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Abstract — The mobile app market has shown unique growth over the past 3-5 years, creating a constantly growing demand among end users not only in the field of public administration, trade, financial structures, but also
in the field of educational services. There is a demand for information training systems that run on various mobile platforms and operating systems. Cross-platform technologies allow you to create a single universal mobile
application project for various mobile platforms and operating systems. In this aspect, the development of a cross-platform information training system is relevant.

The aim of the study was to develop a cross-platform application in support of the educational process.
The scientific novelty of the research work is that it will analyze existing approaches to solving the problem of creating cross-platform applications, and offer an original application architecture that provides for the

creation of mobile and desktop cross-platform applications.
The object of the research is a cross-platform development technology based on Xamarin, which allows developing cross-platform applications in the MS Visual Studio environment in C#. Xamarin is an open source

platform designed to build modern, high — performance applications for iOS, Android, and Windows with .NET.
Expected result: will be developed a conceptual model of the information training system, based on which will be created a prototype of a cross-platform application, and the application will be tested on various mobile

platforms.
I. INTRODUCTION

The analysis of the XAMARIN cross-platform development technology was carried out, Internet sources, scientific articles, master's theses was studied. As a result of the analysis, the following provisions were included
in the thesis.

Xamarin is an open source platform for building modern, productive iOS, Android, and Windows applications with .NET. The Xamarin Platform is an abstraction layer that controls the interaction between shared code and
base platform code.

Thanks to Xamarin, on average 90% of the application code can be used unchanged across platforms. With this pattern, a developer can write all business logic in one language (or use existing application code), while
still gaining performance, styling, and behavior specific to each respective platform.

Xamarin is based on the open-source implementation of the .NET platform, Mono. This implementation includes the native C # compiler, runtime, and core .NET libraries.
II. TERMS OF REFERENCE DEVELOPED FOR CREATING AN INFORMATION SYSTEM
II. Terms of reference developed for creating an information system
1.1. Platform of the client parts of the application:
• iOS - version 9 and higher
• Android - version 8.0 and higher
• Windows 10
• Windows Phone - version 8.1 and higher.
1.2 The mobile device must support portrait and landscape orientations.
1.3. All data is stored in the database.
1.2. Performance Requirements. The program must provide the ability to perform the following functions:
1.2.1. User authorization. The system must implement two-factor authentication.
1.2.2. Providing content for learners
1) The software must contain an introductory section that is launched when the application is first installed.
2) Requirements for educational material
1.must be strictly structured
2. should contain the following types of material: theoretical, practical tasks, control block, assessment, material for self-study, links to sources.
3. the material may contain video material, links to video sources.
III. CONCLUSION
Terms of reference for the development of an information system and a conceptual model of the information system has been developed. The prototype of the application is at the stage of creation.
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Abstract — The features of a network operation, which is based on a hyperconverged architecture, are considered. A hierarchical graph is built, isomorphic to the network structure, in which the network hypervisor is the center. The graph
vertices are stratified depending on the length of the path to the center. Sets of graph branches are constructed for each level of stratification. Utilization rates for the nodes and branches of the graph are calculated. On their basis, the level
of network operation quality is determined, depending on the avail-ability of workable branches and the reliability of the nodes and communication channels. Logical functions are constructed that describe the performance of the branches.
To obtain a scalar indicator of the structural reliability of a network, the distribution of a discrete random variable of the number of operable branches is considered. An iterative algorithm for obtaining its numerical characteristics is proposed.
The algorithm is based on finding the generating polynomial of the distribution. The mathematical expectation of a given random variable is chosen as an indicator of the structural reliability of the network. The analysis of the results of the
structural reliability calculation for a network based on a hyperconverged architecture, depending on the functional redundancy, the number of levels of stratification, the degree of system complexity is performed.
I. Introduction
Currently, at the network market networks based on the hyperconverged platform (HCP) are increasingly sought. HCPs imply further development of the convergence ideology, that means combining memory, computing and network
resources into a common, preconfigured pool. Hyperconverged platforms add modularity. Due to this, all the necessary virtualized computing resources, network systems and network storage systems operate autonomously within separate
modules.
Hyperconvergence implies combining several different technological layers in one of the infrastructure components at the stage of creating a platform. The use of hyperconverged structures enables dividing the technological layers of a
computer system into separate pools of resources (computation, storage) no more since they are initially built into each unified element using a hypervisor, and a new platform is created on these elements. Developing the operability of
hypervisors made it possible to overcome the constraints linked to the access to data on local media of individual servers, and to replace the classic network with a virtual one. The situation is similar to the data trans-mission network, which
is emulated by soft switches, routers and can be completely virtualized. Unification and simplicity of nodes, horizontal scaling and load balancing via fast interconnect, the capability to define the most infrastructure components by software
and control them using a single system are the main features of modern hyperconverged platforms.
Modules in HCP are grouped to provide fault tolerance, high performance, and flexibility in resource pooling. The platform hypervisor controls groups and modules in a hierarchy chain. Therefore, the network on a hyperconverged platform
belongs to the class of structurally complex systems with hierarchical control. Any new qualities in such systems require that their reliability and reliability control be carefully analysed. The calculations of reliability are especially important
when designing a network on the hypercoverged platform.
II. Main Results
The proposed approach was applied to determine the degree of readiness of a conditionally fully connected
network of the HCS which has a four-tiered structure. The modules between which there was no virtual channel
connection have zero bandwidth. The number of modules on tiers is r1 = 4; r2 = 2; r3 = 3; r4 = 2.
The general number of modules is = = 32. The module reliabilities were given as for the modules
with i numbers.
The probabilities of the operable condition of communication lines among the modules were given . The results
of modelling are shown in Fig. 1, 2 for the following variants:

V1) V2) V3)

