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Part 1 

VIRTUAL AND INTELLIGENT INFORMATION 

PROCESSING SYSTEMS IN SCIENCE AND 

TECHNOLOGY 

Gulyaev P. V. 

A TRAJECTORY FORMATION OF A SAMPLE SHIFT 

AT NANOPARTICLES RESEARCH IN THE 

SCANNING PROBE MICROSCOPY 5 

The basic principles of application a particles 

detectors, overlapped images binding programs, 

positioning devices and sensors for nanoparticles 

investigation in scanning probe microscopy are 

described. 

Keywords: scanning tunneling microscopy, 

coordinate binding, characteristic point of the image, 

basis function, image shift and angle of rotation 

Horokhordin A. Yu., Abanin V. A. 

APPLICATION OF THE GRAPHIC ANALYSIS OF 

DATA FOR FORMATION OF THE TRAINING 

SELECTIONS OF A NEURAL NETWORK 9 

Questions of optimization of process of training of 

neural networks due to preliminary selection of the 

training selections on the basis of the graphic analysis 

of basic data are considered. 

Keywords: neural networks, database, efficiency 

increase, fiberglass cores, test laboratories 

Patrusheva T. V., Patrushev E. M. 

TO THE QUESTION OF OBTAINING THE 

INFORMATION SIGNAL FROM THE MEASURING 

TRANSDUCER BASED ON CHAOTIC  

OSCILLATOR 12 

Despite the simplicity of the mathematical description 

of chaotic systems, there is no simple quantitative 

description of the degree of randomness of the 

movement. This article discusses the known methods, 

to give a quantitative estimate of the chaotic attractor, 

and provides a simple mechanism for receiving the 

information signal from the transducer based on the 

chaotic oscillator. 

Keywords: measuring transducer, Poincare section, 

logistic map, chaotic oscillator 

Beloserskich V. V., Patruschev E. M., Patruscheva T. 

V., Sedalischev V. N., Sergeeva Y. S. 

THE SENSITIVITY ANALYSIS AND SELECTIVITY 

PIEZORESONANCE SENSORS COUPLED 

VIBRATIONS 15 

The article is devoted to the study of the seasonal 

dynamics of the spectral transparency of reservoirs, 

examines the impact of the main photosynthetic 

pigment spectral transparency of the reservoir at 

different times of the year. 

Keywords: coupled oscillations, physic-mechanical 

and tribological characteristics of surfaces of firm 

bodies and coverings, acoustic contact, static forces. 

Ermolin K. S., Shelkovnikov Yu. K., Osipov N. I. 

INCREASING THE LOAD CAPACITY OF THE 

CIRCULATORS BASED ON OPERATING 

AMPLIFIERS 24 

The paper describes increasing the output power of 

the circulator with help of complementary transistors. 

Equations were given for the calculation of the 

electronic components of the circulator with the 

concurrence of its ports with different load. It is 

shown that the accordant individual load of the port 

does not affect the operation of the circulator in 

general. 

Keywords: circulator, operational amplifier, port, 

load, output power 

Abashkin A. D., Osipov S. P., Shteyn A. M.  

MATERIALS RECOGNITION BY HIGH ENERGY 

LOW DOSE METHOD 27 

The article investigates the possibilities of recognition 

material objects and their fragments in Inspection 

control of high-energy dual-energy method in the 

conditions of low power X-ray doses. 

Keywords: inspection control, radiography, dual-

energy method. 

Starikov E. S., Suchkova L. I., Koreshkov Yu. N., 

Koreshkova A. A. 

THE UNIVERSAL APPROACH TO THE 

DESCRIPTION AND USAGE OF THE EXPERT 

INFORMATION IN SYSTEMS OF MONITORING 

ON THE BASIS OF BEHAVIOUR PATTERNS 31 

In article the approach to the expert linguistic 

description of regularities for group of the time rows 

registered in system of monitoring is described, 

allowing forming the many-dimensional patterns of 

behavior used for decision-making on identification 

and forecasting of a state of objects inspected at 

monitoring. 

