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MatheMatical Modeling

fUZZy robUst regression analysis for fUZZy inPUt-
oUtPUt data
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In multiple regression analysis data analysis is very important. 
If data set has outliers, robust methods are used in parameter esti-
mates. When input data are fuzzy and data set has outlier, the weight 
matrix is defined by the membership function of the residuals. In 
this study, multiple regression is suggested when the dependent and 
independent variables are triangular fuzzy numbers and parameters 
estimation are crisp numbers. The weighted fuzzy least squares are 
used with the weight matrix. Outliers influence the model by very 
small degree of membership, the degrees of membership of the other 
observation values are 1 or close to 1, and the effects of those on the 
estimation of the regression model are very important. The fuzzy 
robust regression method may be able to detect outliers automati-
cally. Thus, possible negative effects of the outlier on the model may 
be minimized.

Keywords: robust regression, fuzzy regression, membership function.
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analysis of inforMation-analytical systeMs 
deVeloPMent of enVironMentally dangeroUs 
sitUation Modeling
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The paper focuses on the possibility of using a systematic 
approach to information-analytical system. Using mathematical 
modeling for optimization problems of environmentally hazardous 
situations was studied. The methodological aspects of monitoring of 
background concentrations of toxic contaminants were investigated 
for emissions of environmental facilities and technology systems. The 
principles of construction of information-analytical models on the 
analytical description of points set were proposed to create simula-
tion systems for environmental systems management tasks. The most 
widely used computer-aided tools were analyzed. Examples of prob-

lems that can be solved with the help of various software (spread-
sheet MS Excel, package SPSS for Windows, Gran 2D et al.) were 
presented. Thus it allows to carry out environmental monitoring 
and calculation of damage from natural and man-made factors in the 
environment with using low level of software operation complexity. 

Keywords: simulation system, information-analytical model, 
mathematical modeling, priority settings, environmentally dan-
gerous situations.
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deterMination of adVerse Pregnancy oUtcoMes 
Using discriMinant fUnction analysis
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The article is devoted to determination of adverse pregnancy 
outcomes, using discriminant function analysis, which improves the 
efficiency of diagnosis and prognosis of this condition by improving 
the accuracy of determining the likely outcome, which is achieved by 
obtaining informative, prognostic significant signs. The calculation of 
diagnostic coefficient values by the selected method allows revea ling 
6 significant characteristics of protein, carbohydrate, nucleic acid 
and mineral metabolism and canonical coefficients to determine the 
pregnancy outcome. The use of discriminant functions and the most 
significant characteristics allows synthesizing a new mathematical 
mo del for determining the pregnancy outcome, which allows descri-
bing the condition of the patient. The validity of the synthesized ma-
thematical model has been confirmed by independent testing factors 
on sample examination with classification accuracy for which amoun-
ted to 95,8 %. This method has several advantages: takes into account 
the variability of parameters included in the model, considering  
the totality of all the prognostic value and indicates the proportion of 
the impact of each characteristic on the formation of the severity of 
the condition. The results provide a timely opportunity to choose the 
optimal treatment and care of women with threatened miscarriage.

Keywords: discriminant function analysis, mathematical model, 
pregnancy, premature birth.
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inforMation technologies

research of Methods for constrUcting ecosysteM 
Models of edUcational software
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In this paper a clear definition is given for ecosystems of the 
software and an ecosystem model is also constructed with ecosys-
tem concept of educational software is also reviewed and studied 
here. The algebra systems using with presenting the educational 
software ecosystem are taken with the got results of algebraic ope-
rations conjunction over the autonomous component systems. The 
ecosystem models of educational software are presented: using Petri 
network, the case of the ecosystem diagrams using and SR ecosystem 
models. The UML model of the educational software ecosystem is 
investigated, that can be represented using use-case diagrams. An 
analytical view of educational software through using Petri nets is 
also presented in the article. It is considered that the ecosystem of 
educational software is presenting an association of the software 
developers, software users, and relevant educational institution. It 
needs to understand that the key role in this interaction plays a hu-
man, because in case that he/she develops, uses and learns it. It can 
be possible talk about the ecosystem of educational software as one of 
the science branches that has to be explored a long time.

Keywords: ecosystem, educational software, research, SR model, 
modeling, tuple, Petri nets, UML.
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the MechanisM of terMinological analysis 
of PerforMance indexes of the integrated 
inforMation systeM

page 25–28

It was analyzed the problem of automatically determining time 
series element in the text flow for machine documents and selecting 
statistical and linguistic criteria, allowing precise aims of research, 
which is to create problems for parsing unit and formation of context 
rules.

Software was developed as a result of the practical implementa-
tion of the formed parsing block of context rules.