The diagram shows: m is the minimum allowed number of operable branches; K is the coefficient of system
readiness; Pm is the system reliability for a given m.
The results of modelling show that when the values of probabilities Ri and Rij are low, the numerical values of the
structural reliability of the system decrease while m rises, however, when m values are high, the distribution
becomes unimodal. The coefficient of system readiness increases when minimal permissible number of
operable branches decreases, and when Ri =0 , it can reach the values that are very close to 1, the redundancy
being comparatively low.
III. Conclusion
The features of a network operation, which is based on a hyperconverged architecture, are considered. A hierarchical graph is built, isomorphic to the network structure, in which the network hypervisor is the center. The graph vertices are
stratified depending on the length of the path to the center. Sets of graph branches are constructed for each level of stratification. Utilization rates for the nodes and branches of the graph are calculated. On their basis, the level of network
operation quality is determined, depending on the avail-ability of workable branches and the reliability of the nodes and communication channels. Logical functions are constructed that describe the performance of the branches. To obtain a
scalar indicator of the structural reliability of a network, the distribution of a discrete random variable of the number of operable branches is considered. An iterative algorithm for obtaining its numerical characteristics is proposed. The
algorithm is based on finding the generating polynomial of the distribution. The mathematical expectation of a given random variable is chosen as an indicator of the structural reliability of the network. The analysis of the results of the
structural reliability calculation for a network based on a hyperconverged architecture, depending on the functional redundancy, the number of levels of stratification, the degree of system complexity is performed.
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Fig. 1: Distribution of the number of operable branches Fig. 2: Readiness coefficients

1; 0; 0.9; 0.1;i i ij ijP R P R 1; 0; 0.8; 0.2;i i ij ijP R P R 0.9; 0.1; 0.9; 0.1;i i ij ijP R P R

V1) 

.
V2) .
V3) 
.



Iryna Pugacheva and Oxana Nass

The International Workshop on Reliability Engineering and Computational Intelligence October 27 - 29, 2020, Online

Abstract — Currently, mobile devices are widely used in many areas of human life. Thus, mobile applications have found application in such industries as robotics, logistics, navigation, cartography, etc. Therefore, training
students in this area is of great importance. In this regard, the relevance of the topic is determined by the need for a theoretical and methodological substantiation of the peculiarities of studying the basics of programming
mobile devices, as well as developing a set of practical works on programming technology in the Android Studio environment.
The aim of the study is to develop a theory and methodology, as well as a set of works for practical training of students in the field of developing programs for mobile devices using the Android Studio environment.

It is supposed to use the following research methods: theoretical analysis of scientific and technical literature on the research topic, as well as national and international standards in the field of programming mobile
applications; programming in the Android Studio environment; processing, analysis, generalization and approbation of research results.
The research process uses an integrated software development environment and Android Studio 4.0.
Practical work is aimed at mastering by students the skills of using programming technologies, which are significant for increasing the efficiency of mastering the basics of programming mobile applications and their further
free use.
I. INTRODUCTION
The purpose of implementing a set of practical works in the course of training is to increase the effectiveness of training, interest in the subject, motivation to work in the classroom, as well as updating previously acquired
knowledge from various subject areas and the ability to apply them to real-life situations. The use of the acquired skills contributes to independent thinking of students, develops the ability to find and solve problems,
attracting knowledge from different areas. Also, by programming the constructed various models, students will learn to predict the results and possible consequences of different solutions. The developed practical works for
training in programming technology will be based on the use of the Android Studio environment.(Fig. 1)..
Main tasks
• development of creative abilities and logical thinking of students;
• development of skills to build a hypothesis and compare it with the result obtained;
• developing the ability to creatively approach the problem;
• developing the ability to apply knowledge from various fields of knowledge;
• development of the ability to Express thoughts in a clear logical sequence, to defend their point of view.
To develop the content of practical works, we used the materials of the discipline " mobile application Development "for 2nd-year students of the specialty
"Information systems". In the sample program for this discipline, 20 hours are allocated for practical work – this is 22% of the total time (90 hours) allocated
to the discipline. .(Fig. 2).
II. PRACTICAL WORKS
Practical work is aimed at developing students ' skills in using programming technologies, which are important not only for
the formation of programming literacy, but also for improving the efficiency of mastering the basics of programming mobile
applications and their further free use. Practical work should be built in accordance with the following principles:
• theoretical material, as a rule, is not allocated as a separate block, but is organically combined with practical activities;
• students ' activities within the framework of these works are practice-oriented;
• in the course of educational activities, feedback is implemented between the teacher and students;
• the teacher poses a problem to students, motivates them to solve these problems and further corrects their activities;
• each practical work is in most cases a logical continuation of the previous one;
• material, both theoretical and practical, is served from simple to complex;
• at the beginning of training, an idea of the final goal is formed – the creation of a project;
• students understand that they will have to consistently, step by step, move towards its implementation.
Types of control are supposed to be the following: intermediate control, which is achieved through tasks that students solve independently, after which they demonstrate their solutions to the teacher; verification work;
project activities
III. CONCLUSION
Practical works are used for independent work of students on educational tasks in order to develop and consolidate practical skills in programming mobile applications. In the classroom, students will be able to gain
organizational skills in their work, which in turn will form the Foundation for future research activities.
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Abstract — In this poster, we present several resource-efficient algorithmic solutions regarding the fully parallel hardware implementation of the basic filtering operation performed in the convolutional layers of convolution
neural networks. In fact, these basic operations calculate two inner products of neigh-boring vectors formed by a sliding time window from the current data stream with an impulse response of the M-tap finite impulse
response filter. We used extension of Winograd’s minimal filtering method and applied it to develop fully parallel hardware-oriented algorithms for implementing the basic filtering operation for M= 3, 5, 7, 9, and 11. A fully
parallel hardware implementation of the proposed algorithms in each case gives approximately 30% savings in the number of embedded multipliers compared to a fully parallel hardware implementation of the naive
calculation methods.

