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PART I. SIMULATION IN
CONTROL SYSTEMS

INFORMATION AND

D.G. Milovzorov, E.S. Morozova, A.S. Dyachkov

Mathematical models of three-axis accelerome-
ter transducer tilt parameters ........................... 5

Article describes mathematical models of the tilt pa-
rameters transducers with the small-angle influence
using vector-matrix equations.

Keywords: Mathematical models, three-axis accel-
erometer transducer, tilt sensors, vector-matrix equa-
tions.

P.V. Maksimov, |.N. Sahabutdinov

Hybrid method of analysis of dynamic MEMS
and systems with defects ............ccccoeeiiiiiinines 8

The method of refinement of the coefficients of the
system of differential equations of motion is shown.
The finite ele-ments model and series of static solu-
tions are used. The technique allows to simulate
transient phenomena in dynamical sys-tems with the
defects, nonlinearities, and external influences.

Keywords: MEMS, coupled problem, dynamics,
mathematical simulation, defects in shape and proper-
ties.

A.A. Zakharova, E.V. Telipenko, S.V. Sakharov

The application of technology of fuzzy SWOT-
analysis in managing of bankruptcy risk of an in-
novative enterprise ...........coeviiiiiiiinnnen 12

Need of application of technology of fuzzy- SWOT
analysis for management of risk of bankruptcy of the
enterprise locates in article. The software of the
SWOT analysis module of the information manage-
ment system is provided by risk of bankruptcy of the
enterprise.

Keywords: fuzzy technologies, SWOT analysis, risk
of bankruptcy, management, information system.

K.S.Kartukov, E.V.Molnina

Research outsourcing model for Kuzbass educa-
tional institutions ..............ccoiiiii 17

The authors develop a project addressing socio-
economic problems of the region through effective
out-sourcing of educational institutions. The article
deals with the problem of choosing a model of effec-
tive outsourcing of educational institution, application
outsourcing model on the basis of their educational in-
stitution.

Keywords: outsourcing, multisourcing, LMS (E-
learning), business process.

0. A. Popova., S.P. Martseva

Hierarchical model of the assessment of scenar-
ios of development of branch of route bus trans-
portations .........cccoiiiiiiiii 21

In the article the relevance and application is con-
sidered one of the methods of multi-criteria evaluation
- the analytic hierarchy process to evaluate scenarios
for the transport sector and support the management
of fixed-route bus transportation center.

Keywords: passenger fraffic, hierarchical model,
quality of transport service, method of the analysis of
hierarchies, scenarios of development of branch.
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T.J. Chernyshova, A.G.Jukow
Hierarchical model evaluation and selection of
software product for the enterprise ................. 25

Consider the problem of peer review and selection
of software products in terms of efficiency of man-
agement decisions. Proposed to use the method of
hierarchies analysis. Developed levels of the hierar-
chy and criteria for evaluating software products.

Keywords: software product, model evaluation and
selection, the analytic hierarchy.

O.A. Bubareva, F.A. Popov

Using genetic algorithms, in addressing the
problem of finding semantic proximity heteroge-
neous cell ontology ........ccoevviiiiiiiiiiiiiieiennes 29

We consider the problem of ontology combining in-
formation systems (IS) to the subsequent establish-
ment of their interaction patterns. A method of deter-
mining the measure of semantic proximity of concepts
(classes of objects) as the sum of the attribute, the
taxonomic and relational components with the
weights. In order to automatically determine the
weights used a modified genetic algorithm. On the
basis of the proposed method is implemented data
integration software system IP.

Keywords: information systems, ontology integra-
tion, genetic algorithm.

Yu.A. Altuhov, K.B. Koshelev, O.A. Nikitina, G.V.

Pyshnograi
The flow in the roughness channels and reyn-
olds equations .........ccceoeiiiiiiiiiii e 33

In the paper are investigated methods of simulation
of a continuum in the channels with a given microge-
ometry uneven walls and the ways to describe
mesoscopic boundary conditions. On the basis of
three-dimensional hydrodynamic problem in the
Stokes approximation, calculate the velocity profile,
we investigate the influence of parameters on the sur-
face of a regular form of the velocity profile near the
border, and then, by averaging and agreement with
the available data, defines the mesoscopic boundary
conditions.

Keywords: modeling, continuous medium, wall
roughness, the Reynolds equation, mesoscopic ap-
proach.

G.A. Abdenova, L.V. llyina, M.A. Rakov

Assessing the strength of cement stone by lin-
ear piecewise-difference model in the Cauchy
FOMM Lo 41

The article deals with the problem of estimating the
strength of cement, depending on the input mineral
supplements wollastonite. Based on the results of
industrial tests to improve the strength of the long-
term storage of cement clinker built piecewise-linear
finite difference model in the form of Cauchy, which
allows you to use a Kalman filter equations to obtain
more reliable estimates of the strength of the cement.
An algorithm for constructing the model. The devel-
oped algorithm has been tested on data from field
tests.

