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WEB RESOURCES MANAGEMENT IN CONDITIONS OF
UNCERTAINTY
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The main task of electronic content commerce systems (ECCS)
is to facilitate the work of moderators, authors, analysts and ad-
ministrators of information resources. The main goal of the ECCS
functioning is to improve the functionality of information resour-
ces for users of the content. The ECCS selected topical issues
range in the content set from various external sources for modera-
tors and authors according to their ranking through the commer-
cial content formation subsystem. An author creates a commercial
content according to automatically matched information analysis
from various sources of actual content. When necessary, a modera-
tor creates new rules to filter content from different sources. He
also updates other sources addresses in the subsystem of the com-
mercial content formation. An analyst analyzes activity of target
audience and the ECCS functioning. As a result, he develops new
rules of statistics and dynamic analysis of the commercial content
lifecycle through the commercial content support subsystem.
These rules can increase the target audience range; the visits num-
ber; the unique visitors number; revisits; the visits number from
search engines; the direct visits number; the regional visits num-
ber; the thematic visits number, etc. for the information resources
in the ECCS. The article aims at modeling information resources
processing in the ECCS. This allows us to build the general ap-
proach to design, construction and implementation of similar sys-
tems. Such solution will alternatively promote generalization and
standardization of information resources processing in the ECCS
methodology through the stages of commercial content formation,
management and support. This helps to reduce construction time
for a typical e-business systems building. Implementation of such
systems allows to reduce time of production of its own commercial
content, to analyze the external commercial content derived from
external sources, to analyze the dynamics of the content lifecycle,
to analyze the statistics of the ECCS function, to analyze the
statistics of user activity of information resources in the ECCS, to
increase target audience of information resources and to expand
the feature set in the ECCS. The set of functional requirements
and standardized specifications for creation of similar systems are
the result of modeling and development of information resources
processing in the ECCS. The purpose of these requirements is to
provide a generalized approach to development of such ECCS as
an online newspaper, an online magazine, an online publishing, dis-
tance learning system, an online shop for selling content (e-books,
photos, videos, audio etc). The standardization of requirements for
the ECCS construction provides creation of generalized approach
for developers of such systems. This reduces time of designing and
implementation of such systems and respectively helps to omit the
phase of project development.

Keywords: information resources, commercial content, con-
tent analysis, content monitoring, content search, electronic
content commerce systems.
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EVALUATION METHOD OF THE ACTUAL TECHNICAL
STATE OF BIOMEDICAL EQUIPMENT IN THE PROCESS OF
EXPLOITATION
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The materials of the article puts the task of improving the
quality of repair work by building an effective method for esti-
mating the actual technical condition of biomedical equipment,
the practical implementation of which can be accomplished
through the introduction of automation in the repair process.
Specifically, the efficiency of the assessment process of technical
state of biomedical equipment depends on the degree of volume
optimization of control parameters that may be obtained by mo-
delling the processes of its functioning. The basic steps of imple-
mentation of assessment method of the actual technical state of
biomedical equipment are shown. It was found that the quantity
and quality structure of parameters to assess the technical condi-
tion defines: operability control, diagnostics and forecasting of
technical condition and application efficiency of means of eva-
luation of technical condition. It is proved that the information
content, as well as the accuracy of the selected set of parameters
is a prerequisite for the transition of repairs and maintenance for
the actual technical condition.

Keywords: biomedical equipment, actual technical condition,
manufacturing technology, information technology, evaluation
parameters, automated complex.
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DEVELOPMENT OF OPTIMIZATION METHOD OF THE REPAIR
WORK TAKING INTO ACCOUNT THE RISK INDICATORS

page 11-17

The methods of data collection and processing residual re-
source determination, planning repair work by optimizing the
decision based on the criteria of acceptable risk level of reliability
and performance of the equipment are developed.

Optimization of planning the repair work is achieved as
a result of Risk Based Inspection using information technology
of risk assessment. The proposed technology allows to combine
the study of cause-and-effect relationships of processes based
on fault tree analysis (FTA) and modeling the possible con-
sequences of failure. As a result, using the methods of sorting
the coefficients of the value and the maximum allowable risk
parameters provide the sequence and chronology of the neces-
sary recovery procedures. The aim of article is to achieve repair
regime depend on condition. This can significantly reduce the
cost of repairs.