I. INTRODUCTION
Today, artificial intelligence, deep learning and neural networks are powerful and incredibly effective machine learning methods used to solve many scientific and practical problems. Applications of deep neural networks

for machine learning are diverse and rapidly developing, covering various areas of basic sciences, technologies and the real world [1, 2]. Among the various types of deep neural networks, convolutional neural networks
(CNNs) are most widely used [3]. Although there are many optimizing methods to speed up CNN-based digital signal and image processing algorithms, it is still difficult to implement these algorithms in real-time low-power
systems. The main and most time-consuming operations in CNN are two-dimensional convolution operations. To speed up convolution computation, various algorithmic methods have been proposed [4-13]. The most
common approach for efficient convolution implementation is the Fast Fourier Transform (FFT) algorithm [4-5]. The FFT-based convolution method is traditionally used for large length finite impulse response (FIR) filters, but
modern CNNs use predominantly small length FIR filters. In this situation one of the most effective algorithms used in the computation of a small-length two-dimensional convolution is the Winograd's minimal filtering
algorithm, which is most intensively used in recent time [6-13]. The algorithm computes linear convolution over small tiles with minimal complexity, which makes it more effective with small filters and small batch sizes. In
fact, this algorithm calculates two inner products of neighboring vectors formed by a sliding time window from the current data stream with an impulse response of the 3-tap FIR filter.

CNN contains several kinds of layers. However, the name of the convolution-al neural network itself suggests that the convolutional layers are dominant in this type of network. In CNN, convolutional layers are the most
computationally intensive, since in a typical implementation they occupied more than 90% of the CNN execution time [14]. In turn, convolution itself requires performing a large number of arithmetic operations. In many
cases, convolution is performed on terabytes or petabytes of data, so even insignificant improvement can significantly reduce the computation time. That is why developers of such type networks seek and design efficient
ways of implementing convolution using the smallest possible number of arithmetic operations. Especially, algorithm developers try to minimize the number of multiplications since this operation is more complex than
addition. Despite the fact that the execution time of addition and multiplication in modern computers is supposedly comparable, nevertheless, multiplication requires more manipulations with operands, therefore its
implementation requires more time and effort than expected. As a result of the multiplication of two n-bit operands, a 2n-bit product is obtained. This is why in all fixed-point digital signal processing (DSP) units the product
register and the accumulator are double the widths of all other registers. However, in such a case, two-time access to memory during both writing and reading is required. This increases the actual multiplication time. For
example, 32-bit integer multiplication on GPU takes 16 clock cycles. Floating-point multiplication operations require even rather more complicated housekeeping. Therefore, the statement that in modern processors the
multiplication operation takes the same time as the addition is somewhat exaggerated.

Another way to solve this problem is to take advantage of the massive parallelism offered by graphic processing units (GPUs), application-specific integrated circuit (ASIC) and field programmable gate array (FPGA)
devices to implement a large amount of internal parallelism demonstrated by CNN-based algorithms [14-30]. GPUs are the most popular and widely used accelerators for improving training and classification processes at
CNN [15-17]. This is due to their high performance when performing matrix operations [18]. However, GPU accelerators consume a large amount of energy and therefore their use in CNN-based applications implemented in
on-board battery-powered mobile devices is becoming a problem. ASIC and FPGA are the preferred acceleration platforms on-board CNN due to their promising performance and high energy efficiency. They can also
achieve high performance, but with significantly lower power consumption [19-30]. In addition, most modern high-performance FPGA targets contain a number of integrated hardware multipliers. Thus, instead of mapping a
multiplier into several logic gates, dedicated multipliers provided on the FPGA fabric can be used. So, all multiplications involved in the implementation of the fully parallel algorithm can be efficiently implemented using these
embedded multipliers. However, their number may simply be insufficient to met the requirements of a fully parallel implementation of the algorithm. If multiplications are implemented using hardwired multipliers within the
target FPGA, this dramatically limits the complexity of the CNN that can be implemented. For example, the second layer of the LeNet5 network requires 2400 multipliers [31]. This number largely exceeds the number of
multipliers provided by many FPGAs and, especially by embedded devices. The designer uses hardwired multipliers to implement multiplication operations until the implemented computing unit occupies all the embedded
hardwired multi-pliers. If the FPGA target runs out of embedded multipliers, the designer uses generic logic gates instead, and the multiplication implementation becomes expensive in terms of FPGA resource usage. In
some cases, therefore, available logic has to be exploited to implement multipliers, seriously restricting the maximum number of real multiplications that can be implemented in parallel on a target device. This will lead to
significant difficulties during the implementation of the computation unit. Thus, the problem of minimizing the multiplications in the development of the parallel hardware-oriented algorithms for convolutional neural networks
regardless of which platforms they will be implemented remains relevant. Next, we consider a number of algorithmic solutions that contribute to the solution of this problem.
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II. PRELIMINARY REMARKS
The main operation of convolutional neural networks is an inner product of a vector, formed by a sliding time window from the current data stream with an impulse response of the M-tap finite impulse response (FIR) filter.
In the most general case, the procedure for calculating convolution elements can be represented as follows:

where N is a length of current data stream, {xi+j} are the elements of the current data stream, {wi} are the coefficients of the impulse response of the FIR filter, which are constants. 
For example, a direct application of two consecutive steps of a 3-tap FIR filter with coefficients {w0 ,w1 ,w2} to a set of four elements {x0 x1 x2 x3} requires 4 additions and 6 multiplications

S. Winograd came up with a tricky way to reduce the number of multiplications during calculating these expressions: 

This trick was called the minimal filtering algorithm [7]. The values (w0 +w1 +w2)/2 and (w0 1 +w2)/2 can be calculated in advance, then this method only requires 4 multiplications instead of 6 compared to the direct 
method. Since multiplication is a much more complicated operation than addition, the Winograd's minimal filtering algorithm is more efficient than the direct method of computation.
However, convolutional neural networks use FIR filters with a longer impulse response, for which minimal filtering algorithms have not yet been developed. Considering the above, the goal of this research is to develop 
and describe minimal filtering algorithms for M = 3, 5, 7, 9, 11.

