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Metrology, standardization and certification
Food safety control by spectral electric 
characteristics
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The results of experimental studies of hard cheese aqueous 
extracts within a wide frequency electromagnetic field have been 
considered in the paper. Spectral specifications of a complex reactive 
conductivity, depending on a liquid content, which is located in a con-
ductivity cell, have been obtained. Separate spectral specifications 
for liquids, containing harmful food additives, namely, nitrates, have 
been discovered. The main objective of the research lies in developing  
a quick safety control of hard cheeses by electrical characteristics. The 
application of a simulation method for developing means of control-
ling concentrations of controlled substances in a multi-component 
liquid has been substantiated. The proposed method and means allow 
obtaining quick data on the content of E 225 food additive and its 
concentration in hard cheeses under non-laboratory conditions, with-
out a cost equipment and a specially trained personnel. The research 
results can be used by experts in quality and food safety, at a customs 
control, when testing in certification laboratories and at enterprises 
when inspecting raw materials for food products. The offered control 
method makes improvements in the standard one, providing quick 
and reliable safety control of nitrate content in hard cheese.

Keywords: food control, E 225, complex conductivity, conducti
vity cell, multi-component liquid.
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Statistical analysis concerning model of quasi-
stationary mode of natural gas transportation 
through pipeline section
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The methods of simulation and statistical linearization are com-
pared in the paper. The main objective of the research lies in determining 

the most effective method of implementing a stochastic model of a linear  
pipeline section, for ensuring high performance and accuracy in pro
cessing large amounts of information. Modern equipment provides 
a large amount of data that enables simulating a linear section of a pipe-
line in real time, possibly, using the suggested methods. The problem of 
comparing these methods is solved by applying them to a linear section 
model with specified statistics. As a result, it allows comparing accuracy 
of the results obtained with these methods. Both methods have advanta
ges and disadvantages and can be used for various purposes. The results 
of the research are to improve the quality of gas transportation using the 
most accurate and efficient methods for data processing, in particular.

Keywords: stochastic model of pipeline, method of statistical 
linearization, simulation method.
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metrological assurance features of virtual 
measuring instruments
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The features of modern virtual measuring instruments, which are 
widely used nowadays, are described in the paper. The analysis of prob-
lems of using virtual measuring instruments, which have terminologi-
cal and metrological aspects is presented. The absence of standardized 
terms and concepts in the field of virtual measurements in both the 
national and the international normative documents was established. 
The state of metrological assurance of virtual measuring instruments, 
which covers the issues of metrological software certification, metro-
logical self-checking, establishing and rationing of metrological fea-
tures of virtual instruments, their verification and calibration features, 
was analyzed. It was found that nowadays virtual measurements are 
not fully supported by normative-methodological base. The necessity 
of taking into account the metrological assurance features of virtual 
measuring instruments in the existing normative documents and their 
harmonization with international normative documents was shown.

Keywords: virtual measuring instrument, metrological assurance, 
universal computer, hardware, software.
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Structural and metrological aspects of piston-
type gas-measuring units (gas piston prover)
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The article describes development and combination of a drive 
unit of primary standard of gas volume and volume flow units at the 
pressure of 1,6 MPa, which is a synthesis of power-speed reduction 
gear transmissions. The optimal design of a drive unit is application 
of a complex of gear reducers, where a reducer with cylindrical gear, 
with variable stepped transmission ratio, with reverse gear is used for 
high-speed transmission, while for power transmission a reducer with 
bevel gear, with hypoid gear, with involute profile of helical teeth is 
used. Oriented values of transmission ratios of gear drives are calcu-
lated on basis of the input data, i. e. a number of values of gas volume 
flow, selected for calibration (certification) of gas meters within the 
range from 4 m3/hour to 200 m3/hour. The general kinematic scheme 
of primary standard is worked out, the metrological aspect is consid-
ered and complex indices of kinematic accuracy of applied reducers 
of the drive unit are calculated in the article.