Keywords: strength of cement, mineral supplement,
wollastonite, a model in the form of Cauchy, Kalman
filter, filtration rating.
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PART Il. SIGNAL AND DATA PROCESSING

J.V. Udalova, A.l. Legalov, N.J. Sirotinina

Debugging of programs in functional and stream
parallel language pythagor with substitution of
interval values ... 46

In article debugging of programs in functional and
stream parallel Pythagor language is described. This
debugging capable to operate with interval values and
to check the user formulas, checking a correctness of
program and specification of user.

Keywords: functional and stream programming,
debugging, verification, specification, intervals.

1.V. Matkovsky, A.l. Legalov

Supporting toolkit for translation and execution
of functional-dataflow parallel programs .......... 49

The article discusses the tools to ensure translation
and execution of functional-dataflow parallel programs
written in the programming language Pifagor. A gen-
eral structure of the development environment and
runtime, the principles of operation of its individual
components, the formats of intermediate representa-
tion are presented.

Keywords: functional-dataflow parallel program-
ming, compilers, programming languages.

E.S.Semenistaya

Photoplethysmogram decomposition method
based on the integrated model of the circulato-
N 53

Article describes the problem of decomposition of
photoplethysmogram signal. The algorithm of wave-
form analysis based on the model developed by the
integrated model circulation. Solutions used for repre-
sentation of the signal as a soliton, a cubic spline ap-
proximation of the sites and the exponential function.
Shows the result of simulation in Matlab.

Keywords: photoplethysmogram, cardiovascular
system, modeling, soliton, approximation.

Y.M. Kononov, A.E. Goldstein

Expert and diagnostic system for enhanced oil
recovery methods selection at the conditions of
fuzzy inputdata ...........ccooviiiiii 57

This paper analyzes software for decision making in
various fields, including software for enhanced oil re-
covery methods (EOR) selection and it applicability
evaluation. Describes the uncertainty in the input geo-
logical and physical data. The technology of EOR
assessment using the theory of fuzzy sets is offered.
Described author expert system to select optimal en-
hanced oil recovery method.

Keywords: enhanced oil recovery methods, expert
system, fuzzy logic, applicability criteria, membership
function, uncertainty, fuzzy environment.

E. V. Ozhogov
Use of expert assessments in the risk analysis
of enterprise bankruptcy ...........coceeiiiiiiinnnn. 62

The article deals with the basic principles of soft-
ware modules expert evaluations in assessing the risk
of bankruptcy. The basic problem in the analysis of
expert evaluations, and describes the method of anal-
ysis of variance of expert opinion.

Keywords: expert evaluation, data analysis, eval-
uation criteria.
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H.M. Hussein, A.G. Yakunin

Data differencing method to optimize data stor-
ing in weather monitoring system .................... 65

This work aims to optimize the storage space for da-
tabase that stores the measured data for weather
parameter. The database is a part from a complete
project that monitors the weather parameters for long
period and stores a hung amount of data in the data-
base. With time the size of the database grows up.
After a long time, the database size will be very big,
which needs a large storage space and takes a long
time for processing. Our method saves more than
78% of storage space, increases the data transfer rate
and enhances the system resources usage. To store
the measured data, the proposed method stores the
differences between the actual measured data. Stor-
ing the difference instead of the actual data saves the
storage space by 78%.

Keywords: data compression, weather monitoring,
weather prediction, temperature sensors, compres-
sion saving, data differencing.

S.A. Grizan, A.l. Legalov

Instrumental support for effective high - perfor-
mance heteregeneous systems usage ............. 68

The article considers approaches to GPU enabled
applications optimization. Load balancing algorithms
dependent on performance critical parameters of the
problem being solved are introduced. The examples
of the developed library usage are given where the
problem solution is being tuned to the current hard-
ware.

Keywords: GPU, CUDA, autotuning, optimization.

K.B. Saniev

Cognitive machine vision based on the paramet-
rical analysis of the structural primitives of imag-
=T N 73

The problem of automatic recognition of images is
put in a general view as an information problem of
extraction from video signal of the data about a priori
uncertain scenes and objects. The decision is under
construction on operations of detection of visual struc-
tural primitives, definition of a sufficient set of their
features, etalonless classifications from feature histo-
grams and distinction under the form. Examples of
approbation of elements cognitive technologies of
machine vision are resulted at recognition of images
of objects of various classes and dynamic scenes

Keywords: cognitive machine vision, visual primi-
tives, etalonless classification.

S.A. Lisakov, A.N. Pavlov, E.V. Sypin

Determining of the coordinate of explosion cen-
ter source by means of multipoint electron-optical
system based on the method of the gravity center

The paper considers the application of the gravity
center method for calculating of the explosion source
coordinates in a multipoint system composed of sev-
eral noncoordinate electron-optical gauges, which
register only the radiation flow in the optical range.
The suggested method is tested on the basis of the
computer simulation. There was obtained an estimate
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the relative error in determining the coordinates of the
explosion source.

Keywords: explosion protection, multipoint electro-
optical system, explosion source coordinates, method
of gravity center.

A.B. lonov, B.P. lonov, N.S. Chernysheva,
E.V. Plotkin

Use of Neural Networks for Signal Processing in
Multichannel Pyrometers ..............cccciiininnnnnnn 82

The article is devoted to the application of neural
networks for signal processing in multichannel py-
rometers for the purpose of elimination of object's
spectral emissivity influence on the measurement
device readings. The issues of selection of optimal
structure for the neural network and its training algo-
rithm are considered. The use of approach suggested
allows reducing the measurement error in 5-10 times
in comparison with the conventional pyrometers.