Keywords: reliability, performance, failure, resource, re-
pair, risk.
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METHOD OF PRESENTATION OF EXPERT INFORMATION
BY MEANS OF FUZZY LOGIC AND OBTAINING THE GROUP
ASSESSMENT OF EXPERT OPINIONS

page 17-21

In the article it is discussed an application of the theory of
fuzzy sets to provide expert information, which is not the real lin-
guistic nature. This is particularly relevant for intelligent auto-
mated decision support systems, because such systems operate
on the basis of expert data. The quality of these systems depends
on the chosen method of treatment. To date, there are many me-
thods that allow processing the quantitative expert information
as opposed to methods that allow processing the non-numeric
data. Since most expert data are expressed in linguistic terms,
it should be used the theory of fuzzy sets for their presentation.
Therefore, we investigated the possibility of using fuzzy logic and
classical methods of expert assessments in this article for presen-
tation and further processing of the results of the expert survey.
Adequacy of this approach is shown. Further development of the
proposed methods is in their software implementation.

Keywords: expert information, qualification of experts, group
expert evaluation, fuzzy logic.
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SOFTWARE IMPLEMENTATION OF THE BSP ALGORITHM
FOR CLUSTERIZATION OF SOCIAL NETWORKS

page 21-26
Recently, analysis of social networks has received increasing

attention in the scientific community of data mining. Traditional
clustering algorithms divide objects into clusters based on their
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similarity. Cluster analysis of social networks is different from
traditional clustering because the objects group not only depen-
ding on the value of their attributes, but depending on the rela-
tionships between these objects. BSP (business system planning)
clustering algorithm is considered in the article. A block diagram
of the considered clustering algorithm is given and its detail work
is shown on the example. The proposed algorithm, unlike tradi-
tional clustering algorithms, allows you to combine objects to
a social network in different clusters based on their relationships
and to determine the relationship between clusters dynamically,
does not require a large amount of memory.

Keywords: clustering, social network, BSP algorithm, cluster
analysis.
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RESEARCH METHODS OF STATISTICAL CHARACTERISTICS
OF CCD-MEASUREMENT OF POSITION AND BRIGHTNESS OF
THE SOLAR SYSTEM OBJECTS

page 26-37

It is proposed a set of methods to assess the statistical pro-
perties of CCD-measurement of the Solar system. As data sources
are used the Series of CCD-frames of asteroid surveys, as well as
Internet services: archive MPC, Minor Planet Checker, service
NASA HORIZONS. They are processed by CoLiTec software.

The proposed methods investigate the average deviation
and standard deviation of the estimates between the equatorial
coordinates of catalog and the measured values, the coefficients
of skewness and kurtosis of estimates of equatorial coordinates
of objects. The developed methods allow us to investigate the
accuracy of performance of the software used by astronomers
for astrometry of small bodies of the Solar system, and also to
investigate the statistical characteristics of estimates of position
and brightness of asteroids that are stored in the archive MPC
or contained in CCD-dimensions, the relevant personnel inves-
tigated; as well as quality indicators to detect the objects in the
Solar system.

As part of the research, the proposed methods are imple-
mented by the authors in a research software tool SSOAnSe,
which is the first tool with similar functions. SSOAnSe allows
the analysis, including operational, an expanded set of indicators
measuring accuracy and quality of the discovery of asteroids in
the extension set of analyzed subsamples of measurements and
frames.

Keywords: CCD-measurement, MPC, Minor Planet Checker,
NASA HORIZONS, evaluation of indicators accuracy.
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THE IMPLEMENTATION OF ALGORITHM OF RANKING
SEARCH RESULT IN INFORMATION SYSTEM OF UNIVERSITY
LIBRARY

page 37-43

This paper describes the implementation of the algorithm of
ranking search results of the user in informational and search sys-
tem of library. Today, in Ukraine almost no university libraries,
that aren’t computerized, at least partially. Libraries offer a range
of remote services for their users — e-catalog and specialized
e-services. If these services are provided by web means then ac-
cess to them in most cases is anonymous. Today, libraries have
large databases that describe millions of books, magazines and
newspapers. If the user does not clearly imagine that he searches,
then deal in such large arrays is very difficult. Therefore, in ad-
dition to specific features of information system that are used to
refine the search query, an important element is the function of
governing the presentation of search results — ranking. Imple-
mentation of ranking algorithms in the work of library informa-
tion systems allow users to minimize the time required to find
and organize information search based on qualitative criteria. In
scientific and technical library of the National University «Lviv
Polytechnic» was developed specialized information system that
allows you to create a list of books for students. The proposed
ranking algorithm was incorporated in the work of the system.
In the opinion of users it is greatly improved process for selec-
ting literature for the study of academic disciplines, if literature,
recommended by the teacher, doesn’t fit for some reasons

Keywords: academic courses, information system, library,
learning process, ranking.
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USING MODERN COMPUTER TECHNOLOGY FOR
AUTOMATIZATION OF PRODUCTION PROCESSES
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Using of modern computer technology to automate produc-
tion processes will increase productivity and significantly reduce
production time product at work.