Keywords: expert system, forecasting, a fuzzy time 

series, behavior pattern, the hybrid approach. 
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Belov T. A., Jordan V. I. 

ADAPTIVE EVENT-DRIVEN MOLECULAR 

DYNAMICS SIMULATION OF PARTICLE  

SYSTEMS 36 

The article is devoted to the study of methods of 

computational cost optimization of heterogeneous 

particle systems’ simulation by improving the method 

of event-driven molecular dynamics. 

Keywords: simulation, molecular dynamics, 

materials, particle systems. 

Voronov A. S., Kaligin N. N. 

METHOD FOR DETERMINING DRIVING STYLE 

BASED ON CLUSTER ANALYSIS 39 

The article describes the problem of the lack of a 

definition of "driving style". The factors by which is 

meant a set of driving style. Among the factors 

selected those with numerical characteristics. The 

definition of the concept of "driving style" and the 

method of determining the driving style based on 

cluster analysis. 

Keywords: driving style; Factors driving style; big 

data; cluster analysis, k-means. 

Ovsyannikov A. A., Abanin V. A., Savin I. I. 

MEASUREMENT INFORMATION SYSTEM FOR 

QUALITY CONTROL THE FABRICATION OF GRP 

PIPES AT THE FACTORY 42 

The article describes the current state and prospects 

for improving of the information-measuring system 

used by the “Altik” company for quality control of the 

manufacture of glass reinforced plastic pipes. 

Keywords: information-measuring system, control, 

quality, pipes, fiberglass. 

Lejman A. V., Suchkova L. I. 

IMITATING MODEL OF GATHERING AND A 

DATA HANDLING IN THE DISTRIBUTED  

SYSTEM 45 

Paper is devoted the description of the developed 

system for imitating modelling of work of the 

distributed system of gathering and a data handling. 

Keywords: the imitating modeling, the distributed 

system, system of mass service. 

Lysak I. A., Lysak G. V. 

SOFTWARE TO CALCULATE THE AVERAGE 

FLOW VELOCITY OF GAS IN THE SECTIONS OF 

FIBER-FORMING EJECTING DEVICES USING A 

COMPUTER 48 

The article is devoted to the development of the 

computer software for calculating the average flow 

velocity of gas in the sections of fiber-forming ejecting 

devices regarding to their geometrical and operational 

parameters. 

Keywords: gas-dynamic calculation, polymer 

nonwoven, fiber, melt blowing. 

Beloserskich V. V., Patruschev E. M., Patruscheva T. 

V., Sedalischev V. N., Sergeeva Y. S. 

RESEARCH THE POSSIBILITY OF CREATING 

MULTIFUNCTIONAL MEASURING 

TRANSDUCERS ON THE BASIS OF OSCILLATORY 

SYSTEMS WITH ONE DEGREE OF FREEDOM 51 

The paper investigates the possibility of creating a 

multifunctional measuring transducers based on 

oscillatory systems with one degree of freedom. 

Keywords: Coupled oscillations, physic-mechanical 

and tribological characteristics of surfaces of firm 

bodies and coverings, acoustic contact, static forces 

Zrumov E. A., Zrumov P. A., Padalko V. S., Pronin S. 

P. 

RESEARCH VIBRATION PARAMETERS BRIDGE 

SPANS OF BRIDGE OVER THE OB RIVER WITH 

STROBOSCOPIC CONTROLS ON OPTICAL 

CONTRAST IN THE IMAGE OF THE TEST  

OBJECT 58 

The article is devoted to the research vibration 

parameters bridge spans of bridge over the Ob River 

with stroboscopic controls on optical contrast in the 

image of the test object. vibration parameters of the 

bridge span under the influence of cars and trucks are 

produced. 

Keywords: vibration, control methods, optical 

contrast, stroboscopic effect. 

Afonin V. S., Tropin R. V., Makarkin A. A. 