Keywords: temperature, pyrometer, spectrum,
thermal control, neural network.

A.S. Bessonov

Testing of Functions of Technical Displays Indi-
cation Reading .........ccooveiiiiiiiiiiiiiiceeees 85

In the article questions of testing of complex data
processing functions which are delivered ready to use
are discussed. The general structure of testing pro-
gram is offered. The functions of IMAQ Vision library
intended for technical displays indications visual read-
ing are highlighted. The example of research of the
digital displays indications recognition function is de-
scribed.

Keywords: functions testing, data processing, test-
ing program, images analysis, IMAQ Vision library,
displays indications reading, LabVIEW environment.

L.I. Suchkova

The approach to forecasting of supernumerary
situations in systems of monitoring with usage of
patterns of behaviour of group of time series ... 88

The concept of a pattern of behaviour of group of
the time series, realising interconnection between the
saved up data of measurements in system of monitor-
ing and the predicted values representing numbers or
linguistic terms is observed. The algorithm of forecast-
ing of supernumerary situations is offered, the tech-
nique of an estimation of extent of conformity of a
current condition of object of the control to a behav-
iour pattern is resulted.

Keywords: a supernumerary situation, a behaviour
pattern, the linguistic analysis, temporal dependences,
search of legitimacies, fuzzy model.

PART Illl. THE COMPONENTS OF INFORMATION,
MEASURING AND CONTROL SYSTEMS

J.A. Pasynkov, M.A. Savinyh

Reference electric power meter .................... 93

The paper describes a reference electricity meter,
designed for use it in the process of production and /
or repair of electricity meters at a production plant.
The paper includes description of the functional dia-
gram of the device; also the main functional blocks
are described. The paper includes analyzes the errors
and ways to reduce them.
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Keywords: a reference meter electricity meter, cali-
bration, metrological characteristics, accuracy, errors.

A.G. Shumihin, M. S. Orehov

Express method of calibrating gas detec-
OIS i 96

A method for calibration of gas detectors in the dy-
namic mode, which is based on the continuous
change in time for a given analyte concentration to the
law in a gas medium at the input of the measuring
channel analyzer, characterized in that the variation of
concentration is formed naturally by blowing machine,
mixer filled with intense stirring original gas - a carrier
with a known concentration of analyte in it, followed by
blowing carrier gas with a known, constant flow or
pulse input to the purge unit known amount of analyte.

Keywords: gas detectors, calibration, verification,
dynamic mode.

A.A. Kolesnikov, Y.A. Pasynkov

Review of sources of binary-weighted reference
VOItages ...cvuieiiiir 929

This article provides an overview of sources of bina-
ry-weighted reference voltages, their comparative
analysis and application.

Keywords: sources of binary-weighted reference
voltages.

P.V. Gulyaev, E.YU. Shelkovnikov, A.V. Tyurikov

An influence of the load on transitive processes
in the inertial piezoelectric drives with rotary-
translational type ........cccoviiiiiii, 102

The paper presents the dynamic models of the iner-
tial piezoelectric drives with rotary translational type.
An influence of the load on the trajectory of the mov-
ing part of the driver was searched.

Keywords: piezo, inertial piezodrive, nanoscale
displacement, drive with rotary translational type,
equivalent circuit, modeling.

V.S. Melentiev, O.A.Latuhova, T.S.Evstifeeva

Method of separate definition of parameters of capac-
itor sensors on instant values of transients ........... 106

In article the decision of a problem of separate defi-
nition of capacitor sensors parameters on instant val-
ues of transients in a measuring circuit is examined.
Results of the analysis of influence of quantization
error on a resulting error of definition of capacitor sen-
sors parameters are considered.

Keywords: capacitor sensor, transient, instant val-
ues, a constant of time, quantization, an error.

G.E. Kuleshov, O.A. Dotsenko, O.A. Kochetkova,

V.l. Suslyaev
Electromagnetic characteristics of the elasto-
mers based of hexaferrite powders ................ 109

The results of the study the frequency dependence
of the complex permittivity and magnetic permeability
of composite materials silicone / hexaferrite powders
are shown. The comparison of theoretical and exper-
imental concentration dependences of the electro-
magnetic parameters is done. It is shown that the dop-
ing of Z-type ferrite Ti2 ions leads to an increase in
the dielectric constant.

Keywords: electromagnetic characteristics, hex-
aferrites, microwave measurements, composites, ab-
sorbers, irregular microstrip resonators, coaxial line.
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A.O. Belyaev
The selection criteria of wireless network archi-
tecture for the mobile diagnostic systems ....... 114

Article describes the tasks of selection wireless solu-
tions for data transmition in the mobile diagnostic sys-
tems. Described selection criteria, peculiarities and
perspective of usage different wireless technology.
Article describes the tasks of selection wireless solu-
tions for data transmition in the mobile diagnostic sys-
tems. De-scribed selection criteria, peculiarities and
perspective of usage different wireless technology.
The structure of the software & hardware system of
long cardiomonitoring and ergometry presented as an
example of wireless solution selection.