Keywords: gear transmission, accuracy, kinematic scheme.
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Metrological assurance of product quality
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Using reference standards as the main resource base for product  
quality control is given in the paper. The main objective of the study 
lies in improving metrological quality assurance of non-electrical 
products. One of the promising methods of quality control is an 
immittance method, based on supplying products in the form of 
a multi-element two-terminal network, which electrical parameters 
reflect its physical and chemical properties. It was found that using 
the immittance control method enables setting the electrical para
meters of reference standards as separate electrical parameters of  
a multi-element two-terminal non-electrical network, by which they 
are submitted. The research results can be used for merit rating and 
calibrating measuring instruments and for determining composition 
and properties of substances and materials. On the basis of immit-
tance measurements, electrical models of reference standards with 
the established electrical parameters can be developed.

Keywords: immittance method, metrological assurance, reference 
standard, two-terminal network, equivalent circuit, control object.
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The mathematical modelling of water supply 
systems contaiing a pipe network, pump stations 
and regulatory reservoirs
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The mathematical model of the steady flow distribution in the 
water supply system containing a pipe network together with pump 
stations and regulatory reservoirs has been presented. This mathe
matical model allows to guarantee the possibility of the parallel 
engagement of any number of pumping stations aggregates without 
the need for prior their characteristics.
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The mathematical model of steady flow distribution in the 
water supply system, containing pumping stations and regulatory 
reservoirs has been used to analyze the quality of its operation under 
the implementation of the control actions at the pumping stations, 
solving the problem of evaluating the effectiveness of operational 
planning modes of water supply systems operation throughout the 
examined time interval, as well as to control the correctness of taken 
decisions on the management of the technological processes of water 
supply and water distribution. The method of imitational modeling 
of real functioning water supply systems has been used to carry out 
the research.

Keywords: mathematical modelling, model, water supply systems, 
steady flow distribution, pump station, regulatory reservoirs.
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Aircraft’s weighing & centering systems 
calibration
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In this paper the concept of metrological modeling was con-
sidered. The follow definition offered for a metrological modeling: 
experimental and/or analytically study of phenomena, processes 
and products, based on their similarity and common factors. The 
similarity criteria was founded for models and studied objects. 
We justified the use of metrological modeling method in weighing  
system calibration and aircraft balancing, as currently these sys-
tems calibrate with metrological characteristics definition for 
weight measurement and there is no accuracy estimation for the 
founded position of center of gravity. Because of difficulties to have 
a real scale object with precisely know position of center of gravity, 
it is appropriate to use metrological modeling with scaled model. 
Additionally, the realistic scaled experimental aircraft model for 
weighing system calibration was developed. High accuracy of the 
calibration of weighing systems and balance of aircraft was pro
vided, in the result of model simplification and its ability to accu-
rately determine the parameters.

Keywords: center of gravity, calibration, metrological modeling, 
weighting and centering system.
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Mean-square errors of object positioning in 
rectangular coordinate system
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The original method for determining object coordinates before 
drawing them on topographic maps in a rectangular coordinate system 
by sighting the angular object position by the navigation system (com-
plex) from the mobile carrier was proposed, and mathematical expres-
sions for the object positioning in the rectangular coordinate system 
were obtained in the paper. The main objective is to study the method 
and simplified algorithm for the location object positioning in the 
rectangular coordinate system, based on multiple measurements of the 
object sighting angle on the course from the mobile carrier. The meth-
ods and simplified algorithms for object positioning in the rectangular 
coordinate system, based on measurements of the search object sight-
ing angles on the course from the mobile carrier with the motion tra-
jectory, which provides multiple object sighting were proposed, mean-
square sighting errors, caused by errors of angle sensors of the control 
system of the navigation system were defined, and requirements for 
measurement accuracy of angle sensors were determined. The obtained 
results prove the prospects of using the object positioning method and 
algorithm in navigation systems of aircraft and ground vehicles.