DEVELOPMENT OF A METHOD FOR 

DETERMINING THE ELECTRICAL PARAMETERS 

OF BULK MATERIALS 63 

The article is dedicated to develop a method for 

determining the electrical characteristics of the bulk 

material, in particular of cereals, in order to calculate 

their technological parameters. An approach that 

reduces the calculation time by using parallel 

computing. 
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Keywords: bulk material moisture measurement, 

capacitive transducer electrical equivalent circuit, 

parallel processing, PLD. 

Patrusheva T. V., Patrushev E. M., Sedalishchev V. N. 

LOW-Q TRANSDUCERS BASED ON 

DETERMINISTIC CHAOTIC OSCILLATIONS 65 

The article proves the possibility of creating 

instruments for monitoring, sensing element which is 

the low-Q oscillation system. For example, the 

vibration sensor viscosity included in the oscillator 

circuit of chaos, shows the possibility of the 

transmitter, which is based on low-Q oscillation 

system. 

Keywords: coupled oscillations, sensor, viscosity, 

chaotic oscillator 

Osipov S. P., Osipov O. S., Zhantybayev A. A., 

Podshivalov I. I, Prishepa I. A. 

IMPROVING METHODS OF ASSESSMENT OF 

TECHNICAL STATE OF CONCRETE PRODUCTS BY 

COMPRESSIVE STRENGTH 68 

The article pointed out that, concrete compressive 

strength must be consider as a random variable, when 

as assessing the technical condition of the concrete. 

Representation of the distribution density of the 

concrete strength as a weighted sum of distribution 

densities characterizing the strength of the ingredients 

of concrete was justified. Recommendations on the 

choice of instruments for measuring strength. 

Keywords: concrete; compressive strength of concrete; 

random variable; distribution density; superposition 

of distributions. 

 

Part 2 

VIRTUAL AND INTELLIGENT INFORMATION 

PROCESSING SYSTEMS IN ECONOMICS 

Kulikova L. V., Pyatkovski O. I. 

SELECTION METHODS OF SOLUTION AT THE 

NODES OF THE MODEL "EVALUATION 

RESIDENTIAL REAL ESTATE" 72 

The article is devoted to the technology assessment of 

residential property which formed the model for 

determining the value of residential real estate. This 

model applies techniques of intelligent systems 

solutions for the choice of method. 

Keywords: hybrid expert systems, neural networks, 

product rules, evaluation model of residential 

property 

Zlobinа M. I. 

AUTOMATED SYSTEM INVENTORY CONTROL 76 

The article is devoted to the development of an 

automated inventory control system based on RFID-

technology platform "1C: Enterprise 8.2" 

Keywords: automated system, RFID-technology, 

barcoding, "1C: Enterprise 8.2". 

Kotlubovskaya T .V., Matyushin I. V. 

IMPROVEMENT OF ALGORITHMS OF 

INFORMATION PROCESSING FOR THE 

ASSESSMENT OF PROFITABILITY OF CURRENCY 

TRANSACTIONS 80 

The article is devoted to improvement of algorithms 

of information processing which use will significantly 

increase number of profitable operations in the 

currency market "Forex". 

Keywords: algorithms of information processing, 

assessment of profitability of currency transactions. 

 

Раздел 3 

VIRTUAL AND INTELLIGENT INFORMATION 

PROCESSING SYSTEMS IN EDUCATIONAL 

PROCESS 

Lopatin K. S., Nadvotskaya V. V. 

USE OF INFORMATION TECHNOLOGY 

TELECOMMUNICATIONS FOR LEARNING 

DISABLED STUDENTS 83 

The article is devoted to the use of information 

technology for the telecommunications development 

of the video lectures for the training of students with 

disabilities 

Keywords: inclusive education, information 

communication technology, video course. 

Druzhinina A. A. 

