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Baglai Roman

Ph.D. Student of Department of Economic Cybernetics and System Analysis,
Kyiv National University of Trade and Economics, Kyiv, Ukraine,

ANALYSIS OF CLOUD TESTING AS A SERVICE FOR BANKS

Relevance of the subject. Although banks in general are not professional IT
companies those entities have to invest and maintain a lot of IT infrastructure and
human resources in order to run business operations.

Several examples include:

Human resources for manual test environment set up configuration and
maintenance;

Performance testing for existing IT solutions due to growth of business and
stress testing of new systems capacity usually requires huge capital
expenditures/substantial operative expenses to be invested in purchase or
lease of powerful hardware to run tests;

High IT projects costs for purchase of hardware and licenses to set up
individual test environment for each project, with low reusability and
utilization of hardware capacity;

Inefficient functional, regression and integration testing which worsens time
to production for new functionality and leads to additional losses and
regulatory risks.

Cloud testing as a service can help to resolve those challenges and issues for Banks
and should be considered for implementation by Chief Information Systems officers
and respective management, in particular there are following opportunities [1]:
1. Decrease cost for test infrastructure and maintenance;
1.1.Pay for what you use (Hardware capacity, Software licenses are consumed on
time and material basis, 1.e, pay per minute/hour);
1.2.Scalability (Hardware capacity can be quickly increased to speed up execution
of resource demanding processes);
1.3.Maximization of Hardware utilization (computing power of servers is used
with maximum efficiency);
1.4.Fine tunable policies to control and optimize cloud service operating
expenditures:
1.4.1. Restrictions on Virtual machine configuration;
1.4.2. Restrictions on number of Virtual machines per user;
1.4.3. Restriction on number of users in the test lab;
1.4.4. Restriction on Virtual machinework time.
2. Competitive advantage and timely compliance with regulations;
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2.1.Faster time to market for new products and functionality;

2.2.Faster test environment set up;

2.3.No need for procurement of hardware and software licenses;

2.4.Immediate deployment of additional hardware capacity

2.5.Immediate deployment of software components;

2.6.Flexibility to meet unique test environment requirements of every project.
3. Improved testing quality, less waste and time for bug fixing:

3.1.Versions of software are maintained up to date;

3.2.Standardized and correct configuration for test environment components;

3.3.Graphic User Interface for collaboration between developers and testers.
Banks can also pilot cloud services before making a decision to move certain
production data to the cloud as test data in most cases is synthetic and not the real
customer data, with much less IT Security and legal restrictions. More over hybrid
and private cloud can be used to secure non depersonalized test data by putting
databases behind firewall on the own servers of the Bank. Microsoft, Oracle, Amazon
and IBM and other global corporations provide enterprise solutions and have local
partners which are ready to provide services to Ukrainian banks.
Cloud testing as a service may be the first step for wider usage of cloud services for
conservative and cautious Banks which have no risk appetite to place customer data
to external servers in the cloud [1]. No tolerance to this risk itself is rather
questionable as Thomson Reuters (worldwide leader for Treasury services for Banks)
has already placed data to Google cloud [2].
There are not many evidences of Banks using cloud platforms for testing as a service
in public media, probably due to the fact that such information is confidential as it
relates to competitive advantage but obviously pre condition for wider
implementation of such innovations is building of internal competence centers based
on existing Software Quality assurance departments.
It would be logical to assume that PrivatBank Corezoid cloud operation system
supports Testing as a Service functionality and is used for quality assurance testing
before deployment of new features to production.

References
1. Barclays banks on private cloud to reduce costs. cloudpro.co.uk.
Retrieved from http://www.cloudpro.co.uk/saas/5162/barclays-banks-private-cloud-
reduce-costs/.
2. For Thomson Reuters, Cloud Scale Isn’t Enough. Retrieved from
https://www.sdxcentral.com/articles/news/for-thomson-reuters-cloud-scale-isnt-
enough/2016/09/
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'*Kyiv National University of Construction and Architecture, Ukraine
3 Taras Shevchenko National University of Kyiv, Ukraine

TRENDS IN MANAGEMENT DEVELOPMENT IN THE SPHERE OF
EDUCATIONAL INSTITUTIONS

Successful solution of the problems that Ukraine faces on its way to integration
into the world economy is impossible without specialists with a high level of
qualification. Necessary for this change in the educational system of Ukraine consist
in organizational, technological, functional improvements that will allow to reach the
level of the leading European educational institutions. At the same time, it is
necessary to improve not only educational institutions, we are talking about the
improvement of all educational environments in Ukraine, formed by legislative,
executive, and territorial government bodies, including the management of education
and various educational, scientific, scientific and methodological and other
institutions.

In the framework of methods and means existing in the traditional system of
management of educational environments, it is impossible to solve this strategic task.
In order to change the methods and means of managing educational environments, it
1s necessary to use modern concepts and methodologies for managing complex
organizational and technical systems, primarily the methodology of project
management.

Thus, there arises the problem of linking the experience accumulated by
mankind in managing complex non-recurring measures, the underlying methodology
of project management, with the specifics of educational environments, the processes
in which are characterized by a whole set of properties: complexity and uncertainty,
multicriteria of decisions, multivariance, dynamic nature of processes, contradictions
and the difficult-formalized nature of the functioning of the elements of the
management system and information most activities. In turn, the projects of
educational environments are characterized by a significant diversity in structure,
functions, results, stakeholders, objectives, funding sources, legislative field and a
permanent and significant intersection with the operation of educational institutions.
Therefore, the creation of modern management systems in educational environments
requires a substantial development of the theoretical foundations and methods of
project management.

To ensure the effectiveness of the training of specialists, it is necessary to carry
out a structural reorganization of the entire mechanism of managerial activity in
educational environments. This restructuring is associated with the need to move to
the use of the methodology of project management in the organization of
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management activities in all institutions involved in the training of specialists or
involved in such training.

Transition to project management in educational environments requires the
creation of a new, tailored activities aimed at training specialists, project management
methodology. This methodology should provide effective tools for managing many
types of activities of organizations involved in training specialists, beginning with
economic activities and ending with planning the educational process and making
strategic decisions on development.

10
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UDC 004.942:712.00
Honcharenko T.
Kyiv National University of Construction and Architecture, Ukraine

BIM-TECHNOLOGY FOR CREATION INFORMATION MODEL
OF THE CONSTRUCTION SITE

Increasingly, under the term BIM (Building Information Modeling) understand
not only the information model of the building, but also the technology of
information modeling in construction. Information modeling is an intellectual process
based on the creation and use of object-oriented parametric three-dimensional models
(BIM-models) for solving specific tasks throughout the life cycle of an object. By its
nature, any construction activity begins with the choice of the construction territory
and tied to the land. Therefore, one of the first such intellectual tasks is the modeling
of the territory from the construction, on which will be the future building. The main
task of land modeling is the combination of various spatially-distributed data.

According to the BIM- methodology described in the BIM Project Execution
Planning Guide [2], each element of the BIM model should include three aspects:

egeometric data processing;

eattribute data processing;

egraphical representation.

Geometric data processing is a description of the geometric parameters of a
model element: the shape (point, line and polygon), spatial arrangement, dimensions,
length, width, height, thickness, diameter, area, volume, cross-sectional area, slope,
level, etc.).

Attribution data processing is a description of the attributes of a model element.
Attributive data do not have spatial binding and characterize spatial objects without
specifying their placement.

Graphical representation displays 3D-visualization the main geometric
parameters and 2D-visualization attribute data of the model element (external image /
type, symbol, color, etc.).

Application of the approaches of BIM technology for planning territory leads to
a new technological level of modeling construction site. This approach allows
improving the quality, validity and efficiency of the decisions taken for innovative
development of the construction industry.

References
1. BIM Manual Civil Works and Infrastructure, MT Hgjgaard, December
2016 http://mth.com/Knowledge/CAD-BIM-manuals.
2. The BIM Project Execution Planning Guide and Templates — Version

2.1, Penn State; http://bim.psu.edu/Uses/the uses of bim.pdf
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>3student
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APPLICATION OF 3D SCANNING, MODELING AND BUILDING
PRINTING IN CONSTRUCTION ACTIVITIES

3D is a term for a 3-dimensional space. As an example, a three-dimensional
cube can serve, its two-dimensional analogue is a square, one-dimensional is a
segment, and zero one is a material point.

Nowadays, we can see 3D technologies on every corner: 3D movies, 3D games,
3D printers and 3D pens. These technologies are deeply settled in our culture and let
us to perform incredible things that only authors of fantastic books wrote before:
modeling of clothes in Virtual Reality Glasses (VR) using stylus, full immersion in
the virtual world with a 360 view.

But 3D technologies made not only for entertainment. Likely, the main
advantage 1s designing and modeling. 3D printers are able to print everything what
person can design, from homemade plastic parts of complex shapes, finishing with
organs from a biological substance for implanting.

It needs software for 3D modeling that will help us with creating models. The
most popular type software for 3D modeling is slicer. Slicer is program utility that
can draw parallel surfaces from a surface array and translate the information into G-
code (understandable language for printers). Here a small list of the most popular
slicers: Kissslicer, Cura, Slic3r, CraftWare, 123D Catch.

Construction is full of 3D technologies too. Levels used before, electronic levels
that are used now are a thing of the past, they will be replaced by devices capable of
scanning a room in a matter of hours and create a computer-designed 3D model of the
room, with all the dimensions, angles and flaws. Possibilities of working with this
model are limited only by human imagination. Of the most obvious, it can name a
few:

1. Ability to see all irregularities, unnecessary bends, slopes of the walls.

2. Room’s design.

With the rapid computer development, all paper storage media lose their
advantages. Most of apartment and house designers cannot work without 3D
projected models. But what if the room is ready and you need to change the design.
Designing a room in a particular program will take time and effort of a specialist,
while a 3D scanner will do it himself.

3. Determination of all areas and volumes

12
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It saves time to accurately calculate all the necessary areas for applying plaster,
gluing wallpaper or laying laminate.

Scanning surpasses designing in speed and usability, but for a truly accurate
device, you need a detailed and well-written software that will take into account all
problems and difficulties of the task.

3D printing of centimeter parts for house holding needs is really not bad. There
are two main types of 3D printers in the engineering field and construction industry:

1. 3D-printing of metal structures.

It allows creating 3D objects by fusing the molten metal on congealed. As a
result we have very durable metal structures. The method can be used for printing
pedestrian bridges. A significant advantage is that the blacksmith-printer is an
autonomous device that will allow printing constructions directly on site, building a
bridge, moving along the constructed one.

2. 3D-printing of buildings.

Printing with plastic is done by feeding a "thread" -like plastic in the heated
nozzle of the printer and infliction of molten plastic on the surface, layer by layer.
Approximately the same principle has concrete printers. The difference is only one -
concrete instead of plastic.

Mixing cement, water and other fills (sand, metal or mineral fibers), create a
solution that has to have the characteristics of "quick-drying" concrete, it depends on
proportions, brand and type of cement. After infliction the solution to the nozzle with
a pump - the printer, which looks like a large mechanized hand, starts to release a
slow jet of the mixture layer by layer. The width of walls corresponds to the width of
nozzle.

Modern innovative 3D-technologies are developing and improving extremely
fast, they are used in various spheres of human life. Recently much attention is paid
to printing objects using a 3D-printer, which entails a layer wise creation of physical
objects according to a digital 3D-model. This device is used in many industries, in
medicine, machine engineering, casting, radio engineering and electronics. The main
advantages of 3D-printers are that they are able to create objects with a high accuracy
and speed without manual labor, as well as the ability to create objects and structures
according to a 3D-model. Civil engineering is also widely using the 3D-printing
technology. Now there are technologies and devices for printing both small
architectural forms and buildings.

References

1. Mix design and fresh properties for high-performance printing concrete /
S.A. Austin, S. Lim, R.A. Buswell, A.G.F. Gibb, T. Thorpe // Materials and
Structures. — 2012. — Ne 8-45. — C. 1221-1232.

2. Review of the 3D construction technology, available at:
http://geektimes.ru/post/224299
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MODERN METHODS FOR DETERMINING THE VOLUMES OF
EXCAVATION

Process of calculation value of earthwork operations on various buildings and a
construction 1s quite simple and doesn’t require considerable mathematical
preparation in construction process. However design engineers can meet various
difficulties here. Firstly, it is connected with variety of architectural forms of various
constructions among which curvilinear surfaces of a nonconventional form quite
often occur. Secondly, it is necessary to face various approaches and methods when
determining volumes of earthwork for various types of construction objects. Often,
the choice of a method of calculation can take a lot of time the designer. The
procedure for determining the volumes of excavation is laborious enough; it requires
a substantial detail of the geometric forms of the construction objects and their
painstaking processing.

There are three ways for determining the volumes of excavation: analytical,
graphic, graphic-analytical (combined). Use of information technologies for
realization of these approaches helps to create reference fund (norms of design,
standard solutions of earth constructions, some types of single quotations, etc.).

Various computer programs and mathematical methods are developed for
calculation the volumes of earthworks. They are used not only for automation of
determination the volumes of embankments and dredging, but also for the choice an
optimal variant of the route, the leading cars and distribution of earth masses on large
construction objects. Calculation of 100 options at annual amount of works with the
multimillion budgets and quantity of at the same time constructed facilities (from 30
to 130) takes from only 4 to 6 minutes of computer time.

All types of earth constructions and types of work classify on two groups: the
most frequent typical sections and sections that require special design. To standard
sections cross profiles of embankments behave in a to 12 m high with a slope in the
lower part of a construction on 0,25 m and dredging treat without restriction of depth
and without slope. In addition, it is accepted that an earth relief — a smooth surface.
Violation of any of the listed restrictions transfers this section to the field of special
engineering.

Earth constructions are located under the dictation of technological images of
the enterprises which construct. The task is to select land site with smallest the

14
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volumes of excavation. In the railway and road construction in the management of
land reclamation and earthwork largely depends on the correct route selection.

The technological mode of calculation is already used in construction industry.
We can use the object-oriented approach to the calculation of the definition of land
works. This will increase the speed of calculation and reduce the probability errors in
the calculation and make this process more intellectual.
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METHODOLOGY OF 3D COMPUTER SIMULATION IN CONSTRUCTION
FOR TECHNICAL EDUCATION

An important area of educational and scientific and technological progress over
a sufficiently long time is the development of methods and means of computer
science and computer technology. Application of the newest techniques during the
training of mathematical modeling and computer-based solution of engineering and
scientific problems, can significantly improve the efficiency of the educational
process for training specialists in design and management.

The use of computer and software in the process of training in modeling in
construction provides students with the opportunity to experiment with new
technologies, creating conditions for acquiring such skills as the ability to solve set
learning tasks and critical thinking while gaining knowledge. Construction of a
qualitative learning process for computer simulation in a higher technical educational
institution is also impossible without the use of a global network and cloud
technologies.

An important aspect for a builder specialist is the ability to make computer
models of the location of buildings and structures during planning, as well as during
the construction of settlements. In this case it is necessary to relate it to the nature of
the terrain. Proper taking into account these features will facilitate the adoption of
design decisions, reduce the cost of construction work, will provide favorable
conditions for the placement of buildings and elements of improvement. The
computer model will allow you to correctly calculate the possibility of correction of
the relief in order to adapt it for needs during construction and operation.

Computer simulation is the most widespread kind of design and research
activity in our time; therefore, bulk software packages are created and continue to be
created for the needs of users. Technological progress made it possible to make the
design process in the construction less costly and faster. But even the precise drawing
does not allow you to imagine what you will likely see during the demonstration of a
future building on the screen, using three-dimensional graphics.

3D visualization is an important modern element of computer simulation that
allows you to improve the quality and accuracy of the presentation of project models.
It is possible to carefully review the object and give it an objective assessment. This
helps prevent mistakes and shortcomings. A three-dimensional model is much easier
to repair than a built-in home.
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Perfectly executed model guarantees a high-quality and efficient solution to the
construction of a home. Modern graphic applications provide the possibility of
modeling construction objects in the smallest detail, allowing taking into account the
peculiarities of building materials and the individual features of projects.

The infinite possibilities of the latest 3D visualization computer software create
high-quality and realistic images of future architectural projects with different styles
and maximally enriched with detailed information and spectacular visualization.
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ANALYSIS OF THE PROBLEM OF ONE-DIMENSIONAL CUTTING
OF SLABS FOR INSULATION OF FACADES

Insulation of the facades for retaining of heat is one of the priority tasks of
modern construction of buildings of different purposes - to achieve from the erected
object maximum heat preservation. The system of insulation of the facades consists
of the main elements, such as the system of guides and brackets, fasteners, heat-
insulating layer, air gap and facing material. Therefor, when designing the insulation
of facades on a specific object, there may be a number of complex issues related to
the choice of material that would meet all the requirements of safety and would be
convenient for installation work, and also would have a reasonable cost.

The quality of insulation depends on the quality of the joints of the insulation
elements. Although insulation is made using standard slabs, when working, it is
necessary to take into account the structure and features of the surface to insulate. On
the facade there are such elements of the building as doors, windows, pilasters,
entrances of different geometry, therefore, the selected material should be convenient
for the cutting into elements with different geometry. The task of cutting is about the
avoiding all elements of the facade, as well as about cost optimization. Before
performing the work on insulation it is necessary, deriving from the design features
of the facade, to design the elements of the coating and their location on the facade.

When performing the task of cutting the sheets first of all it is necessary to
determine from which parts will insulating surface consist, what will be their size and
configuration. Then, based on the required productivity and the number of billets, an
attempt 1s made to make so-called cutting decals for this product - the layout of the
billets on slabs to cut that provide the least amount of waste.

The greatest difficulty is the task of cutting, where the decal consists of elements
of different sizes with different shapes. For this purpose, an analysis of possible
forms of coating slabs was carried out. Another problem is the assessment of the
performance, and the performance of the machine.

In this paper, the formalization of the cutting problem and the analysis of the
methods of its solution are performed.
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DEVELOPMENT OF A SUBSYSTEM FOR THE OPTIMAL CHOICE OF A
VENTILATION SYSTEM FOR MAINTAINING THE TEMPERATURE
MODE IN BUILDINGS AND STRUCTURES

Air in modern cities is polluted by dust, vapors and gases contained in emissions
from industrial enterprises, as well as exhaust gases from cars. The main
characteristics of the air environment, which affect the state of health, performance
and health of people include:

* chemical composition of air (oxygen, carbon dioxide and other gases);

» meteorological conditions (temperature, humidity, air mobility, atmospheric
pressure, etc.);

* biological indicators (dust content, airborne bacteria, etc.).

The task of ventilation of the premises - i1s to maintain in them a favorable
condition for the air of the air in accordance with established standards.

The intensity of human heat transfer with the environment is determined by the
aggregate of all meteorological factors: temperature, relative humidity, air velocity,
and so on. Different combinations of their values may correspond to the same
sensation of heat or cold.

Normalization of meteorological parameters of air in enclosed spaces is based
on generalized experimental data on the thermal sensations of people, which depend
on the season, the nature of the activity, the length of stay in them, as well as other
factors.

Distinguish the optimal and acceptable meteorological conditions.

Optimal - these are the conditions that are most conducive to human life and do
not cause unpleasant sensations.

Acceptable are conditions that do not cause pathological changes in the body,
even during a long stay of a person in the room (the presence of lead dust, gases,
bacteria, etc.).

The required indoor air parameters are maintained by ventilation, air
conditioning and heating systems.

Given the preliminary data, a person often faces the question of the optimal
choice of ventilation, which will meet all the criteria, so to accelerate the process of
selection, it is necessary to apply a system of optimal selection of ventilation
according to the criteria.
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Based on the analysis of passport characteristics of existing modern ventilation
systems and regulatory sanitary norms, an optimization task has been made for the
selection of ventilation systems, taking into account price indices.
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DEVELOPMENT AND INVESTIGATION OF THE IMITATION MODEL
CURVOSHIN-SHEET MECHANISM

Crankshaft mechanisms are an important link in modern technology and
production technology. They have become widely used in construction, aviation
engineering, textile industry, and robotics. Designing their kinematics is highly
complex and directly determines the quality of the final product, the cost of its
production and operation. From the presence of advanced design automation tools
such as systems for modeling and analyzing the kinematics of spatial leverage, this
depends largely on the success of a particular project and the pace of development of
this industry of modern technology in general. An important feature of the geometric
design of the kinematics of mechanisms is that the object of design is not only the
mechanism itself, but also the geometric objects generated by its movement.

In this work, the classification and analysis of crank mechanism mechanisms
and existing approaches to the development of their mathematical model are carried
out. The basic parameters of definition of characteristics of crank-connecting
mechanisms are determined.

On the basis of the analysis, a mathematical model of the crank mechanism was
constructed. To study the dynamics of the mechanism based on a mathematical
model, an imitation model was developed using the Matlab software environment in
the Simulink graphical language. The simulation model allows us to visually observe
the free (under initial conditions) or forced (when exerting external force) the
motions of the system, as well as analyze the laws of motion of any point in the
mechanism.

To carry out a series of simulation experiments, an experiment plan was
developed and criteria for assessing the quality of a particular mechanism based on
the results of simulator simulations were determined.
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GEOMETRIC MODELING OF DYNAMIC CONSTRUCTIONS AND
COATINGS BASED ON ALGEBRAIC LINES

The relevance of the topic is the problem of geometrization of real or designed
objects that meet the modern requirements of qualitative modeling of complex spatial
forms and the need for visualization of the model.

In the construction, simple geometric models (parallelepipeds, prisms,
pyramids, cones, spheres) were used for quite some time. The development of
culture, science, accumulation of practical experience of people led to new advances
in construction, which are reflected in the use of materials, in the architectural form
of buildings, as well as in the technology of erection. The tasks of design are divided
into two groups: the definition of geometric design parameters - geometrical design;
topological design - synthesis of structure (topology) of a construction taking into
account its functional characteristics. In the design tasks, two types of models are the
main ones: frame models, in which only the coordinates (x, y, z) of vertices are stored
and then connected by edges, and surface models that allow to describe rather
complex surfaces. For approximation of surfaces various mathematical methods are
used, which are accepted to be divided into two types:

* polygonal - which are obtained by connecting three (or more) given points
with their coordinates, resulting in a polygon;

* spline - this is a kind of 3D modeling in which the model is created using
splines. The lines of splines are given by a three-dimensional set of control points in
space, which determine the smoothness of the curve. All splines are reduced to a
spline frame, on the basis of which an enveloping three-dimensional geometric
surface will be created.

Spline modeling is more accurate, and when scaling (approximating) the quality
of the object does not change. When spline is modeled, the form is described by a
infinite set of curves.

The solid model allows presenting complex products with logical connectivity,
in particular, by introducing the notion of material.
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INTUITIVE OFFICE NETWORK BASED ON CISCO DNA SERVICE
TECHNOLOGY

The basic IT tasks were the same in the last ten years. The changes generally
relate to the technology used, not the processes or requirements that are used or
applied to the IT. This continued until IT technology was used exclusively for the
service, and the participation of IT in the business was limited.

In March 2016, Cisco introduced a new architecture for corporate networks -
Cisco Digital Network Architecture . The basic principles of this architecture are the
management of cloud services, automation, analytics and virtualization.

First of all, Cisco DNA combines both existing Cisco solutions and
technologies that have not previously been used in the corporate segment - such as
SDN and NFV.

Secondly, Cisco DNA defines and describes the architecture of products and
solutions using the open APIs.

Thirdly, Cisco DNA combines these solutions into logical blocks, which in
turn address all previously considered IT tasks of a modern digital enterprise -
simplifying and automating IT processes, accelerating the implementation of
innovations, obtaining comprehensive analytics of networks, applications and users,
reduction of risks, costs and expenses and, of course, effective and automated
interaction with the main business.

In this paper, we propose the use of DNA automation for the LAN network.
Automation within Cisco DNA aims to simplify and accelerate all major I'T processes
both for managing network infrastructure and for interacting with business
applications through open APIs. In terms of Cisco's DNA, the priority is to quickly,
easily and reliably implement the necessary IT services, and provide a guarantee of
the quality of such services in the course of further exploitation, rather than the
process of choosing one or another technology for the implementation of this service.
With this approach, Cisco DNA allows the company to find a unique balance
between the infrastructure complexity, often needed for any potential IT services, and
ease of use.

Conclusion: Cisco Digital Network Architecture is a revolutionary IT
architecture for any modern enterprise. Cisco DNA allows customers to radically
reduce their costs when implementing and operating IT infrastructure and services,
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accelerate the process of innovation in IT, and, importantly, let IT be part of the
business and ensure its growth and predictability.
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SPECIFICATION FOR DEVELOPING ANDROID APPLICATIONS
WITH UNITY

Unity3D is a multiplatform tool for developing two- and three-dimensional
applications and games running under Windows and OS X operating systems. Unity
applications run under Windows, OS X, Linux, Android, Apple 10S, Windows
Phone, BlackBerry operating systems. , as well as on the Wii, PlayStation 3 and
Xbox 360 gaming console. It is possible to create Internet applications with the help
of a special module to the Unity browser, as well as with the experimental
implementation within the Adobe Flash Player module. Applications created with
Unity support DirectX and OpenGL.

Before you can test your games on your device, you will need to prepare a
development environment. In particular, download and install the Android SDK on
the platform you want and add your device to the system.

Most Android devices are powered by the Input and Handheld classes. For
cross-platform projects, there is a UNITY ANDROID directive that allows you to
arbitrarily compile C # code specific to Android.

Android development features:

1. Occlusion Culling (cut off invisible geometry)

Unity provides support for occlusion culling, which is very useful when
optimizing for mobile platforms. Occlusion Culling is a feature that disables the
rendering of objects that are not currently visible to the camera (they are closed by
other objects). In computer 3D graphics, this does not happen automatically.
Occlusion Culling differs from Frustum Culling. Frustum Culling disables only the
rendering of objects that do not fall into the camera's scope without touching the
hidden objects overdraw.

2. JavaScript with strict typing

To improve productivity in the Android version of Unity, dynamic typing in
JavaScript is always disabled (as if #pragma strict was automatically applied to each
script).

3. ETC - the recommended way to compress textures

Though Unity Android supports DXT / PVRTC / ATC textures, Unity unpacks
the RGB (A) textures when executed if these compression methods are supported on
a specific device. This can seriously affect GPU playback performance, so it's
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recommended to use the ETC format. It is the actual Android standard and should be
supported by all modern devices.