III. MINIMAL FILTERING ALGORITHMS
We define the basic operation of CNN-filtering as an application of two consecutive steps of an M-tap FIR filter with coefficients {w0 ,w1 ,…,wM-1} to a set of elements {x0 ,x1 ,…,xM} . Fig. 1 clarifies the essence of what 

was said.
This operation can be compactly represented in the form of a vector-matrix product:

where

The direct method for implementing (3) requires 2M multiplications and 2(M-1) additions. The developed algorithms are distinguished by a reduced number of multiplications, which makes them suitable for fully parallel 
hardware implementation.

Fig. 2-6 show data flow diagrams of the proposed algorithms for the implementation of minimal filtering basic operation for M-tap FIR filters. In this paper, data flow diagrams are oriented from left to right and straight
lines in the figures denote the data transfer operations. The circles in these figures show the operation of multiplication by a number inscribed inside a circle. The points where the lines converge indicate the summation,
the dashed lines indicate data transfer operations with a simultaneous change of sign. We use the usual lines without arrows on purpose, so as not to clutter the picture. In order to simplify, we also removed the
superscripts of the variables in all the figures, since it is obvious from the figures what vector sizes we are dealing with in each case.
Since the lengths of the input sequences are relatively small, and the data flow diagrams representing the organization of the computation process are fairly simple, it is easy to estimate the implementation complexity of
the proposed solutions. Table 1 shows estimates of the number of arithmetic blocks for the fully parallel implementation of the short lengths CNN-minimal filtering algorithms. As you can see, the implementation of the
proposed algorithms requires fewer multipliers than the implementation based on naive methods of performing the filtering operations. Reducing the number of multipliers is especially important in the design of
specialized VLSI fully parallel processors because minimizing the number of necessary multipliers also reduces the power dissipation and lowers the cost implementation of the entire system being implemented. This is
because the hardware multiplier is a more complex unit than the adder and occupies much more of the chip area than the adder. It is proved that the implementation complexity of a hardwired multiplier grows
quadratically with operand size, while the hardware complexity of a binary adder increases linearly with operand size. Therefore, a reduction in the number of multipliers, even at the cost of a small increase in the number
of adders, has a significant role in the hardware implementation of the algorithm.

Table 1. Implementation complexities of naive and proposed solutions
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Size
M

Numbers of arithmetic blocks

Naive method Proposed algorithm
multipliers M-input adders multipliers 2-input adders 3-input adders 4-input adders 5-input adders

3 6 2 4 4 2 – 2

5 10 2 7 6 – – –

7 14 2 10 8 6 – –

9 18 2 12 12 8 – –

11 22 2 15 16 6 2 –
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IV. CONCLUSION
In this presentation, we analyzed possibilities to reduce the multiplicative complexity of calculating basic filtering operations for small length impulse responses of the M-tap FIR filters, that used in convolution neural

networks. We also synthesized new algorithms for implementing these operations for M = 3, 5, 7, 9, 11. Using these algorithms reduces the computational complexity of basic filtering operation, thus reducing its hardware
implementation complexity. In addition, as can be seen from Figures, the proposed algorithms have a pronounced parallel modular structure. This simplifies the mapping of the algorithms into an ASIC structure and
unifies its implementation in FPGAs. Thus, the acceleration of computations during the implementation of these algorithms can also be achieved due to the parallelization of the computation processes.
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Abstract — We all know that the Fourth Industrial Revolution is directly related to digital technology. In this regard, President Nursultan Nazarbayev in his address outlined 10 tasks that need to be implemented. In particular,
he noted that digital technologies will allow us to take into account the needs of citizens as much as possible, and the introduction of smart city technologies. And the basis of all these technologies is programming
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Abstract — Today, adaptive learning is one of the most promising areas for the development of distance learning. Adaptive learning systems are systems that take into account the individual characteristics of the learner, on
the basis of which algorithms build personalized learning paths. One of the main problems for implementing such systems is getting information about the learners. In existing adaptive learning systems, data is collected
through multiple choice questions, where the probability of guessing the answer depends on the number of suggested answers. The purpose of this work is to develop a system that can be used to minimize or even
eliminate guessing answers and get real information about the learner's knowledge
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Abstract — When uranium is mined by in-situ leaching, the filtration properties of the host rocks are a key
parameter that determines not only profitability, but also the very possibility of mining. The methodology which is
currently accepted in Kazakhstan is based on one parameter (apparent resistance) and often does not provide
the required accuracy, especially for acidified blocks, where the resistance is underestimated due to the action
of acid. The authors proposed a model based on machine learning, which assumes the construction of a
regression based on all available geophysical data. The proposed model showed, on a small dataset, results
that are in better agreement with the actual data obtained during the exploration stage compared to the existing
methodology. In addition, a set of regressors for different sets of input data will make it possible to correctly
evaluate the filtration properties of the host rocks in cases of rejection of certain types of logging or their
distortion due to the action of acid. The scheme of uranium extraction by in-situ leaching is shown on figure.

To increase the reliability of determining the filtration coefficients, it is necessary to take into account as much
data as possible, therefore, to create a regression model, we used the data of the apparent resistivity (AR) and
spontaneous polarization (SP) curves (in the form of a set of values), as well as a code indicating the type of
rock. Results of proposed method for different input data set compared to accepted method is shown in table:

Input Data Regressor Correlation 
train 

 Correlation 
test  MSE train  MSE test

AR MLP Regressor - one hidden layer with 201 neurons, 600 max iterations 0,494 0,613 32,389 35,872

code MLP Regressor - one hidden layer with 201 neurons, 850 max iterations 0,502 0,488 30,968 38,384

MLP Regressor - one hidden layer with 201 neurons, 600 max iterations 0,596 0,535 25,785 30,472

code MLP Regressor - one hidden layer with 251 neurons, 100 max iterations 0,698 0,570 21,244 30,363

AR Calculation according to the accepted method 0,261 48,32

It can be seen that both methods do not fully agree with the actual 
data (filtration coefficients (pumping out)), however, the correlation 
value calculated using the regression model (filtration coefficients 
(regression)) is significantly higher, and the standard deviation is 
lower compared to the filtration coefficients calculated according to 
the current method (filtration coefficients (instructions)).