Keywords: coordinate, search object, carrier, sighting, mathe
matical model, mean-square error, control system.
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Ensuring accuracy of cephalography system 
measurements

page 23–25

The application of existing approaches for calibrating video ca
meras for a cephalography system is considered and the results of our 
studies in this field are given. The main objective of the study lies in 
developing scientific ways of determining the internal and external 
parameters of video cameras with the ability of adjusting influ-
ence of the total distortion on an output image of a cephalography  
system. The application of modern software applications allows 
combining different approaches when calibrating cameras. The main 
steps of conducting calibration procedures and a mathematical tool 
for finding a camera matrix are considered and defined in the paper. 
The given steps in the form of methods allow reducing the final er-
ror, resulted from the total distortion by combining automatic and 
manual modes of estimating key points at calibrating. The research 
results can be used by medical experts, engaged in researching static 
and dynamic functions of a human-being.

Keywords: cephalography, calibration procedure, total distortion, 
camera model, calibration object.
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Personnel certification as products quality 
improvement factor

page 26–28

The necessity of introducing personnel certification at agri-
cultural enterprises is substantiated. The hierarchy of measures, 
encouraging labor productivity, at agricultural enterprises, which 
directly affect the reproduction processes of the industry and their fi-
nancial situation improvement in conditions of economic instability, 
is proposed. Currently, any production system requires introducing 

new information technologies, highly sophisticated machinery and 
equipment, developing communication linkage that will significantly 
increase the standards of living and satisfying the needs of society. 
The purpose of the study is to solve the issues on reproducing the 
agricultural sector through introducing personnel certification.

It can be concluded from the aforesaid that all the complex and 
various tasks, which need to be solved at agricultural enterprises, 
require specific expertise and skills from their personnel, so person-
nel is one of the main enterprise quality resources. Appropriate level 
of expertise and skills is achieved primarily through training. High-
quality training of personnel is its willingness to perform all the key 
functions of the company according to the quality system require-
ments. Consequently, it is based on the principles of universality, 
commitment, continuity and hierarchical order.

Keywords: certification, personnel, labor productivity, qualifica-
tion, proficiency, product certification.
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Statistical signal analysis of the gas quality 
intelligence system

page 28–30

The factor analysis of the measuring system was conducted in 
the paper. In particular, the descriptive statistics, correlation matrix, 
factor matrix and its geometrical interpretation were obtained. The 
visual structure of factors, affecting the measurement process was 
obtained. The analysis allowed to select two almost independent 
factors. Strongly correlated variables were combined in factors. It 
turned out that it was enough to investigate the influence of two fac-
tors to reflect the relations between six system variables and describe 
the object. They reproduce information on observation results with 
the accuracy, sufficient for practical purposes. The first factor affects 
the temperature modes of system elements and indicators, reflecting 
them. The second affects the pressure values in the system constric-
tion device. The correctness of natural gas quality indicators investi-
gation, performed in the measuring system by studying the influence 
of these two factors was proved.

Keywords: factor analysis, correlation matrix, natural gas humi
dity, statistical features, factor.
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Autoregressive — spectrally integrated moving 
average model

page 30–33

The class synthesis of mathematical models, based on sharing 
ideas of two methods, which in separate are viewed skeptically by 
many experts of the prediction field, is carried out. However, they are 
well substantiated theoretically. The first method is a deterministic 
method of different types of analysis and prediction, which has not 
been included in the standard mathematical software yet, i. e. the 
«Caterpillar»-SSA method. The second one is a statistical method, 
i. e. the Box-Jenkins method. The model of autoregression, namely 
spectrally integrated moving average, is proposed. This model 
implements a trend approach, which lies in modeling the process as a 
deviation of actual values of a relative trend component and leads to  
synergy, mutually compensating the opposite in nature disadvan-
tages of its model components. The proposed ARSIMA model identi-
fies the long-term process dependence only by two parameters. This 
model has a wide range of application.

Keywords: time series forecasting, structural identification, the 
Box-Jenkins method, the «Caterpillar»-SSA method.
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statistical processing of very small random 
circle samples

page 33–35

This article represents the statistical analysis of the very small 
random circle samples. The main purpose of the paper is to develop 
and experimentally investigate the new technique of statistical 
processing of circular data, received from various sources and 
spheres of activity. The bootstrapping is chosen as the basis method. 
The developed technique allows obtaining sample circular mean 
direction and its confidence interval. The usage of the proposed 
technique allows improving the accuracy of the confidence interval 
for the mean direction in comparison with traditional method. 
The research results can be applied for further investigations in 
scientific researches or used as independent development in such 
areas as metrology, biotechnology, medicine, economics, aviation, 
radiolocation etc.