It is also possible to create multiple game distributions (apk files) with different
texture formats, so that Android Market itself provides the most desirable content for
each device.

There’s really no way to answer that question for you in this article. Both
Scrum and Kanban are powerful, proven process tools that can vastly improve your
project management. The best option is to become familiar with both of them and
experiment with various aspects of both in your production environment. Creating a
hybrid of both is perfectly acceptable if that works best for you. For more information
about Scrum and Kanban, take a peek inside this webinar and learn how to
incorporate these approaches into your overall strategy.
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DEVELOPMENT OF EDUCATIONAL-DEVELOPING APPLICATION FOR
CHILDREN AND YOUNG SCHOOLS

To date, the child may well find and download the app and immediately start
using it. Currently, teachers in schools use gadgets for child development. The tablets
help to explore the new material faster, the tablets hold thousands of textbooks on one
medium, gadgets help students better prepare themselves for global immersion in
technology, mobile devices allow teachers to individualize learning more.

There are a number of requirements for mobile apps for kids: age audience
selection, application genre, design and interface, sound, app distribution, and
advertising. It is also important to consider the environment when developing a child's
application. Where children will use it at home or at school, whether it will be used by
a teacher at a lesson.

Today, in schools there are a large number of different devices that are used in
the learning process: mobile educational appendices, interactive whiteboards,
electronic diaries, journals, textbooks and much more.Gadgets play an important role
in learning: the variety of forms of information presentation; high degree of visibility;
release from routine work, which diverts attention from the mastering of the main
content of the lesson; interest of students in studying the subject with different modes
and levels of difficulty; use of the application by the teacher at the lessons; increase of
pupils' activity at lessons; the gadget's capabilities allow the student to actively
participate in the process of cognition; the possibility of organizing collective and
individual research work.

The application should solve the following problems: 1) should be interesting
for the child, so it should be bright, with animation and easy navigation; 2) provision
of various modes; 3) providing the theoretical part; 3) providing a system of rewards;
4) there should be information about the developer.

The basic requirements for designing a mobile application for children are as
follows: native appearance for the operating system; intuition; friendliness to the
user; simplicity; the brightness of the design.

It's important to create an interesting design and a simple and user-friendly
interface, because the child will not understand the difficult sub-menus. The interface
for children should be simple, easy to understand and have big buttons. The design
must be colorful and vivid. There should also be some interesting characters who will
interact with the child.
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Today, children are increasingly using mobile phones, tablets and computers.
Children's applications must meet the following requirements: brightness;
intelligibility; easy to use; feedback, sound availability. The effectiveness of the use
of information technology in mathematics lessons depends on the following factors:
the diversity of forms of information representation; high degree of visibility;
liberation from routine work, which diverts attention from the assimilation of the
main content; the possibility of organizing collective and individual research work;
the capabilities of the computer allow the student to actively participate in the process
of knowledge. Therefore, for their development, it is necessary to create educational
mobile applications that will meet state standards, as well as requirements for
children's applications.
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DESIGNING OF ENTERPRISE RESOURCE MANAGEMENT SUBSYSTEM

For a production enterprise, the task of managing physical assets is one of the
key functions of the production process. Various risks associated with the operation
and installation of new equipment can create enormous material losses and stop the
production. In the absence of methodological asset management tools, nobody in the
enterprise is responsible for their management. That is why such a management is
unsystematic, inflexible, costly and ineffective, which is close to its absence. All this
limits the development of the organization and leads to increased risk of loss.

Enterprise Resource Management Systems provide firms with a business
processing model that integrates with other types of business activities such as
business planning and human resource management. ERP (Enterprise Resource
Planning) implements the standard processes of the company and provides it with a
single database (DB), covering all its activities. ERP systems provide the integration
of its numerous geographically separated divisions and functional areas. As a result,
ERP systems provide improved management decision-making capabilities.

With a large amount of technical resources and a complex structure of the
enterprise, the correct definition of the management system is very important.
Designing the "Subsystems of technical resources management", covers only the
technical part of the enterprise system ERP.

Subsystems of technical resources management is a complex of organizational
and technological measures for the maintenance and repair of equipment. The
subsystem includes the following modules: scheduling, preparation, maintenance and
repair with specified sequence and periodicity. For these purposes, the subsystem
specifies the duration of inter-repair periods, repair cycles, downtime and the
complexity of repairs and maintenance of equipment and process equipment, the
maintenance of repairs of certain types of equipment, instructions for the organization
of its repair and maintenance.

The technical resources management subsystem should provide:

o maintenance of the register of equipment, technical installations,

assemblies and their components;

o registration of technical data, specifications for installation, repair and

maintenance of equipment;

o scheduling of scheduled repairs based on the calendar;
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o planning and dispatching of work outfits;

o reporting on the performance of outfits - volumes of work, working time,
used materials and incurred expenses;

. warehousing standards, material returns and spare parts.

Such a subsystem will enable specialists to evaluate the reliability of each unit
of equipment, to optimize the costs of maintenance and repair of equipment, to
facilitate the adoption of managerial decisions.

References
1. PAS 55-1: 2008 "Specification for optimal management of physical assets".
2. ERP-systems. Modern planning and management of enterprise resources: Daniel
O'Leary - Vershyna, - 2004. - 271s.

31



YipaBaiHHSI pO3BUTKOM TeXHOJIOTIH — 2018

UDC 004:658.7-027,63

Kryvoruchko Olena', Desiatko Alona’

'Head of Department of the programmatic engineering and information systems
'Doctor of Engineering sciences, Professor

?Assistant, Department of the programmatic engineering and information systems
Kyiv National University of Trade and Economics, Ukraine

INFORMATION AND COMMUNICATIONS TECHNOLOGIES IN A
TRADING ENTERPRISE’S LOGISTICS

The current state of a trading company’s logistics has largely been shaped by the
rapid introduction of information and communications technologies in all areas of
business. The implementation of most logistics concepts would be quite impossible
without the use of high-speed computers, local networks, telecommunications
systems and information software.

The strategy of any trading company in the field of logistics should be
considered as a task of ensuring the target level of customer service at a minimum
overall cost. The information system of the trading company is primarily aimed at
monitoring and maintaining the information flow in the enterprise management
subsystems, which would serve as a basis for implementing this strategy in the
trading company’s logistics.

The objective of logistics in a trading company’s functioning is mainly viewed
through the prism of customer service quality, costs and operational goals. This
happens owing to the changes taking place in the competitive environment of the
Ukrainian trading business.

In order to create an effective information and management system for logistics,
a trading company is able to maintain a balance between information flows of the
service level and the size of total costs. The interconnection of logistics flows with
the strategic vision of business and with traditional trading functions can be
considered at all levels of the hierarchy of the trading enterprise:

« information flows of traditional specialist retailers,

* operational logistics structure,
* system of logistics solutions by means of information and control system,
« updating business processes.

In particular, the information and control system of a trading company is
supposed to solve a number of problems, rendering the following functions: the
formation and management of the trading company’s infrastructure; information
technology management; inventory management; management of logistics costs and
warehouse and transport management. An important factor in the information
management system is its efficiency, which manifests itself in responding to changes
in production and trading processes, so it is associated with adaptation to changes in
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prices, taxes, as well as inflation.

In order to make the information be complete, reliable and timely, a well-
considered communication process is required, the purpose of which is to adequately
perceive the recipient of the essence of events and phenomena that are reflected in the
transmission of the primary data. The model of the information management system
of a trading enterprise’s logistics will include users, processes of processing and
correcting data, execution of queries, solving situation moments, through the
adoption and implementation of managerial decisions.

The efficient performance of the information-control system allows reaching a
compromise between centralized and decentralized supply of goods, which will lead
to a decrease in the total cost of procurement, and will provide the optimal
distribution of goods in warehouses and fix the volume of goods sold.

Various information flows circulating inside and between elements of the
information management system of a trading enterprise’s logistics and the external
environment are able to form a kind of logistics information system that can be
defined as an interactive structure consisting of personnel, equipment and procedures
(technologies). They are combined with related information that is used to plan,
regulate, monitor and analyze the logistics system of a trading enterprise.
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IoT SYSTEM FOR THE ENVIRONMENT STATE MONITORING

The research objective is to construct combined models of selective and hybrid
types with time series indexation for calculating the short-term and medium-term
forecast of air pollution levels. It is assumed that these models can help with effective
detection and prediction pollutants the concentration of which increases and can
cause harm. This will allow to carry out the operational management of various
aspects of environmental safety in one or another territory (city, industrial zone, etc.).
Since the state of the environment, as an object, is dynamically changing, the
operation of this object can take place in some IoT system. In [1] the application of
neural network models to the prediction of some pollutants concentration in the air of
London is investigated. In [2], the authors also applied the neural network to this task
with the possibility of detecting periodic components in changing the concentration
of pollutants. In [3] the method of reference vectors for short-term forecasting of air
pollution level in the city of Macau is considered.

Combined models of selective and hybrid types with indexation of time series
for forecasting the level of air pollution in [oT systems for monitoring the state of the
environment are developed. Indexing in these models takes place on the basis of the
nearest neighbor's method with selected metric distances. Described models allows to
achieve a higher accuracy of short- and medium-term forecasting compared to the
models included in the base set of these combined models. Models and appropriate
methods can be used in the construction of [oT systems for monitoring the state of the
environment and hardware complexes from general environmental monitoring.

The result of the study is the formalization of combined models of selective
and hybrid types with indexation of time series for predicting the level of air
pollution in IoT systems of environmental monitoring (Inspector Meteo). It was
found that in the case of use of a selective prediction model with time series indexing,
it is possible to obtain a higher prediction efficiency compared to models included in
the general set of values ©™3. Combined models of selective and hybrid types with
indexation that can be used to predict the level of air pollution as components of [oT
systems for monitoring of the environment are developed.
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THE INTRODUCTION OF DISTANCE LEARNING IN THE LEARNING
PROCESS

The modern period of development of society is characterized by the
widespread use of information technology that penetrates into all spheres of human
activity and forms a global informational space. An integral and important part of
these processes is the computerization of education.

Creation and use in educational process of educational computer games aimed
at harmonious development of personality — one of the actual problems of today. The
versatility of computer games is determined by the fact that they can be applied not
only as a practical guide in computer science classes, but also as a means of
expanding the educational process of all educational institutions — from kindergarten
to high school and college.

Computer game — a software tool that provides the ability to direct the
activities of the child to achieve a certain didactic goal in the form of a game. They
are not isolated from the pedagogical process of the pre-school educational
institution; offered along with traditional games and training, without replacing the
usual games and occupations, but completing them, entering into their structure,
enriching the pedagogical process with new opportunities. Computer games offer
those elements of knowledge that it is difficult or impossible to understand or master
in ordinary circumstances and with the help of traditional means of didactics.

The use of computer games in the educational process serves as an effective
means of enhancing motivation and ensuring the individualization of learning and the
development of personal abilities. In the game, the child uses his knowledge,
experience, impressions, displayed in the form of game modes of action, game
characters, which acquires in the semantic field of the game.

A computer game performs a number of functions, among which:

— educational (for example, introduces the child with the initial principles of
mathematical concepts, didactic representations, with the basics of systematization,
classification, synthesis, analysis of concepts, teaching of reading, reading);

— educational (instills moral and ethical rules of behavior, experience and
values);

— developing (aimed at forming general mental abilities, memory, thinking,
attention);

— communicative (ensures the mastery of dialectics of communication);
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— entertaining

There are a huge number of computer training games for children of all ages
who train memory, logic, coordination of movements, ability to plan their activities,
to find the information necessary for the solution of the task. The games form a
child's motivational, intellectual, operational readiness to use computer tools to carry
out their activities.

Developing and learning opportunities are very important, with the help of the
game you can develop and perfect all aspects of the child's personality.

Consequently, computer games are needed in education and upbringing, since
they have a positive effect on the development of mental processes in a child.

Specifically, during a pupil's play:

— learn to think logically, to build causal relationships;

— remembers quite large volumes of information;

— carries out visual-motor coordination;

— develops imaginative thinking;

— becomes focused and attentive at the right moments.

During computer games children learn to think about their actions, to predict
the result, to analyze and generalize information, as well as learn to look for different
ways to solve a problem, learn more about different concepts.
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INFORMATION TECHNOLOGIES FOR EVALUATION OF THE QUALITY
OF BUSINESS PROCESSES IN CONDITIONS OF UNCERTAINTY

Assessment of business processes - a key point in determining the position of
the enterprise in the market and the effectiveness of its business activities. There are
several approaches to evaluation that are used in practice.

The strategy that an enterprise develops depends on the effectiveness of the
underlying processes. Therefore, it is necessary to conduct an analysis of the
effectiveness and impact on the work in general. Fluctuations in prices, increased
competition, and increasing requirements for making managerial decisions require
top managers to review the strategy and seek more rational methods for assessing the
effectiveness of processes.

Now there is no universal method, which can be used at all without exception, as
each of them has its own specifics and processes. Although the general principles for
evaluating a management system can be used on each of them.

To date, several valuation techniques are used, the most popular and versatile
ones are [1]:

eEVA-based management;

eTableau of bord;

eBalanced Scorecard (Balanced Scorecard);

¢ ABC-activity-based costing (cost analysis);

eSimulation of modeling and some others.

The main parameter used in the EVA method is the added value. This indicator
is determined on a calculated basis as a profit (net profit) with the exception of the
tax, from which the value of the company's fixed capital is deducted. With the help of
this indicator, you can also identify unprofitable processes, subdivisions, conduct a
comparative analysis of individual sites.

Tableau of bord - one of the classical techniques, which belongs to the category
of complex, which is used to develop enterprise management strategy and increase
the efficiency of its activities. In carrying out the assessment, both financial and non-
financial indicators are used.

The method is based on the hierarchy of processes and their decompontent. At
the heart of the pyramid are non-financial indicators, which gradually turn into
financial indicators, and complete the hierarchical construction. But there is a
drawback - when constructing it is quite difficult to evenly distribute data and achieve
equilibrium of the system.
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The most known and widespread method for today developed by Robert Kaplan
and David Norton is the BSC (Balanced Scorecard) . This technique also has a
hierarchical system, which applies both financial and other indicators that do not
belong to the financial sector. The method involves combining indicators of the
organization with its main goals in the future, as well as their further comprehensive
analysis.

This technique has a fundamental innovation: the division of economic activity
of the company into four main directions (projection’s):

einternal processes (the effectiveness of the underlying processes is evaluated);

eclient area (taking into account the opinion of clients with regard to the
enterprise);

estaff (level of professionalism, cultures, etc.);

efinancial component.

ABC-activity-based costing is methodology for determining the effectiveness
based on cost analysis. To construct the analytical base are used calculating data and
plan for each object . In this case, determine and summarize the costs of the activities
of this object. [2]

The disadvantage of the methodology is the complexity of obtaining reliable
information about profits and costs, as one process affects several units.

The ultimate goal of an analysis of business processes is to determine which of
them are the most important and play a crucial role in earning income and profits, as
well as identify those that need to be improved.

This approach can improve the performance of activities and increase the level
of competitiveness of products in the market, and the results can serve as an
informative and sufficient basis for further modeling of processes and decision
making for their improvement.
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MODERN TENDENCIES IN ENTERPRISE DATA WAREHOUSING

Importance of data of big enterprises became greatly significant nowadays and
is often described with three words: volume, variety and velocity. People and
machines are generating a huge amount of information every day, which comes in
variable forms and beforehand undefined structure. Furthermore, it comes fast, so the
process of registering, handling and storing this data has to be adapted to this speed.
All these reasons led to changes in enterprise architecture and with the continuous
progress in digitalization and user needs, companies have to adapt quickly and be
ready for future development. New logical concepts appear, such as data lakes -
method of storing data within one repository or system in its natural format, allowing
the collocation of data in various schemata and structural forms. Often related to data
lakes, but having appeared even earlier, is the Apache Hadoop — a collection of open-
source software utilities that facilitate using a network of many computers to solve
problems involving massive amounts of data and computation. In reality, companies
didn’t migrate completely to solutions as Hadoop, but rather using Hadoop-based
solutions for storing not structured data and keeping enterprise data warehouses
(EDW) for traditional data sources. At the same time, new issues appear growing
need for elasticity, flexibility and scaling from one side and required data lineage
from another. With data management and governance tools, it is possible to track the
evolution of data, but if the data warehouse model changes or data sources provide
different structure, it becomes difficult to store all “versions” of data through time.
With the arising requirements for database auditing, increases the need of being able
to store all the data, all the time. Furthermore, the ability to query such data
efficiently stays a requirement for any business.

Among of other approaches are Data Vault and Data Virtualization. Data Vault
modeling appeared to tackle problems such as model extensibility and reproducibility
of reporting results. It provides long-term historical storage of data coming in from
multiple operational systems and provides the ontology of the enterprise. It describes
the terms in the domain of the enterprise (Hubs) and the relationships among them
(Links). This structure, together with solutions like Hadoop, allows to achieve the
goal of storing all data, all the time, and to scale and efficiently extend the model, if
needed. However, data vault layer is usually used for storage and by itself is not
optimized for query performance.
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Data virtualization is a tool for data federation and integration, which attempts
to tackle data replication and provides a unified point of reference for metadata
governance. By definition, it is an approach to query data without requiring technical
details about it (such as its format, physical location, etc.) and it provides a single
view of the overall data. Hence, the data remains in place, unlike the traditional ETL
(extract, transform, load) process, and real-time access to the source system of the
data is given. This in turn reduces the risk of errors and it does not impose a single
data model on the data. Thus, data virtualization can efficiently bridge data across
data lakes, data marts and data warehouses without creation of a whole new
integrated physical platform. It is an additional layer that leverages the data from
various sources and used on top of existing data vault in order to speed up queries
and avoid replication. One of the techniques that allows to accomplish it, is the
Supernova Modeling Technique, which involves building two or three additional
layers on top of data vault. Obviously, there are many optimizations available for data
virtualization, such as smart caching, use and update of statistical information,
indexes and the possibilities of the underlying physical structure and storage.

There are many new approaches to tackle the old and new problems related to
data warehousing, and more of them are coming every day, since it is not possible to
have all in one solution. The trick is to find a solution that would be appropriate to
the user and business needs, while being able to store all the data efficiently and
being able to provide it near-real time.
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OPTIMIZATION OF CONVOLUTIONAL NEURAL NETWORK
STRUCTURE FOR BIOMETRIC AUTHENTICATION BY FACE
GEOMETRY

Currently one of the most significant trends in the information security systems
evolution is active introduction of the user biometric authentication tools. The reason
for it is increase of the of confidential information flow, the proven fundamental
drawbacks of classical user authentication systems, as well as objective requirements
to ensure the privacy of access control systems. In addition, increased attention to
biometric authentication technologies is explained by existence of a wide range of
commercial and social applications where automatic human authentication is very
useful [1, 2]. Analysis of modern biometric authentication systems shows that in most
of them geometric parameters of hands or ears, ‘keyboard handwriting’, geometric
parameters of user’s handwritten symbols, pattern of the blood vessels on hands or
surface of the ocular fundus, voice, fingerprints, and person's face geometric
parameters are used as a biometric key. The advantages of the latter include the
possibility of hidden con-trol, reliability and low cost of reading devices. A broad
perspective of user biometric authentication systems based on the recognition of the
geometry of his face is con-firmed both by the fairly wide spread of these means of
authentication and by a large number of relevant theoretical and practical studies [1,
2]. At the same time the range of their application is substantially limited by
insufficient recognition accuracy, a significant development period, and low
adaptability to certain features of information systems, which predetermines the
importance of research in this field. It can be concluded that the shortcomings of
modern neural network biometric authentication tools based on the analysis of the
two-dimensional image of the user's face are related to the shortcomings of the
methodological basis for using convolutional neural networks for recognition. First of
all, the issues of determining the optimal network structural parameters are not solved
in modern methodology. This negatively affects the accuracy of users’ face
recognition which in turn can lead to unauthorized access to the information in
protected system.
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NEURAL NETWORK IN BUILDINGS

Actuality of the topic: with the development of information technologies, the
speed and complexity of possible calculations is increasing. This allows
implementation and training of very complex and large neural networks and,
accordingly, allows solving complex nonlinear problems. There are many of such
problems in construction.

Such networks can be an effective alternative to creating complex models for
solving purely practical tasks.

There is a large number of types of neural networks that can be used in
construction.

Pattern recognition neural networks can be used in the monitoring and
diagnostics of buildings. For example, sound recognition neural networks can be used
in acoustic diagnostics of buildings, image recognition neural network can be used in
visual diagnostics to detect cracks.

Clustering neural networks can be used to split construction sites into groups
of the same type according to their characteristics, which can facilitate the reuse of
solutions for them.

Decision making neural networks can be used as an alternative to the more
classical decision-making and management methods.

Prediction neural networks can be used to create prediction in construction.
For example, it is possible to predict potential overuse of resources, terms of
operation of buildings in special conditions, etc. (It should be noted that this is
possible only if the correlation between the initial data and the predicted data really
exist).

In this work, a convolution neural network was used to identify cracks. The
special structure of convolutional neural networks takes into account the spatial
relationship of the input data, and therefore especially suitable for recognizing visual
images.
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INFORMATIONAL TECHNOLOGY FOR THE DEVELOPMENT OF A
NAVIGATION APPLICATION BASED ON ANDROID

An important condition for the effective operation of the navigator is high-
quality electronic maps, filled with various relevant information. The main
components of the quality of the cartographic database are the optimal choice of base
maps, their updating on space images and field studies, which ensure the reliable
collection of the necessary navigation information and verification.

Points of Interest (POI): Filling stations, parking lots, supermarkets, etc.

The goal was to develop a mobile application using the navigation capabilities
of a mobile phone to get acquainted with the location of government agencies, shops,
educational institutions, cafes, restaurants, entertainment establishments in the city of
Kiev. The analysis of cartographic and navigational software for the Android
operating system is made, on the basis of which the conclusion is made on the
expediency of developing a new program.

In comparison, such applications as 2GIS, Google Maps and Yandex Cards
will be participating. The advantages and disadvantages of each of these programs
will be considered; thanks to the data we get an idea of the composition of the future
navigation program. Also, it will not be overwhelming to make their own
improvements, such as creating their own map for certain shopping and entertainment
complexes and the ability to add navigation data to other users or create their own
routes.

Requirements for the development of the application are included, which
include licensed cleanliness, freeware, performance, intuitive interface, ergonomics,
interactivity, and compliance with the universal Android platform. The stages and
planning of the development of a mobile application are considered.
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CHOICE OF THE METHOD OF TECHNICAL ANALYSIS OF
INFORMATION SYSTEMS IN DEPENDENCE ON THE VALUE OF THE
INDEX OF FRACTAL DIMENSION

Fractal analysis complements the tools of technical analysis and is to identify
fractal shapes that can serve as forward signals. Knowing that fractals are divided
into geometric, algebra, stochastic, man-made and natural, we can use the theory of
chaos in technical analysis, since the graphs of technical analysis are fractals and
figures of classical technical analysis are fractal figures.

For the construction of deterministic fractals, iterations of nonlinear mappings,
which are given by simple formulas of algebra, are used. Applying the theory of
chaos, we have the opportunity to explain some of the axioms of classical technical
analysis and will allow us to determine the nature of the market, therefore, the analyst
can apply fractals as a tool for market analysis.

The main tools of the theory of chaos are attractors and fractals. Attractor is a
geometric structure that characterizes behavior in the phase space over a long time, or
it is the limit of the system, its oscillations and dynamics. (Phase space is an abstract
space, the coordinates of which are degrees of freedom of the system.) Fractal
geometry is one of the tools of the theory of chaos, which is used to study chaotic
phenomena [1, 2]. However, fractal is the opposite of chaos. The main difference
between chaos and fractal is that chaos 1s a dynamic phenomenon, and fractal is
static.

Fractal is perceived by us as a geometric form, which can be divided into parts,
each of which is a diminished copy of the whole. [1] Price charts are fractal figures,
as if no signs are on the schedule of time, it is impossible to determine which time
interval they belong to. The proposed FDI-analysis by E. Peters consists in:

— determination of the Hurst index;

— the next calculation of the index of fractal dimension. FDI = 2-H;

— determining the degree of straightforwardness of price dynamics. (the
closer the dimension to 1, the more straightforward is the price dynamics,
and vice versa, the closer to 2, the more broken it is).

The use of the chaos theory in technical analysis is appropriate for a number of
reasons:

— graphs of technical analysis are fractals;
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— the figures of the classical technical analysis are fractal figures;
— elliott's five-wave model is a fractal object;

— the synergetic approach largely explains the principles of technical
analysis.
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INFORMATION SYSTEM OF TESTING FOR SELECTION OF
PERSONNEL TO THE UNIVERSITY

The problem of selecting human resources is relevant to each higher education
institution. The ways of its solution depend on the quality of work and the return of
employees, as well as the effectiveness of the higher education institution as a whole.
As the human potential focuses on the experience gained and is a source of further
development of the subject of a higher education institution, special attention should
be paid to the qualitative process of recruitment. Only if the rational selection of
workers and their productive work can give the expected positive effect.

A successful combination of individual and personality characteristics and
values of staff with their labor functions can eliminate the problem of strict regulation
of human labor, free its creative energy and causes the emergence in the labor
collectives of self-organization and self-management.

Selection of personnel is the process of studying the professional and
psychological qualities of an employee in order to establish his ability to perform
duties at a certain place or position, and ultimately, the choice of a set of applicants
most accepted, taking into account his qualifications, specialty, abilities and interests,
satisfying the goals of the organization.

The essence of recruitment is that on the basis of general and specific
requirements for a candidate for a vacancy in a particular position and the evaluation
of all candidates for this position, the best candidate is chosen.

One of the most important factors in a successful recruitment process is to
consider the selection of skilled specialists. The strategic goal of the personnel policy
is to ensure an optimal balance of the processes of restoration and preservation of the
numerical and qualitative personnel in its development in accordance with the
directions and requirements of the society, the system of higher professional
education, the requirements of the current legislation, the state of the economy of the
country. The foundation of this provision is the right choice and professional
selection of the warehouse.

So, our goal is to identify the right strategy for recruiting qualified staff at
universities.