Expanding the dataset with logging data from more wells will 
improve the accuracy of the model
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I. INTRODUCTION II. THE STRUCTURE OF OLAP SYSTEM

III. CONCLUSION

ABSTRACT
This paper describes a solution to the problem of analyzing large amounts of data using OLAP technology. The purpose of data warehouses is to provide users with

information for statistical analysis and management decision — making. Data warehouses provide high-speed data acquisition, the ability to obtain and compare so-called data
slices, as well as consistency, completeness and reliability of data. OLAP (On-Line Analytical Processing) is a key Component of building and applying data warehouses. This
technology is based on the construction of multidimensional data sets — OLAP cubes, whose axes contain parameters, and cells-aggregate data that depends on them.
Applications with OLAP functionality provide the user with analysis results in an acceptable time, performs logical and statistical analysis, supports multi-user access to data,
performs a multidimensional conceptual representation of data, and has the ability to access any necessary information.

Using the OLAP system allows you to automate the strategic level of
organization management. OLAP (Online Analytical Processing – real-time analytical
data processing) is a powerful technology for data processing and research. Systems
built on the basis of OLAP technology provide almost unlimited opportunities for
compiling reports, performing complex analytical calculations, building forecasts and
scenarios, and developing a variety of plan options.

OLAP systems have found their application in many issues of strategic
management of the organization: business performance management, strategic
planning, budgeting, development forecasting, financial reporting, performance
analysis, simulation of the external and internal environment of the organization, data
storage and reporting.
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OLAP technology is a relevant and popular research topic, and its practical results are widely used.
Despite a fairly long history of research, there are still no uniform terminology standards, data transmission standards, query language, and cube formation. Growing

volumes of corporate data increase the importance of analysis tools, most of which are based on OLAP principles, and therefore the problems of choosing the optimal storage
and processing schemes for OLAP cubes are relevant. Integration of various sources of information for analysis gives rise to new applications of analytical technologies, for
example, for the analysis of geo-positioning data (GPS) in relation to financial information, spatioOLAP technologies are used. Budgeting tasks that require combining the input
speed of transactional systems and the analytical