DESIGN OF INFORMATION AND ANALYTICAL 

SYSTEM FOR THE OPTIMIZATION OF THE 

EDUCATIONAL PROCESS 86 

The paper conducted a study of the employment 

project. Develop an information referral system of 

employment of graduates. 

Keywords: RPD, database, information system. 
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Ermakov A. V., Shatochin A. S. 

ELECTRONIC PORTFOLIO STUDYING IN THE 

ASTU 91 

Article devoted to the review of existing electronic 

portfolio of students at universities, structure 

portfolios created in the Altai State Technical 

University, discusses the advantages that accrue to 

the student having to achieve in all its areas of activity 

related to the education, 

Keywords: portfolio, electronic portfolio, the learning 

outcomes. 

Linyov A. A., Nadvotskaya V. V. 

THE USE OF INFORMATION TECHNOLOGY TO 

IMPLEMENT INTERACTIVE FORMS OF 

CONDUCTING CLASSES 94 

The article is devoted to the use of information and 

multimedia technologies to implement interactive 

forms of conducting classes. 

Keywords: interactivity, lectures, presentations, 

training material. 

 

Part 4 

VIRTUAL AND INTELLIGENT INFORMATION 

PROCESSING SYSTEMS IN ECOLOGY, BIOLOGY 

AND MEDICINE 

Sutorikhin I. A., Bukaty V. I., Akulova O. B., Ekkerdt 

K. Yu., Litvikh M. E. 

MICROPHYSICAL PARAMETERS OF PARTICLES 

IN WATER SUSPENSION FROM DIFFERENT-TYPE 

LAKES OF ALTAI KRAI 96 

The paper presents the measurement results of 

microphysical parameters of water suspension 

particles, i.e. dimensional structure and concentration 

for three polytypic lakes of Altai Krai (lakes Lapa, 

Krasilovskoye and Bol. Ostrovnoye). A method of 

optical microscopy was applied to perform 

measurements. 

Keywords: water suspension, method of optical 

microscopy, lakes. 

Voronov A. S., Kaligin N. N. 

INTELLIGENT ALGORITHMS DEFINITIONS FALL 

OF MAN 99 

The article is devoted to the definition of numerical 

characteristics of the fall of man, allowing 

unambiguously detect the fact of the fall by using the 

accelerometer. 

Keywords: the fall of man, an accelerometer, an 

emergency call, PERS, acceleration. 

Shaidurov A. A. 

APPLICATION INTELLIGENT TECHNOLOGIES 

FOR CANCER DIAGNOSTICS 104 

The paper proposes a method for constructing 

classification models of cancer using layered artificial 

neural networks. It uses data collected by means of 

technology IMMUNOSIGNATURE. The article deals 

with the correction of the data by using correlation 

analysis to get rid of random artifacts. The question of 

normalizing the data to minimize the impact of 

system distortions arising due to the influence of 

external factors. As a classifier using artificial neural 

network back propagation. 

Keywords: artificial neural networks, technology 

immunosignature, classification of cancer. 

Sutorikhin I. A., Bukaty V. I., Akulova O. B., 

Frolenkov I. M., Frolenkov O. M., Yankovskaya U. I.  

DAILY DYNAMICS OF HYDROOPTICAL AND 

HYDROBIOLOGICAL CHARACTERISTICS OF 

LAKE KRASILOVSKOE 107 

The results of daily measurements of the dynamics of 

hydrooptical and hydrobiological characteristics in 

Lake Krasilovskoe ( the Altai Kray), which showed a 

weak relationship between them, which is probably 

due to the seasonal changes themselves studied 

parameters lakes and flowing into the water processes 

that directly affect them. 

Keywords: transparency, chlorophyll, index 

attenuation of light, lakes. 

Kirillov A. I., Shelkovnikov E. Yu., Kiznertsev S. R. 