48



YipaBaiHHSI pO3BUTKOM TeXHOJIOTIH — 2018

Thus, today the selection of skilled personnel is one of the main factors that
ensure the effective work of any higher educational institution. Qualified staff
(people) in a higher educational institution is an important resource for it, and the
choice of this person among a number of candidates for a vacant post is a big
problem, which requires a considerable amount of time to be resolved. Thus, the
improvement of the recruitment system at higher educational institutions is currently
very relevant.
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INFORMATION MODELS AND METHODS IN ESTIMATION OF
FACTORS OF INFLUENCE ON SELECTION OF LAND FACILITIES

The construction of residential buildings in densely populated cities has always
been, and still remains, the most profitable business. For the cities of Ukraine, due to
historically conditioned circumstances that especially began to manifest themselves
from the second half of the twentieth century, the most typical and widespread are
multi-apartment buildings with a typical number of floors. According to the adopted
construction standards, the main stages that builders must adhere to during
construction of multi-apartment buildings are: selection of land, surveying, design,
construction and construction of the adjoining area. Unfortunately, after putting the
house into operation, although it has a beautiful appearance, its own car park, closed
park and garden area, which is only for residents' services and privately guarded - a
buyer with average prosperity does not rush to buy a living space. And even the
calculation that people with more wealth will want to immediately buy out
apartments is also not justified. That is, the developer can not quickly profit from his
own product. So the new building is empty for months, until the owner of the house
is forced to lower the price of himself to the detriment. The reason for all this is quite
simple, which does not require much effort in its search: complete neglect or
superficial consideration of the impact of various factors affecting the land plot
allocated to the apartment building.

By authors offered approach, that allows to take into account influence of
factors,: provision of public transport, minimum distance to the stop, presence of
normal roads, surrounding kind, provision of social objects, closeness of green belts
and others like that. Basis of this approach are models and methods that is worked out
on application of fuzzy sets and algorithms of artificial intelligence. All factors are
distributed after four basic categories of the strategic planning (forces, possibilities,
weaknesses and threats), where they unite in pairs, each of that determines the result
of influence on lot land. With the aim of realization of their ranking in an order to
choose factors that must be taken into account first of all, the intellectual analysis of
data, that complements the theory of making decision, is applied. Except that, as
opinions of experts carry out a leading role in the process of estimation of factors of
influence, by authors the worked out model on the basis of the modified genetic
algorithm, that called to help to economize money in the process of bringing in of
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these experts to work and to improve a result. In general in the near future it is
suggested in general to automatize the process of examination in area of estimation of
lot lands and determination of influence of factors, and to step back from bringing in
to work of experts. As their services are expensive enough. In general, taking into
account that this is new non-standard approach, for his general description the model
of consulting models is applied on the basis of productional rules. Id est, using
information technologies, realizable attempt to simplify the process of choice of lot
land taking into account influence of various factors. At the same time this simplicity
in no way influences on a result.

These models and methods that is worked out by authors were worked out on
the certain examples of city of Kyiv. The results of their application are appraised and
confirmed by leading experts in area of building industry and housing in particular,
that confirmed by corresponding certificates and acts about implementation.
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STANDARDS OF EDUCATIONAL INFORMATION EDUCATION

One of the strategic goals of the educational sphere, namely, higher education
institutions, is the development of an effective and adapted system of quality
management education. On the part of state education supervisors, the use of agreed
standards, guidelines, models, methods, tools, procedures, and methodologies for
assessing the effectiveness of these systems is required. The global educational goals
of modern life are clearly defined in the UN Millennium Declaration for the period
from 2015 to 2020. The system's basis for assessing the quality of education involves
the consideration of the educational process, "as a system", the "input" of which
comes from "source material" and external resources that turn into educational
process into the "final product" of the educational system.

As the world practice shows, the Quality Management System (QMS), which
should conform to the principles of "Total Quality Management" (Total Quality
Management - TQM), puts the main task of finding ways to increase the efficiency
and effectiveness of educational services in Ukraine based on the requirements of
international ISO 9000 standards.

In the next decade, one of the strategic goals of higher education institutions is
the development of effective QMS. At the same time, the use of agreed standards,
procedures and guidelines on the basis of which the evaluation of the effectiveness of
these systems will be carried out will be required by the state educational supervisors.

Today, there are not so many standards for the quality system in education,
developed on the basis of the international standards of ISO 9000 series.

There is only one international standard - ISO / IWA 2 "Quality management
systems. Guidelines for the application of ISO 9001: 2000 in education "- Quality
Management Systems. Leadership in applying ISO 9001: 2000 in education. This
international standard was developed by the International Workshop Agreement
(IWA 2), held in 2002 in Mexico. The first edition of the standard (IWA 2: 2003) was
adopted in 2003. The second edition of the current standard was adopted in 2007
(IWA 2:2007).

The International Standard ISO / IWA 2 does not include any additional
requirements in comparison with ISO 9001: 2015, which provides guidance on the
application of standard requirements in educational institutions and the provision of
explanations related to the management of the quality of educational services.
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The development and application of IWA 2 is aimed at achieving the following
results:

— standardize the procedures of vocational education;

— ensure regular monitoring of the management and maintenance of
documentation and records required for the educational process;

— guarantee fulfillment of state requirements in the field of education;

— guarantee the quality of educational services;

— guarantee the quality of the teaching staff;

— to guarantee the quality of educational content
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INFORMATION SUBSYSTEM FOR ENSURING THE INCREASE OF THE
PRODUCTIVITY OF AGRICULTURAL CROPS IN THE SOUTH OF
UKRAINE IN THE NORTHERN STEPPE REGION

The main link of agroindustrial complex (APC) is agriculture. This branch of
material production has certain features. It is much more than the industry depends on
natural factors, climatic and hydrological conditions.

The main strategy of landowners is to increase yields. The priorities of
cultivating crops are:
maximum moderate yield;

- increase of agrarian industry;
- export of agricultural crops;
- 1increase of economic opportunities in the south of Ukraine.

For cultivation of grain crops in the zone of the southern steppe, the climatic
conditions occupy a significant place. From them the results of economic activity of a
person depend to a large extent. It was established that obtaining high yields is
possible only in the case of the use of agricultural crops at the agricultural level,
taking into account the peculiarities of climatic conditions in the southern steppe
zone.

Also, various types of mineral fertilizers are used natural and artificial
fertilizers to increase their productivity. But you need to take into account the dose of
these fertilizers. Before introducing into the ground some fertilizers take into account
climatic conditions, exhaustion of the earth and also that which will be sown in this
part of the earth, as for each type of grain crops there are their kinds and doses of
mineral fertilizers.

Thus, even taking into account all the factors of cultivation and cultivation of
agricultural crops, farmers receive sufficient yield. To obtain a sufficient financial
reward after the yield is implemented in order to be able to purchase the necessary
materials for the processing of land and the cultivation of crops.
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DEVELOPMENT APPLICATION «MODELING JEWELRY» FOR
INTERNET-SHOP

Actuality of theme. To date, many processes have been automated, and the
production of accessories is no exception. Now handmade decoration can be bought
from many designers and masters, and they appreciate such products even more than
the costume jewelry of industrial production. Wearing ornaments that were made on
an individual sketch was a sign of excellent taste and style.

Keywords: Internet-shop, application, scheme, beading.

Presenting main material. In recent years, the purchase of any product in
online stores has become widespread. This is a very serious step on the road to
progress, first of all because it gives people the opportunity to avoid the need for trips
at stationary outlets. Of course, simple stores have existed before, and there are now
and they will always be available, while there are people who enjoy the "shopping".
However, such an opportunity is far from all. To use the service of an online store is
beneficial: first, it is a guarantee of obtaining a truly quality certified product. and
secondly, it's a chance to avoid exhausting searches. and thirdly, it is possible to save,
since, most often the cost of goods in online stores at least slightly, but below normal.
And, finally, fourthly, you can find everything you want, since almost everything can
be bought on the Internet. Similarly, one should not underestimate the possibility of a
cashless payment, because it is very convenient, but unfortunately, not all fixed retail
outlets, give their customers such a chance. An online store is a very necessary and
important thing. Accordingly, if there is demand, then there will be a proposal. The
number of online stores grows on the Internet every day. This is a very advantageous
opportunity to expand your own business by increasing sales.

Increase the effectiveness of selling an online jewelry store by implementing
the "Jewelry Modeling" application.

To achieve the goal, the following tasks must be solved: 1. Analyze the subject
area and determine the problem setting; 2.Develop a technical specification for the
software; 3. Design software itself.

The application should solve the following problems: 1) Helps to perform a
unique sketch to the taste of the user; 2) The module has a wide spector of colors; 3)
The shape of the beads is selected; 4) Preserves pattern decoration; 5) The module is
easy to use; 6) There must be information about the developer.
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The basic requirements for the design of the application for simulation are as
follows: native appearance for the operating system; intuition; friendliness to the
user; simplicity; the brightness of the design.

It is important to create an interesting design and a simple and convenient
interface. The interface for users should be simple, understandable. The design must
be colorful and vivid.

Conclusions. The market of online jewelry stores was investigated and a social
survey was conducted in the social network, a technical task was developed for the
software, a plan for the application "Modeling of ornaments" was developed for the
online store, the module design, the architecture and functionality and a test case of
software was conducted.
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THE SYSTEM OF MANAGEMENT OF THE CREDIT STORY DATA OF
THE BANK'S USERS BASIS

Borrowers who apply to a bank for a loan sometimes get a refusal, while
employees do not always find time to explain the reason. In fact, there are several
reasons for refusing a client to lend: unstable social status, low income or lack of
permanent income, lack of mortgaged property.

In order for a borrower to be able to get a loan in a bank, there must be a
database of users in which he is included. Such a base is called - credit history.

The customer's credit history is called a collection of information about loans
borrowed at any time in any of the Ukrainian banks, maturities, delinquencies, fines,
fines and similar indicators that reflect the discipline of a citizen.

One of the key processes is the system that creates the story. The system must
record and recognize all operations performed by users, such as:

e The start and end time of the system;

e User information;

e List of completed requests and transactions.

The main function of the bank's credit history is to provide the necessary
guarantees (availability of mortgaged property, lack of constant income, etc.) about
the borrower and the grounds for granting a loan, or for insufficient guarantees in the
refusal of lending. In turn, the user of bank services with the help of this system can
estimate their chances for the next loan.
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MULTIPLE-FACTOR, MULTIPLE COMPONENT MODELING METHODS
IN CONDITIONS OF MODERN BUILDING DEVIL

Wavelet-analysis provides a new criterial basis for choosing the
options for a construction project in the process of preparing tenders for
performers of general construction and special works. The basis of such
tools 1is: multifactorial, multicomponent modeling and multicriteria
selection of alternatives for building construction for projects, provided
that the level of biospheric compatibility is used as the leading analytical
coordinate of such simulation.

The models of this type, implemented in the format of modern
construction, will serve as the basis for organizational and technological
and environmental expertise of projects, which together provide the
developer with proper monitoring of the investment cycle of the
construction project.

Innovation building programs and building projects are being
developed in the countries of the European Union on the principles of
"biosphere bonds". The key strategic determinants of such programs and
projects are the organization of construction on a fundamentally innovative
basis, which in the priority are aimed at the formation of a safe human life.

In Ukraine, the practice of such preferences, as well as effective
mechanisms for enhancing the motivation of construction participants to
attract biosphere compatibility principles in the development of
architectural and construction solutions, are still absent. This tendency
forms conflicting requirements and criteria for evaluating projects to
create new products and services. In such conditions, innovative
mechanisms of management of construction projects and programs based
on the modernization of the investment and construction cycle acquire a
special significance. Investigation of the influence of numerous and varied
random parameters of production factors on the process of building houses
is possible only on the basis of the application of probabilistic-stochastic
methods and corresponding models.
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The influence of random factors, which manifests itself in changing
the time parameters from the deterministic values, the deviation of the
intensity of the production of construction and installation work. Taking
into account the influence of all random factors on the production of
construction and assembly works can eliminate the causes of failures and
increase the reliability of interconnected construction processes.
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INFORMATION DIGITAL SECURITY: CRYPTO CURRENCY IN
BLOCKCHAIN

The mass media (media) operating in a digital format has created a new type of
media space, and communications based on digital technologies have fundamentally
changed the very nature of information and communication systems. Media space can
be viewed as an informational environment in which individual users or their groups
and other communities can act and function simultaneously. It is part of the social
space covered by one or another means of mass communication. In media space,
users create content, distribute it, perceive visual, audiovisual content, text images of
interest and can be available to them. The digital media space differs from the media
one by the fact that the social environment in which it is formed is covered by the
content of digital media.

To ensure the security of digital information distributed over the Internet,
blockchain systems have been developed and implemented, which function as a self-
regulating mechanism, although they have not been referred to as such ones. The
most significant and actual value of the blockchain technology has been used in
recent years for the development of the digital economy. In particular, block chain
technologies have become widespread for the creation of cryptography. That is why
today, many theorists and practitioners associate a blockchain technology as an
exceptional system that serves as the carrier (basis) for creating crypto-currency.

The digital format of registration (creation, encoding, dissemination of
information, decoding and application) of the external format has essentially created
a new type of media space, which has an undeniably huge impact on the economy,
politics and culture of the entire global world. It is no coincidence that these
processes have already become the subject of special attention of domestic and
foreign scientists.

The items that we now refer to as Blockchain, were previously developed in
order to ensure the security against hacker attacks, data storage in banks to store
financial transactions, etc. The blockchain system, for whatever it might be used,
functions as a self-regulating mechanism. Its functionality is determined by the
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installation of platforms, based on the goals set.

For the development of blockchain as a basic technology for the functioning of a
cryptographic-protected speculation, it is necessary, first of all, to create the
appropriate electronic infrastructure. What is more important is to develop a
theoretical and methodological framework for the functioning of all global digital
systems, especially those which are mainly used in the digital economy.

A very topical issue arises, mainly the protection of cryptology, formed in the
blockchain system.

It is possible for users who have their own password (or key) to this chain to
connect to place information and edit information placed in blockchain. The owner of
the key is the owner of the block. Immediately a new question arises: who is the
owner of the code - the key to the blocker's user? Government, banks, firms? Banks
would like to lead the process of managing crypto-currency. But Blockchain
technology deprives them of this function. Under these conditions, a safe deposit box
for storing money can be secured.

The whole chain of blockchain is a distributed database. It is quite important that
it does not have a centralized processor, controlling individual blocks. Data is owned
only by key holders and those to whom they will be provided. This system works
exactly like a DNA chain: each molecule (block) contains information that cannot be
changed if they are not true - the general system will not accept them.
Technologically, such a security system is provided by special cryptographic
programs, which use complex mathematical formulas and a huge number of powerful
computers that carry the main load by storing data about the system.

References
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'KuiBChKMil HAI[IOHATBHUH yHIBEpCHTET OYIiBHALTBA i apXiTeKTypH, YKpaiHa
HarionansHnii  TexHiunmii yHiBepcurer VYkpainum «KHiBchbKHil MOTiTEXHIUHMI
iHcTUTYT» M. . CikopchKOro

TH®OPMAIIMHWAN MIIXIJI 10 OTHIOBAHHS CTY/IEHTIB

[licns npuennanHs VYkpainm 10 bBomoHCbkoi KOHBEHIT OCHOBOIO st
OI[IHIOBAHHSI CTYJICHTIB CTaB iX I1HAMBIAyaJlbHUW pedTuHr. Peamizaiis Takoi
POIICAYPH OIIIHIOBAHHS AEMOHCTPYE YUMAJIO HEJ0JTIKIB. Bi3HAUYMMO OCHOBHI 3 HHX.

Ilo-nepme, cyro amuTuBHHMM xapakrtep peutunry. Ilo-gpyre, HaOpaHa
KUIBKICTh OalliB HE BiZOOpaXka€ TMOBHICTIO JOTPUMAaHHS CTyJIeHTOM rpadika
HaBYaJIbHOTO mporecy. [lo-Tpere, BaXIMBO BpPaxOBYBAaTH CTaOUIBHICTH HOTO
pe3yJIbTaTIB.

Ha nam mormsa, came BpaxyBaHHS TakKuUX TPhOX MO3UIINA J03BOJISIE TIPH
MiICYMKOBOMY KOHTpOJi (MPOBEACHHI €K3aMEHYy 4YH 3alliky) MaKCHUMAaJbHO
00’€KTUBHO OLIHUTU 3A00YTKH CTYIEHTa, a TaKOX IMpoaHali3yBaTh 3arajbHy
KapTUHY BUBYEHHS MPEIMETY Y TPYIIl, Ha MOTOII, Ha (DaKyIbTETI.

BpaxoByroun BuIll€3a3HAY€HE, HAM 3/1a€ThCA PAI[IOHATILHUM 3alpOBAKEHHS
napajebHO 13 TPAAUIIHHOI «Ta0IMYHOI» 1HGOPMAIIEID MPO XiJ HABYAIBHOTO
MPOIIeCy 13 MPEAMETY Yy TPYIIi, Ha TOTOI, PaKyIbTeTi, TAKUX NMU(PPOBUX MOKAZHUKIB,
10 MOXXYTh OyTH Ha3BaHI «MOKa3HUKAMH OCOOMCTUX NOCSITHEHb» cryaeHta — [10/]
(a6o personal achievements index - PAI). Takuii moka3HUK OOOB’SI3KOBO Mae
BKJIFOYATH y IIU(POBOMY BUTJISA/II HACTYIIHI JIaHi:

- «KOOpAWHATW» CTyJICHTa (HANpWKIaA, HOMEp 3aJiKOBOI KHUXKA YH
CTYJEHTCBHKOTO O17IeTa), 1110 103BOJISIE BU3HAYUTH PEIUTY HOTO MEPCOHANBHUX JaHUX;

- «KOOpAMHATH» MpeaMeTa Ta 3a0e3MeYeHHs] Moro BUKIIAJaHHS (BUITyCKHa Ta
3abesneuyroua kadeapu, MiClie y HaBYaJIbHOMY IUIaHI, BHUKJAJayl, II0 BEIyTh
3aHATTS 13 IPEAMETY).

3po3ymino, mo [IOJ] moBuHEH MICTUTH MOTOYHMM (200 TPOMIKHHI Tepen
€K3aMEHOM YH 3aJIIKOM, OCTaTOYHUIN — MICHA X MPOBEACHHS) PEUTHHT cTyaeHTa. Bin
Maex OOOB’SI3KOBO JOMOBHIOBATUCH JTAHUMHM TPO MaKCUMAIbHO MOMIIMBUM IS
CTyJI€HTa Yy JaHUW 4Yac pEeUTHHI Ta MOro Micue y peuTuHry rpynu (Kypcy) 3a
HaOpaHuMu Oamamu.

o x cTOCYeThCS BHILE3TaAaHUX, T0JAATKOBUX MOKA3HUKIB, TO MEPIIMNA 13 HUX
(3aCBOEHHS «KPUTHUHHUX)» PO3JALIIB) MOXKE OyTH B110OpaKEHHI MOCITOBHICTIO HYJIIB
Ta OJUHMIIL (BIAMOBIIHO O BCTAHOBJICHOI MOMEPEAHHO HASBHOCTI TaKWUX PO3ILIIB).
Jlist  BimOOpaskeHHsI Jpyroro, TPOTIOHYETHCS 3alpOBAAUTH TOKA3HUK YacoBOI
nyaktyaigbHocTi — ITYIT (time punctuality index - TPI), sxuit moxe Oytu
oOYHCIIeHu, HANIPUKIa, 32 GOPMYIIOLO:

62



YipaBaiHHSI pO3BUTKOM TeXHOJIOTIH — 2018

n(t)
=5, 1),
k=1

ae t, - mnepenbadeHa pPOOOYOI0 HABYAIBHOK IPOrpaMor0 jgara  k -ro
KOHTPOJIBHOT'O MIPOIIPUEMCTBA, /, - PeajbHa JaTa MPOXOKEHHS HOro CTYIACHTOM 13
MMO3UTHUBHOIO OIIIHKOIO, 7(%) - HOMEpP OCTAHHHOTO KOHTPOJIHLHOTO MipONPHEMCTBA,

MPOBEJACHOTO JO IMOTOYHOI JaTu. TakuM 4YHHOM, LEW IapaMeTp HaBYAJIbHOI
TUSJIBHOCTI CTy/CHTA JIEMOHCTPYE CYMapHHUM 4ac «IPOCPOUYKH» HUM 371aul pO3ALTIB
TUTIOBOT'O PO3PAaxyHKY YHM KypPCOBOi pOOOTH, KOJIOKBIyMiB, BUKOHAHHS KOHTPOJIbHUX
poOiT Tomo. Bin Moxe OyTH NOMOBHEHHMH MICHEM CTYIEHTa Yy PEUTHUHTY TPyMHH
(IOTOKY), BUBEJIEHOMY 3a MOT'0 3pOCTAHHSM.

Haperri, s XxapakTepucTUKU CTaOUIBHOCTI HaBYAIBHOI JISUIBHOCTI CTy/JACHTA
MOXe OyTH 3alpOIOHOBAHMM TMOKa3HUK cTabiapHOCTI 3acBoeHHs — IIC3 (Index of

Stabiliti of assimilation — [SA), o oGuucaIOETHCS 32 POPMYIIOIO:
2

n(t) NI _N
nc3=S| X NN |
k=1 N Nk

ne N, - MakcuMalbHa cyMa OaiiB, 0 MOXke OyTH HaOpaHa Ha k -My KOHTPOJIbHOMY

MIponpueMCTBi, N, - pealbHO HaOpaHa CTYAEHTOM Yy LIbOMY BHUIAJKy cyma Oais,

n(t) - Oyno 3ampoBaKEeHO paHime, N - 3arajibHa KiJbKICTh HAOpaHUX CTYJIEHTOM

O6amiB, N- MakCUMalbHO MOXIJIMBAa IX KUIbKICTh, €W TOKAa3HUK MPUPOTHO
JIOTIOBHIOETHCSI MICIIEM CTY/CHTA Y PEUTHHTY rpynu (MMOTOKY), COPMOBAHOMY 3a
HOr0 3pOCTaHHSIM.

OcTaToyHO 3ayBa)KMMO, [0 HA HAIl TMOIJIAJ, CYNPOBOKEHHS HABYAJIBLHOTO
MPOLIECY 3aMpPOBAKEHHSAM JJIsi KOKHOTO CTYAEHTa Takoro Lu(ppoBOro CympoBoay,
JI03BOJIUTH MTOBHOLIIHHO 1H(POPMYBATH SIK BUKJIAJadiB, TaK 1 aAMiHICTPAIIil0 PO CTaH
CITpaB SIK KO’)KHOT'O KOHKPETHOTO CTYJIEHTa, TaK 1y rpymi (IIOTOILIi) B LiJIOMY.

Criucok nitepatrypu

1. bopnoscbkuii  T.A., HecrepoB A.A. Tpamuuein C.}O. (2011)
VYrpasienue kadecTBOM oOpaszoBaTenbHOro mpouecca. — CII6. U3a-so PITIY um.
A.N. I'epuena.

2. Balyna Olena, Bezklubenko Irina, Butsenko Yuriy (2017) Additional
parameters are in informative providing of educational process. Fourth international
Scientific-practical conference ‘“Management of development of technologies”,
Ministry of education and science of Ukraine, Kyiv, 19-20 May 2017. Kuis:
KuiBchkuii HalllOHAIBLHUN YHIBEPCUTET OY/IIBHUIITBA 1 apXITEKTYPH.

63



YipaBaiHHSI pO3BUTKOM TeXHOJIOTIH — 2018

YK 517.977
I'onenkoB B. I

acUCTeHT Kadenpu iHPOpMAaIITHIX TEXHOJIOT1H
KwuiBcbkuil HaIllOHAILHUNA YHIBEpCUTET OY/IIBHUIITBA 1 apXITEKTypH, YKpaiHa

MATEMATHUYHE MOJIEJIIOBAHHSA TUHAMIKHA ITPYXXHUX JIAHOK
ABOJIAHKOBOI'O MAHIITYJIATOPA 3 BAHTAKEM HA KIHII

3aja4i TEOPETUYHOTO MOJICTIOBAHHS JIWHAMIKM POOOTIB — MAaHIMYJSATOPIB 3
ypaxyBaHHSAM TPYKHOI TMOJATIMBOCTI IXHIX JIAHOK BHUHUKAIOTH Y 3B’S3KY 13
3aCTOCYBAHHSAM IIUX POOOTIB y TOUHUX TEXHOJOTISX, KOCMIUHIA Ta IHIIMX Taly3sX
TexHikr. OCOOIMBICTh TOCTAHOBKU TAKUX 3a/a4 MOJATAE B TOMY, 110 KOXKEH €JIEMEHT
Npy>XKHOTO poOOTa B 3arajlkHOMY BUTIAAKY OJHOYACHO Oepe ydacTh B KiJIbKOX BHIAX
pyXy, SIKI BKJIIOYAKOTh IOBUIBHI Ta IIBUAKI 3MiHHI. [lpu 1bOMYy JOBOAMTHCS
BHOKPEMIIIOBATH MEPEHOCHI, BITHOCHI Ta KOPIOJICOB1 CUJIU 1HEPLIIi, [0 BUPAXKAIOThCS
4yepe3 y3arajdbHEHI KOOPJIWHATHU, SIKI SBISIIOTH COOOK0 KYTH BIIHOCHUX ITOBOPOTIB
CYCIJHIX JJAaHOK Ta BHU3HAYaOTh KOH(QITypaIlito >KOPCTKOro podoTa, a TaKOXK IMPYKHI
NepeMIIIeHHs, K1 € QYHKIISIMU ITPOCTOPOBOI KOOPAUHATH Ta 4acy. [ToOynoBana mpu
TakoMy TIJIXOJ1 CHCTeMa pPO3B’A3ylouuXx JIU(EepeHIIHHNX pPIBHAHb JUHAMIKU
IPYXHOTO poOOTa BIAHOCUTHCS 10 TIOPUAHOTO THUITY, OCKLJIBKHA MICTHTh 3BHUYaiiHI Ta
YAaCTKOB1 MOXIJHI 32 YacOBOIO Ta MPOCTOPOBOIO KOOpJAWHATAMH. METOAM MOIIyKY
PO3B'SI3KIB TakMX pIBHAHH B HAIl Yac pPO3pOO0JIEHI HENOCTaTHRO, TOMY IpH
JOCHIDKEHHI TPY)KHUX KOJIMBaHb POOOTIB 3a3BUYail PO3MISIAAIOTHCS CIPOIEHI
MOCTAHOBKHM, B SKUX a00 BHUBYAETbCA NPYXHUA OIHO- ab0 JBOJAHKOBHIA
MaHIMyJIsATOp, 200 PO3TIAAAETHCS MPYKHUN POOOT 3 OE31HEPILIMHUMHU JTAHKAMH, KU
MO’K€ OYTH OTHCAaHUM KIHLEBOIO KUTBKICTIO CTYIEHIB CBOOO/IH.