Capabilities of OLAP are a special class of systems whose algorithmic base is just being created.
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Abstract — This article deals with the exploration of the system, which acts on demand in case of emergency matter. To verify functionality the system must be regularly
inspected with a given period and tested to find latent failures. A failure–based preventive maintenance is considered, in context with the imperfect corrective maintenance
model. This means that preventive maintenance brings full renew which is realized after a prescribed number of failures. If a failure occurs, it is detected during the first
follow–up inspection and the restoration process starts. The imperfect corrective maintenance model is intended where each restoration deteriorates the system lifetime
whose probability distribution is gradually changed via step by step rising failure rate. Reliability mathematics for unavailability analysis is briefly outlined in this paper. The
new renewal process model, including the failure–based preventive maintenance, has been designated here as a real ageing process. The imperfect corrective maintenance
as well as increasing period between inspections result in undesired rise of unavailability which can be corrected by the properly selected failure based preventive
maintenance. This optimization process is demonstrated on a selected system adopted from references
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Abstract — The aim of this research work concerns the development of an integrated approach based on logical differential calculus and Hasse diagram. Logical differential
calculus is a powerful mathematical tool that allow to determine the minimal path/cut sets of systems represented by Boolean structure functions. Minimal path/cut sets are
important in reliability analysis because they describe the minimal component configurations in which the system operates or fails. Hasse diagram is a mathematical diagram
allowing the representation of the partially order between the system states. It has the advantage of unifying in the same kind of model (graph describing the state diagram)
the modeling of systems represented both by Boolean structure functions or stochastic processes. Such state diagram can be generated automatically from minimal path-
sets obtained previously by logical differential calculus. Afterwards, the analytical expression of system reliability is computed from this state diagram
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Abstract — Gamification is used in a wide variety of fields, including marketing, healthcare, human resources management, training, and others. Gamification is an 
interdisciplinary concept that encompasses a range of theoretical and empirical knowledge. Gamification tools that are used to manage the system, which can include 
common elements that are used in many games, such as points, ratings, time limits, badges, rewards, and others. One of the main goals of gamification is the ability to 
attract attention, motivate participants, and get them to perform the desired activity. 
The introduction of game elements in the learning process allows students to motivate themselves to master the material. 
In this study, gamification is considered as a technology for managing a programming training system. This technology is used to encourage motivation, friendly competition, 
and collaboration in learning a programming language. 
This paper reviews research on the use of gamification technology. Study of the stability of subjects' involvement as a result of information management of the game 
situation. A system management model is developed using gamification elements. 
The result of the research is methodological recommendations for building a gamification system in programming and an effective management mechanism
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Abstract — The purpose of this study is the possibility of applying the theory of clubs in state youth policy and building a mathematical model that will allow studying it as an
integral system. Young people are the most active and progressive part of society. In sufficient knowledge of this research topic allows us to declare the scientific novelty of
the research, which consists in the following: 1) High mathematical culture in our country in the field of state youth policy is not represented. 2) Development of new methods
for efficient allocation of resources and justification of decision-making in state youth policy based on the theory of clubs. Practical significance lies in the possibility of an
objective justification of the decision made using an algorithm and a decision support system in state youth policy based on the theory of clubs. The proposed mathematical
models can be used to determine the parameters of the state of the state youth policy, to determine the main parameters (factors) of the self-organization process
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Abstract — Currently, due to the rapid spread of mobile devices, mobile applications that perform a wide variety of work are very relevant. Mobile apps are mainly designed 
to interact with a corporate database. The easiest way to organize such interaction is to use a web service and the Internet for message transport. When developing mobile 
applications, as practice shows, preliminary modeling is very important, which allows you to evaluate both architectural solutions and features of the mobile application 
functioning in real conditions. 
The purpose of this work is to improve the efficiency of developing web services and systems focused on the use of web services, based on the study of existing methods 
and software tools for development and modeling used in the composition of web services and creating mobile applications. 
There are two types of developing web services "top - down"-service development, starting with its interface, and "bottom-up", starting with program development, or based 
on existing software components. When developing a web service using a top-down types, first of all, you need to develop a WSDL description, then implement the service 
in some programming language. At the same time, it is important that the implementation exactly corresponds to the declared interface. Modern development tools, such as 
NetBeans and Eclipse, allow the WSDL description of web services to create a so-called "skeleton" (skeleton) - the basis for future implementation, on which the 
programmer must build "muscles" by adding the necessary functionality to class methods. In the "bottom-up" types, first of all, a software component is implemented that 
carries the functionality of the web service. Then, using a ready-made implementation and modern development tools, automatically generate a WSDL description of the web 
service.
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Abstract — Progress in robotics is a breakthrough innovation with significant promise and the ability to radically change the economic and social aspects of society. 
Research on the development of robotics is still scarce.
The article contains statistical data on the use of robots for various purposes, presents the leading companies in the field of robotics production. This information may help 
the reader understand the applications of robots and the prospects for robotics.
The general information on the principles of constructing manipulation robots and robotic systems is presented; the areas of their application in various types of machine-
building production and other sectors of the national economy are indicated. The prospects for the development of robotics are highlighted, as well as its role in the creation 
of flexible, comprehensively automated production facilities with labor-saving technology. For engineers and technicians in all sectors of the national economy, dealing with 
automation and mechanization of production processes.
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Abstract — The regulatory framework is characterized by the depth and breadth of documents which regulate the processes in the system. The depth of the regulatory 
framework is measured by the variability of the documentation for the maintenance of distinguishable processes, the breadth - by the provision of all processes with 
regulatory and regulatory documents. Thus, the regulatory framework should be strategically focused on the formation and development of the management system and 
ensuring the successful course of processes in the system.
Based on this, we will consider the regulatory framework as a set of documents united by the sign of ensuring the processes in the system and giving the system the 
property of controllability. The level of complexity of the regulatory framework determines the number of documents in it, their hierarchical structure, interconnectedness and 
subordination.
The regulatory framework can be formed in full and enlarged versions - to group documents by types of processes, purpose, strategic management, direction on a specific 
group of subsystems. The formation of an enlarged version of the regulatory framework means its structuring, which increases the coefficient of controllability and 
systematization in order to detect errors.
The main indicators of the quality of the regulatory framework are its structure, completeness, depth, determinism and renewability. These indicators are considered in a 
comprehensive manner and represent an integral system of indicators used in the processes of making management decisions to control the quality of the regulatory 
framework.
By the structure of the regulatory framework we mean the proportion of certain sets of documents to their total number. Thus, documents grouped according to certain 
criteria represent a more structured regulatory framework in the case of their small share in the total number. For example, a group of documents with a fraction of 0.5 is a 
poorly structured regulatory framework due to their location in it according to the principle of relational algebra - the absence of hierarchy and grouping. As a result, a poorly 
structured regulatory framework is also a system with low levels of manageability.
The breadth of the regulatory framework will be expressed by the ratio of the number of document groups at the time of its determination in the total number of process 
groups. That is, the latitude sets the provision of regulatory documents for all processes of the system. A latitude value less than 1 means that there are no document groups 