Keywords: cardiac system, wireless network, cardi-
ac monitor, ergometer.

A.R. Burnyashov

Specifics of design of embedded systems based
oN GSM-MOdemS .......cceveuieiierrreereenennens 116

The article discusses the use of wireless communi-
cation channel in embedded systems, namely the
wireless channel using the GSM-network. Describes
how to transfer data files by using GSM-modules.
Discussed the features of embedded systems based
on GSM-modules. Presented the recommendations in
the designing.

Keywords: GSM-module, WISMO228, RF line.

V.N. Khmelev, S.S. Khmelev, K.A. Karzakova,
G.A. Bobrova

Development of piezoelectric ultrasonic vibrato-
ry SYStems ... 119

The article is devoted to definition of features of de-
velopment of ultrasonic vibratory systems, which to
affect on accuracy of calculation of resonance fre-
quency. Related with threaded connection between
parts of vibratory system the feature of calculation is
detected. Comparison of result of researches by FEM
and parameter of real constructions is made. This
comparisons show that at modeling of parts of vibrato-
ry system by FEM the core hole in the model must be
muted by pin and pin should be taken with a diameter
equal to the minimum diameter of the thread.

Keywords:. engineering calculation, FEM, ultrason-
ic vibratory systems.

E.S. Sinyutin
Comparative study of new solutions for input
parts of electrophysiological monitors ........... 124

In this article author reviews parameters critical for
daily electrophysiological monitors. The classical ana-
log input part for electrophysiological monitor is
shown. New integral analog front end components are
examined which solve basic analogue signal pro-
cessing, allocation of signal bandwidth and the follow-
ing digitizing. Author shows the manufacturer's data
on these components and also the calculation results
for baseboard area to fit a single ECG channel.

Keywords:. electrophysiological monitor, ECG, ana-
log front end components, noise, measuring channel.

V.N. Khmelev, R.V. Barsukov, D.V. Genne,
E.V. lichenko, D.S. Abramenko

The operation features of the disk radiators in
gaseous media at high temperature ............... 129
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The article is devoted to the influence of high tem-
perature on the ultrasonic disc transducer. We discuss
the specifics of the design and tuning of the ultrasonic
equipment, designed for use at high temperatures.
The features of the system used matching electronic
generator and ultrasonic vibrating system are pre-
sented. Also some experimental data, charts and fea-
tures of designed equipment are provided.

Keywords: ultrasonic emitter, temperature, match-
ing system, resonance frequency.

V.V.Poliakov, S.F. Dmitriev, A.V. Ishkov, G.E.Rudensky,

A. Kolubaev, V.N. Malikov

About nondestructive testing of multilayer me-
tall-polymer composites of systems AL-(PE-AL)x-
Al by means of method of eddy currents ........ 133

In paper results of examinations of visual images of
defect not continuity simulated in multilayer metal-
polymer composites of system Al-(PE-Al)x-Al, down to
10-layer composite material circum-scribed. The Im-
ages of model defect are received by the Fourie-
spectrometer of device IENM-5FA. It is experimentally
detected of not effect from an air gap for a defecto-
scope at usage in the capaci-ty of the data unit sub-
miniature eddy-current transducer (SECT).

Keywords: nondestructive testing, metal-polymer
composite, defect, method of eddy currents.

V.V.Poliakov, S.F. Dmitriev, A.V. Ishkov, G.E. Rudensky

Subminiature eddy-current transducers with
cores of the variable section for the modern de-
vices of nondestructive testing ..................... 138

Results of numerical calculations and repre-sented
to engineering optimization of two con-structions of
original subminiature eddy-current transducer (SECT)
intended for acquisition of the modern devices and
hardware-software complex-es of nondestructive test-
ing of the check of sub-stances by a method of eddy
currents with a locality up to 50 mkm2

Keywords: PV system, tracking, efficiency, control.

A.S. Petrusev, A.V. Yurchenko, M. V. Kitaeva,
A. V. Okhorzina

Increasing of overall performance of PV modules
with single-axial tracking system .................. 142

In this article it is considered the practical problem of
solar station power increasing without significantly
increasing of material costs. A solar tracking system
for photovoltaic modules (PV) and energy systems is
described. Also the calculations results of affecting
parameters on the efficiency of energy collecting are
shown. The field tests results of PV modules with
tracking system in Tomsk are presented.

Keywords: photovoltaic modules, tracking system,
efficiency.

PART IV. DEVICES AND METHODS OF CONTROL

J.A.Osokin
Checking of deformations in complex metallic
constructions ............coeeviiiiiiiiiiin 147

The possible approach to the problem of dy-namic
deformations in metallic constructions under sudden
olliding stress.

Keywords: measurement, check, information, dy-
namic deformations, metallic constructions, colliding
stress, WTC.
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A.E. Goldstein, G.V. Vavilova

Tuning out from the influence of electrical water
conductivity changes on the results of technolog-
ical control of the electric cable capacitance per
unitlength ......ccooeiiiiiiii 150

It is described the technical implementation of the
method of measurement of electrical capacitance per
unit length of the electric cable directly in the techno-
logical process. It is analyzed of influence of electrical
water conductivity change on the electrical capaci-
tance measuring. The way of tuning out from the im-
pact of the change in the results is offered.