B nmaniit pomoBigl Ha TPUKIAAI MPYKHOTO JABOJAHKOBOTO MAaHIIMyJIsATOpa
BUKIAJCHA  METOJMKAa  YHCEIBHOTO  MOJEIIOBAaHHS  JHHAMIKH  MPYXXHOTO
MaHIMyJsATOpa, SIKUWA YNPaBISETHCS 30BHIINIHIMH MOMEHTaMH. MeToanka OCHOBaHa
Ha 3aCTOCYBaHHI HESBHOI cXeMH Meroaa XyOonTa IHTErpyBaHHS 3a YacoM Ta
YUCENIbHOI TOO0Y/I0BH MaTpulll (yHIaMEHTAJIbHUX PO3B'A3KIB IPU I1HTErpyBaHHI
PIBHSIHb PYXy 3a IPOCTOPOBOIO KOOPJAWHATOK. BiIMIHHICTD HMPUHHSATOTO MiAXOMY
noJjisira€ B TOMY, IO Ha KOKHOMY KpOIli iHTETpYBaHHS 3a YacoOM BiJIIyKyBaHi
3HAYEHHS Yy3araJlbHEHWX KOOPJIMHAT BKIIOYAIOTHCS 1O KUIBKOCTI BapiiOBaHUX
3MIHHUX, SIKI BH3HA4YalOThCS 3a JOTOMOTOK (yHAAMEHTAIbHOI MaTpuili. Taka
METOJIMKa MOXe OyTH pO3MOBCIOPKEHA HAa BUMAIOK MPYKHOTO MaHIITyJIATOpa 3 Oyb
— SIKOIO KIJIBKICTIO JIAHOK.
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Criucok nitepatypu
1. I'onenkos B. [I. Marematnune MOJAETIOBAHHSA JWHAMIKM TPYKHOI JIAaHKU
OJIHOJIAaHKOBOTO MAaHIMyJATOpa 3 BaHTakeM Ha KiHIi // T'ipHudi, OymiBesbHI,
JIOPOXKHI Ta METIOpaTHBHI MaluHU: BceykpaiHChbkuil 301pHUMK HAyKOBHUX Ipallb.
Bunyck 71. — K.: KHYBA, 2008, c. 96 — 99.
2. Jlisynos I1. I1., I'onenxos B. . MarematuuHe MOJETIOBAHHS JUHAMIKH MPY>KHUX
JIAHOK JIBOJJAHKOBOTO MaHinyiaropa // I'ipHudi, OyaiBeNbHI, JOPOXKHI Ta

MeJIiopaTUBHI MalliHu: Beeykpainehkuii 301pHUK HayKOBUX Tpailb. Bumyck 74. —
K.: KHYBA, 2009, c. 28 — 35.
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T'opna O.B.', Konowmiens C.I1.°

'K.T.H., JIOIL.

*acrmipaHt

KuiBchkuii HallloHATLHUM YHIBEPCUTET OYNIBHUIITBA 1 apXiTEKTYypH, YKpaiHa

PO MPOBJEMY JIOKAJIIBALIL JE®EKTY TUITY "TPIIUHA" HA
OCHOBI KOHTPACTIB HU®POBOI'O 30bPA’KEHHSA

OpHi€r0 3 OCHOBHUX XapaKTEPUCTUK OMTHYHOTO 300paKEHHSI, SIKa 3aJICIKUTH Bl
CBITJIOTEXHIYHUX TapaMeTpiB 1 B 3HAYHIA Mipl BHU3HAYA€ SKICTh 300pKECHHS €
KoHTpacT. KoHTpacT 300pakeHHsI — BHOPSJKOBAaHA MO TMOBEPXHI 300pa’KEeHHS
00paHOi XapaKTEPUCTUKH CYKYIHICTh JIOKQJbHUX KOHTPACTiB 100 (OHY
300paXKeHHsI, 17151 TIOSIBH SIKUX Ba)KJIMBE B3a€EMHE PO3TAIllyBaHHS CYMDKHUX 00JIacTel,
AK1 BIAPI3HAIOTBCA 3a KoOJbopoM (PoH 1 obmacte poBy), CBITJIOM (00JacTi
NPUMHUKAHHS), TEKCTyporo (Oepera TpiluHU) HaA 300pakeHH] JAePEKTy THUITY
«rpimumHay (3ATT) Ta BUKOPHUCTOBYIOUH SIKI MOKHA PO3MEKYBATH BCl 00JaCTI KpiM
TOTHKY OOJacTed TeKCcTypa-TekcTypa. [Ipu oMy, Hampukiam, misi OeperiB, TOUKH
pocty abo Touku posranyxeHns Ha 3[TT cnix mogaTkoBO BpaxoByBaTH MPOLEAYPH
3MINTyBaHHs OCHOBHOI mamiTpu 300paxkends JTT mist ¢popMyBaHHS KOHTpACTiB 3a
KOJILOPOM 1 IHTEHCHBHICTIO, OCKIJIbKM KOHTPACT BUHUKAE MIXK JBOMa KOJbOPAMH 3
YiTKO BUP@KECHUMHU BIAMIHHOCTSAMU. YuM Oinbina pi3HUIE B KoedillieHTax
BinoOpaxkenHsa oO'ekta JTT i doHy 300paxeHHs, THM Olbllle BUAHO BIAMIHHICTD.
MakcumanbpHOro edexty B BUAUMOCTI enemeHTiB 00'ekta JITT MoxHa mocartu mpu
BUKOPHUCTAaHHI KOHTPACTY 3a SICKPaBICTIO CIIBHO 3 KOJIbOPOBUM.

Ha popmyBanns kontpacty 300paxkenns JITT 6e3nocepenHhO BIUIMBAIOTH:

- YMOBH €KCHO3HIIIi Ta TPaKkT (hOPMyBaHHSI 300pKEHHS;

- HEeHaJarokeHicte Web-kamepu;

-TOYKa 3WOMKH (paKypc), sika 3ajieXUTh BiJ BIJICTaHI Ta KyTa MOBOPOTY
00’€KTUBY BIJIHOCHO MOBEPXHI 00’ €EKTY MOHITOPHUHTY;

- 3MI1HH OCBITJIEHOCTI;

- 30BHIITHE CEPEIOBUIIIE;

- XapaKTepUCTUKU MaTepialy MOBEPXOHb, a caMme penbed, Komip, TEKCTypa Ta
TUIOB1 3a0pyAHEHHS, K1 MOPOXKEH] MTUJIOM 1 BKIIOYCHHIMU,

- BimOuBaroui moBepxHi Ob, HasBHICTh Ha HUX PI3HUX IUIIBOK 1 MOKPUTTIB.

Tak stk KOHTpACT B SBHIN Mipi 3aJI€KUTh Bl JIOKaIi3allii MOPIBHIOBAHUX JIJISHOK
300paxennss TT, to ma Horo ocuoBi 3ATT MOXIHMBO YSIBUTH $IK CYKYIHICTb
KJIAaCTEpiB B TMPOCTOPI BUKOPHUCTOBYBAHUX O3HAK 300pa)KEHHS SIKI € TMOCTIMHUMHU
BEJIMYMHAMM 13 33/1aHOI0 TOYHICTIO Ta MOXXYTh 3aCTOCOBYBATHUChH I 17eHTU]IKAIIT
JTT, mo 103BoJIs€ BIATBOPUTH ABOMIPHUN XapaKTep 00’ €KTy pO3Mi3HaBaHHS.
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BucHOBOK: KOHTpACT ik OCHOBa 17151 po3poOku MetoaiB nocuimkerns 3ATT mae
3HaYHUI MOTEHLIaJ AJI1 METOAIB 1 aNrOPUTMIB JOKasi3amii BiacHe 300paxkenns JTT
Ha 3/ITT, no3Bossie MoKaIi3yBaTH MOTEHIIIHE 300paXKeHHS TPILIIUHH.

Criucok siteparypu
1. I'opoa O.B., Konomieyv C.II. ViccmenoBanue KOHTpacTa HUDPOBBIX
n3o0pakennit nedexra Tuna «rpemiuHay // Scientific discussion Ne 1 (1), 2016, p. 26-
30.

67



YipaBaiHHSI pO3BUTKOM TeXHOJIOTIH — 2018

YK 004.8

Heminos ILT.

JOLEHT Kadeapu mporpaMHoi iHKeHepil Ta IHGOpMaLiifHUX CHCTEM
KuiBchkuii HalllOHAILHUM TOPTOBEIBHO-€KOHOMIYHUN YHIBEPCUTET, Y KpaiHa

TEXHOJIOI'TI HITYYHOI'O IHTEJIEKTY OITHKN THBECTHIIMHUX
ITPOEKTIB

[TokpamieHHst 1HBECTUIIHHOTO CTaHy Ha MIJMPHEMCTBI, B PErioHl Ta B KpaiHi
3aNeXUTh Bl OaraTbOX BHYTPIMIHIX Ta 30BHINIHIX YWHHUKIB: TOJITHYHUX,
€KOHOMIYHMX, COIlaJIbHUX, MTPAaBOBUX Ta IHIIUX, SKI JIIOTh Ha BIJAMOBITHOMY PIBHI.
[IpuBenenns ix mo0 30anaHCOBaHOI CHUTYyallli 3HAYHO TOJIIMIIYE IHBECTULIIMHUN
KJIiMaT. AJie HasBHICTb JKEpeJl 1HBECTYBAaHHS € TUIbKH HEOOX1THOI YMOBOIO IS
PO3BUTKY. BakimuBOIO CKJ1a/10BOIO y BUPIIIEHHI MPOOIEM 1HBECTHIIIMHOT AISIIBHOCTI €
TEXHOJIOT11, sIK1 3a/IisiH1 B po3po011i Ta OwiHIlI iHBecTUIIHHUX mpoekTiB (II1).

Y 1oHATTS €(pEeKTUBHOCTI IHBECTUIIIMHOTO TPOEKTY 3a3BUYail BKJIAJAIOTh
CTYMiHb MOT0 BIJIMOBIAHOCTI IIIJISIM Ta IHTEpECaM y4acCHHUKIB 1HBeCTyBaHHs. [|j1s1 ToroO,
1100 BU3HAYUTH LIEH CTYIIHb 1 PO3PaXOBYETHCA LISl OIIIHKA.

Ha nmpakrtuii 3a3Buyail 3aCTOCOBYIOTBHCS JIBI TPYHH METOJIIB OLIIHKU MPOEKTIB:
ctatuyHi (X HA3MBaIOTh MPOCTI a00 TPaIUIIIIiHI) Ta AUHAMIYHI.

3a CTaTHYHUM METOJOM PO3PAaXOBYIOTHCS TIOKa3HUKU: TEPMiH OKYITHOCTI
iuBectuiiid (Payback period, PP) ta xoedirient edextuBHOCTI iHBecTuIlii ( Account
rate of return, ARR).

3a TUHAMIYHUMH METOJaMH PO3PaXOBYIOTHCS: YUCTa MOTOYHA BapTicTh (Net
present value, NPV), innexc penrtabenbHocTi iHBecTuilii (Profitability index, PI),
BHYTpiliHA HOopMa peHrtabenbHOCTi (Internal rate of return, IRR), monudikoana
BHYTpilHA Hopma peHTabenbHOCTI (Modified internal rate of return, MIRR) Ta
JTMCKOHTOBaHUM TepMiH oKymHOCTI iHBecTHIii (Discounted payback period, DPP).

Ane HasBHICTh 3HAYHUX PU3UKIB T4 HEBHU3HAYEHOCTEHW B MPOEKTI MPU3BEIIO JI0
3aJIydeHHs OUIbII CKJIAJIHMX MOJENel TakuX, K aHaji3 MoJiejield Ha YyTJUBICTb,
CTaTUCTUYHHI MeToa MoHnTe-Kapno 1 BU3HaYeHHs pU3HKIB Ta CTIHKOCTI MPOEKTY
Ta iHmuX. [Ipu HpoMy ciij BiI3HAUUTH, IO CTATUCTHUYHI METOAM MOKHA 3aJIydyaTd y
THX BUMAJKaX, KOJH SBHUIIIA MAalOTh UMOBIPHICHY ITOBTOPIOBAHICTb, aji€¢ IHBECTHIIIIHI
OPOEKTH, OUIBIIICTh 3 SKUX € IHHOBAllIWHUMH, XapaKTEePHU3YIOThCS 3HAYHOIO
HEBU3HAYCHICTIO Y (hOPMI PO3MHUTOCTI Ta HEUITKOCTI 3HaUeHb MapaMeTpiB. Bece Buiie
3a3HauYCHE CHOHYKajao (haxiBIIB 3aaydyaTH A0 M€l MpoOJIeMAaTUKUA 3HAYHUU CIEKTP
MOJIEJIEH IITYYHOTO 1HTENIEKTY, a caMe KOHEKIIIOHICTChKI Ta HeUiTKoi Jioriku [1,2]. 3a
JOTIOMOTOI0  HaBYaHHS  HEHPOHHUX MEPEX BIAETHCS  3HAXOJUTU  OINIHKH
IHBECTHUIIIMHUX TIPOCKTIB 3 YypaxXyBaHHSAM pI3HUX BIUIMBIB, $KI HE MOXJIMBO
dbopManbHO BUSHAUUTH.
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B pamkax mapagurmMu OOYHCIIOBAJLHOTO IHTENEKTY PO3BUBAIOTHCS TiOpUIHI
CHUCTEMH, OCHOBOIO SKHX € T€HETUYHI aJTOPUTMHU, T€Opisl HEUITKUX MHOXUH JI. 3azxe
Ta MoJieJl HeMpoHHUX Mepex. Ll Moneni mocTiitHO PO3BUBAIOTHCS TA 3HAXOISATH CBOE
MicIie B TpOOJIEMATHIIl OI[IHKY 1HBECTUIIIMHUX MPOEKTIB.

Hapenemo nesxi npoOiaemMu, BUPIIICHHS SKUX I1IBUIIUTH PIBEHh BUKOPUCTAHHS
TEXHOJIOT1H IITyYHOTO 1HTENEKTY B OIIHIIl 1HBECTHUIIIITHOTO MPOEKTY:

-BU3HAUYeHHA Ta Kiacudikamis mnoka3HukiB oIiHKK II1, sxi MoxyTe OyTH
OTMMCaHI JIIHTBICTHYHUMU 3MIHHUMHU Ta BCTAaHOBJIEHHS iM BIANMOBIAHUX (QYHKIIH
IPUHAJIEKHOCTI;

- pO3pO0JIECHHS Ta PO3IIUPEHHS HOBUX KJIACiB TOPUIHUX MOJICIICH;

- po3po0JIeHHST apXiTEeKTypH B3a€EMOJIIi CHMBOJIBHHX MOJENICH MPEICTABICHHS
3HAHb 3 TIOPUTHUMU MOJICIISIMH.

Po3risiHyTI TEXHOJOTIT MTYYHOTO 1HTENEKTY HAJar0Th MOXKIIUBICTH ONEPYyBaTH
HETOYHUMH JaHWMH, SIKI TPEACTABIIOTHCS HAa PIBHI MPUPOAHOI MOBU. 3aBISKU
IIbOMY € MOXJIMBICTh 3a3Ha4aTH B MPOEKTI HE TUIbKK TOUHY (YMCIOBY iH(OpMaIliio),
a TakoX HepopMaldbHy Ta HEBHM3HaueHy 1HGOpMaIlil0, [0 3HAYHO IIiJIBUIILYE
MO>KJIMBOCTI B OITIHIOBAHHI 1HBECTHIITHUX MPOEKTIB.

Crnucok nitepatypu
1. I'mu6oens M.M. IlITyuHuil 1HTENEKT: MiAPYY. A CTYJ. BUII. HaBY.
3aknaaiB / M.M. I'muboBenp, O.B. Onenpkuii. — K.:Bua. nim «KM Akanemis», 2002.-
366 c.
2. KaByn C.B. Cuctemu mryunoro intenekry: HaBu. moci0./ C.B. KaByh,
B.M. Kopotuenko — XapbkiB: XHEY, 2007.- 320c.
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€pykas A.B.', ITixa 10.]1.°

'acucrent xadempu iHGOpMAIiHIX TeXHOIOT1il

2CTyzle:HT cremansaocti KH

KuiBchkuii HallloHATLHUM YHIBEPCUTET OYNIBHUIITBA 1 apXiTEKTYypH, YKpaiHa

PO3POBKA BEBb 3ACTOCYBAHHSA «IHTEPHET ®OPYM»

Cytb pobGotu ¢dopyMmy moJisira€ B CTBOPEHHI KOpHCTyBadyamu (BiABiTyBauyaMu
dbopyMy) cBOIX TeM 3 iX TMOJAJIbIIUM OOTOBOPEHHSM, IUISXOM PO3MIIICHHS
MOB1IOMJICHb BCEPEAMHI LIUX TEM.

KopuctyBadi MOXyTh KOMEHTYBATH 3asBJICHY TEMY, 3aJaBaTH MUTAHHS 1O Hii 1
OTPUMYBATH BIJIMOBIMI, a TAKOXX caMmi BIJIMOBIaTH Ha MUTAHHS IHIIUX KOPHUCTYBayiB
dopymy. VYcepeawHi TEeMH TakKOXX MOXYTh BIAIITOBYBAaTHCS  ONMUTYBaHHS
(romocyBaHHS), AKIIO 1€ M03BOJsiE€ ABMKOK. [luTaHHs 1 BiAMOBiAI 30€piraroThCs B
6a31 qanux Gopymy, 1 B MOJAIBIIOMY MOXKYTh OYTH KOPHCHI SIK y4acHHKaM (Hopymy,
Tak 1 OyAb-KMM KOpPHCTyBayaM [HTEpHETy, sIKi MOXYTb 3alTh Ha (POpyM, 3HAIOUH
ajipecy caiTy, abo OTpUMAaBIIH HOTO BiJ MONTYKOBUX CHCTEM.

Temu onniel TemMaTUKH 00'€HYIOTHCS, JJIS 3pYYHOCTI B BiAMoBiAHI Po3ainy i,
TaKUM YMHOM, HaWmomMpeHima iepapxis Be0-popymy: Category — Topic — Post.
Yacto kibka po3AUTIB 3BOASTH Pa3oM, Ha3WBAIOYM Taki Hampo3aumm (popymamu. Y
IIUX BUMNAJKaX BeO-HOpPYyM JIIUTHCS Ha KiIbKa (POpyMiB, sIKI B CBOIO YEpTy PO3JLICHI
Ha po3aiutm. 3a MetogoM ¢opMyBaHHs HaOopy TeM (popymu OyBaroTh 3 JUHAMIYHUM
CIICKOM TE€M 1 3 TIOCTIHHUM CHHCKOM TeM. Y (GopyMmax 3 TWHAMIYHHM CITUCKOM TE€M
MIPOCTI YHIACHUKU MOXYTh CTBOPIOBATH HOBY TEMY B paMKaX TeMAaTHKU (OPyMY.

Cami MOBITIOMJICHHS 3a3BHYail MAlOTh BUTJISII: «aBTOp - T€Ma - 3MICT - jata /
qacy.

Icnye nBa migxomu moOynoBH BeO J0MATKIB: TpaaulliiHI BeO q0AaTKU, SKi
BUKOHYIOTh OUIBIIY YacTHHY JIOTIKM MPOTpaMH Ha CEpBEpl, 1 OJHOCTOPIHKOBI BeO
nonatku (Single page applications), siKi BUKOHYIOTh OIJBIIYy YacTUHY JIOTIKH
NPU3HAYECHOTO Ji1 KOpUCTyBaua iHTepdeiicy B BeO Opaysepi, CHUIKYIOUUCH 3 BeO
cepBepoM 3a jornomororo API.

Tak sx y po3po0IroBaIbHOr0 aBTOpoM BeO noaaTKy Oyne Oaratuil iHTepdeic 3
BEJIMKOIO KUIBKICTIO (YHKIIH, /Ui BUPIMICHHA JaHOI 3a7adi oOpaHO apXiTeKTypy
«Single page application".

Criucoxk siteparypu
1. Kasagoni S.K. - Building Modern Web Applications Using Angular —
2017
2. Node.js in Action, Second Edition
3. MongoDB: The Definitive Guide, Second Edition
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Korenko H.O.", XKupoga T.O.

"’k.ILH., crapmmii BuKnazau kadempu mporpamHoi imkeHepii Ta iHMopMariHIX
CUCTEM

KuiBchKuil HALIOHAIBHUIT TOProBeJIbHO-EKOHOMIYHUHN yHIBEpCUTET, Y KpaiHa

3ACTOCYBAHHSI SCRUM ITPU PO3POBLI TA TECTYBAHHI WEB-
TIOJIATKIB

IT-ipoekT y By3bKOMY PO3YMiHHI — 11€ 3aIJTAaHOBaHI Ta 33I0KyMEHOBaH1 po0OTH,
MOB'sI3aHI 3 OI[IHKOI, BHUOOPOM, MOJIEpHI3alli€l0, aJanTalli€lo, KacTOMi3alli€lo,
HaJAIITyBaHHAM,  BIPOBA/DKEHHAM,  TECTYBaHHSM,  ONKCOM,  IHTETpalli€lo
[ndopmariitnux cuctem y BuU3HadeHIN Oi3Hec-o0macTi. Ak mpaBuio, Takui [Ipoekt
CHpSIMOBAaHUN Ha 3a0e3MeyYeHHs JOCATHEHHS Oynb-KHX Ol3Hec-I[iiel opraHizaiii, B
AK1 BIH peani3yeThes.

3amizauii  TpukyTHUK (iron triangle, project management triangle) — ue
abcTpakilis, IO OINUCYE B3aEMOJII0 OCHOBHHUX aTpHOyTIB ab00 XapaKTEpUCTHUK
MPOEKTy: 00csry poOiT, TEPMIHIB 1 pecypciB (KOMaHAH, a oTke 1 OwomxkeTy). CeHe
FOTO TPUKYTHHKA B TOMY, LIO OOMEXEHHS Ha 00csar poOiT, TepMiHU 1 OIOKET
MOBUHHI OyTH PO3yMHUMH, 1 OyJb-SIKUM MEHEIKEp MPOEKTY MOBUHEH BMITH HUMH
KepyBaTH. B iHIIOMY BUNIIKY TIPOEKT PU3UKYE CTATH MPOBAIBHUM.

['ayuxi mopaeni kuTTeBoro nukiy [13 mo3BoNsIOTH MpoekTaM OyTH y OLIBIIOCTI
BUMAJKIB HE MpOBaJIbHUMHU. [Hyuka Mozenb sBisi€ COOOI0 CYKYMHICTh PI3HUX
niaxo1iB 10 po3pooku [13 1 6a3yerbes Ha T.3B. «Agile-manidecTin:

1. [HaMBi1MyanbHICTE 1 B3aEMO/IISI BAXKJIMBIIIE MPOIIECIB Ta IHCTPYMEHTIB.
2. [Ipairorounii NpoyKT BaXKJIMBIIIE BUUEPITHOI TOKYMEHTAITi.

3. CmiBmparis 3 3aMOBHHKOM BaXTHMBIIIE Y3TOIKEHHS] YMOB KOHTPAKTY.
4. ["'OTOBHICTH 10 3MiH BaXXJIUBIIIE MPOXOIKEHHS MOMEPEAHIM IJIAHOM.

SIK HECKJIaJHO 370TaJaTHCS, TIOKJIAIeHI B OCHOBY THYYKOi MOAEII MiIXOAH €
JIOTIYHAM PO3BUTKOM 1 TMPOJOBKEHHSIM BCHOTO TOTO, IO OyJIO 3a JECATHIITTS
CTBOpPEHO 1 BUnpooOyBano B Bomocnaaniii, v-romiOHiH, iTepariiHiid IHKpeMEHTAIbHIMN,
crhipanpHiil Ta iHmUX Monessx. [Ipuuomy TyT Boepine OyB AOCATHYTHUH BIAYYyTHHUN
pe3ynbTaT B 3HIKEHHI OIOPOKPATHYHO! CKJIQJ0BOiI 1 MaKCHUMalbHOI ajanTariii
nporiecy po3podku I3 10 MUTTEBHX 3MiH PUHKY 1 BUMOT 3aMOBHHKA.

Scrum — ojHa 3 HAWUMOMYISAPHINIUX METOJOJOTIM THYYKOi po3poOKH (xoua
PO3POOHMKHN Ta MPAKTHUKU 3a3HAYAIOTh, 110 CKpaM — HE € METOJOJIOTIA, IO IIe
CBOEPIAHMIM (PPEeUMBOPK). Scrum NpOCTUHl y BUKOPUCTAaHHI 1 pOOUTH aKIEHT Ha
SIKICHOMY KOHTPOJI1 TIPOIIECY PO3POOKH.

¥ Metomosorii Scrum Bchoro Tpu podi: Scrum Master, Product Owner, Team.

Product Backlog — e mpiopuTe3oBaHUil CIIUCOK HAsSBHUX Ha JaHUW MOMEHT
0i13HeC BUMOT 1 TeXHIYHHX BUMOT 70 cucteMu. Product Backlog Bkimtouae B cebe use
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cases, defects, enhancements, technologies, stories, features, issues, i T.1. Product
backlog Ttakox BkiIIOuae 3aBaaHHsA, BaxiauBl ia komaHau. Product Backlog
MOCTIHO TEPETIIAIAEThCSA 1 TOMOBHIOETHCS — B HHOTO BKJIFOYAIOTHCS HOBI BUMOTH,
BUJIAJIAIOTBCS HEMOTpiOHI, mepersiaatoTbest mnpioputetd. 3a Product Backlog
BianoBigae Product Owner. Bin Takox npairoe CiiibHO 3 KOMaHO JJIsS TOTO, 1100
OTpUMATH HAONIKEHY OIIHKY Ha BUKOHAHHS €JIEMEHTIB.

Ha erami roroBoro Product Backlog BinOyBaeThcst mmanyBanHst Sprint. Sprint —
BIIPI30K Yacy, SIKUH OepeTbcsl JUIsi BUKOHAHHS TEBHOTO (0OMEXEHOTO) CIHUCKY
3aBnaHb. PekomenayeThcsi Opatu 2-4 THXKHI (TPUBATICTh BU3HAYAETHCS KOMAaHIOIO
onuH pa3). OcHOBHE B IJIaHyBaHHI Sprinta — 1ie BHOIp ICTOpiH, Kl YBIMAYTh B
CIIPHHT.