for some of the processes defined by the process group.
The completeness of the regulatory framework is set by the compliance of the actual availability of documents with the developed list of regulatory documents. In order to 
determine the completeness, the ratio of the actual number of documents to the number of documents provided to ensure all processes of the system is revealed.
The depth of the regulatory framework is considered as the number of varieties of documents by areas of activity in the system and processes in it. The ratio of the actual 
number of documents for a group of processes and the regulated number of documents for each group sets a numerical characteristic of the depth of the regulatory 
framework.
The parameter «determinism of the regulatory framework» can be characterized as the ability of the regulatory framework to support and regulate all processes of the 
system at any given time. Violations of the determinism property of the regulatory framework lead to the inability of the system to regulate the processes and, as a 
consequence, to the violation of the controllability of the system. The coefficient of determinism can be defined as the ratio of the total number of missing or not meeting the 
integrity requirement at the time of monitoring documents to the regulated number of documents.
The renewability of the regulatory framework is characterized by the share of new documents in the average number of documents in the regulatory framework. This 
indicator determines the share of newly introduced documents and is a parameter characterizing the stability of the entire system as a whole, since the introduction of new 
documents demonstrates the emergence of new processes in the system
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Abstract — Today, conversion of plastic bottles is one of the most profitable segments of the conversion market. I, you and many of us know that plastic is a global 
environmental problem in modern civilization, especially in private University like SDU. No way is the production of plastic bottles not so expensive, plastic is a cheap raw 
material, so far no one is going to stop this production.
The aim of my project is to create a prototype plastic bottle collecting system on the Arduino platform. It works on 2 levels. When objects detected with specific sensors, three 
sensors implemented, if all sensor’s outputs are equal to zero, that shows the bottles are passed correctly. Arduino’s sensor counts only the passes bottles, according to how 
much were putted, the machine will give one refreshing candy with a fruit flavor for each bottle. At the end of the working day it will be something like this: a report for 1 
working day will be displayed on the screen of the device. A report in the form of how many bottles this highly intelligent device has collected, it will also publish on social 
networks (instagram).
The goal of the thesis is not just the collecting bottles; I have worked on improving it as smart and clever system. Because, such kind of terminals can be located on crowded 
places, also in some European countries like Germany, Spain and Asian Japan, people can use this system for ticket payment in public transports or can buy food for 
homeless animals. It shows that they have qualified organizing service system. The important part of my job is starting from private university’s place to collect some dates to 
analyze them
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Abstract — Currently, in the context of the modern education reform, the interest of specialists in the problems of education as a social institution, as a public and personal 
benefit of a special type, in understanding the activities of various subjects of the educational sphere, in interdisciplinary discussion of the prospects for modernizing the 
national educational system has grown significantly.
The prospect of forming a multi-level integrated continuing education as a whole, a single educational space is currently an urgent task for educational institutions of any 
type. For the effective management of the educational complexes required the integration of different educational institutions and departments. The effectiveness of the 
formation and functioning of such integration systems is achieved by linking the content of education and coordinating activities, which will improve the quality of General 
cultural, humanitarian, fundamental and socio-economic training, and expand the freedom of choice for applicants in determining the individual sequence in education.
A special place in the formation of multi-level integrated continuing education as a whole, a single educational space is occupied by the use of distance learning technology, 
as the most accessible and least expensive for universities.
It is important to consider the interaction of the educational environment and the student in the educational space, to consider their connections and contradictions that give 
rise to issues of quality assurance and organization of the educational process
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Abstract — The influence of a near-space phenomena complex on the geophysical processes, as well as the state and seasonal changes in the Earth's atmosphere, and, as 
a result, on the climate, and through this on the state of the biosphere, attracts the attention of astronomers and specialists in close scientific fields. This issue harmonically 
combines fundamental and purely practical significance. Those studies, that are related to the problem of climate and geophysical changes and that have been repeatedly 
noted in the history of the Earth and can be repeated in the near future, are especially important. One of the markers that allows us to objectively judge the general state of 
the atmosphere and climate and the direction of development (trends) of their characteristic processes is the upper layers of the Earth's atmosphere, in particular, the 
mesosphere. At the level of the mesosphere, there are processes that are the subject of astrophysics: the genesis and evolution of mesospheric noctilucent clouds (MNC) 
and a complex of meteor phenomena. Their study has points of contact not only from the point of view of their high-altitude localization or historical tradition, but also 
because of the real physical connection of these phenomena. The peculiarity of this research area is given by the fact that its objects are located at the intersection of 
interests of near–space astrophysics, meteorology and climatology, geophysics, physics of solar-terrestrial relations, as well as applied problems of cosmonautics.
One of the main problems of upper atmosphere physics is the lack of a physical concept that would link the largest movements in the troposphere (polar vortices) with their 
seasonal changes, the phenomena of the upper atmosphere, in the development of which there are constant patterns and climate trends. As a result, the development of 
specialized information systems will allow you to get close to solving this problem.
Most of the scientists, studying various atmospheric processes, use standard applications, which is not always convenient. It happens, they provide unreliable data because 
the embedded algorithms are focused to perform only common functions of a standard image.
Efficient algorithms are necessary to process, or possibly re-process large amounts of data. Methods based on reflection spectra of the upper atmosphere for single-pixel 
images without the use of external data or spatial context have the greatest potential for parallel data processing and high optimized bandwidth. Such algorithms can be 
considered as a basis for possible trade-offs in processing performance discussing the application of more sophisticated methods that are applicable to our research
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Abstract — The modern dynamic modernization of an education system of the Republic of Kazakhstan mainstreams the gap issue between the best and the lagging schools. This gap does not allow providing the equal 
access to quality education for each child. The main idea of the Project is to develop and implement IT information system that is directed on increasing learning quality in the lagging schools by means of stimulation, 
monitoring, resource and the environment management of teachers’ professional development.
The IT information system development and implementation that is allow reducing the gap between the best and lagging schools through the effective management of teachers’ professional development. It includes the 
following:
- objective estimate of school and teachers’ professional development efficiency by means implementing of Value-Added Models in Education;
- determination of teachers’ competences that are necessary for increasing the students’ progress in the conditions of a real social and economic context of the school work and with the help of applied Software and web 
development;
- creation and implementation of the personalized pedagogical staff development strategy. It is based on the principles of Digital Ed.
Objectives:
1) to reveal the factors defining low students’ educational achievements by means of the data mathematical analysis for studying of teaching quality features in the regional schools and definition of extent of impact on 
students’ educational achievements of objective and subjective factors;
2) to adapt and apply Value-Added Models in Education in the aspect of the Kazakhstan education system features   for objective assessment of teaching quality taking into the social and economic context of a school and 
the level of teacher’s professional development;
3) to develop and implement the automated system of   teachers’ professional development prognostics taking into account the features of the certain educational organization for creation of the personalized educational 
profiles;
4) to develop and implement technology of information and scientific and methodical maintenance of teachers’ professional growth of the lagging schools for expansion of scalability opportunities of   the project outcomes. 
Objectives of the Project will be realized taking into account modern achievements in the field of science and technologies.
The Objective 1 will be realized by means of the mathematical analysis of an extensive range of the quantitative and qualitative data that will be collected at the first stage of Project implementation. The processing data 