METROLOGICAL CHARACTERISTICS ANALYSIS 

FOR ELECTRO DIAGNOSTIC DEVICES FOR THE 

DIAGNOSIS OF THE DENTAL HARD TISSUES 111 

The article describes the features of the advantages 

and disadvantages of existing electronic diagnostic 

devices "СтИЛ ", "ДентЭст " and "ЭДЗ-1." which was 

developed. The analysis was given for the 

measurement errors of the information of the current 

flowing through the hard tissues of the tooth and the 

ways of its reduction were defined. 
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Keywords: electro diagnosis, current source, voltage 

source, current-voltage converter, the internal 

resistance. 

 

Yachno Yu. A., Pronin S. P. 

RESIZING OF AIR BUBBLES CRYSTALLIZED 

DROPS OF DISTILLED WATER, DEPENDING ON 

THE AMOUNT OF BOILED 115 

Is well known that all the air dissolved in the water 

can be removed using boiling. However, after a single 

boiling observed changes in the geometric dimensions 

in cavities in the ice, but not their disappearance. To 

confirm systemic of this phenomenon, conducted a 

series of experiments, the results of which are 

described in this article. 

Keywords: crystallization, clusters anglomeraty, the 

solubility of gases, air bubbles. 

 

Part 5 

VIRTUAL AND INTELLIGENT INFORMATION 

SECURITY SYSTEMS 

Shtroshenko A. V., Zaginaylov Y. N. 

DEVELOPMENT OF SOFTWARE FOR 

AUTOMATING THE PROCESS OF DESIGNING A 

SYSTEM TO PROTECT INFORMATION SYSTEMS 

OF PERSONAL DATA IN THE  

ORGANIZATION 119 

The article considers the problem of the odds-

formalizing the process of designing systems for the 

protection of information systems personnel data-

governmental organizations and pro-development 

software for its automated management of control. 

Keywords: PC software, automation, security system, 

information system of personal data 

Budovskih I. A., Zaginailov Y. N., Alferova L. D. 

AUTOMATING INFORMATION SECURITY AUDIT 

OF CREDIT INSTITUTIONS BASED ON THE 

STANDARDS OF THE BANK OF RUSSIA 122 

The article is devoted to the review of the software 

that allows you to automate the process of auditing 

information security of credit institutions for 

compliance with the requirements of the standards of 

the Bank of Russia. 

Keywords: information security audit, information 

security, credit institution, standards, bank of Russia. 

 

Part 6 

VIRTUAL AND INTELLIGENT SYSTEM IN 

STUDENT WORKS 

Kotlubovskaya T. V., Aksenov A. O. 

DEVELOPMENT OF THE METHOD OF QUALITY 

CONTROL OF PAVING SLABS ON LEVEL AND 

DENSITY OF TECHNOLOGICAL LIQUID FLOAT-

OPERATED PRIMARY MEASURING  

CONVERTER 126 

The article is devoted to research and development of 

a method of quality control of concrete paving slabs. 

Keywords: paving slabs, quality control, float-

operated method, primary measuring converter. 

Alekseev D. R., Kalachev A. V. 

PROBLEMS CONNECT PRIVATE SECTOR TO THE 

INTERNET AND REASONABLE METHODS OF 

SOLVING IT 129 

The article discusses the connection of the private 

sector, cottage villages and villages to the Internet 

consider possible solutions from the perspective of 

providers and consideration of their positive and 

negative sides. 

Keywords: private sector, ISP, wireless access, 

technology to connect to the Internet. 

Patrushev E. M., Goldenko V. E. 

DEVELOPMENT OF A METHOD FOR 

AUTHENTICATION WITH REGISTRATION OF 

ONE IMAGE OF PAPILLARY PATTERN 132 

The article studies the main methods of comparison of 

fingerprints for the subsequent choice of the best 

algorithm and the preparation methods of 

comparison of fingerprints for the received data. 

Keywords: comparison algorithms, fingerprints, 

papillary pattern. 

Minyukov M. M., Kalachev A. V. 