Keywords: random circle, sample circular characteristics, uncer-
tainty, bootstrap.
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Quality in еducation
Access control to resources using ontological 
models in intelligent enterprise

page 36–38

This article discusses the problem of controlling access to re-
sources of intelligent enterprise using ontology. The main purpose is to 
develop methods of knowledge representation, that are used in access 
control and methods of their use. In this paper we propose to repre-
sent knowledge in the form of ontological models. The task of access 

control is performed in the context of a larger system, of ontological 
business process modeling. The usage of ontological modeling methods 
allows, when compared to known access control methods RBAC and 
ABAC, to realize dynamic, well documented access rights granting 
and withdrawing in context of currently executed business processes. 
The results of research can be used for implementation of effective ac-
cess control system in intelligent enterprise. Proposed access control 
method, which uses the ontological models of knowledge, allows to 
simplify access control process and improve overall system security.
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Active methods of training in the maple computer 
mathematics system 

page 38–40

The results of using the Maple computer mathematics system 
at different stages of a training process are given. One of the routine 
tasks, faced by teachers, is the accuracy control of completing practi-
cal assignments. The task gets more complicated if the solution con-
sists of several stages. Each stage requires sophisticated mathemati-
cal transformations, and benchmark data regarding variants must be 
changed periodically. In the paper, it is suggested applying the Maple 
system tables. Matrices, procedures for solving equations and graphs 
can be inserted into the Maple table cells. It allows developing full-
featured automated computing systems and monitoring the accuracy 
of carrying out each stage. In such subjects, like cryptography, it 
is necessary to perform precise computations with a great scale of 
whole numbers. The effectiveness of the Maple system when solving 
the cryptography problem concerning a private key formation over 
an open channel of communication is showed in the paper. Also, the 
examples of employing the Maple system as a virtual laboratory are 
given in the paper. Thus, using the Maple system at different stages 
of a training process showed its effectiveness as an active educational 
medium, which allow improving the quality of training.

Keywords: Maple, knowledge control, cryptography, secret key, 
prime number, virtual laboratory, the Gibbs effect, process.
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The prerequisite for social-psychological 
adaptation of turkmen students, who are studying 
in Ukraine

page 40–42

This article aims to determine the characteristics of the attitude 
to the Other as a premise prerequisite of the social-psychological 
adaptation of Turkmen students that are studying in Ukrainian 
universities. Successful adaptation contributes, on the one hand, the 
rapid inclusion of students to the learning process, allows to solve 
the problem of retention of contingent, and on the other — it helps 
to improve the quality of the training of young people in Ukrainian 
universities. The study sample consisted of students of the first and 
second years of study of International Educational Programs De-
partment of the Ukrainian Engineering Pedagogics Academy. The 
techniques of «Diagnostics of social-psychological adaptation of 
К. Rogers and R. Diamond» and «Diagnostics of interpersonal re-
lationships T. Leary» were used. The conducted empirical research 
has allowed to determine that the adaptability is associated with 
the manifestation of the tendency to dominate in interaction with 
others, leadership skills, self-acceptance. The relationships of indica-
tors of social-psychological adjustment with indicators of severity 
of different styles of interpersonal interaction of Turkmen students 
were revealed. It was defined that self-acceptance is above when 
students have friendly attitudes with others. The external control is 
typical for Turkmen students, who are characterized by the tendency 
to dominate and straightforwardness in dealing with others. The 
adaptability index decreases among students from Turkmenistan, 
who are inclined to criticism, suspicion, frustration on environment, 
do not take themselves, do not dominate in relationships with others. 
Results can be used in the work of curators, teachers, psychologists 
and social workers.