OpnuM 3 mUTaHb MiJ 4Yac TUIAaHYBaHHS Sprinta — 3MIHCHUTH OLIHKY KOXKHOI
cropi. OriHka — 11e¢ KOMaHJHa poboTa, 1, HalyacTille, BC1 YJIEHW KOMaHAW OepyTh
y4acTh B OI[IHII KOXKHOT 1CTOPIi.

[Ticns 3akiHUeHHS TUIaHyBaHHS Sprinta HacTana yepra Scrum Master'a cTBOpUTH
sprint backlog. Ile HeoOxigHO 3poOUTH Mmics IUIAaHyBaHHS Sprinta, aje A0 MOYaTKY
MEPILIOro MOJAEHHOro Scrum'a.

JlemoHcTparisg Sprinta — Aye BaXXJIMBa YaCTHMHA Scrum'a, sSiKy 6araTto XTo BCe XK
HETOOLIHIOE.

Backlog Grooming — ue perymsipHuil 3axii, B pamkax sikoro Product Owner
CHUIbHO 3 KOMaHAOK MPOBOAATH aHANI3 1 «IepeTpylryBaHHsm» Oekiora. Grooming
NPOBOJUTHUCS, OO0 MEPEKOHATHUCS B TOMY, IO TMpeACTaBlieHI B OEK03i 3aBAaHHSA
aKTyaJibH1, MalOTh MPIOPUTET, a MPEJCTABICH] Y BEPXHIM YaCTHHI CIHMCKY 3aBJIaHHS,
TOTOBI /IO IJITaHYBaHHS B Sprint, peasizailii 1 BUIIyCKY.

PerpocniekTrBa MpOEKTIB — pUTyai, SKUH MPOBOAUTHCA B KIHII MPOEKTY IS
TOT0, 1100 BUHECTH YPOK 3 TOCBIAY 1 CIUIaHyBaTH [1i AJI MOJAJBIINUX POOIT.

3 ypaxyBaHHSM BHIIE CKa3aHOTO MOKHA 3pOOUTH BUCHOBOK PO T€, IO THYy4YKa
METO0JIOT1sI PO3POOKH MPOrpamMHOTO 3a0e3neueHHs Scrum i7eanbHO MAXOAUTh IS
CTBOpPEHHS BUCOKOAKICHUX Web-104aTKiB y CTUCHI TEPMIHH.

Criucok nitepatypu
1. Agile-maniect po3poOku mnporpamHoro 3abesneuenHs. — URL:
http://agilemanifesto.org/iso/uk/manifesto.html. (1ara 3Bepuenns 13.03.2018)
2. Henrik Kniberg, Scrum and XP from the Trenches - 2nd Edition. — URL:
https://www.infoq.com/minibooks/scrum-xp-from-the-trenches-2 (maTta 3BepHEHHS
13.03.2018)
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YK 378.014

3abapuno O.B.", Koporkux [0.A.2

'k..-M.H., moneHT kadeapy BHINOI MATEMATHKH

*acucrent kadeapu ITIIIIM

KuiBchkuii HallloHATLHUM YHIBEPCUTET OYNIBHUIITBA 1 apXiTEKTYypH, YKpaiHa

3ACTOCYBAHHA IH(I)OPMAI_[II?IHI/IX TEXHOJIOI'TH ITPH
BUKJAJAHHI BUILLIOI MATEMATUKHA

Peanii cyyacHOro cBiTY BHMararoTh IIMPOKOTO CHCTEMHOTO BIIPOBAKEHHS
iH(popMaIIiHUX TEXHOJOTIM y BCl cdhepu >KUTTEMISIBLHOCTI, 30KpeMa 1 y BHIIIH
ocBiTi. Jlirounii puHOK KBaji(pikoBaHOi Mpalll BUMara€e BijJi BUIYCKHHKIB BHIIUX
TEXHIYHUX HaBYAJIbHHUX 3aKJIAJIB SK HIKOJHM TJIMOOKHUX Ta OCMHUCIEHUX TEXHIUHUX
3HaHb. BojHOYac, HA Cy4acHOMY eTarli pPO3BHTKY BY3IBCHKOI OCBITH, KOJIM BEJIHKY
yBary MOpUAUIAIOTH TyMaHiTapu3alli Ta  3arajdbHOKYJIBTYPHIM  CKJIaIOBIH,
CKOpOYYEThCSI HABYAJIBHWUW Yac, TNependauyeHuil HaBYAIBHUMHU IUIaHAMHU IS
dbyHIaMEHTaNbHUX JWCIWIUIIH, 30KpeMa 1 Juisi BHINOI MaTemaTtuku. Yepes 1ie
TpaAUIIiiiHI METOAM BUKIIAJAHHS HE I03BOJISIIOTHh MAKCHMAIBHO €(DEKTUBHO Ta SAKICHO
3a0€e3MeYUTH CTYACHTIB BCIM HAOOPOM HEOOXIAHMX MaTeMaTHYHUX 3HAaHb, yMIHb Ta
HAaBUYOK, @ 3HAYUTh MOTPIOHO 3HAXOOUTH LULSIXA ONTHUMI3aIlil MpPOIECYy HaBYAHHS.
Onrtumizariss Ma€ MPOXOJUTH OJHOYACHO 3a JBOMA KpHUTEPisIMU: €(PEeKTUBHOCTI 1
SKOCTI TIPOIIECY HABYAHHS Ta KPUTEPIIO 3aTpaT Yacy BHKIAIAdiB Ta CTYICHTIB B
npoleci HaBYaHHS.

JlieBuM 3acob60M onTHMI3allii Mpolecy HaBYaHHS BUIIIM MaTeMaTulll B By3ax
MOXKE CIY>)KUTH CHUCTEMHE BIPOBAPKEHHS CY4YaCHHX 1H(OpPMAIIMHUX TEXHOJIOTIH.
Cepen OCHOBHUX IHCTPYMEHTIB BUKIIAQJaHHs BHIOI MaTEMaTUKUA 3 BUKOPHCTAHHSIM
iH(popMaIIiHUX TEXHOJIOTIH BapTO 3a3HAYUTU MYJIbTUMEAINHI Mpe3eHTalli, 10
MICTSITh TEKCT HaBYAJIBLHOTO Martepiany, ¢popMyinu, rpadiku, KpecaeHHs, Jiarpamu,
aHIMaIlio, B11€0, 3BYKOB1 e()eKTH, MpOorpaMU—TpeHaXepH Ta 3aCO0M CAMOKOHTPOIIO.
KopucHuM € TakoX BHUKOPHCTAHHS KOMIT IOTEPHUX MaTeMAaTUYHUX CHUCTEM (THITY
Maple, MatlLab, MatHCAD, Mathematica). Bce 1e m03Bojsie parioHaIbHO
OpraHi3yBaTH MPOIEC HABYAILHOTO 3aHSTTS, MIJBUIIUTH HAOYHICTh 1 HACHYCHICTH
JEKUIAHOTO Ta TMPAKTUYHOIO Marepialy, aKTHBI3yBaTH HaBYAJIbHO—III3HABAIBHY
AisUTbHICTH yuHIB. KpiM TOro, cam mporec HaB4aHHS CTa€ IHTEPAKTUBHUM, TBOPUUM
Ta OPI€EHTOBAHUM Ha CTY/CHTA.

Bukopucranns 1H(opMaIiitHuX TEeXHOJIOT1H npu BUKJIaJJaHH1
byHIaMEHTANBHUX JUCIUIUIIH J03BOJISIE 30araTUTH 3MICT Ta YPI3HOMAHITHUTH
dbopmu 1 crocoOM OBOJIOAIHHS HAaBYAJILHAM MaTepiajioM, MIABUIIUTH MOTHBAIIIO
HAaBYAJIbHO—TBOPYOi MiSTIBHOCTI CTYACHTIB Ha 3aHSATTAX, aKTUBI3yBaTHU OCOOHUCTY
MO3UIIII0 KO)KHOTO CTYJI€HTa, HaJJa€ MOXJIMBICTh OTPUMATH PUHIIMIIOBO HOBI 3HAHHS
Ta, B MOJAJIBIIOMY, BAKOPUCTOBYBATH iX JJIsl MPAKTHYHUX MOTPEO.
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YK 004.021:004.92

KBacuescokuii B.M.!, Boponaska €.B.

' AcriipanT

*JIOKTOp TEeXHIYHHUX HayK, IIpodecop

KuiBchkuii HallloHATLHUM YHIBEPCUTET OYNIBHUIITBA 1 apXiTEKTYypH, YKpaiHa

THO®OPMAIIVMHA BIBJIIOTEKA YHI®IKALII BY AIBEJIbHUX
KOHCTPYKIIN

ABTOoMaTH3aIisl BCiX cdep KUTTS JAaBHO CTajga HOPMOIO cydacHOCT. [l
onTUMI3allli MpOIECiB y MPOEKTYBaHHI pPO3pOOJICHI PIZHOMAHITHI CHCTEMH
aBToMatu3oBaHoro npoektyBaHHs (CAIIP) Ta aBTomaTH30BaHi CUCTEMH YIIPABIIIHHS
(ACY). Ha nanuii MOMEHT iCHY€ TEHJEHIIIS A0 TOpuau3aIlii CUCTEM IPOCKTYBaHHS
Ta yMIpaBIiHHS 1 CTBOPEHHS HAa 1X OCHOBI MPOTPaMHOTO 3a0e3MedeHHs] HOBOI SIKOCTI,
110 3a0e3meyye aBTOMaTH3all110 BCIX €TaliB KUTTEBOTO LUKITY OyAiBEIbHUX 00'€KTIB.
VY 3B's13ky 3 THM, 1m0 Tamdy3b iHGopmaTu3alii OyIiIBHUIITBA HE CTOITh Ha MICII,
BUHUKA€E mMoTpeda B po3poOIili HOBOTO Ta JOOMPAIOBaHHI MOTOYHOTO MPOTPAMHOTO
3a0e3MeyeHHs.

[Tpu poOOTI 3 Ti€l0 YW IHIIOK CHCTEMOIO MOB'S3aHOIO0 3 OyAIBHUIITBOM, MU
MOKEMO Y9acTO 3YCTPITHCh 3 TAKUMU MOHATTAMHM SK: HECyda CTiHA, 30BHIIIHA CTiHA 1
T.1. OCHOBHOIO MpOOJIEMOIO TIpH IIHOMY € Te, M0 KOXXKHa cHcTeMa, ad0 HaBiTh
KOHKPETHHI MOJMYJb, IUIariH, MOXE BUKOPHUCTOBYBATH IIi TOHITTS B PI3HOMY
po3yMiHHi. Hampuknaza, ans ogHOrO MOIyJsi Hecyda CTiHAa — II€ Ta CTiHA Y SIKOI
NPUCYTHIN aTpuOyT «HECy4yay, a AJsl IHIIOTO — 1€ CTiHA Y SKOi ToBIIMHA Onbire 300
MM. Takuii migxig € aOCONIOTHO HETHYYKUM Ta IHTYITHBHO-HE3PO3YMUIMM IS
KopucTyBaua. [[ns BupimeHHs 1iei mpoOjieMr Ha PiBHI OJHIE] CUCTEMHM Ta BCIiX i
MOJYJIIB 1 IJIariHiB, IPOMOHYETHCS po3poduTH iHPopMalliiiny 6161i0TeKy yHipikarii,
sgKa JO3BOJIMTh HE Juie YyHIpIKYyBaTH TNEBHUM HaOip MOHATH, a ¥ HagacTb
MO>KJIUBICTh KOPUCTyBa4aM 3MIHIOBATH 11 MIOHATTSI.

Jlo 610mioTeku yHidikallii mocTaBiaeH! HACTYITHI BUMOTH:
® MOJKJIMBICTh 3MiHH JIOT1KH POOOTH JJIs OyAb-sKOi (DYHKIIT 32 JOTIOMOTOIO
OKpPEMOTI'0 J1aJIoTOBOr0 BikHa, a0o0, Oe3mocepenHbo, il 4Yac BUKIHUKY
byHKIIIT;
® MOXJIMBICTH OHOBJICHHS 010JTI0TEKH, HE3aJICKHO BiJl MOIYJIS UM IJIAriHA.

Bupimenns uiei mpobnemu npomnonyetsess Ha npukiani Allplan. Ha Bigminy
Bin iHmmMX CAIIP, Allplan — 11e kKoMIUIeKCHE pillIeHHS, IO MO€EAHYE B cOO1 BCi
pO31UIM OYIIBEIBHOTO MPOSKTYBAaHHS: apXITEKTypa, 3alli300€TOHHI KOHCTPYKIIIT,
1H)KEHEepHI CUCTeMHM OyJiBeb, I'eHIUIaH, Oy/iBeJIbHI OOCSATH, OIlIHKAa BapTOCTI Ta
KOIIITOPUCY, METAJIOKOHCTPYKIIii Ta AU3aiH.

[adpopmaniitna mogens 00’exta Allplan Burnsgae HaCTymHUM YUHOM:
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Monens 00'ekta

leometpryHi mani Tomomoriuni faHi ATpuOyTHBHI IaHi MirHicHI XapaKTepUCTHKA

3o0pakeHnii HaOip XapakTEPUCTHK, a caMe: T€OMETPHUYHI JaHi, TOMOJIOTTYHI
naHl, aTpuOyTHUBHI JaHI Ta MIIHICHI XapaKTEPUCTUKU, € IIIJIKOM JOCTATHIM IS
BUPIIICHHS [TOCTABJICHUX 3a/1a4.

Mertow pobOoTH € yaocKoHaleHHs 1HGOPMAIIMHUX MOJACIeH OyIiBEIbHUX
€JIEMEHTIB 1 po3pobOka KoHIemnuii iHdopMmariitHoi 6i0mioTexku yHidikamii Ta i
peanizallis y BUTJIsiI1 Habopy KiaciB Ta 010J110TeK, siki MOKHa Oy/1e BUKOPUCTOBYBATH
PI3HUX MiJICUCTEMAX.

Crnucok nitepatypu

1. Bunpgepmyt I'. UHnuBuayanbHas apXxuTekrypa — uHAycTpuanbHo! / I
Bunsaepmyt, B. lllkatos // Kunuimrnoe crpoutensctBo. — 2011, — Ne3. — C. 32-35.

2. KsacueBcbkuii B.M. Metoau copTyBaHHSI F€OMETPHUYHUX OO’€KTIB Ta iX
peamizamisi Ha mnpukiaal Iuiarina asroHymepamii st CAIIP  Allplan/ B.M.
KBacueBcokuii, €.B. boponaBka // YnpapmiHHS PO3BUTKOM CKJIQJHUX CHCTEM. —
2014. Ne 18.—-C. 128 -132.
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YK 004.056.5

Komapuumpkuii 0.0.', Hecrepyk I'.B.

'acmipanT kadenpu inGopMaLifHIX TEXHOIOTIH,

*cryneHTKa Kadeapu iHbOPMAIiHIX TeXHOIOTiit

KuiBchkuii HallloHATLHUM YHIBEPCUTET OYNIBHUIITBA 1 apXiTEKTYypH, YKpaiHa

3AXHUCT CUCTEM JUCTAHIIIMHOI'O OIIUTYBAHHS BIJI ATAK
HOCEPETHHUKA

B ymoBax meuentpainizaiii Ta peopMH AepKABHOTO YIPABIIHHS aKTyaJIbHUM €
CTBOPEHHS KOMYHIKAIIMHUX Ta 1H(OOpPMAIIMHUX CTpaTeriii B3aeMOii M pPI3HUMHU
OpraHaMu BJIaJIM Ta HACeJIEeHHsM, TOMY 3a0e3rnedueHHs 1HQopMaliiHuX moTped Ta
HaJaHHS 1HQOpMAIliHOT MIATPUMKH B Pi3HUX cepax HaOyBa€e 3arajibHOJICPIKABHOTO
3Ha4yeHHs [1].

Jnsa iHpopMaliitHoi B3aeMoaii MK OpraHaMH BJaJd Ta HACEJNCHHSIM MOTPIOHI
3py4YHi B KOPUCTYBaHHI TEXHOJOTil AMCTAHIIHHOTO OMUTYBaHHS TPOMAJSH dYepes
3BUYHI JJIsI JIIOJIeH 3aco0u JocTymy a0 Mepexi [HTepHeT. Taki TEeXHOJOTii MOXYTh
TaKOX 3aCTOCOBYBAaTUCH JUIsl IPOBEACHHS BHUOOpIB, HANAIOYU TMEpeBaru BUOOPIISIM
II0JI0 3pYYHOCT1, MOO1JIBHOCTI Ta €KOHOMI{ yacy Ha rojocyBaHHs. [1ix yac cTBOpeHHs
CHUCTEM ONHUTYBaHHSA a00 TOJOCYBaHHS BKpail BaXJIMBO 0a3yBaTHUCh Ha MPUHIUIAX
BIIKPUTOCTI 200 «IPO30POCTI» CUCTEMHU 3 METOI 3a0€3MEUCHHS JIOBIPU TPOMAJISH.
[Ipy 1boMy piBEHB BIAKPUTOCTI MOBUHEH OYyTH TaKWUM, 1100 Oy/b-sKi MiJACTaBU JJIs
CYMHIBIB HIOJ0 MOJIMBOTO BUKPHUBJICHHS PE3yJibTaTiB a00 PO3KPUTTS TAEMHHILI
rojociB Oynu ycyHyTi. [IpuHImnmu noGy10BM Takux CUCTEM OIUcaHi B po0OoTi [2], ae
Ha/IaHO TIOBHUUM TMEpeNiK 3arpo3, fKi MOXYTh CTaTH MPUYMHOIO HEIOBIpH 3 OOKY
TPOMAJISIH JI0 PE3YJIbTATIB TOJIOCYBaHHS a00 OMUTYBaHHA. B 1IboMy mepeniky 3HauHy
yBary MPUAUIEHO 3arpo3aM, IO MOXYTh OyTH pealli3oBaHi MEPCOHAIIOM, SKOMY
noBipeHo ¢yHKIlI oOcmyroByBaHHs cucTeMu. OCKUTBKYA HANOUIBII BiAMOBIAAIBHAM
€JIEMEHTOM CHUCTEMHU € CEepBEp, KU IMpuiiMae, po3mu(poBye Ta MiAPaXOBYE TOJIOCH
yYYaCHUKIB ONUTYBAaHHs, TO Il cepBep MOBHHEH OyTH 3aXUIECHUH TaKUM YHHOM,
00 KOXEH eKCIEepT MaB MOXKIMBICTh TEPEKOHATHUCh B YECHOCTI OMUTYBaHHA. B
poOorti [2] AoBeneHO, IO 3a HAasBHOCTI JOCKOHAIMX 3ac00IB 3aXHCTY, HIXTO, KpIM
nepcoHaly, KU BUKOHY€E (DYHKIIIT yIIPaBIIHHS CEPBEPOM, HE MAa€ MOKIIMBOCTEN IS
MOPYIIEHHS MOJITHUKU Oe3MeKku. 3aBIsKUM MPHUHIMITY «IIPO30POCTI», All MEepCOHATY
MO>K€ TIPOKOHTPOTIOBATH OyIb-IKHMii KOpUCTyBauy Mepexi [HrepueT. [lix «mpo3oporo»
PO3YMIIOTh CUCTEMY, Yy K1 BCE MpOrpamMHe 3a0e3nedyeHHs, BKIIOYA0UN oNepaliiny
CUCTEMY, € BIAKPUTUM JUIsl TEPEBIPOK 1 EKCIEepTU3, a TaKOXK € MOXIUBICTH
KOHTPOJIIOBaTH (3 OOKy HEOOMEXKEHOI KUIBKOCTI aKTUBICTIB B PEXKHUMI peajbHOTO
4yacy) IUIICHICTh IITATHOTO IPOTPAMHOrO 3a0€3MEeUeHHs 1 TOYHICTh BUKOHAHHS
MITaTHUX i TIEPCOHAIIOM.
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Haiine6e3neunimry 3arpo3y, 1o Moxe OyTH peani3oBaHa 3J0BMHCHHUKAMH Y
3roBOpi 31 IITATHUM MEPCOHAIOM, € aTaka MOCEepeAHMKa, 5Ka, Y pa3l HEeJOCTAaTHBHOI
yBaru 3 00Ky KOHTPOJIEPiB, MOKE MPU3BECTU O PO3KPUTTS TAEMHHIII TOIOCIB Ta/abo
danbcudikarii pe3ynbTaTiB ONMUTYBaHHS. ATaka IMOCEepeTHUKA y «IIPO30piil» cUcTeMmi
noJisira€ B TOMY, MO0 TMOKa3aTH KOHTPOJIOIUYMM 0cCO0aM KapTHHY HOPMAaIbHO
(GYHKI[IOHYIOUOTO CcepBepa, a 3aluTh BUOOPIIB HEMOMITHO MJii KOHTpPOJEpIiB
NEPEeXOIUTIOBATH 1 OOpOONATH 3aByallbOBAHUM CEPBEPOM, y SAKOMY 3aKJaeHi
MOKJIMBOCTI JUIsl TAPOOOK 1 PO3KPUTTS TAEMHMII ToJiociB. ToMy Bkpall OaxkaHO
HAa/IaTH KOKHOMY TOJIOCYIOUOMY MOKIIMBICTH TPOKOHTPOJIOBATH TOW (DaKT, IO BiH
CIIUJIKY€ETHCS 31 IITATHUM CEPBEPOM, a HE 3 MiAPOOKOI0 3 TOBMUCHHKIB.

BpaxoByroun Te, 110 ToI0CyI0Ul CIIUIKYIOTHCS 3 CEPBEPOM Yepe3 3aXUIICHUHN Bl
MPOCIYXOBYBaHHS KaHal, a BCl (haiiiil Ha cepBepl € BIAKPUTUMU JIJIsI O3HAHOMIICHHS,
MU 3aIpONOHYBaJIM CTBOPHUTU HA CEpBEPi BIAKPHUTHN KypHAJI peecTparlii 3BEpHEHb
KJIIEHTIB. Y I[bOMY XypHaJli KO)KHOMY 3BEPHCHHIO KJII€HTA BIJIOBIJIA€ TEKCTOBHI
PSAOK, III0 MA€ HACTYITHUM BUTJISIL

19.03.2018 12:53:34 B47D56AE3178

Kpim nmatu 1 9acy 3BepHEHHS, B 1€l PSIIOK 3aHOCUTHLCS BHUITAJIKOBUI KO, KU
BIJIMPABISIETBCS KJIIEHTY JUISL TOTO, 00 MOXHa OYyJIO TOPIBHATH OTPUMAHHMI KOJ Ha
CBOEMY TE€pMiHAJI 3 THUM, 110 3aiKCOBaHUM Ha cepBepi. Y pasi 301KHOCTI IUX KOJIB,
KJIIEHT MO’KE€ BIEBHUTHCH B TOMY, 10 BiH CIUIKYETHCS 31 IITATHUM CEPBEPOM, a HE 3
M1ApOOKOI0 3I0BMUCHUKIB.

BripoBakeHHST 1aHOT MPOMO3HIIIi T03BOJISIE KOKHOMY T'OJIOCYIOUOMY BHUSIBIISITH
aTaKy MOCEepeHUKA CAMOCTIHHO, 1[0 HE 3aJIMIIAE 3TOBMUCHHUKAM IIAHCIB HETIOMITHO
peaiizyBaTu Taky araky. [IporpamHe 3a0e3nedeHHsl, ke CTBOPEHO Y CTYIEHTCHKOMY
ryprky Ha kadenpi inpopmamiitnux texHosorii KHYBA, 3 BpaxyBaHHAM mi€i
MPOMO3UIT TOTY€ETHCSA O YEProBOrO BUIPOOYBAHHS MiJl YaC €KCIIEPUMEHTAIBLHOTO
onuTyBaHHI cepen cryaeHTiB KHYBA.

Criucok nitepatypu

1. [Tromopa C.B., Komapuumpkuit 0O.0. 3acTocyBaHHS HOBITHIX
iHbopMalii-HuX TexHoJorii B VYkpaini // CydacHi HayKOBI JIOCIIUKCHHS Ta
PO3pOOKHU: TEOpETHYHA I[IHHICTh Ta MPAKTUYHI pe3yJbTaTh: Te3u MiKHapOIHOI
HayKOBO-TpakTU4YHOi KoH(pepeHiii (14-19 6epezns 2016 p., bparucnasa) — C. 155-
156.

2. Yynpun B.M., BumnsikoB B.M., Ilpurapa M.II. 3axuct onepariiitHoro
cepe-aoBHIa cucTeM [HTEpHET ronocyBanHs // 3axuct iHpopmarri. — 2017. — T. 19,
Nel — C. 56-66.
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YK 697.9:628.87:504.05

Koparokos M.I.

acuctent kadenpu TI'TIiB

KuiBchkuii HalllOHATLHUNM YHIBEPCUTET OYNIBHUIITBA 1 apXiTEKTypH, YKpaiHa

IT TEXHOJIOT'Ti IPU BUKJIAJAHHI IHJKEHEPHUX JUCHUILIIH B
KHYBA

Y 2016p. xadenpi TI'TIiB yniBepcuteTy Oysio 3alpOTIOHOBAHO BIIPOBAIWTH B
HAaBYAJIBHUN TMPOLIEC HOBY JUCHUIUIIHY - «eHeproedektuBHi TexHomorii OBK».
[Ipono3uiisi Oyna npuifHsITa, KypC BUKIAAETHCA BXKE 2 POKU Uil apXITEKTOPIB,
ekoJioriB, ctyneHtiB TB. Kypc mns TB - camuii 00'eMHUN 1 TEXHIYHO CKJIaAHUI
BapiaHT, TOMY B 1I1i 101OB11 Oy/1IeMO Ha HBOT'O CIIUPATHUCH.