Keywords: cable, capacitance per unit length, the
electrical conductivity of water.

V.N. Khmelev, A.V.Shalunov, V.A.Nesterov,
M.V. Khmelev, A.N.Galakhov, R.N.Golykh
Control of process of ultrasonic coagulation of
nanosize particles .........cccovveiiiiiiiiiiieieeeas 154

The article is present results of researches of effi-
ciency of ultrasonic coagulation of prepared nano-
product. Created measuring stand will allow to control
the changes of nanoparticles concentration by it con-
solidation at influence of ultrasonic vibration of high
intensity.

Keywords: acoustical influence, nanoaerosol, co-
agulation of nanoparticles, nanomaterial.

D.V. Laptev, Y.A. Pasynkov

Probabilistic model method for measuring the
frequency of coincidence .............ccoceeiineennne 158

Consider the probabilistic model of the process by
measuring the frequency of coincidence. The de-
pendence of the gain in speed matching method com-
pared to the classical method of a given level of prob-
ability, the observational methodical error of disconti-
nuity, duty cycle and the ratio of the measured and
model frequencies.

Keywords: frequency measurement, the method of
coincidence, probabilistic model, the observational
methodical error of discontinuity.

D.V. Laptev

Effect of duty cycle on the performance of the
method for measuring the frequency of coinci-
AeNCe ...viiiii 162

The dependence of the performance of the method
of measuring the frequency of coincidence of the duty
cycle. Revealed that there is an optimal duty cycle,
the "a velocity win" at which the greatest.

Keywords: frequency measurement, the method of
coincidence

V.S. Solopov, A.P. Borisov

Method for determining the energy of destroying
of the grain materials ..............cccoviiiiiiiinnnn. 165

The article focuses on how to measure the energy
expended on the destruction of the test sample of the
grain material by the pendulum deformer. Author pre-
sented the theory of the method and its practical im-
plementation is disclosed by the firmware of the stand.
Particular attention is paid to ways to convert the an-
gular position of the pendulum to analog and then
digital signal.

Keywords: pendulum deformer, automatic control
system, analog-to-digital converter, microcontroller.
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V.V. Red’ko, L.A. Red’ko, N.S. Starikova

Informativeness increasing of technological elec-
trospark insulation control of cable products....168

In this article it is described the possibility of increas-
ing the informativeness of electrospark insulation con-
trol of cable products through control of the capaci-
tance and dielectric loss.

Keywords: isolation of cable products, control, de-
fects.

E.S. Povernov, D.A. Gerasimov, E.V. Sypin,
N.Y. Tupikina, A.N. Pavlov

Laboratory sample of high-speed multithreshold
control gauge of the emergency and preemergen-
cies in an explosive atmosphere ................... 172

The paper deals with the process of designing la-
boratory sample of high-speed multithreshold control
gauge of the emergency and pre-emergencies in an
explosive atmosphere. Shows the optical system and
the electronic part of the gauge. It was considered the
technique of determining the gauge operate time with
experi-mental unit for the explosions of dust-methane-
air mixtures. The results of the experiments were pre-
sents.

Keywords: explosions detection in the gas-
dispersed mediums, electro-optical system, multi-
threshold gauge.

A.N. Serov, A.A. Shatokhin

Research of the measurement error of voltage
RMS, induced by ADC integral nonlinearity .... 178

The comparative analysis of methods of an assess-
ment of voltage RMS measurement error, induced by
ADC integral nonlinearity is made. Approximation
methods of ADC integrated nonlinearity are consid-
ered. Conditions for nonlinearity under which the volt-
age RMS measurement error is maximum are re-
ceived. It is shown that the method based on approx-
imation of nonlinearity by polynomial function of the
third order, gives smaller (in comparison with other
methods) overestimate of an assessment of an error.
Reliability of the received analytical expressions is
confirmed with results of the simulation modeling by
Matlab.

Keywords: voltage RMS, ADC integral nonlinearity,
measurement error, ADC dynamic parameters, poly-
nomial approximation.

[.D. Bortnikov, A.P. Lyulyakin, A.A. Trubachev,
A.V. Yurchenko, V.. Yurchenko

Means for measuring the parameters of materi-
als and products in the UHF range of wavelengths
using autodyne SEeNSors ...........ccocveuvuienennennn. 183

In this article it is presented control systems analysis
in the EHF wavelength range of products in different
areas of the national economy. It is described some of
the developed and applied autodyne and homodyne
radar device. The devices performance has been con-
firmed by research and they are developed in the pilot
plant at JSC "Research Institute of Semiconductor
Devices" and other enterprises.

Keywords: control, autodyne sensors, near-field
microscope, active antenna.
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D.A. Osipovich

Method of checking open flow area geometry of
nozzle block using optical measurement technol-
L o 187

Available methods of checking open flow area ge-
ometry have been analyzed in the article. Potential
ways of inspection operation automation have been
elucidated. Checking method, that allowing in addi-
tion to determining value open flow area to evaluate
the distribution of measured cross sections deviations
along perimeter sectors of the open flow area, has
been developed.