For optimal organization of production processes using com-
puter technology needed them the right choice. It is caused by
the specific activities of enterprises of different types of economic
activity, ownership and diversity of the tasks of economic analy-
sis, the solution of which is effectively the effective management
of the enterprise in the market, which, in turn, are characterized
by rapid change of environmental factors, uncertainty and risk.
Because modern production — a complex, multi-faceted, multi-
functional system, which is in the process of improvement and
adaptation to external factors. To succeed output required to
implement a strategic plan for industrial automation.

Nowadays there are many systems to automate production
processes. In this regard, we choose a system for the enterprise:
the class system, for example, ERP-systems can be installed in
industrial enterprises and organizations in the service sector, for
medium-sized businesses do not need a powerful functionality of
these systems, so usually choose MRP II system; system manu-
facturer (western or domestic); someone who will carry out the
introduction of (developer or consultant).

Between the preferred systems of automation of production
processes identified: Sarah system (Computer Aided Process
Planning), system of CAD (Computer Aided Design — design
using computer programs), class CAE applications (numerical
simulation of heat and mass transfer processes, physical and
chemical reactions and metallurgical processes, analysis of elect-
ric fields), the system ERP (Enterprise Resource Planning —
Enterprise Resource).

There are examples of application of T-FLEX CAD 3D.

These studies provide an opportunity to improve computer
technology to automate production processes.

Keywords: modern computer technology, information tech-
nology, automation of production processes, computer systems
automation.
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VALUE BASED SCOPE MANAGEMENT OF INNOVATION
PROJECTS IN CRISIS CONDITIONS

page 49-53

During the research process of value-based scope manage-
ment of Innovation projects in crisis conditions it was created
a system of criteria, which can be used for evaluation of the pro-
jects operations in aspect of their importance for delivering Value
in the final product of the Innovation project. Thurstone method
was used for the analysis of the experts’ evaluation results. It
enabled to identify the most important project operations for the
further redesigning of the WBS.

During the crisis economic situation a manager has to keep
project successful while decreasing finances. The Value-based ap-
proach was chosen for the decision making efficiency increasing.
This approach allows to concentrate on choosing the most impor-
tant project operations, and save the Value of the final product.

A system of criteria of Innovation project success was pro-
posed as result of the research. Also it was proposed a procedure
of experts’ evaluation analyzing, which allows to range project
operations for WBS redesigning.

The results of the research are considered to be useful as
there is an opportunity to range Innovation project operations
effectively in crisis conditions.

Keywords: project management, scope management, value-
based management, innovation project, crisis management.
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DEVELOPMENT AND IMPLEMENTATION OF INFORMATION
PROJECT MANAGEMENT SYSTEM IN BUILDING COMPANIES

page 54-58

The article is devoted to research of a problematic field of
management of complicated investment-building projects in
project-oriented building companies. In the article are studied
key issues that happen to Main Contractor organizations on the
stages of preparation and realization of projects, and also possible
technical realization of main goals, using applied specific program
solutions on the base of modern information technologies. Were
studied the possibilities to apply modern information project
management systems to different types of the projects, that make
a significant part of corporate project management system. On
the example of the turn-key hotel building project were shown
the results of development and implementation of additional and
specific program modules on the base of project management
information systems in investment-building projects. Suggested
decisions made it possible to automatize the process of transition
from commercial proposal development stage to detailed project
planning. In its turn, the adoption of functional of existing pro-
gram products to requirements of building industry peculiarities
and unique demands of certain building company made it pos-
sible to extend the application of project management informa-
tion systems and to improve their effectiveness.

Keywords: information technology, project, project manage-
ment, project management information system.
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METHOD OF AUTOMATED CONSTRUCTION OF EXPLANATORY
DICTIONARY OF SUBJECT AREA

page 58-63

The article deals with the method of the automated construc-
tion of explanatory dictionary based on the processing of many
texts from a specific subject area.

The technology of selection and grouping of source texts,
based on inter-document and intra-document clustering, which
allows save significant terms in the dictionary.