Kypc cTBopeHuii Ha IHHOBaIIiiHIi OCHOBI:

- BHUKJAJaHHS BiOYBA€THCSA 3 BUKOPUCTAHHSIM MYJIbTHMEIIMHOTO KOMILIEKCY,
Bcsl 1H(OpMallisl IpeIcTaBIeHa B BUTIISI pe3eHTaliil Power Point;

- TpU CTBOPEHHI KypCy BHUKOPHUCTOBYBAJMCS METOAMKMA BUKJIAJaHHS 3
aHPOTOTIKH;

- Kypc po3apoOJieHHil Ha JIOTIYHI MOy, MICAS KOXHOTO MPOBOJUTHCS
MpaKTUYHE 3aHATTS, Ha SIKOMY 3aKpIIUIIOETHCS MPOWICHUI MaTepiajd Ha BUPIIICHHS
TUIIOBUX 3aBJ/IaHb;

- HaBYAJIbHI MaTepiajd BUJAIOTHCS CTYJEHTaM B €JIEKTPOHHOMY BHIJISI,
nomyckaeTbest 31a4a PI'P B enekTpoHHOMY BUIIISIL 3 PO3APYKYBAHHSIM KOPOTKOTO
ManepoBoOro 3BiTy;

- CIeliajgbHO MiJI KypC CTBOPEHO HaBUaJbHY J1a0OpaTopilo, B SKIH CTYJICHTH
BUKOHYIOTh JJa0OpaTOpHI poOOTH 3 eHeproeeKTUBHOT BEHTHIIALIl, TOTYEThCS Apyra
yepra jadopatopii - 3 KOHAUIIOHYBaHHS.

HaBuanpHuii Marepiall HAacHYEHHMH MpPHUKIAJaMU 13 CYYacHOI MPaKTHKH,
iHpOpMaIli€r0 TIPO Ai04Yl 00'€KTH, SIKI 3aCTOCOBYIOTH €HEProeeKTUBHI TEXHOJIOTI],
BUKOPUCTOBYETHCSI KOMI'IOTepHA MyJbTUIUIIKaIisA. [Ipu BUKOHaHHI 1ab0paTOpHUX
pOOIT TaKoXX BUKOPHUCTOBYIOTHCS KOMM'IOTEpHI TexHoJsorii (iHdopmalis mpo
nMoKa3zaHHs JaT4yukiB nepepaervcs uyepe3 GMAIL). [Ipu cTBOpeHHI HaBYaIbLHOTO
Kypcy OyJ0 BUTpadeHO 0arato dacy, Kypc MOAH(DIKYEThCS MIOPOKY 3 ypaxyBaHHAM
HOBHX TE€XHOJIOT1H, MPOIIOHOBAHUX BUPOOHUKAMU €HEProe(heKTUBHOTO 00JIaTHAHHS.

JIBopiuHe BUKJIQJaHHS KypCY BUSBUJIO TEBHI MPOOJEeMH, SKi MOXYTb OyTH
BUpiiieHi Ha piBHI kepiBHulTBa KHYBA. 1le:

- BiacytHicth B KHYBA HaBuanpHHX aynuTopiid, B KX MOKHa Oyno O BecTu
BUKJIQJIaHHS 3 JIONMOMOTOI0 MYJIbTHUMEIIMHOTO KOMIUJIEKCY - HOCUTH OOJIaHAHHA Ha
KOKHY JICKIIIFO BaXKKO 1 JIOPOTO;
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- BigcyTtHicTh y Oimbmocti Bukiagadie KHYBA  mocBigy cTBOpeHHS
HABYAJHLHOTO MaTepialy, MPU3HAYEHOTO JIJIsi MYJIbTUMENIHOTO KOMIUIEKCY — HEMaeE 3
KHM KOHCYJIbTYBATHUCS;

- HeroToBHICTh Ounbmiocti cryaeHtiB KHYBA (1mikaBo, 1m0 OuIbIIICTh
1HO3EeMHUX CTYACHTIB MTO3UTUBHO CIIPUHAMAIOTh TaKy nojavy iHpopmaiiii) epeKkTUBHO
CIpUiMaTH MaTepiall, 10 MOAAE€THCS 3a TOMOMOTOI0 MYJIBTUMEIIHHOTO KOMILUICKCY.

CrnoaiBatocs, [0 TeMa BUKOPUCTAHHS KOMIT'FOTEPHUX TEXHOJIOTIH Y BUKJIaJaHH1
1H)KEHepHUX JUCIUIUIIH OyJe OOroBopeHa 1 OTpUMAaE NPAKTUUYHHM PO3BUTOK B
KHYBA. ITpononyto BUKOHATA HACTYITHE:

- CTBOPHUTH paay 3 BlipoBakeHHs [T TexHOOT1# B HaBYaIbHUM MpoIiec, poooTy
OpoBOAMTU B OHJNaiH pexkumi, Ha caiitTi KHYBA ctBopuTtH cropinky miei pagu 3
MO>KJTUBICTIO TIPOBEJICHHS 0OrOBOPEHb, KOHCYJIbTAIIlH, 0OOMIHY JyMKaMU;

- CTBOPUTH pO0OOUYY TPYIHU 3 PO3POOKH KOMIT'FOTEPHHX MYJIbTUILTIKAIIMHUX
IPOJIYKTIB I CUMYJIALIT poOOTH 1HXEHEPHUX CHUCTEM (MpUKIad MPOAYKTY - B
nomosimi). Bubip cuenapito s MOPOAYKTIB MPOBOAUTH IUISXOM BIAKPUTOTO
KOHKYPCY, IEPEMOXKI[IB KOHKYPCY CTUMYJIIOBATH;

- TMPOBOJUTH aTECTAIlll0 MYyIbTUMEAINMHMX KypciB, cTBopeHnx B KHVYBA,
320X04YyBaTH aBTOPIB;

- PO3TJSIHYTH MOXJIMBICTh CTBOPEHHS «MYJIbTUMEIIMHUX ayAUTOpIA» - TpH
HAsSIBHOCTI IOCTaTHBOT KIJIKOCTI JIEKTOPIB, SIKI BAKOPHUCTOBYIOTh TaKi TEXHOJIOTII.

[ndpopmariitHi TexHOIOTIi CTPIMKO 3MIHIOIOTH HAIl CBIT, MPOIEC HaBUYAHHS
HOBUX JUCHUIUIIHAX BCe OLIbII Hae onmaitH. XodeThes Biputu, 1mo KHYBA He
BIJICTAHE B1J HOBITHIX T€HICHIIA B OCBITI.
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YK 004.921

Kpusopyuko O.B.', Paccamaxin B.51.°, Bamrrosuii €.A.°

'3aBizyBay Kaeapyu nmporpamMHoi iHxKeHepii Ta iHPOPMALIHHUX CHCTEM, JI.T.H.,
npodecop

2flo1eHT IPOTrpaMHOI 1HXKEeHePii Ta 1HHOPMAILITHUX CUCTEM, K.T.H., TOIIEHT
Serynent 4 kypey ®OAIC crenianbrocti «[IporpaMua imkeHepis»
KwuiBcbkuil HaIllOHAIEHUIA TOPTOBEIHLHO-€KOHOMIUYHUN YHIBEPCUTET, YKpaiHa

PO3POBKA AJITOPUTMY CTBOPEHHS4 3D MOJEJII I'POBOI'O
IHEPCOHAXY

[IpakTHYHO KOXEH  Me[ia-TIPOAYKT  CTBOPIOETHCSA 3  BUKOPUCTAHHSIM
MOKJIMBOCTEN TpuBUMipHOI rpadiku. HaltuacTimie, roloBHUMEU A1HOBUMH 0COOaMH, B
TaKUX Mela-mPOAYKT, € nmepcoHaxi. HuMu MoxyTb OyTu Jto[i1, TBApUHU, POCIUHH,
pi3HI ICTOTH, TeXHIKa (Hampukiag poOOTH), a 4YacoM HaBiTh 1 O0'€KTH, SKI B
peaJbHOMY CBITI KMBUMH HE € (Hampukian MeOsi, moOyToBa abo eJeKTpOHHA
TexHika). TpuBuMipHa rpadika 103BOJIIE€ B KOKHUM 3 HUX BIUXHYTH JKUTTS 3aBISKU
MOJKJIMBOCTSM TPUBHUMIpPHOI aHiMaIlii. Aje A0 TOro, SK aHIMarop 3MYCUTh 00'€KT
«OKHUTW», BIH MIOBUHEH OyTH NMPUAYMaHUH 1 3p00JICHUH.

Haii6inpm BaroBumu nepearamu 3 D-niepcoHaxiB €:

"MOXJIMBICTh 3a JornoMoror 3D-mozemi — AOMOTrTHCS OYIb-IKOTO pPIBHS
JeTaizali - BiJi MPOCTO1 CXeMaTUYHOCTI 10 poTorpadiuHOi TOUYHOCTI;

"cB00O/Ma aHIMallli: MEePCOHAXKEM JIEKO YIpPaBISTH - BiH OyJe BUKOHYBATU
Oyab-sIK1 Aii 1 ISl IbOTO HOTO HE MOTPIOHO NepeMaabOBYBATH B PI3HUX 103aX;

"IPOCTOTa POOOTH: MPOTPAMH JO3BOJSIOTH 3MIHIOBATH MOJEIH 33 JIOTIOMOTOIO
JEKUTBKOX PYXiB MHIIIKY;

"Bi3yaiizamis: 00'eMHa KOMITHOTEpHA MOJI€NIb BUIJIsAAa€ HabaraTo sCKpasille,
HIXK 2D MaroHOK.

TpuBuMipHE MOJENMIOBaHHS MEPCOHAXIB HAOYJIO CBOTO 3aCTOCYBAaHHSI B TaKUX
obnactsax sk PC wm Flash irpu, kinemartorpad, peknama, ramay3l apXiTEKTYpH,
IPOCKTYBaHHS 1HTEp’€piB OYIMHKIB Ta JIaHAmA(TIB, My3€HHIA chpaBi, NpH
pekoHCTpyKIii ictopuunux moxiii B 3D. IlouarkoBum eramom, sikuii Oyze
dbyHmaMeHTOM JUIs BCi€i monanbiioi poOOTH, € BU3HAYEHHS caMoi 111ei, sIKy HaMm
HEOOXITHO peati3yBaTH B KOHIIENTax 1 Au3aiHi. | HOJ, He Tak BaXKJIMBO, SIKOT SIKOCTI
OyJlyTh €CKi3H, TOJIOBHE - II€ iX iICHyBaHHs. Maruu ecki3, MU MaeEMO YiTKE YSBJICHHS
(hiHANTBHOTO PE3ybTATy 1 KPOKIB, K1 HEOOXI1JIHI JIs HOT0 peatizaiii.

Po3po6ku 3D wmopmem mnepenbadae HACTYNMHY MOCHIAOBHICTb BHKOHAHHS Ta
BUKOPHCTAHHS MPOTPAMHUX MPOAYKTIB:

1. References (TyT i B monmanbplIoMy BHKOPHCTaHA 3araJlbHONPUKHATA
aQHTJIOMOBHA TEPMIHOJIOT1S B Ha3B1 PoOIT): MAIIOIOTHCA a00 BUIIYKYIOTHCS 3 IHTEPHET
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cketul (sketch) ctBoproBanoro mepconaxy (mporpamu Adobe Illustrator, Adobe
Photoshop, Paint Tool Sai).

2. Modeling: po3po0nseTbcss OCHOBa TMEPCOHAXY 3  «IPABUIBLHOIOM
TOIOJIOTIE0 JJIs 3pYYHOCTI i1 mojaneinoi oOpooku (mporpamu Maxon Cinema 4D,
Autodesk Maya, Autodesk 3ds Max, Blender, Modo).

3. Sculpting: 3aroToBka Mojiel IEPCOHAKY ACTATIZYETHCS 0 BU3HAUYEHOTO
piBHS, B pe3ynpTaTi yoro otpumyeMo high-poly wmogens(mporpamu ZBrush,
Mudbox);

4. Retopology: ctBOproeTsest low-poly mMojenb, sika MOBHICTIO BIATBOPIOE
cuinyer mepcoHaxy (mporpamu Topogun, Maxon Cinema 4D, Autodesk Maya,
Autodesk 3ds Max, Blender, Modo).

5. Unwrapping: uist OUTbII 3pyYHOTO MOAANBIIONO TeKCTypyBaHHS Low-
poly moaemi 3aiicHIOeThC i1 posropTka (nmporpamu Unfold 3D, UV Layout, 3d Coat,
Maxon Cinema 4D, Autodesk Maya, Autodesk 3ds Max, Blender, Modo);

6. Baking: 3amikanna Ha low-poly Mozeni BCiX HMOTPIOHHX JOTMOMIXHHUX
KapT, 3a JOMOMOTOIO SIKMX OyJie TPOBOJUTUCH TEKCTypyBaHHs (mmporpamu Substance
Painter 2, Quixel Suite, Mari, Autodesk Maya. Autodesk 3ds Max);

7. Texturing: mpoliec BiATBOPEHHs HA MOJIeJIl PI3HOMAaHITHUX MaTepiajiB, B
NOTPIOHUX MICHSAX JOJAOThCS TMOTEPTOCTI, MOAPSIMUHU, Ta 1HII ApiOHI aeTasi
(mporpamu Substance Painter 2, Quixel Suite, Mari);

8. Rigging: nns momanemmioi aniMmarii a6o Mo3WHTY (poSing) CTBOPIOETHCS
CKeJIeT, SIKUM TPUB’A3y€eThCs Oe3nocepenbo a0 low-poly mozaeni (nmporpamu Maxon
Cinama 4d, Autodesk Maya, Autodesk 3ds Max).

0. Animation: mpu HEOOXIJHOCTI, 32 JIOMOMOTOI CKEJIETy CTBOPIOIOTHCS
pizHOMaHITHI aHimarii (mporpamu Maxon Cinama 4d, Autodesk Maya, Autodesk 3ds
Max).

10.  Materials: IMHOpPTYBaHHA TEKCTYpHHX KapT [0 peHAepy Ta
HaJaIITOBAaHHS B HHOMY iX JUIs HaWkpamioro Burisay (mporpamu V-Ray, Arnold,
Redshift, Octane);

11.  Render : HamamroBaHHS OMNIIN peHAEPY, PO3MIIICHHS KEpes CBITIa
JUTSL TIOJANBIIIOTO TPOPAXOBaHHS KapTHHKHU\Bieo peHmepom (mporpamu V-Ray,
Arnold, Redshift, Octane);

Takum urHOM, JUIs peasizallli aaropuTMy cTBOpeHHs 3D-Mopenei nepcoHaxis,
BIJIMOBI/IHI MPOTpaMHU CYMICHI OJHA 3 OJHOIO 1 B TEXHOJOTIYHOMY JIAHITFOXKKY
ctBopeHHs 3D Moneneil mepcoHaxiB mpobiieM HE BUHUKHE.

Crnucok nitepatypu
1. PazpaboTka TpexmepHbIx nepcoHaxkei [Enextponnuii pecypc| —Pexum
noctymy: http://www.maskedbrothers.ru/articles/3d_characters_basi
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YK 004.9:378

JIyunnpka H.1O.

acmipaHT

KuiBchkuii HalllOHAILHUM TOPTOBEIBHO-€KOHOMIYHUN YHIBEPCUTET, Y KpaiHa

EJIEKTPOHHI PECYPCH SIK OCHOBHUI KOMIIOHEHT OCBITHBOT'O
MPOLIECY

OpaHuM 3 TOJOBHHUX TPIOPUTETIB YKpaiHU € TmparHeHHs mnoOyayBaTu
OpIEHTOBAaHE Ha IHTEPECH JIOJIeH, BIIKPUTE ISl BCIX 1 COPSIMOBAaHE HAa PO3BHUTOK
iH(opMarliiine CycrniIbCTBO, B SIKOMY i1H(OpMaIliiiHI TEXHOJOT1l € 1HCTPYMEHTOM
COITIaJILHOT'O PO3BUTKY KpaiHu [1].

BropoBampkeHHss B OCBITY 1H(POpMAIIHHUX TEXHOJIOTIH J03BOJISE TI1BUIIUTH
1HTEepeC CTYACHTIB 10 HaBUYaHHs, 3a0€3MeUNTH PIBHUI JOCTYN yYaCHUKIB OCBITHBOTO
MPOIIeCy J0 SKICHUX HAaBYAIHLHUX Ta METOJAMYHUX MaTepiaiiB HE3aJICKHO BiJ[ MICIIS
iX MpokuBaHHS Ta (OPMHM HaBYaHHS, BIAKPUBAE JOCTYI JI0 CBITOBHX PECYpCIB,
CIIpUsi€ 1HIUBIyalTi3allii HaBYaHHs.

AKkTHBHa iHQOpMaTHU3aIlis BCl PIBHIB OCBITH MPHU3BETA 10 MOSBU TAKOTO MOHATTS
SIK €JICKTPOHHI OCBITHI PECYPCH.

BukopuctaHHio €IEeKTPOHHHMX OCBITHIX PECYpCiB y HaBYaJbHOMY MIpOIEC]
BUIIIUX 1 CepeAHiX HaBYaJbHUX 3akjiafiB mpucBsdyeHi npami O. bamukina, M.
bapOepa, M. bensesa, B. bukoBa, A. Bonuncekoro, C. I'purop’eBa, A. I'ypxis, M.
Kapnenka, C.JlutBunoBa, M. Xomenka, O. HopHoyca Ta iHIIII.

OCHOBHMM HOPMAaTHUBHUM JIOKyMEHTOM, II[0 BHU3HAUYAE TOHATTS EICKTPOHHUMN
ocBiTHii pecypc (EOP), permamenTye npoiiec HOro CTBOPEHHS, BU3HAYAE BUMOTH JI0
CTPYKTYpH 1 3MICTY € «I10JI0’KEeHHS PO €JIEKTPOHHI OCBITHI PECYPCHY.

Enextponni ocsitHi pecypcu (EOP) — Bua 3aco6iB OCBITHBOI ISUIBHOCTI
(HaBYaHHSA Ta 1H.), IO ICHYIOTh B €IEKTPOHHINA (POPMI, € CYKYMHICTIO €IEeKTPOHHUX
iHbopMaLIiHUX 00’ €KTIB (JOKYMEHTIB, JOKYMEHTOBAaHUX BIIOMOCTEW Ta 1HCTPYKIIiH,
1H(popMaIiitHUX MaTepialiB, IPOIECyATbHUX MOJENEH Ta 1H.), SIKI pO3TallIOBYIOThHCA 1
MOJIal0ThCSl B OCBITHIX CHUCTEMax Ha 3amaMm’ sITOBYIOUMX TPUCTPOSIX EJIEKTPOHHUX
naHux|2].

CaMe eneKkTpOHHI OCBITHI PECYpCH € OCHOBHMM KOMIIOHEHTOM 1H(OPMaLiiHOTO
OCBITHBOTO CEpPEOBUIIA HABYAILHOTO 3aKIaidy, SIKWA OpPIEHTOBAHWUN HA peai3alliio
OCBITHBOTO TIPOIIECY 3a JOMOMOTO0 1H()OPMAIITHO-KOMYHIKaIlIMHUX TEXHOJIOT1H 1 Ha
3aCTOCYBaHHS HOBUX METO/IIB 1 (hOpM HABUAHHS.

Posrnsuemo EOP, ski BHKOPHUCTOBYIOTHCS B MPOLIECI MIATOTOBKH MOJIOJIINX
creniaicTiB B XMeIbHUIILKOMY TOProBeIbHO-€KOHOMIYHOMY KONEIXKi. IX yMOBHO
MO>KJIMBO TIOJIIMTH HA TPU TPYIIU:

- €JICKTPOHHUN HABYAJIbHO-METOJUYHUIN KOMIUIEKC AUCIUILIIHH;

- cucTeMa AUCTAHI[IHHOTO HaBYaHHS;
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— CJICKTPOHHA OH-JIalH 010Ti0TeKa

Enextponnmii HaBuanpbHO-MeTOAMYHMA KoMmiwieke muctumuiian (EHMK]])
MIPEACTABIISIE COOOI0 CYKYITHICTh HaBYALHO-METOUYHUX MaTepiajiiB B €JICKTPOHHIM
dopmMi, siki 3a0e3meuyroTh €()eKTHBHE BHUKOHAHHS CTyJEHTaMU pPoOOUYO0i Mporpamu
HaBYaJIbHOI TUCUUIUIIHYU, Nepea0ayeHoi HaBYaJIbHUM IUIAaHOM IMIJATOTOBKH CTYJEHTIB
BIJIMOBIHOTO OCBITHHO-KBaMi(h1KAIIMHOTO PIBHS 3a MEBHUM HAMPSIMOM ITiATOTOBKH.
Sk mpaBWIO O TaKOTO KOMIUIEKCY BXOJSATh: HAaBYAJIbHA MpOTpaMa IUCIUTLIIHH,
TEeKCTH JIeKI[il, 3aBIaHHA [0 JIA0OpAaTOPHO-TIPAKTUYHUX 3aHATh, 3aBIAaHHSA [IJIS
CaMOCTIMHOI pOOOTH CTYJEHTIB, TECTOBI 3aBJaHHS, TOIIO. Taki KOMILUIEKCH
BUJIAIOTHCA CTYJIEHTAM Ha JMCKax a0o0 1HIIMX HOCISX.

[IpoGneMot0 € Te, 10 CTBOPEHHS €JEKTPOHHOTO KOMIUIEKCY AUCIUIUTIHU
3aJeKUTh BiJ BUKIaJaua, HOro Oa’kaHHs Ta BMIHHS BUKOPUCTOBYBATH 1H(oOpMarliitHi
TEXHOJIOT1i.

Ha ocHoBi po3po6isieHnx MarepiaiiB Ha caiTi konemxky (http://www.htek.km.ua)
CTBOPEHHMM PO3/11 JTUCTAHIINHOI OCBITH, 32 JOIMOMOTOIO0 SIKOTO CTYACHTH KOJIEIKY
OTPUMYIOTh JIOCTYN J0 HABYAJIBHHUX MaTepilajiB Ta CHUCTEMH TECTOBOTO KOHTPOJIIO
3HAHb.

CTyneHTH KOJeIXXy MalTh OHJIAMH-OCTYN N0 MiAPYYHUKIB 3 T'yMaHITapHHX,
OPUPOJHUUUX Ta TEXHIYHMX HaAyK, OyXTraiaTepchbKoro 00Ky, (iHaHCIB, €KOHOMIKH,
MEHEDKMEHTY, MapKeTHHry, mnpasa Bif BujaBHulrBa TOB «lleHTp HaBYanbHOI
JiTepatypu». JlocTyn HagaeTbes JUIIe 3 poOOUUX MICIH y J1a00paTopisiX KOJIEIKY,
aapeca gocrymy: http://culonline.com.ua/.

TakuM 4MHOM, €JIEKTPOHHI OCBITHI PECypCH, PO3MIIIEHI B JIOKaJIbHIA MeEpexi
HaBYaAJIBHOTO 3aKjiaay, B Mepexi [HTepHEeT Ta Ha eNeKTPOHHUX HOCIAX JT03BOJISIOThH
3a0e3rneunT 37100yBayiB BHUIIOI OCBITH HEOOXITHOKW 1HGOpPMAIIIED, IMABUIUTH
pIBEHB Ta SIKICTh OCBITHIX MOCTYT.

Criucoxk siteparypu

1. [Ipo OcHOBHI 3acaau pO3BUTKY 1H(POpMAIIHHOTO CYyCHiIbLCTBA B YKpaiHi
Ha 2007-2015 poku [Enextponnuii pecypc] : 3akon Ykpainu 09.01.2007 Ne 537-V
BepxoBna Pana VYkpainu. — Pexum poctymy: http://zakonS.rada.gov.ua/laws
/show/537-16 — Ha3Ba 3 expaHa.

2. [Ipo 3arBepmkenHs [lonmoxeHHS TPO EJEKTPOHHI OCBITHI pecypcu
[Enextponnuii pecypc]: Hakaz Miamonoascniopt, Ilomoxxenns Bim 01.10.2012
Nel060 - Pesxxum mgoctymy: http://zakon0.rada.gov.ua/laws/ show/z1695-12 — Ha3ga 3
eKpaHa.
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YK 658.012.32

Menbanuenko O.1.', Ueuer A.M.?

'mpodecop

2aCHUCTEHT

HamionanpHu#t TpaHCIIOPTHUHN YHIBEPCHUTET. YKpaiHa

3ACTOCYBAHHA METOJJUKH KOMILIEKCHOI OLIIHKU SIKOCTI
BUKOHAHHA ITPOEKTIB HAIAHHA TPAHCHHOPTHUX ITOCJIYT

SkicTh TpOMyKTy (MOCIYrH) TMPOEKTY OLIHIOETCA MUISIXOM TOYHOTO
BU3HAYEHHS TMOTPeO 1 OYiKyBaHb CMOXKMBAYiB (IMacCaXUPiB) 1 JOCATAETHCS HUISTXOM
JTOTPUMAHHSA CHCTEMH CTaHJAPTIB HA YCIX CTaAisAX NPOCKTYy. YTNPABIIHHS SKICTHO
NPOEKTY MAaCAKUPCHKUX TNEPEBE3eHb — II€ CUCTEMa METOJIB, HANpaBJIECHUX Ha
BUKOHAHHS BUMOT 1 OUIKyBaHb 3aMOBHHKA 1 MAacaXHpiB (CHOKMBAYIB) MPOEKTHOTO
MPOAYKTY IIOA0 SKOCTI CAMOT0 MPOEKTY 1 HOTr0 BUKOHAHHSI.

st po3B'sizaHHs OaraTOKpUTEPIAIbHUX 3a/lady MI0J0 BUKOHAHUX IPOEKTIB
(KO0 € 1 OomTUMI3allisl SIKOCTI BHKOHAHUX TIPOEKTIB, SK CHUCTEMa YIpaBJIiHHS
MPOEKTaMU) BUKOPUCTOBYIOTHCA Pi3HI METOAM NMOOYIOBU y3araJbHEHOTO MOKa3HHKA,
OpPUYOMY OJIHUM 3 HAMOUIBII 3pYyYHHUX CMOCOOIB BUCTYIMA€ y3arajgbHeHa (PYHKIIiS
O6axxanocti €. XappiHrToHa. SIKICTh BUKOHAHHS MPOEKTY BHU3HAYAETHCS HE TIIBKU
HATypaJbHUMHU, & ¥ BapTICHUMHU MOKAa3HUKAMHU, MEepUI 32 BCE iX €(hEeKTUBHICTIO, TOOTO
CITIBBIJIHOIIIEHHSIM PE3yJIbTaTiB 1 BUTpaT.