Keywords: optical measurement, unified product
model, automation of inspection operation, three-
dimensional modeling.

V.M.Gevorkyan, S.N. Mikhalin, I.A. Yashin

About promising placement of various sensors
in high-voltage electric grids .............cccceeueen. 191

Technical solution of current and voltage sensors
and auxiliary systems sensors placement in the high-
voltage electric grids are described. Such technical
solution is names as autonomous modular platform for
sensors. It's located on high voltage side of electric
grids.

Keywords: sensors, electric grids, high-voltage,
modular platform.

A.V. Badjin, G. E. Dunaevsky

Research of anisotropy of reflection coefficient
of electromagnetic wave from rock by microwave
open resoNAtor .........oeveieiiiiiiii s 196

In the article the technique of research of anisotropy
of rocks is described. Results of research of anisotro-
py of reflection coefficient of electromagnetic wave
from plane-parallel samples of rock by microwave
open resonator are presented.

Keywords: anisotropy, open resonator, reflection
coefficient, rock.

V.S. Melentiev, JU.M. lvanov, A.A. Mironov

Research of the method of measurement of
harmonious signals frequency ...................... 198

In article the new method of definition of frequency
on instant values of the harmonious signals, providing
increase of accuracy of measurement is examined.
The means of measurement realizing a method is
offered. Results of the analysis of influence of quanti-
zation error on a resulting error of definition of fre-
quency are considered.

Keywords: frequency, a harmonious signal, the in-
stant values, the phase-shifting block, quantization, an
error.

E.Yu. Shelkovnikov, A.l. Kirillov, S.M. Efremov,
T.L. Redinova, A.A. Tymofeyev, T.Yu. Meteleva

An installation with force piezoelectric transduc-
er to study the strength characteristics of filling
materials ........cocoeiiiii 201

The paper discusses the features of the develop-
ment of systems for the study of the strength charac-
teristics of filling materials. It is shown that the devel-
oped installation allows to define the strength charac-
teristics of the samples in the periodic change in the
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operation force, simulating the chewing process. The
description of the block diagram and the algorithm of
the developed installation based on a piezoelectric
transducer is presented

Keywords: strength characteristics, stress-strain di-
agram, filling material, a piezoelectric transducer,
strain gauge.

PART V. INFORMATION SYSTEMS AND TECH-
NOLOGIES

V.l. Semennikov, A.S.Kovalenko, N.V.Semennikova,
M.Taktak

Informative pilot indicators in the development
of methods of kriocystéktomy odontogenic cysts
germinated the bottom cavity of the nose and the
maxillary Sinus .........ccccveiiiiiiiiiiii 206

To improve the efficiency of the treatment of odon-
togenic cysts in the upper jaw and the prevention of
complications we have developed a way to kriocis-
tektomii. Experimental studies using morphological
and élektrotermometrical methods have made it pos-
sible to develop optimum cryotherapy with liquid nitro-
gen. The data obtained are highly informative testi-
mony of simplicity, rationality and security regime de-
veloped by kriocistektomy in the treatment of odonto-
genic cysts.

Keywords: odontogenic cyst, kriocystektomia, don-
togenous sinuit, elektrotermometriya.

V.M. Patudin, S.P. Sterlyagov

Topical issues of informatization of the housing
and communal Services ..........ccccveiiiiiiiinnenns 209

Discusses topical issues of informatization of the
housing and communal services in the region. Allo-
cated three levels of informatization of the housing
and communal services: informatization of business
entities of the housing and communal services, munic-
ipal of the housing and communal ser-vices informati-
zation, informatization of the housing and communal
services of the region through the integration of infor-
mation resources of municipalities. Discusses in detail
issues of informatization on the first two levels through
the establishment of information systems with service
oriented architecture.

Keywords: informatization of housing and commu-
nal services, administering organization of the housing
and communal services, automated information sys-
tem, municipalities, unified information re-source base
of the municipal of the housing and communal ser-
vices, web services.

R.l. Shagiev, A.V. Karpov, S.A. Kalabanov,

R.R. Fatyhov
Control and data collection system based on
gsmchannel ...........coeviiiiiiiiiic e 214

The article describes the control and data collection
system based on GSM channel. The system allows to
carry out management of remote loads from a one
central server, as well as to collect the information
about consumption and mode of operation from all
remote objects.

Keywords: Gsm modem, Gprs connection, remote
control.
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0O.V. Golovan, A.V. Ishkov

Creation, composition and service of a data base
of measuring of culture in examinations of art
teXtS o 218

In paper the specialized frequency data base (DB)
intended for examination statistically of significant
frequency profiles in art texts and their housings cir-
cumscribed. On a hypothesis offered by authors, the
words having the highest frequency in a DB, have
also a special, cultural significance. Search such high-
frequency, culture determination words (lexemes) also
makes a problem of measuring of culture, carried out
on the basis of a substance captured in the language
and its texts.

Keywords: a data base, frequency and a rank of
words, computer science, the art text, cultural science,
measuring of culture.