COMPARATIVE ANALYSIS OF VIRTUALIZATION 

TECHNOLOGIES 134 

The paper investigates the of different of 

virtualization technologies, their architecture and 

benefits of using 

Keywords: virtualization technology, vm-ware, 

hyper-v, a monolithic architecture, microkernel 

architecture, the hypervisor. 
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Mikhailova A. I., Borisov A. P. 

PROPAGATION OF UHF IN AREAS WITH 

DIFFICULT TERRAIN ON THE BASIS OF 

STATISTICAL MODELS 137 

In the article the method of calculating the 

propagation distance radio mobile communication 

network in a difficult terrain. 

Keywords: propagation model Okamura-Hata, model 

Xia-Bertoni, model Walvis-Ikegami, model Lee. 

Patrushev E. M., Nazdryukhin I. S. 

APPLICATION OF SELF-OSCILLATORY SYSTEMS 

WITH CHAOTIC DYNAMICS IN THE 

TRANSMISSION AND PROCESSING OF 

MEASURING WEAK SIGNALS 142 

The article is devoted to review of basic concepts and 

definitions of the chaos theory, describes the 

characteristics of self-oscillatory systems with chaotic 

dynamics and future prospects of their use in systems 

of the transmission and processing of information 

weak signals. 

Keywords: weak signal detection, noise, deterministic 

chaos, chaos theory. 

Rebro I. V., Sharlaev E. V. 

ARTIFICIAL IMMUNE SYSTEMS FOR THE 

DETECTION OF NETWORK INTRUSIONS 144 

The article deals with the solution of network 

intrusion detection using artificial immune systems, 

based on the basic principles and mechanisms of 

biological immune system. Due to its features and 

characteristics, the immune system is of great interest 

in the processing of data sets and data protection. 

Keywords: information security, intrusion detection, 

artificial immune system. 

Loboda A. A, Sigareva K. A, Zryumova A. G 

DETERMINATION PERMEABILITY COEFFICIENT 

SHELL GRAIN DURUM DIFFERENT 

GERMINATION 147 

The article investigates the changes in membrane 

potential of wheat grains with high and low 

germination using a saline solution with different 

concentration. Analysis of the experi-mental studies 

took place with the help of the equation of Goldman-

Hodgkin's lymphoma. 

Keywords: membrane potential, permeability, ion 

concentration, controls the germination of wheat 

grains. 

Chepushtanov A. A., Vekshin A. A. 

DEVELOPMENT SOFTWARE MODULES FOR 

"KOMPAS-3D" 150 

The article is devoted to the design automation 

"Compass -3D». 

Keywords: design, CAD, «Kompas -3D». 

Chepushtanov A. A., Meshcheryakov A. Y.  

DEVELOPMENT SOFTWARE MODULES FOR 3D- 

MODELING IN INSTRUMENT 152 

The article is devoted to the development of a 

software module 3D-modeling of electronic devices 

Keywords: modeling, instrumentation. 

Levashev I.A. 

COMMON APPLICATION EXECUTION 

PLATFORM 154 

The article reviews the existing binary level 

compatibility problems and is devoted to finding a 

solution to these problems. 

Keywords: Compatibility, portability, object model. 

Oshlakov V. S., Suranov A. Y. 

AUTOMATION ACCEPTANCE TESTING 

MULTICHANNEL POWER SUPPLIES 157 

The article is devoted to the creation of hardware and 

software for automatic measurement of the 

characteristics of multi-channel power supply. 

Keywords: LabVIEW, power supplies, measurement 

characteristics. 

Sarmisokov Z. T.  

COMPARATIVE MEASUREMENTS OF 

PARAMETERS OF PULSE TRANS-FORMERS 159 

Article focuses on comparative measurements of 

parameters of serial and manufactured its own pulse 

transformers. The measurements were performed 

using an automated installation on the basis of the 

pulse generator and oscilloscope Rigol, connected to 

the computer via USB. Measurements showed the 

proximity parameter memory standard and 

manufactured in-house transformer. 

Keywords: a pulse transformer, the environment 

LabVIEW, measurement error. 

 