Keywords: social-psychological adaptation, interpersonal interac-
tion, education of foreign students, Turkmen student.
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Media education in the context of informatization 
of school education in poland under conditions  
of european integration
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This article presents the analysis of the theoretical aspect of me-
dia education in the context of informatization in secondary schools 
in Poland under the conditions of European integration process. Dis-
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tribution of information, development of information and communi-
cation technologies promotes the process of further media education 
in secondary schools in Poland. It is concluded that media education 
serves an instrument of intellectual maturity of a modern European 
citizen and the rapid changes in media education in Poland are re-
lated to public education, socio-oriented communication media, 
democratization and globalization of society. The process of media 
education lasts a lifetime, but it is not limited by school study, as the 
forms and information transferring technologies are changing and 
society is being under constant transformation. The nature and pur-
poses of media education in school have been determined by Polish 
scientists and media pedagogical researchers. Critical perception of 
media content expands the user’s needs and cultivates a respectful 
attitude towards media culture, shapes media competencies of Polish 
schoolchildren. Significant prospects for further research of media 
education in Polish schools through participation in international 
projects of the European Community are described in the article.

Keywords: informatisation of school education, media education, 
aims of media education, media competency.
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Forming creative skills of future engineer-
pedagogues 

page 45–47

The problem of forming creative skills of future engineer-
pedagogues is considered and some results in this field are given in 
the paper. The main objective of the research lies in substantiating 
theoretically the technique of forming creative skills of future engi-
neer-pedagogues in the process of their professional training while 
studying a course of pedagogical disciplines. The important point 
is that creative works attract the attention of nearly all students; 
here they express themselves from a positive side. The concept of 
«creative skills» is defined in the paper. The structure of creative 
skills of an engineer-pedagogue, needed for developing methods of 
forming creative skills of an engineer-pedagogue is determined. The 
given method is based on the methods (heuristic conversation, heu-
ristic tasks, business games, project-based learning, business games, 
trainings, etc.), which promote development of students’ creative 
thinking. The results can be used by teachers of the course of peda-
gogical disciplines.

Keywords: creativity, creative skills, creative skill components, 
method of forming creative skills.
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National programmes of specialists training — 
fast track of the specialists reserve creation

page 47–50

The issues of training specialists, namely low, mid and top-level 
managers, implementing enterprises and organizations development 
programs under the State Plan for management training for the 
national economy of the Russian Federation are considered in the 
paper. The reasons for the Programme popularity among listeners 
and employers were identified. The main objective of the study is to 
assess the reasons for the President’s programme popularity among 
managers of companies — Programme listeners and heads of sending 
organizations as the fastest way for professional development and 
training of specialists reserve for the innovation economy, respec-
tively. The analysis of results of the sociological survey of listeners 
of educational programs, implemented under the State Plan for man-
agement training for the national economy of the Russian Federation 
in the Nizhny Novgorod branch of the Federal State Autonomous 
Educational Institution of Higher Professional Education «National 
Research University «Higher School of Economics» (NRU HSE — 
Nizhny Novgorod), and representatives of the sending organizations 
is given in the paper. Following the survey results it can be concluded 
on the Programme’s ability to meet the requirements of specialists 
reserve training for the innovation economy. The research results 
can be applied in developing practice-oriented specialists training 
programs and for selecting educational trajectories at continuous 
managers training for rapid specialists reserve formation.

Keywords: specialists training, President’s programme, action 
learning.
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i perspektivy razvitiia obrazovaniia v Rossii: Sbornik materialov XIV 
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Izdatel’stvo NHTU, 180—183.
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Some issues of quality management of agrarian 
education

page 50–52

This article describes the main trends in the development and 
reform of Ukrainian agrarian education, the problems associated with 
increasing the quality of training, strategic ways to address them and 
the results obtained at this stage.

Today only in the system of national agrarian education is 
conducting an annual independent checkup of university students’ 
knowledge via computer remote testing. 

This method allows actualizing the state control and standardi
zation in the system of high agrarian education using diagnostic, 
educational and organizational functions.

The results of these experiments are used during the State con-
trol as a customer of staff, the effectiveness of training for agricultural 
production.

Conducting of independent distance measuring of students’ 
knowledge and experimental rising of the time for practical training 
requires further investigation as the part of the quality management 
of agricultural education.

Keywords: agrarian education, standard, the control of know
ledge quality, testing.
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