issue will be solved with the help of Statistical Package for the Social Science (a statistical package for social sciences). SPSS is a widespread mean of the computer data analysis which gives the chance to organize data 
input, to change its structure, to apply modern processing methods, to receive results in a convenient and evident form.
The Objective 2 is directed to adaptation and the subsequent approbation of Value-Added Models in Education taking into account the features of the Kazakhstan education system. This task will be realized by means of 
studying of  the existing models criteria (Great Britain, Canada) and development of criteria taking into account the features of the national education system (including, prevalence of ungraded school) and also the revealed 
factors of low educational achievements (following the results of the previous task realization) and experience of REL Southwest.
The Objective 3 includes creation of the automated system “SMART development” for teachers' professional development prognostics. The received during approbation of Value-Added Models in Education  statistically 
significant regularities of teachers’ professional development influence on the educational achievements in different conditions of a social and economic context of school will be considered. 
The Objective 4 will be realized by means of Project consulting group creation from number of heads and school teachers according two main criteria: 1) high level of students’ educational achievements; 2) educational 
organization type compliance will be given support within implementation the technology of information and scientific and methodical maintenance of teachers’ professional growth.
Implementation of the Objectives will promote considerable positive changes of all education system of the Republic of Kazakhstan: (a) educational institutions of professional education are to improve the pedagogical 
education programs; (b) the system of teachers’ professional development is to update the scientific and methodical basis of teachers’ professional development within in-service training; (c) state education management 
authorities are to increase the effectiveness of quality management in education on the basis of efficiency of schools cluster analysis results; (d) the organizations of secondary education are to improve the quality of the 
school management system, management of pedagogical staff professional development; (e) teachers are to the relevant professional development focused on increase the level of students' educational achievements.
The scientific novelty is a search of support contents forms and mechanisms for certain teachers of the “weak” schools including directed for overcoming a barrier in the form of low students’ SES. 
The implementation outcomes will 
- enrich the theory and practice of teachers professional development support;
- make a contribution in the informational support of education and communication technologies’ theory and practice;
- encourage researches directed on tracking teachers’ professional development effectiveness, change the competences and improve the students’ educational achievements.
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Abstract — Information entropy is directly related to the unexpected occurrence of an event. The more predictable an event is, the less informative it is. This means that its 
entropy will be lower. The entropy of connected processes converges when their connection is strengthened. EEG entropy is used to search for the stages of anaesthesia, 
sleep, Alzheimer's and Parkinson's diseases, the effectiveness of treatment for epilepsy, etc. 
In our work to detect patterns of multilingual texts, we suggested that it is possible to construct a similar graph, in which the entropy lines of the original text and translated 
borrowing will be close to each other in comparison with the entropy lines similar to the original text (but not plagiarism).
To determine the dependence of the entropy of the text, 50 songs of The Beatles were considered. To investigate the relationship and differences between plagiarism and 
similar texts, we assumed that a line – by – line literal translation in Russian is the original text, a text in English is plagiarism from the original text, and free translations are 
texts similar to the original. After calculating the amount of entropy from the probability table using the Shannon formula, ignoring spaces and case, we built a graph of 
entropies. Experimentally, we realized that this graph is not very informative, since the lines run side by side and it is impossible to identify a certain pattern in their 
intersection. The conducted experiments corrected the direction of our research towards the study of Renyi entropy with the introduction of an additional parameter for 
detecting patterns of multilingual texts
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Abstract — The accelerated development of information technology, computer technology and advances in mathematical disciplines provide new opportunities for 
physiologists to develop a method for controlling the productive processes of plants.
Currently, the development of a productivity management method for crop production in greenhouses, artificial climate installations and in hydroponics is relevant. The main 
objective of greenhouse crop production improvement is to produce plants regardless of the season. The most promising in terms of rationally used territory, reducing labor
costs is the method of growing in low-volume hydroponics. Low-volume technology for growing plants in greenhouses provides for the creation of optimal water-air, nutrient, 
temperature parameters in the root zone of plants. The productivity management method should be based on mathematical models of production processes, which include 
photosynthetic activity of plants, growth and accumulation of biomass. Analytical techniques for describing growth processes cannot be applied independently, therefore, it is 
mandatory to supplement with graphical and tabular information.
In this regard, the goal is to model and evaluate the quality according to a pre-selected criterion and substantiate the methods and algorithms for determining the parameters 
of dynamic growth models from experimental data. The achievement of this goal will be carried out by theoretical and experimental research. The theoretical study is 
devoted to obtaining dependencies that make it possible to establish the optimal design and technological parameters of devices included in the supply and distribution 
system of nutrient solutions in low-volume hydroponic greenhouses. Experimental studies are planned to be carried out on specially made model installations using standard 
and private techniques using the method of planning an experiment.
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Abstract — The study analyzes mathematical and statistical methods for analyzing mass historical sources. The article reveals the essence of mathematization of knowledge 
in modern science (in this aspect, the applied component is the use of specific mathematical methods for measuring historical information). The fact that history, along with 
the exact and natural Sciences, belongs to mathematics, indicates a high level of its development and the urgent need for quantitative clarification.
Different methodological systems of historiography do not allow us to develop a consistent opinion even on the basic concepts of "Historiographic fact and historiographic 
source".
The method of discussive analysis as establishing a correlation between the content of a historiographic source, the results of scientific research, and the socio-cultural 
context of the development of historical events and processes.
Objective: To develop methods and models for evaluating and interpreting historical sources in their interaction and interaction. Research problem: 1) to Form the conceptual 
basis of the research. 2) Analysis of the process of improving the methods of studying historical sources. 3) To reveal the essence of the concepts of cognitive modeling in
historiography. 4) Research on the development of historical research issues. 5) Develop a set of models of the system for analyzing the effectiveness of using the space of 
cognitive modeling in historiography. Scientific novelty: application of cognitive principles in the historiography of Kazakhstan. Practical significance: the system of 
quantitative methods is aimed at increasing objectivity in its development.
Expected results: Development of the methodological apparatus of a professional coriographer in accordance with new requirements, a perfect level of information 
technology, and a system paradigm
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Abstract — The quality of the healthcare system may be manifested in three "dimensions": medical, economic, and social. In many cases, however, this evaluation is done 
separately. Attempting to achieve maximum cost efficiency can lead to insecurity in medical tasks and social dissatisfaction, up to social instability, which was particularly 
evident during the COVID-19 pandemic. At the same time, however, society cannot always afford high costs in this area. There is a need for comprehensive analysis and a 
comprehensive approach to improving the performance of healthcare organizations. Traditionally, such tasks, with their vaguely defined limitations, fall within the scope of 
multi-criteria analysis and decision support (MCDA) and are often carried out using different methods of expert judgment ranking and aggregation. However, the vast amount 
of data sets accumulated in the health sector, the mass media and social networks initiate the use of machine learning (ML) and natural language processing (NLP) 
techniques in decision support tasks. The methods of such applications have not yet been fully developed. In particular, algorithms and methods of explainable machine 
learning (EML) have been partially developed, which in practice is used from time to time. Spatial effects (place of residence, environment, a region where the health care 
organization located, etc.) are considered in the existing geographic information systems (GIS) of health care, but the regularities of such effects in the existing GIS are only 
statistically analyzed. The social impact of health care is still only qualitatively assessed. The mentioned problems and ways to overcome them using a set of methods NLP, 
EML, MCDA, and GIS