A.J.Horohordin, M.J.Loktev, V.A. Abanin

Informatization of the test laboratory of «Biysk
factory of fiberglass» Itd ...............ccoveininnens 222

In the article we consider the problem of construct-
ing an information system of the testing laboratory of
the enterprise with use of modern means of automa-
tion of storage of data transfer and processing.

Keywords: information system, database, testing
laboratory, LabVIEW, MySQL.

M.J.Loktev, V.A. Abanin

An improvement of the measuring system for
determination of mechanical characteristics of
fiberglass rods .........ccocoviiiiiiiiiieee 225

Offered promising directions of increase of informa-
tiveness and reliability of the results of measurements
of the mechanical characteristics of fiberglass rods
during the test methods of the house of longitudinal
bending by the additional introduction into the IMS
optical and strain gages channels for direct measure-
ments of the radius of curvature, deflection, and the
relative deformation rods.

Keywords: fiberglass rod, mechanical characteris-
tics of polymeric composition materials, method of a
longitudinal bend, information measuring system, op-
tical method of measurement.

E.l. Lisacheva, A.N. Vazhdaev

Decision support system organization for fran-
chisee selection software for consumers ....... 228

The article presents the results of an automated in-
formation system of the process of organizing a fran-
chisee recruitment software for customers. The work
is aimed at improving the efficiency of the processes
of organizational management through the establish-
ment of an effective information system designed to
support decision-making at the strategic level of man-
agement.

Keywords: decision support systems, management,
decision-making, the franchise, the franchisee, soft-
ware.

D.A. Rogatkin, D.G. Lapitan

The habitat of service medical robots in clinics ... 233

The paradigm of the object-oriented description of
habitat of service medical robots (SMR) in clinics is
formulated and proved as well. the set of habitat vari-
ables of SMR in clinics is investigated. The examples
for assigned specific numeric and character values of
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certain objects of habitat are showed. The thesis
about a defining role of sense organs of the robot (its
information and measuring systems) in formation of a
set of variables of SMR habitat in clinics is formulated.
Keywords: service medical robot, habitat, proper-
ties of objects of the external world, paradigm of the
object-oriented programming, recognition of images.

A.A. Uvarov, |.A. Lezhnina, K.V. Overchuk, V.V. Ere-
min

Application of the telecommunication equipment
in medical systems for heart survey ............... 238

The problem of technical implementation of medical
system for heart diseases prediction is studied. There
are also suggestions for functional scheme of such
system with use of wireless data transferring, which
allows controlling the patients out of hospital continu-
ously and furthermore to do a quick response in the
case of dangerous situation.

Keywords: electrocardiography, medical
telemedicine, data transferring, GPRS.
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system,

A.Dj. Abdenov, R.A.Zarkumova-Raihel

The calculation of estimation of prediction from
damage in dependence on realization of unfavor-
able events in computer system by means of
model in spacestate ...t 243

In the article methodology of the calculation of the
estimation of prediction offers from damage inflicted to
the informative resources in the computer system of
enterprise, from realization of unfavorable events. The
estimations of prediction are got on the basis of dis-
crete equalizations of filter of Kalman.

Keywords: damage, informative resources, unfa-
vorable events, model in spacestate, filter of Kalman.

A.B. Frolov

Improving of the soundness of non-interactive ana-
logues of Y -protocols with binary challengers ... 247

The article deals with non-interactive analogues of
authentication protocols ( [I-protocols) with binary
challengers. It is shown that to increase their sound-
ness the number of verifying’'s can be increased
while maintaining the data rate through the use of
efficient oblivious transfer with reusing of a single ran-
domizer.

Keywords: zero-knowledge protocol, identification
protocol, the binary challenger, oblivious transfer, ran-
domizer, the information rate.

A.B. Frolov

Improving of the soundness of non-interactive
analogues of } - protocols with multiple challeng-
= = 252

The article deals with non-interactive analogues of
authentication protocols ( S-protocols) with multiple
challengers. It is shown that to increase their sound-
ness the number of verifying’'s can be increased
while maintaining the data rate through the use of
efficient t+1-out-of 2t ,1<=t,=6, oblivious transfer with
reusing of a single randomizer.

Keywords: zero-knowledge protocol, identification
protocol, the binary challenger, oblivious transfer, ran-
domizer, the information rate.
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M.P.Baculina
Effective run-length encoding for facsimile
network data transmission .............ccccceeienns 257

In this paper the problem of effective run-length en-
coding for facsimile network data transmission is con-
sidered. As model the Markov source of an order n
generating symbols with unknown conditional proba-
bilities is considered. In difference from earlier known
methods the proposed code construction allows to
reach any redundancy with preservation of small
memory size and small average time of coding and
decoding.

Keywords: data compression, run-length coding,
memory size, encoding rate.

V.G. Mironova
Classification of information systems for han-
dling confidential information ....................... 259

One of the stages of the pre-project survey of infor-
mation systems processing sensitive information is
their classification. This paper proposes an original
method for determining the classification criteria and
the formation of a class of information systems for
handling confidential information.

Keywords: confidential information, the information
system, classification criteria, the class.