It is developed the procedure of selection of terms (individual
words and phrases) from documents, based on the calculation of
the frequency of their occurrence in the text.

The technique of finding of synonyms, definitions, and using
other dictionaries is proposed.

The formula that allows you to estimate the time spent on the
various stages of compiling the dictionary is given.

The results of experiments that confirm the effectiveness of
the proposed method of construction of dictionary of subject area
are given.

The proposed method of automatic compilation of the dic-
tionary of subject area can be used to determine the stage of
requirements for software products in information systems and
artificial intelligence systems.

Keywords: dictionary, term, subject area, synonym, group
name.
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PROJECT DEVELOPMENT OF RECOMMENDATION SYSTEM
FOR IMPROVING THE ENERGY EFFICIENCY OF RESIDENTIAL
BUILDINGS

page 63-68

This work is devoted to the project of creating the decision
support system for improving the energy efficiency of buildings.
The main objective is to determinate the structure of this infor-
mation system and set the plan for further work.

The main parts of the system are: 1) an expert system
with knowledge base of improving energy efficiency methods,
2) subsystem for modeling heat balance, 3) decision support
subsystem for alternatives comparison, 4) database of current
market prices. There are several required external data sources:
users — information about the building, economic criteria and
limitations; experts — knowledge for expert subsystems; dis-
tributors — market prices; and automatically entered data about
environment state.

For heat balance modeling, we will use the open source soft-
ware solution like OpenBEM. The expert system will be based
on the set of production rules. External visual editor is required
for describing the plan of building in 2D-layout. The data proces-
sing will be based on the web 2.0 approach, so users can add and
evaluate information.

Software implementation of business logic and database
layers will be designed for deployment in the cloud. The user
interface is the web-client with html5 technology.

The next step for this project development is designing the
expert system. After that, we plan to determine the «minimum
valuable product» (by the «Lean Startup» approach) and start
the iterative development process in the agile framework, like
Scrum.

Keywords: energy efficiency, energy saving, heat balance,
expert systems, simulation, startup.
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CONSTRUCTION OF MATHEMATICAL MODELS OF THE
HUMAN OPERATOR

page 68-72

In this article the human operator is considered as a unit, has
a certain «transfer function» in a similar way to unit that used
in communication theory. Such assumption is a certain degree of
approximation, but this formalization allows us to justify the fact

that the systems described in the study are subject to the volume
and speed of receiving the information, the speed of processing
and decision-making, and, finally, the capacity of the «exit»> — the
speed of the motor corresponding reactions.

Presented principles and methods of analysis of operator
activity are based on the theory of automatic control and are
a continuation of research on the construction of a mathematical
model of human operator. Development of analysis principles
of the operators of automated systems, the identification of its
specific features, structural features and psychological content
needed to address a number of practical issues that arise in the
design of control systems. These include: the optimal organiza-
tion of operator activities, development of adequate and effective
methods of teaching of operator personnel, the principles of its
selection for those activities in which even a small operator error
could result in serious accidents that result in the destruction
of expensive equipment and loss of life (for example, in military
systems).

Keywords: mathematical modeling, linear dynamic system,
Laplace transform, transfer function.
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ADAPTATION OF FUZZY C-MEANS METHOD FOR
DETERMINATION THE STRUCTURE OF SOCIAL GROUPS
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The problem of determining the structure of social groups
occurs in various scientific researches related to the necessity
classification of persons on certain grounds or building a socio-
demographic portrait of people of some social group. Such prob-
lems are usually solved by conducting sociological research and
further statistical analysis of the results. This approach is effec-
tive, but often results in the need to attract substantial financial
and human resources. So, it is important to develop the models
and methods for solving this class of problems based on readily
available data.

Verbal and mathematical formulation of the problem of de-
termining the structure of a social problem of fuzzy clustering are
made in the article. However, the article noted that the feature
of input data is their numerical nature, making it difficult to
use the classical methods of clustering objects. Also, performing
clustering, in this case it is necessary to take into account the
aim of problem — the nature of clusters. To solve the problem it
is proposed an adapted fuzzy-c-means method, in which on the
basis of expert interviews are taken into account not only the
value attributes, which are characterized by objects, but also
the importance of these attributes when making reference of the
object to a particular cluster. Objects, in turn, are represented by
means of linguistic variables on the set of which are defined the
relevant metrics.

The proposed method can be effectively used for tasks related
to the determination of society structure.

Keyworids: social group structure, fuzzy clustering, linguistic
variable, fuzzy c-means method.
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