OnutyBaHHS (EKCIEPTHOI OIIHKM) TACAXHPIB  JTO3BOJIUTh BU3HAYUTH
HeJoJIKM/Hee(heKTUBHE BUKOHAHHS MPOEKTY Ta MIJBUIIUTH €(EKTUBHICTH SKOCTI
HaJaHHS TPAHCIIOPTHUX MOCIYT TPAHCIIOPTOM 3arajlbHOTO KOPUCTYBAHHS.

[pyHTYIOYHCH HAa METOAM MOOYI0BH y3arajlbHEHUX IMOKA3HUKIB Ta ONUTYBAHHS
(excriepTHOI OLIHKK) 3aMpOTIOHOBAHO, MMPOBECTH OIIIHKY SIKOCTI BUKOHAHHS MPOEKTIB.

TakuM yMHOM, 3aCTOCYBaHHS METOJIWKU OLIHKU SIKOCTI BUKOHAHHS MPOEKTIB,
Kl BXOJATH IO TOPTQETI0 OPTraHiB MICIEBOTO CAMOBPSIYyBAaHHS IMOAO HadaHHS
TPAHCIIOPTHHUX TMOCIIYT, I03BOJIMIN IPOBECTH KIJIbKICHY Ta SIKICHY OI[IHKY BUKOHAHHS
IPOEKTY HAa OCHOBI1 BUBHAYEHHS KOMIUIEKCHUX MMOKA3HUKIB.
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YK 69:002;72.025;721

Mixaiinenko B.M.', TepeHTheB 0.0.2, lonss O.B.?

Y2 11.H., npodecop

’K.T.H., JTOLEHT

KuiBchkuii HallloHATLHUM YHIBEPCUTET OYNIBHUIITBA 1 apXiTEKTYypH, YKpaiHa

IHTET'POBAHI MOJIEJII I METOAU ABTOMATHU30BAHOI CUCTEMUA
JIATHOCTHUKHU TEXHIYHOI'O CTAHY OB’€EKTIB BYJIIBHULITBA

[adopmartiitHi TEXHOIOTIT € ONHIEIO 3 HAWBAXJIMBIIINX CUCTEMHUX CKJIAIOBUX
MUTaHb OB’ SI3aHUX 3 0OCTEKEHHSIM, JIIarHOCTUKOIO TEXHIYHOTO cTaHy OyniBensb. Lle
JOCATAEThCSI 3a PAXyHOK 3aCTOCYBaHHS PO3BHHYTHX IHTEPAKTUBHUX 3aco0iB
B3a€EMOJIl, MIATPUMKH KOPHUCTYBauiB PIZHOrO PiBHA MIATOTOBKH, (HOpPMYyBaHHS
0araToBIKOHHMX MAaKETIB €KpaHiB, CTPYKTYpP MEHIO, IiaJOrOBHUX MOCIiAOBHOCTEH.
[Hdopmariiss MOXke OTPUMYBATHCh BiJl PI3HHX JDKEPEN 1 JOCHTIKYBATUCA Ha PI3HUX
piBHAX naeTamizaliii. 301IbIIIEHHS MOTYXKHOCTI CUCTEMH MOXKe OyTH 3a0e3meueHo 3a
PaxyHOK 3aCTOCYBaHHSI BIJIKPUTOI apXiTEKTYpH 1 MOXKJIMBOCTI MallTaOyBaHHS
CUCTEeMH 3 MIIKIIOYEHHSIM SK BJIACHUX TaK 1 30BHINIHIX 3aCTOCYBaHb, OpraHizaiii
MOJYJIBHOCTI MPHUKIAJHUX MpOrpaM, THY4HOI HMIATPUMKU HEOOX1THOI KOH}Iryparii,
MIITPUMKHU BIIKPUTHUX CTaHAAPTIB.

Mertoro po6oTH € po3poOka iH(OpMaLIHOT TEXHOJIOT1T JIarHOCTUKHA TEXHIYHOTO
cTaHy OyaiBellb, 110 JIO3BOJIUTH MiJABUIIUTH €(PEKTUBHICTh MPOIECY OOCTEKEHHS Ta
MOKPALIUTH SIKICTh IPUUHATTS PillIEHb 1100 O€3MeUHO01 eKCIuTyaTallii OyaiBeb.

JUis OCSTHEHHS TOCTaBJ€HOI METH B pOOOTI BHpIIIEHI HACTYIMHI 3aaadyi:
3ampoIoHyBaTH 1HGOPMAIIMHY TEXHOJIOTII0 CHUCTEMH OIIIHKA TEXHIYHOTO CTaHy
KOHCTPYKIIiN OyaiBesb; MPEICTaBUTH MOJIEl 1 METOJU OOCTEKEHHS KOHCTPYKIIi
eleMeHTIB  OyaiBenb, po3poOUTH MOl BU3HAYECHHS (PI3MYHOTO 3HOIICHHS
OCHOBHUX KOHCTPYKTHBHHUX €JIEMEHTIB Oy1BJI1; 3alIPONOHYBaTH 0a3y 3HaHb 1 PaBUII
Ae(eKTIB Ta MOIIKOIKEHb OCHOBHUX KOHCTPYKTHUBHUX €JI€MEHTIB OyIiBEIb CUCTEMH
JIarHOCTHKU TEXHIYHOTO CTaHy; MPEACTaBUTH 3a7ady Ta METOIW pO3Ii3HABAHHS
o0pa3iB CHUCTEMH JIarHOCTUKH TEXHIYHOTO CTaHy OyJiBeIb Ha PiBHI HEUPOHHUX
MEpeX, METONWKY OIIIHKA TPOTHO3YBaHHS TMPUWUHATTA pIlICHb JUIA  3a1ad
J1arHOCTUKHU TEXHIYHOTO CTaHy OyJIBeNb Ta PEKOMEHIAI] 11010 BHOOPY CTPYKTYpPH
Mozenel, skl 3a0e3meuyroTh MPOTHO3YBaHHS HAMIMHOCTI MPUNHATTS MPOEKTHUX
plllIeHh CUCTEMU JIarHOCTUKH TEXHIYHOTO CTaHy Oy/liBEJb.

Criucok nitepatypu
1. [aTenextyanpbHa iH(pOpMAIiiiHA TEXHOJOTIS MIarHOCTHUKU TEXHIYHOTO
crany OyniBenb [Texcr] : monorpadis /B.M. Mixainenko, O.0. Tepentbe, M.I.
[rorropa // — K: LIT «Kommpunaty, 2015. — C. 162.
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2. [aTeTpOBaH1 MOJEN 1 METOIM aBTOMATH30BAHOI CHUCTEMH JIarHOCTUKH
TEXHIYHOTO CTaHy 00’ekTiB OymiBHHUITBA [Tekct] : moHorpadis /B.M. MixaiineHko,
[1.€. I'puroposcekuii, [.B. Pycan, O.0. Tepentsen // — K: LI «Komnpunt», 2017. —
C. 220.

3. Svitlana Tsiutsiura The Method of Assessing Risk Management at
Various Stages of the Life Cycle for the Problem of Diagnostics of Technical
Condition of Buildings /Olexander Terentyev// — International Journal of Science and
Research (IJSR), Volume 4 Issue 9, September 2015. — P. 588-590.

4. Olexander Terentyev Mathematical model of the system of decision
support for problem diagnostics of technical condition of building constructions —
Scientific Journal «ScienceRise» Ne9/2(14), September 2015. — P. 35-40.
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YK 004.91, 651.011.42

[Tamopin B.1.

[Ipodecop kadenpu nporpamHoi iHxKeHepli Ta IHPOPMAIIHHUX CUCTEM
KuiBchkuii HalllOHAILHUM TOPTOBEIBHO-€KOHOMIYHUN YHIBEPCUTET, Y KpaiHa

ABTOMATHU3ALIA OBJIKY YCIITIIHOCTI B 3AKJIAJIAX OCBITHU

BnpoBamkenns iHQopMamiifHUX TEXHOJIOTIM B YNpaBIiHHS 3aKJIaJOM BHILIOI
OCBITH Tiepeadadae TMepexia BiJ MamepoBOTO JO EIEKTPOHHOTO JOKYMEHTOOOITY.
Takuit mepexim crae o0COONMBO aKTyaJbHUM 3 BIPOBAPKEHHSM CydYacHUX
aBToMaTtn30BaHuX cucteM (AC), 30kpeMa Jj1st 00JIIKY YCIIIITHOCTI CTY/ICHTIB.

AC «Jlexanat» 103BOJIsI€ ICTOTHO aBTOMATHU3YyBaTH PYTUHHY pOOOTY MO OOJIIKY 1
KOHTPOJIIO YCIIIITHOCTI CTyAEHTIB Ha (akynpTeTi. llpoTe TpamuiiiiHa TexHOJOTiA
MiArOTOBKY 1 BBEACHHA HEOOX1aHOI iHpopMalii B 6a3y nanux 1iei AC e ogniero 13
CTa0KUX JTAHOK y BChOMY JIAHIIIO31 aBTOMaTHU3allii I[boro mporecy. MoBa iiae mpo
BUKOHAHHS pErIaMEHTOBAaHOI TMpoleaypu  (dikcaiii OIIHOK B  MHalepoBUX
€K3aMEHALIMHUX BIJOMOCTSX 1 MOJANIBIIOL Mepeaayl HUX BIJOMOCTEH METOAMCTaM B
JeKaHaT, [Ki 1 3A1MCHIOIOTh BBEJCHHS OL[IHOK B 0a3y JaHHX.

HenpoayktuBHOIO po3TpaToro pobodoro yacy TYT OyayTh 3allOBHEHHS
nanepoBUX EK3aMEHAIlIMHUX BIJJOMOCTEH 1 MEpexoaM BHKIaJada 3a MarepoBUMHU
BIJOMOCTSIMU B YIPaBJIIHHA JEKaHATy 1 Ha3ajJ I MOBEPHEHHs LUX BiJIOMOCTEH
(miciie mpuiioMy €K3aMeHY YH 3aTIKy 1 YIPaBIIHHS IeKaHAaTy MOXYTb 3HAXOJAUTHUCS B
pi3HUX OYAIBIAX KaMITyCy).

YHUKHYTH 1Ii€] po3TpaTH poOOYOro dacy JO3BOJUTH  BIPOBAIKEHHS
€JICKTPOHHOTO JIOKYMEHTOOOIry Ha piBHI Kadeapa - JaeKaHaT, THUM OlJbIIe IO
NEePEeyMOBH JUISI LILOTO TIEPEXOTY BXKE €.

He 3ynuHs0YMCh HAa TEXHIYHIA CTOPOHI LBOTO MUTAHHS, OCKUIbKM Ha 90
BIJICOTKIB B OYJIb-SIKOMY CY4YaCHOMY HaBUaJlbHOMY 3aKjiajii BOHa B)XE BHpillIeHa
(HasSIBHICTh JIOKQJIbBHUX KOMITHOTEPHUX Mepex, O0'€THYIOUMX BCl MIAPO3ILIH, Ta
IEHTPY KOMIT'FOTEPHOTO 3a0e3nedeHHss a0o0 1HIIOI MOAI0OHOT CTPYKTYpU JOCUTH JIS
BIIPOBAKEHHS IOPUANYHO 3HAUYIIOTO €JIEKTPOHHOTO JOKYMEHTOO00Iry), pO3TIsHEMO
JIesIKl OpraHi3alliiiHi MOMEHTH.

[lepm 3a Bce, Bi3HAYMMO, IO MA€ETHCSA HA yBasi MiJ IOPUINYHO 3HAUYIUM
€JIEKTPOHHUM JIOKyMeHTooOIiroM st kadeapanbHoro piBHa B AC. Ilpu oOMiHi
CJICKTPOHHUMH JIOKYMEHTAMH TI0 KOMIT'IOTEPHUX MEpeax BUHHUKae Mpodiema
aBTEHTUYHOCTI, SIK aBTOpa TIOKyMEHTa, TaK 1 caMoro AokymeHTa. Lle o3Hauae, mo Ha
npuiiMaIbHIN CTOPOHI (11e MOXe OyTH JItoarHa a00 KOMITIOTEpPHA TporpaMa 0OpoOKH
JIOKYMEHTa) TIOBUHHI OyTH YIEBHEHi, IMO-Mepiie, B aBTEHTUYHOCTI aBTOpa
JOKYMEHTa, a TMO-Apyre, B HE3MIHHOCTI CaMOro €JEKTPOHHOTO OKYMEHTa IpH
nepenadi Horo Mo KOMITIOTEPHUX MEpexKax.
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Y 3BHuYallHUX TManepoBHX €K3aMEHAIIMHMX BIIOMOCTAX Taka mpodieMa
BHUPINITYETHCSI 32 PAaxXyHOK TOTO, IO BUKJIANay, M0 MPUUMAE €K3aMEH, CTaBUTh Y
BIJIOMICTh CBI PYKONMHMCHUM TIJANUC, a PETJIaMEHTOM 3allOBHEHHS BiJIOMOCTI
nepeadoavyeHo, IO HiAKI BUIPABICHHS Y BIJOMOCTI HEAOMYCTHMi. 3a HasBHOCTI
BUIPABJICHb B TANEpPOBIM €K3aMEHAIlIHIM BIIOMOCTI BOHA BHM3HAETHCS HEIMCHOIO
(FOpUIMYHO HE3HAYyIIOI0) 1 BUKJIAJa4 BUMYLIEHUN NEpeoOPMUTH IIO BiIOMICTb,
II0 CaMo MO c001 TaKOXK € HEMTPOIYKTUBHUMH BUTPATaAMH 4yacy.

BigHOoCHO €NEeKTpOHHUX JOKYMEHTIB NpoOjeMa aBTEHTUYHOCTI 1 IUIICHOCTI
JOKYMEHTa TaKOXX MO)Ke OyTH BHpillIeHa 32 paXyHOK 3aCTOCYBAaHHsI IMiIHUCY, TMPOTE
BUXOJTYM 3 OCOOJMBOCTEH TAaKOrO MOKYMEHTa, el MiJNUC TaKOXX TMOBUHEH OyTh
CIIEKTPOHHUM.

Enextponnuii nu¢poBuili miANKC € OAHUM 13 MEXaHI3MiB, SKUH MOXKHA
3aCTOCOBYBATH JIJIsl 3aXMCTY aBTEHTUYHOCTI 1 IUTICHOCTI JOKYMEHTIB. Take mpasBo 1,
BIJIMOBIAHO, IOPUIANYHY 3HAYYIIICTh €JIEKTPOHHOTO HMUGPOBOTO MIANUCY Ja€ 3aKOH
VYxpainu «Ilpo enexTpoHHHUI HU(POBHUIl MIAMUCY, @ OPTaHi3allis 1 MOPAIOK BEACHHS
€JIEKTPOHHOTO JTOKyMEeHTOo0O0Iry 3akoH Ykpainu «IIpo enekTpoHHI HOKyMEHTH, Ta
€JIEKTPOHHMI JJOKYMEHTO001r», mpuitHATi 22 TpaBHsa 2003 poky.

BignoBimHO 10 1BOTO 3aKOHY, €JICKTPOHHUN MUGPOBUM TMIAMHUC MOXKHA
BUKOPUCTOBYBAaTH JUIsI JIOKYMEHTa Oyab-akoi ¢dopmu, sSKuii 0oO0poOJseThCs B
eNeKTpOHHOMY BuTIsAml. [Ipote, misi momaHHS TPABOBOTO CTATYCy EIEKTPOHHOMY
u(poBOMYy MIAMKUCY, BXKUBAHOMY B €JEKTPOHHOMY JTOKYMEHTOOOITY OJHIEI0 3
BRXXJIUBUX BHUMOT 3aKOHY, € OOOB'S3KOBICTh HASBHOCTI CTPYKTYPH, IO 3MIHCHIOE
cepTudikallio KJIHYiB eJIEKTPOHHOT0 IIU(PPOBOTO MIAMUCY — IIEHTpa cepTUdIiKaliii.

B pamMkax HaB4ampHOTO 3aKiady Ui BHYTPIIIHBOTO  EJIEKTPOHHOTO
JOKYMEHTO00Iry (GyHKIIi LEeHTpy cepTudikamii MoXe BHUKOHYBATH LIEHTP
KOMIT'FOTEPHOTO 3a0e3nedyeHHs, SKuid 1 Oyne 31HCHIOBaTH CTBOPEHHS, BUIady,
NepeBipKy, aHyJIIOBAHHS, apXiBallil0o 1 3araJbHUN KOHTPOJb 32 BUKOPHCTAHHSIM
KJIIOYiB €JIEKTPOHHOTO IIM(POBOTro MiAMKCY BCiMa CIIBpOOITHUKAMK (BUKJIaga4aMu).
JloctaTHiM TIporpaMHUM  3a0€3MEUeHHsSIM i1 BUKOHAHHS IUX Jid  Oyze
BUKOpHCTaHHA nporpamu Microsoft Certificate Server.

3a HafABHOCTI y BHKIagada ceprudikaty 1udpoBOro MiAMKHCY, BIiH MOXKE
BHOCHTH OIIIHKH TI0 TIPUKAHATOMY ek3ameHy B 0azy manux AC «/lekanat» 3i cBOro
pobouoro micug. [Tpu nboMy 000B'sI3KOBO TTOBUHHI OyTH INependaueHa aBTopu3alis 1
JIOMYCK JI0 3aloBHEHHS (GopMu 0a3u JaHWUX TUIBKK TO CBOiM aucnurniiai. [lpwm
npuiioMi ¢ainy 3 omiHKamMu KOHTpoioroua mnporpama AC mepeBipsie TIHCHICTD
€JIEKTPOHHOTO IM(PPOBOro MAMKCY €K3aMeHaTopa 1, y pas3l MO3UTHUBHOTO PIIICHHS,
3aHOCHUTH JaHl B 0a3y JaHUX.
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YK 004.946.5.056:004.738.1

Paccamakin B.5.", Uesraes M.B.%, ITonimyk I'.B.’

' noneHT, K.T.H.

*crynent 4 kypcy ®OAIC

3{HKeHep-eIeKTPOHIK

KwuiBchbkuil HaIllOHAIBHUIA TOPTOBEILHO-€KOHOMIUYHOTO YHIBEPCUTET, Y KpaiHa

TH®OPMAIIMHI 3ATPO3U CAUTY IIPU SEO OIITUMIBAIIII

[TomrykoBa onTuMi3allisl CalTy-11€ KOMIUIEKC 3aXO1B 1010 3MiHU 3MICTY CauTy
U TAHATTA HOro MO3MINM B pe3ysbTaTax BHAAYl MOIIYKOBUX CHUCTEM MO MEBHUX
3anmuTax KopucTyBayiB. KiHIIEBOIO METOI0 IUX 3aXOJIB € 30UIbLICHHS MEpPEKEBOTO
Tpadiky 1 3aJIydeHHS HOBUX KOPUCTYBadiB

Metoau ontumizalili MOKHA PO3AUIMTH Ha TPHU KJacH, MPOTE OCTaHHI MOl y
CBITI MOUIYKOBUX CHCTEM JalOTh 3pO3YMITH, IO 1€ PO3JIJICHHS BEIbMH YMOBHE,
Oyab-sika MAaHIMyJSAIis TEeBHUMHU MapaMeTpaMu CaWTy Moke OyTu po3liHEeHa
MOIIYKOBUKOM SIK YKpall HeOakaHHil BIUTUB Ha MOro pe3ynbTatd. Tak, Oynb-ska
cripoba MaHIMyJIIOBAaHHS MOIIYKOBUMHM pe3ysibTaTaMU MpsiMO 3a00poHEHa B JIIIEH3I1T
HA BUKOPUCTaHHS TMOIIYKOBOI cucteMu «SHnmekcey». «buty ontumizaropu 1
MapKeTOJIOTH KOPHUCTYIOThCS peKOMeHaamisiMu SIHIeKkca mo CTBOpPEeHHIo "xopommx "
caiiTiB . OTKe BOHU POCYBAIOTh CAWUT, HE MOPYIIYIOUHN MPABUI MOIITYKOBUX CHCTEM.

B Toit xe 4ac, 3a pe3yibTaTaMu JAOCTIIHKEHb 1 aHaI3y HAsIBHUX CTATUCTHUYHUX
naHux, Bxke ¢ moudatky 2016 poky Xakepu 3A1MCHIOIOThS BCE OUIBIN arpecuBHI 1
3arpo3fiiBl aTakku Ha cailTu. B iX OCHOBI JexaTh MIJACTYNMM KOHKYPEHTIB 1
HeA00pO3UWINBHX 0Ci0, SIKI BUKOPUCTOBYIOTH MeToau uopHoro SEO. B xoni
XaKEPChbKUX aTaK BHIIYYAIOTHCS «XOPOI» MOCUJIAHHA CaiTy, MONAIOThCS IIKiAJINBI
30BHIIIHI JIIHKHA, BiI0YBA€TbCS MPOHUKHEHHsI BIPYCY 1 1HIIN HEMPUEMHI HACIIIKU.
binbmr Toro, moyactimany BUNAIKUA, KOJU B MEpPEXl MOXKHA 3HAUTHU TOYHY KOIIIIO
pecypcy 3 MOBHICTIO AyOJIbOBAHUM KOHTEHTOM.

Hocmignuk McAfee Avert Labs Kpeiir IllMyrap mo3HauuB HOBHM MIAX1T
XaKepiB 0 MaHIMyJALil TOIIYKOBUMH 3allMTaMH. 3a HOrO CIOBaMH, XaKepH Terep
BCE€ YacTillle BUKOPUCTOBYIOTH [JIi CBOIX LUJIEH 3JaMaHi CTOPIHKH, a TaKOX
ONTUMI3YIOTh TOIIYKOBI 3alUTH, KOMOIHYIOUM €JIeMEHTH pi3HuX arak. OCKIIbKH
37aMaHl callTh JeranbHi, IX BHSIBJICHHS IMOIIYKOBUMHU CHUCTEMaMH BiIOyBa€eThCS
HabaraTo Jeriuie.

Kpim Toro, B crpo0ax YHUKHYTH BUSBIEHHS, 3TOBMUCHUKH BUKOPUCTOBYIOTh
JOCUTh XUTPI IPUHOMU pOOOTH 3 TIOIIYKOBUMH CUCTEMAMHU. 30KpEMa, BOHU POOIIATH
TaK, 110 MOOAYNUTH MIKIJJIMBE MOCUJIAHHS IO NIEBHOMY 3allUTy MOXHA TUIBKH B TOMY
BUIAJKY, SKIIO TAaKWW 3aMUT MPOBOJIUBCS O€3MOCEPEHBO Yepe3 caMy MOILIYKOBY
cuctemy. Lleit miaxig 103Bossie MPUXOBATH (aKT 3apa)KeHHS B BIACHUKIB 3aKOHHUX
pecypciB, Ha AKUX 3JIOYMHII PO3MIIIYIOTh aAPEeCH HEOE3MEUHNX CalTiB
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ExcrniepT mizkpeciroe, 1m0 Mmicasi TOro, K HamaJHUKHA MOYald 3aCTOCOBYBAaTH
no/i0HE YMOBHE IE€pEHAINpPaBJICHHS, KOPUCTyBauyaM CaiTy HEIOCTaTHBO MPOCTO
MOTPANUTH Ha CKOMIIPOMETOBAHY CTOPIHKY, BOHH MOBHHHI 3pOOUTH Takui Mepexin
yepe3 MOLIYKOBY CUCTEMY.

XakepcbkuM yrpynoBaHHsaM Lizard Squad (CILIA) B eneKTpOHHHUX JIUCTaX, IO
PO3CHIIAIOTBCA AareHTCTBAM M0 IHTEPHET-MAPKETUHTY, KIOEp3JIOUMHIII 3arpOXyIOTh
nposeneHHssM SEO 1 DDoS-atak oanowacno. [Ilo6 mporo He cranocs, areHTCTBa
MOBUHHI NEPEBECTH HA 1X PAXYHOK 3a3HAYEHY B JIUCTI CyMYy.

3apyOikHI BeOMacTpu 3BepHyJucs A0 daxiBiiB Google 3a momomMororo, 106
yOe3MeunT pecypcH Bij xakepiB 1 3axuctutu iX Bia SEO-atak. [HXeHEpOM 3 SKOCTI
nomyky Google J[xonom Mromnepom Oyna HamaHa Topajga YCIM BiIXWISTH
MOCHUJIaHHS, 32 JOMOMOTOI0 SIKUX XaKepu OyAyTh IPOBOAUTU «IIECUMI3aIii0» MO3HIIIHI
pecypcy, uepes daiin Disavow.

Hapa3i SEO onrtumizamiss Bce OuIbllie MPUXOIUTH Ha JOMOMOTY XaKepaM.
3JI0BMHCHHKH, SIKI CTOSITH 3a IMOSBOIO OaHKIBChKOTO TposiHa Panda Zeus, B3summ 3a
OCHOBY HoTo0 mommpeHHs - nouykoBy SEO onTumizaiito. Xakepcbka yrpynOBaHHS,
AKa MOIMMPIOe OaHKIBCHKUN TposiH Zeus Panda, BUKOpUCTOBYE METOAM MOIIYKOBOI
onTuMizali, 1mob «oTpyiTu» pe3yabpraTu mnomyky Google 1 3a0e3meynTd MOSBY
HAJICKHUX M IIKJIMBUX CAlTIB B BEPXHIX PsIAKAX MOITYKOBUX PE3yJIbTaTiB.