Testing of the software using text content control revealed that 
a mechanism of terminological analysis of performance indexes of the 
integrated information system performs all tasks assigned to it.

The proposed mechanism of terminological analysis is reliable in 
terms of getting time series of the integrated system. The resulting 
application performances are clear of noise. Test results of the deve-
loped mechanism are more accurate than the previously obtained by 
other methods.
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Keywords: semantic network, terminological analysis, machine-
readable documents, statistical criteria, integrated information system.
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the wireless coMPUter networKs state recognition 
oVer the three-diMensional field of directions
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It is shown that the features of the visual display of the wireless 
computer networks with partially unavailable monitoring operation 
elements do not allow detecting their condition by the known intel-
ligent processing methods of static images. It was developed and 
implemented the method of detection using a three-dimensional field 
of directions. It was improved method for three-dimensional visual 
imaging of the structure of partially inaccessible for monitoring da-
maged wireless computer networks, which is based on the determi-
nation of the probability of efficiency inaccessible network elements 
available from the signals and image processing, the brightness of 
each pixel is proportional to the corresponding probabilities.

It was improved methods of recognizing the visual image of state 
of the wireless computer network structure by constructing a three-
dimensional field of directions for it, and searching the image for 
the last encoding in a database corresponding to these codes that is 
recognized as an imprint of the real state of the network.

It was performed the test of developed methods in the daily 
activities of the Intelligence Directorate of Staff of the Land Forces 
Command of the Armed Forces of Ukraine during the study of fea-
tures a set of forces and reconnaissance of operational commands 
and confirmed the possibility of the timely repair and replacement 
of damaged elements of the wireless network that guarantees the 
increase in the overall level of efficiency of the latter.

Keywords: wireless computer network, state recognition, visual 
image, three-dimensional field of directions.
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deVeloPMent of inforMation systeM for hUMan’s 
clinical and laboratory ParaMeters analysis

page 35–40

The article is devoted to the development of information sys-
tem for human’s clinical and laboratory parameters analysis and 
processing that allowed to automate processing of the results of all 
kinds of laboratory tests (hematology, biochemical, immunological, 
cytological, microbiological), internal and external laboratory qua-
lity control.

One of the main components of the information system is de-
signed relational database that allows storing information in a conve-
nient form and simplifies the work with documentation for technical 
personnel. The presence of the embedded modules of internal and 
external quality assessment of laboratory research allows enhancing 
the research quality by the systematic implementation of appropriate 
control with the construction of Yuden-Murakami, Levey-Jennings, 
Westgard charts, calculation of cumulative amounts, parallel sam-
ples, controlling the reproducibility of duplicates, the average normal 
values with the usage of Bull’s algorithm and SQC method. This 
makes it possible to take into account the effect of systematic and 
random errors, as well as biological and analytical variation on the 
results of clinical researches.

Keywords: information system, database, quality assessment, 
laboratory researches.
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deVeloPing the local Model of Monitoring 
organiZation for regional gas sUPPly

page 40–46

The problem of monitoring the regional gas supply is urgent now, 
because of the obsolescence of equipment of gas supply systems and 
increasing the volume of leaks in gas pipelines. In these circumstances, 
it is necessary to improve the reliability of gas transport in regional 
systems of gas supply due to timely information on the results of 
monitoring, which takes place by the monitoring systems. One of the 
important tasks in the creation of a monitoring system is organization.

The research allowed developing a conceptual model of the 
organization of monitoring, highlighting the main sub-steps of the 
monitoring organization of the regional gas supply. Partial ma-
thematical models of the organization of a regional gas supply were 
developed based on the received information from the functional 
model. The calculations confirm the adequacy of the proposed partial 
models and allow making decisions under multicriteriality and fuzzy 
of initial data.

Keywords: monitoring, organization, regional gas suppliers, mo-
dels, criteria.
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aPPlication of coMbinatorial-logical aPProach for 
Managing teaM of MUlti-Project organiZation

page 47–51

The features of managing the project team of multi-project or-
ganization are considered. The literature analysis showed that the 
management of projects in the multi-project organization must take 
into account limitations related to the involvement of employees in 
several projects of the portfolio, the maximum allowable engagement 
metrics for each job position, the restrictions associated with the 
interests of stakeholders. It is proposed to use the criterion of the de-
gree of involvement of human resources for the analysis of the project 
portfolio. It is proposed to use a positional diagram of overlapping 
projects by «human resources» parameter to analyze the involvement 
of human resources in the project portfolio. A method for the analysis 
of the involvement of human resources in the portfolio, based on the 
use of combinatorial-logical approach to managing teams of multi-
project organization was developed. An example of applying the 
method of analysis of the staff involvement in the portfolio projects 
was considered.

Keywords: project, project management, team, multi-project or-
ganization, combinatorial-logical approach.
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