PART VII. BRIEF POSTS

A.O. Shumskaya

Identification features of text messages in the
establishment of the author .......................... 265

The article presents the main approaches to the es-
tablishment of authorship, it is highlighted the role
while identifying features of the text. In the text are the
basic properties of the identifying features of the texts
used in attribution

Keywords: text, authorship, identifying feature, at-
tribution.

A.Y. Iskhakov
NFC markers disadvantages in authentication
0] 0T o7 =1 267

The article presents research the applicability of the
high-frequency wireless communication technology of
short-range transport (Near Field Communication -
NFC) as authentication information. The research is
conducted in connection with the development of two-
factor authentication system using a software token
that is stored in the mobile communication device.

Keywords: NFC; authentication, identification,
marker, token.

S.Sakharov

Internet portal development support small busi-
LTI T ] e - . 269

The article deals with the problem of increasing the
effectiveness of support for small and medium busi-
nesses, through the development and implementation
of integrated solutions in the form of an Internet portal.
Information system is presented in the article has al-
ready been partially implemented and is being tested.

Keywords: information system, portal, small and
medium business, state of the economy.
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N.G. Kudryavtsev,
A.U. Gvozdarev

Design of hardware and software for measure-
ment vertical atmospheric electric currents ... 272

This paper describes an experimental model of au-
tonomous low power the measuring system to digitize
and store in long-term memory of the results of long-
term measurement experiments. As an example, an
experiment to measure the atmospheric low-
frequency currents, recorded in the high load resistor
connected between the door and the long antenna
grounding.

Keywords: data logger, measuring experiment, at-
mospheric currents.

D.V. Kudin, E.O. Uchaikin,

V.A. Terekhov

The comparative characteristic of principles of
measurement of concentration of carbonic gas in
capnography .......cccoveviiiiiiiiin 274

In article the review of all principles of measurement
of concentration of carbonic gas is considered: mass-
es - spectrometry, the Raman spectroscopy, the infra-
red photoacoustic analysis, the ultrasonic high-speed
analysis, the ultrasonic absorption analysis, the infra-
red optical analysis. The main characteristics of each
principle and as their merits and demerits are de-
scribed are stated.

Keywords: masses—spectrometry, capnography,
Raman spectroscopy, infrared photoacoustic analysis,
ultrasonic high-speed analysis, infrared optical analy-
sis.

S.A. Panphilov, A.S. Savanin

Analysis of the impact of reliability and stability
of the metrological characteristics of measuring
instruments for interval of verification ........... 277

In article influence of metrological reliability and sta-
bility of measuring instruments on their operational
properties is considered. Justification of need of de-
velopment of mathematical models for determination
of numerical values of metrological reliability and sta-
bility of measuring instruments is given.

Keywords: measuring instrument, reliability, stabil-
ity, interval of verification.

V.V. Kirienko

Review of qualified RTOS for embedded systems
used in the development of modern diagnostic
equUIPMENt .......vviii 280

The article deals with the basic requirements for an
RTOS, which are used in the creation of diagnostic
equip-ment. Selects the commercial and certified
RTOS suitable for making medical equipment.

Keywords: embedded systems, diagnostic equip-
ment, medical, RTOS.

M.A. Lomakin

Bases of constructing the system of stabilization
of the on-board platform in the conditions of
PItChING e 282

In article basics of creation of system of stabilization
of an onboard platform and as methods of definition of
a deviation of a platform from azimuthal and horizontal
situation are covered.

Keywords: stabilization, onboard platform, azi-
muthal and horizontal orientation.
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E.V. Zyryanova, V.M. Belov, E.N. Pivkin

The list and the contents of the sections of test-
ing software for quality assessment of ecological
expert examinations ............cccoviiiiinnineenn 284

The list and the contents of the sections for quality
assessments of eco-logical expert examinations are
considered in the article. Testing software for as-
sessment of ecological expert examinations is sug-
gested..

Keywords: ecology, ecological expert examina-
tions, testing software.

D.N. Novikov, A.Y. Suranov

Opto-electronic meter of profile parameters fi-
berplastic rods based on multielement photode-
teCtOrS ..o e 286

Designed and manufactured prototype opto-
electronic device for measuring the diameter of ex-
tended objects. Made its calibration

Keywords: optoelectronic measurement, measure-
ment of the diameter, calibration, the line target, mul-
tielement photosensors
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E.V. Zyryanova, V.M. Belov, E.N. Pivkin

Ecological expert examination: the assessment
of experts’ competence ............ccceieiiiiiininnnn. 288

The list and the contents of the sections for the as-
sessment of experts' competence in the field of eco-
logical expert examinations are considered in the arti-
cle.

Keywords: ecology, ecological expert examina-
tions, the assessment of experts' competence.

Y.M. Pahomenkov

An algorithm of circuit synthesis of the low-
frequency active filter ...........c..ccoeiiiiiinnnnen. 289

The article discusses an algorithm of circuit synthe-
sis low-pass filter with the minimum static coefficient
of transmission error. We sharpen the formula for the
calculation of the nominal values of resistors and ca-
pacitors belonging standard parametric series. The
realization of the considered algorithm in the program
MathCad

Keywords: analog filters, synthesis, optimization,
approximation, modeling
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