Hocnigauku Cisco Talos mpoanamizyBaiu 3pa3ok OaHKIBCHKOTO TpOsiHA Zeus
Panda. Po3poOnenwuii Bipyc, miaMminsie nocunanus B Google mporpamu Zeus Panda,
sKa MpeJCcTaBisie co00r 0aHKIBCHKHMM Bipyc. Xakepu po3pOOMIM CIelialbHUN KO,
KWW TIOMICTUJIM B «TUJIO» Bipycy. BiamiHHOIO pucoro Bipycy € Bukopuctanus SEO
JUIsL  BIIPOBQ/KEHHSI CBOIX 3JI0BMUCHUX TOCHJIaHb B TMOIIYKOBY BHJAdy 3a
KIIOYOBUMH  CJIOBaMH, TMOB'I3aHUMU 3 OaHKIBCBKUM  ceKkTopoM. EkcmepTu
BI/[3HAYAIOTh, IO II€ JOCHTh HE3BUYAWHUN MEXaHI3M TOMUPEHHS IIKIJTHBOI
nporpaMu, IO J03BOJISIE€ KiOEP3JOUYMHISIM IIBUJKO OTPUMATH PEECTpalliiHl JaHi,
1H(opMarito npo 6GaHKIBCHKI MOCIYTH Ta KPEAUTHI KapTKU KOPUCTYBaviB

B nanomy Bumaaky pereibHO MigiOpaHi KIIOYOBI ClIoBa 1 (hpa3u IHTETPYIOTHCS B
CTapl 1 HOBI LIKIJUIMBI CaliTH, THM CaMHUM EKCIUTyaTylO4H OCOOJMBOCTI MOLIyKauda
Google 1 BUBOSYM IIKIAIMBI pECypCH Ha BEpXHI MO3UIIT B MOUTYKOBHUX pPE3yJibTaTax
3a cnenu(iYHUMU 3anTuTaMu/

Jii K10ep3IOYMHIlIB, B3JIaAMyBaHHS CaWTy MOXKYTh JOPOro OOIMTHCS, TaK SK
IIIJTKOM OYEBHUHI HETATUBHI HACNIJKHU - BTpaTa JOBIPH 1 BiABIAyBadiB, mrpadu Bij
MOIIYKOBUX CHUCTEM, BUTPATH HEPBIB 1 rpoureil. lle BumMarae meBHUX Mip IpOTHAIT 1
OKPEMOT'0 PO3TJISAy Ta aHATI3y ICHYIOUHMX NMPO(UIAKTUIHUX 3aXO/I1B.

Crnucok nitepatypu

l. MeTozapl 0 00eCTIeUeHHIO 3alUThl CaiiTa OT XaKePCKUX aTaK U Y€pHOIro
SEO [Enexkrponnuii pecypc] —Pexxum noctymy : https://seoeducation.com.ua
2. SEO ontumuzanusi Bce Oosbllie MNPUXOJUT Ha TMOMOLIb XaKepam

[Enextponnuii pecypc] — Pesxxum goctymy: https://exploit.in/2009/3358/
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YK 651.4.9:004

Paccamakin B.S1.', Traruenko JI.J1.°, Kim A.C.?

'K.T.H., IOLEHT KadeapH NpOrpaMHoi imxkeHepii Ta iHpopMaLiiHIX chcTeM
*acHCTeHT KadeIpH MporpaMHoi imkeHepii Ta iHhopMaLiiHuX cHcTeM
SMeHeDKep 3 PO3BUTKY [IEPCOHAITY

“KuiBchKHil HALIOHANBHHUI TOPrOBEIbHO-CKOHOMIUHHIT YHiBEPCHTET,
*Kommanis [nrenexr Cepaic

CUCTEMA EJIEKTPOHHOI'O JOKYMEHTOOBIT'Y B 3AKJTAJTAX
BHUIIIOI OCBITHU

B cywyacHux yMoBax po3BUTKY 1H(OpPMAIIHHOTO CYCHUIbCTBA aKTyaJlbHUM
MUTAHHIM € YJOCKOHAJIeHHs 1H(OpMAaIiitHOTO 3a0e3MedYeHHs] OCBITHROI Ta HAyKOBO1
AisibHOCTI. HeBi’eMHOI0 yMOBOIO YCHIIIHOTO (DYHKIIIOHYBaHHS i OyAb-sKOi
YCTAaHOBU € BHUKOPUCTAHHS HOBITHIX TEXHOJOTIH Ta TMepexi Ha eJIeKTPOHHUI
JTOKyMeHTOo00Ir. Opranizaiisi €JeKTPOHHOI'O JOKYMEHTOOOITY B 3aKjajax BHUILIO1
OCBITM € TEPIIOYEProBOI0 3a/lauelo, OCKUIbKM 3HAayHa 4YacTUHA 1X AiSUIbHOCTI
CTOCYEThCS POOOTH 3 HOKyMeHTamu. [Ipm poOOTI 3 MOKYMEHTaMH TaKOX TOCTPO
MOCTA€E MUTAHHS 3a0€3MeUeHHS €UHOTO 1HPOPMAIIITHOTO MPOCTOPY.

bararo 3aknasiB BUIOi OCBITH YKpaiHU MalOTh PO3TaTyKEHY CTPYKTYPY, 0
SIKO1 BXOJSTh PEriOHANIbHI M1APO3/1IH, IHCTUTYTH, IIEHTPH, (iJii, TOIIO 3
[IEHTPaI30BaHUM YIPaBJIHHSM iX AiSUIbHOCTI. B IbOMY acriekTi 3aBIaHHS 1O
PO3po0IIi 1 BIPOBAHKEHHS CUCTEMU €IeKTpOHHOTO AokyMeHToo0iry (CEJI) cimix
PO3TIAATH HE BIJOKPEMIICHO OJIHE BiJl OJJHOTO, a Y 1X JIOTTYHOMY MO€HAHHI,
BKJIFOYAIOUH 3arajibHOIep)KaBHUMN piBeHb 1H(OOPMAIIITHO-KOMYHIKAI[IHHOTO
00’ennanns. Beeaenus CEJl B Ais7IbHICTH OCBITHIX 3aKJIa/1B IIIJIKOM ITPOTHO30BAHO
HaJia€ HOBI €PEKTUBHI TEXHOJOTTYHI MOXKJIMBOCTI 110 300py, aHaIi3y, OOpOOKHU Ta
30epiranHs iHpopMallii.

[luTanHsM  JOCHDKEHHS ~ OpraHi3aliifHUX  acleKTIB  eJIEKTPOHHOTO
JIOKYMEHTOOOITY MPHCBSYEHI TIpalll HAyKOBIIB TakuX, SK AHTOHOB B.M.,
bespepxuii K.B., I'apkyma C.A., KopOyrsk B.l., HoBumpkuii A.M., IlnemakoBa-
bopoBunceka M., Tkauyk I'.I. [1], AnoBmit I'.K., ta in. OnHak, He3Baxarouu Ha
3HaYHy KUIBKICTh JOCIHIPKeHb, MUTAHHS aBTOMAaTH30BaHOi 00poOku iH(opmariii,
CTAaHOBJICHHS Ta OpraHizauii eJeKTPOHHOTO JOKYMEHTOOOIry B 3akjajax BHUIIOi
OCBITH, IO BIJIOBIIaIOTh CYYaCHUM TEHJCHIIISIM PO3BUTKY TEXHOJIOTIA PO3KPUTI HE
710 KIHIIS Ta TOTPeOyIOTh MOAAJIBIINUX JOCHTIIKECHb.

B cBoiit poboti HaykoBenb Tkauyk ['.I. [1] 3a3Haudae, MO BBEACHHS CHCTEMH
€JIEKTPOHHOTO JOKYMEHTOOOITY HaJa€ MOXJIMBICTh BHIIKUM OCBITHIM 3akjajaM
opraHizyBatd iX poOOTy 3 JOKYMEHTaMH 1 KepyBaTH HUMHU MPOTITOM YyChOTO iX
KUTTEBOrO LUKIY. Tak onepaTUBHICTh Ta €(PEKTUBHICThH PIIIEHb, 10 YXBATIOIOTHCS
KEPIBHUKOM HABYAJILHOTO 3aKJajy 3aJle’KUTh BiJl KIJILKOCTI 1H(oOpMaIlii Ha mijacTaBi
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AKOI KEpIBHUK 3A1MCHIOE (YHKIII ynpaBnmiHHA.. [lpu3HaueHHS LUX CHUCTEM
3a0€e3MeYnTH aBTOMATU3AIII0 MPOLECIB MPUIUHATTS PIIIEHHS, U0 HAa JaHUWA MOMEHT
3MIACHIOIOTBHCS 32 JOTIOMOTOI0 MANepOBUX JOKYMEHTIB a00 €JIeKTPOHHOI MOIITH.
Tomy Big siKOCTI cucTeM 0OpOOKU Ta 0OMIHY 1H(MOPMAIIIEID 3AICKUTh €(hEKTUBHICTh
YOPaBIIHCHKUX PIIIEHb KEPIBHUKIB OCBITHIX 3aKIaiB.

Omnepyroyn HayKOBO OOIPYHTOBAaHMMH BHCHOBKAaMH HAyKOBIIIB KOHCTAaTyeEMO,
10 IPOILEC OpTaHi3allii OCBITHHOI MISJIFHOCTI Ta YIPaBIIHChKA AISIIBHICTD Y 3aKJIaax
BUIIOI OCBITM Yy Cy4acHMX YMOBaX HEMOXJMBa 0e3 e(EeKTHUBHUX TEXHOJOTIYHUX
3acan, mo peam3ytotees B CEJl, 30kpemMa mo cucremaTtu3alii JOKYMEHTIB,
(hopMyBaHHIO €TUHOTO 1HPOPMAIIIHHOTO MPOCTOPY.

BnpoBamkyroun cucteMy €IeKTPOHHOTO JTOKYMEHTOOOIry sl 3aKjIajliB BUIIOL
OCBITH, HEOOXITHO PO3IJISIIATH ii HE TUIBKH K 3aci0 aBTOMAaTH3allli TOKyMEHTOOOIry
OKpPEMO BHUIJIEHOTO CTPYKTYpPHOTO MiAPO3AUTy (OpraHizaiii), a sK CHCTEMY, IO
3abes3rneuye €IWHY I1HTErpOBaHYy 1HPPACTPYKTYpPy MIKBIIOMUYOTO iH(OpMAIitHOTO
npocTopy Ta iH(pOpMaliiHy B3a€EMOMAII0 MDK OpraHaMu Jep)KaBHOI BIaaAd Ta
3aKJIaJJaMH BUILOI OCBITH.

VY 3B’S3Ky 3 IIUM CHCTEMa EJIEKTPOHHOTO JOKYMEHTOOOITY 3aKJajiB BHUIIOI
OCBITM MOTpPeOy€e CTBOPEHHS 3aXMUIIEHOI0 Ta 0araTOCTyNEHEBOIO CTYIIEHEBOIO
JOCTYMy JUIsi KOPUCTYBayiB Ta BIANOBIIHUNA KOHTPOJb 3a BHYTPIIIHIMH Ta
30BHINIHIMU TMOTOKaMU JOKYMEHTAIlli, OCKUIbKH OiJbllla YacTWHA JOKYMEHTAIlii
ABIIsi€e co0010 1HGOpPMAIliI0 JEp>KaBHOTO 3HAYEHHS: 3BITH, HaKaszW, MPOTOKOJIH,
PO3MOPSIIPKEHHS, TOCTAHOBH TOLIO.

o uineri BrpoBamkeHHs CEJl B 3akiagax BHUINOI OCBITH MOXKHA BIJIHECTH
MiJBULIEHHSI SKOCTI Ta OINEPAaTUBHOCTI YMPABIIHHS NUIAXOM BJOCKOHAJICHHS
TJI0BOJCTBA, 00'€THAHHS B €IMHUM JTUTOBOAHUIN ITUKII BCIX CTPYKTYPHHX IMiIPO3ILTIB
OCBITHBOT'O 3aKJany (BKIIOYAIOYN TEPUTOPIaIbHO BiAJAI€H1), CKOPOUEHHS BUTPAT HA
HIATPUMKY TaliepoBOro JOKYMEHTOOOIry, €KOHOMisi pobodoro yacy. B pamkax
BUBUEHHsS TnuTaHHsA BrpoBa/keHHs CEJ[ B 3akimagax BHINOI OCBITM MOXHA
KOHCTaTyBaTH HEOOXIIHICTh MiJBHUILEHHS SIKOCTI JOKYMEHTOOOITY, HE 301IbIIYIOUH
IPU LIbOMY IITAT CIiBPOOITHUKIB BY3Y

Crnucok nitepatypu
1. Tkauyk I'.I. BukopucTtanHsi €JIEKTPOHHOI CHUCTEMU JOKYMEHTOOOITY Yy
BH3 / I'.l. Tkauyk, C.A. IloctoBa // Marictpatypa B yMOBaX €BpOIHTErpaLliiHUX
mporieciB BuIoi mkoau. — Kuromup : XKJY, 2014. — C. 254.
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P3aesa C.JL.', P3aes J1.0.2

' tonenT Kadeapu nporpamHoi iHxKeHepii Ta iHPOPMALIHHNX CHCTEM,

*cr. BUKIaga4 Kadeapy iHGOPMATHKU Ta CHCTEMOJIOTIT

'KuiBchKuii HAI[IOHATBHU TOPTOBEJIbHO-€KOHOMIYHUHN YHIBEPCUTET, Y KpaiHa
*JIBH3 «KuiBchKHii HalioHATbHMI eKOHOMIuHMI yHiBepcuTeT iM. B. eThMana»,
Ykpaina

3ACTOCYBAHHSA CUCTEMHU IMITAIIHHOI'O MOJIEJTIOBAHHS 1151
INIABUIIEHHA EOEKTUBHOCTI ®YHKIHIOHYBAHHSA BUIIIOI'O
HABYAJIBHOT'O 3AKJIALY

Jns  miaBuiieHHs e(QeKTUBHOCTI (YHKIIIOHYBaHHS BHIIOTO HABYAJIBHOTO
3aKjaay HEOOXIHO PO3IJISHYTH BCl HOTO CKJIaJOBI 1 BU3HAYUTH MOKJIMBOCTI
opraHizamii HOTO eJeMeHTIB. AJEKBaTHICTh BIJOOpPaXEHHS IUX CKJIAJOBUX
lepapxiyHuUM rpadoM Iinel 1 3a1a4 3 rpadoM opraHizauiiHOT CTPYKTYPU € OJHIEIO 3
OCHOBHUX YMOB ONTUMAJBHOTO (PYHKIIIOHYBaHHS HABUAIBHOTO 3aKJIaay SIK CUCTEMH.
Bumuii HaByanpHUHM, KpiM crenudiYHUX PHUC, BOJIOAIE pPHUCAMH EKOHOMIYHOI
CUCTEMHU, Ha SIKY BIUIMBAIOTH YC1 B1JIOMI €EKOHOMIYHI YHUHHUKHU Ta TOKA3HUKHU.

CrpimMKUi PO3BUTOK 1H()OPMALIHUX TEXHOJIOT1 BUBOJUTH MPOLIECH BUBUYEHHS
€KOHOMIYHUX CHCTEM Ha OUIbII BHCOKHMH pIBEHb, TOMY 0€3 BIPOBAKEHHS
KOMIT'FOTEPHUX  TEXHOJOTIH 3  METO  BIOCKOHAJNCHHS  e(EeKTHBHOCTI
GyHKIIiOHYBaHHS OyIb-IKOi CHCTEMU HEMOXKIIMBO. AJie, JUIsl pillIeHHs] TaKUX 3aBIaHb
HEOOX1IHO MpOaHai3yBaTH BENWYe3HI MacuBM 1H(oOpMallli, CTBOPIOBATH MOJAENI 1
MPOTHO3M LIUJILOBOTO PUHKY, IO B CyYacHiM curyarii 0e3 3acTocyBaHHS Oi3HecC-
AHATITUYHUX JOJIATKIB HEMOXJIMBO. TOMY Yy IbOMY HAIpPSIMKY BUKOPHUCTOBYIOTHCS
Cy4acHi TEXHOJIOT1i IMITAIlIHHOTO MOJICJTFOBAHHSI.

Imitamiiine MoieIIOBaHHS — OJMH 13 BUIB KOMIT IOTEPHOTO MOJICIIIOBAHHS, SIKHI
Mo€egHye B €001 OCOOMMBOCTI €KCHEPUMEHTAJIbHOIO MIAXOMY 1 CBOEPIAHI YMOBH
BUKOPUCTAHHA OOYMCIIOBAIbHOI TEXHIKM, a METOAOJOrIE0 BHUKOPUCTAHHS €
oOuncoBaIbHUM ekcriepuMeHT. llel Meron mae 3mory 3poOWTH Mpolec OiIBII
HAOYHUM 1 3pO3yMUIMM JJisi IPOCTOTO JOCTiAHMKA. Take MOJETIOBAaHHS 103BOJISIE
3MIMCHIOBATH BEJMKI OOCATH TMPOTHO3IB 3a pPI3HUMH CIEHApiAMH  OyIb-SIKOi
ckiaaHocTi. OOOB’I3KOBUM €TArlOM MOJEIIOBAHHS € CTBOPEHHS MIHIMaTiCTUYHUX
MOJENIel  aJeKBAaTHUX pEalbHUM CHUCTEMaM Ta T[IOCTaBJICHUM  3aBIaHHAM
MpPOTHO3YBaHHA W aHamizy, TiIbKM ajeKkBaTHA MOJEIb MaTEMAaTHYHO 1 JIOTIYHO 13
BU3HAYEHUM CTYIEHEM JOCTOBIPHOCTI BioOpakae Mojeniouy cuctemy. Jloriuxi
€JIEeMEHTH TaKO1 MOJEI BiMOBIJAIOTh MPOIIecaM, 0 iICHYIOTh Y peabHOMY JKHTTI, a
MaTeMaTHYHUN  amapar JOCTaTHbO J0Ope Oomucye BCi  0cOOMMBOCTI i
(GyHKIIIOHYBaHHS.
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Inpopmamiitna cucrema Anylogic BucTymae sk 1HCTPYMEHT IMITaliifHOTO
MOJICITFOBAHHSI HOBITHHOTO TOKOMIHHS, po3poosenuit dipmoro "XJTechnologies. V
MOPIBHSIHHI 3 TpaAuLIiHUMU 1HCTpymMeHTamu AnylLogic 3abe3nedye OUTbII 1CTOTHI
MO>KJIMBOCTI TIPH MEHIIINX 3aTpaTax, OCKUTBKH JT03BOJISE:

v MIBUJIKE MOJICIIOBAHHS 32 JOMOMOIOK Bi3yaJlbHHUX, THYYKHX OO'€KTIB,
00’€KTHO-OPIEHTOBAHOTO MOJICTIOBAHHS, a TAaKOX Java (MOBa JUIsl OMUCY CTPYKTYP
JaHuX, AiM, mnpaBuin 1 amroputmiB. llpu  HEOOXIAHOCTI  PO3LIMPEHHS
(YHKITIOHATIBLHOCTI OyIb-sKUX TUCTpUOYTHBIB Anylogic, MOXHa oaaTH pparMeHTH
Java-xona);

v MOJICTIOBAaTH TOYHIIE, 3aCTOCOBYIOUM PI3HI MIAXOAM, KOMOIHYHOYH 1
MOAUGIKYIOUH X JJIT KOHKPETHOTO 3aBIaHHS;

v 30UTBITUTH JKUTTEBHA TWKJI MOJCNI, IMBUAKO ITJIAMNTOBYIOYH ii 70
MIHJIMBUX YMOB, IIPU BHPIMICHHI SKUX HEOOX1JHI SK BHCOKHMH, TaK HU3BKHUI PIBHI
abCTpaKIii;

v BUKOPHCTOBYBAaTH MOTYKHUU apceHasl 3aco0iB aHali3y 1 ONTHMI3alii
0e31mocepeIHbO 3 CepPEeOBHINA PO3POOKH MOJIETI;
v po3poOUTH aHIMaIlilo 1 1HTepakTUBHUU TpadiuHuil iHTepdeic mozeni

(BKJIFOUEH1 3acO0M aHalli3y JaHUX, €leMeHTU Oi3Hec-rpadiku, CIPOEKTOBAHUX IS
eheKTHBHOT 0OPOOKH 1 Mpe3eHTallli pe3yJbTaTiB MOJETIOBAHHS).

Po3BUTOK pUHKY HaBUAJBLHUX MOCIYT MPHU3BOAUTH IO HEYXUJIHHOTO 3POCTAHHS
yrcna (akTopiB, IO BIUIMBAIOTh HA MPUNHATTS CTPATETIYHUX Ta YMPaBIIHCHKUX
pillieHb 1J11 €PEKTUBHOTO YIIPABIIIHHS BUIIIMM HaBUYAJILHUM 3akiagoM. [Ipu mobymoBi
IMITaIliiHOT Mozem 3a JomoMoror iHdopmamiiHoi cuctemu AnylLogic MokHa
NPOCTEKUTH, SIKI YNHHUKUA Ta TMOKA3HWKH BIUIMBAIOTh HA TOW UM 1HIIMA HATPSIMOK
TISTBHOCTI HABYAJIBHOTO 3aKJay Ta 3MPOTHO3YBAaTH iX 3MIHHM [JISl JOCSTHEHHS
mocTaBieHoi MeTH. Bce 1e 103BoJisi€ 3HAXOAWTH ONTHMAJIbHI 3HA4Y€HHS BCI€l
CYKYITHOCTI TapaMeTpiB CHCTEMH HaBYaHHA Ta BPaxXyBaTH BaXJIMBI (akTopu
(hYHKITIOHYBaHHS CUCTEMH.

Criucok nitepatypu

1. Pzaes J1.0. IlpoekTyBaHHS Ta MOIETIOBAHHS MiSTILHOCTI CHUCTEMU
ocsitu / J[.O. P3aeB, C.JI. P3aeBa // Komn'torepHe MozentoBaHHs Ta 1HGOpMaIliiHi
TEXHOJIOT1i B Haylli, €KOHOMIIl 1 OcBiTl : 30. Hayk. mp. VIII Bceykp. Hayk.-mpaxr.
Kou¢ — Onec. nepx. exon. yH-T ; — Uepkacu: bpama, 2011. — C. 134-136.

2. P3aesa C.JI. IIporHo3yBaHHA TMONUTY Ha HaBYaJIbHI MOCIYTU
(TmcAsaUIIIIOMHA OCBITa) Ta BIPOBA/KEHHS HOBITHIX 1H(OpPMALIMHUX TEXHOJOT1N
JUISL TIABUIIEHHS €(eKTUBHOCTI 1X peaiizailii: aBTopedepaT aucepT. Ha 37100. HayK.
crynens k.T.H. / C.JI. P3aeBa .— K.: Hayk.-Bupo0. xopmop."KwuiB. iH-T aBTOMaTHKU",
2005.-23 c.
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Capoiicbka C.B.

JOKTOP HayK B raiy3i noJitosorii, mpod. MAVII, nou. kadenpu nomTuyHUX HAYK
KuiBchkuii HalllOHATLHUNM YHIBEPCUTET OYNIBHUIITBA 1 apXiTEKTypH, YKpaiHa

«IH®OPMAMLIMHI TEXHOJIOI'TI B OCBITI» SIK HOHSTTSA I 3MICT

Tema xondepenuii «lHopmariitHi TEeXHOJOTi PO3BUTKY OCBITH» €
aKTyaJIbHOIO, OCKIJIbKHM 3auilla€ BAXKJIMBY MpoOJeMy BUKOPHCTAHHS 1H(QOpMAIIHIX
TEXHOJIOT1M B OCBITI, SIKl y 0araTb0X HaBYAJIbHUX 3aKJajax YKpaiHU 3HaXOIAThCS Ha
HU3BKOMY PIBHI PO3BUTKY. BuXOasuun 3 3asBI€HOT TeMH, pPOOUTHCS crpoda
OOTpYHTYBaTH TOHSTTS «IH(QOpPMAIIIfHI TEXHOJOTHi B OCBITI», OCHOBOIO SIKOTO €
TEepMiH «iH(pOpMaIIiiiHI TEXHOJIOTI», IKUI 03HaYa€ CYKyMHICTh METO/IIB, POTPAMHO-
TEXHIYHUX 3ac00iB, SKI BHUKOPHCTOBYIOTHCS 3 METOI0 30MpaHHS, OIpalfoBaHHS,
30epiraHHs,  PO3MOBCIO)KEHHS  Ta  BUKOPUCTaHHS 1HQoOpMalli 1HTEepecax
criokuBayiB. 3 1HmIOro OoOKy, iH(opMarliiiHi TexXHOJOrli — 1€ CYKYIHICTh
1HbOpMaLIHHUX TPOLECIB 3 BUKOPUCTAHHSIM 3ac001B 00UMCIIIOBAILHOT TEXHIKH, IO
3a0e3MevyyroTh BUCOKY MIBUAKICTE OOpOOKH JaHMX, MOMIYKY iHbOpMaIllii, TOCTYIy 10
okepen iHdopMallii He3aJIeKHO BiA Micisl iX postamryBanHs. Lleit TepMmiH 4dacto
BUCTYIIA€ CHHOHIMOM TE€pPMiHA «KOMIT'FOTEPHI TEXHOJIOT1i», SKI TaK YH 1HAKIIE
MOB'sI3aHI 3 3aCTOCYBaHHSIM KOMIT'IOTEpA, KU BUKOPHCTOBYETHCS Y HAaBYAILHOMY
MPOIIECi 3aKJIaJiB OCBITH.

Mertoro 3a3HaueHOl MpOOJIEMH €: BUXOBATH MiJPOCTAIOYE MOKOJIHHS, 3/1aTHE
aKTUBHO BKJIIOYUTHCS B SKICHO HOBHW €Tall PO3BHTKY Cy4acHOTO CYCIIiJIbCTBA,
noB's3aHuil 3 iH(OpMaTHU3ali€ro, 1HTEHCU]IKAIIIEI0 OCBITHBOIO MPOIECY, a TAKOXK
CTBOPEHHSI METOJIUK, OPIEHTOBAHWUX HAa PO3BUTOK OCOOUCTOCTI. 3IIHCHEHHS METH
3aJIeKUTh BIJl TEXHIYHOI OCHAIICHOCTI HAaBYAJIBHUX 3aKIadiB  EJIEKTPOHHO-
OOYHUCITIOBAJILHOIO TEXHIKOIO Ta 1HIIMM HaBYaJIbHUM OOJIATHAHHSM, siIKe €()EKTHUBHO
(dbyHKIIIOHY€E Ha 6a31 HOBUX 1H(GOPMAIIMHUX TEXHOJIOT1M.

Indopmarriitai TexHosorii B ocBiTi gochiimpkysanu B. bukos, I'. Ko3nakosa [1],
O. Tuxonos [2], [. llIBeus Ta iH. Ha ix 1ymKy, cTae akTyaabHOIO pO3p0o0OKa HOBITHIX
METOJWYHMX MIAXOAIB 11100 BUKOPUCTAHHA 1H()OPMAIIITHUX TEXHOJIOT1H B OCBITI JIs
peaiizailii HOBUX i/l y HaBYAJLHOMY TIPOIECi Ta 3 METOI0 PO3BUTKY TBOPUOTO
MOTEHIIIATY 1HAMBIA, POPMYBaHHS Y HHOTO BMIHHS MPOTHO3YBATH PE3YJIbTaTH CBOET
TISUTBHOCTI, PO3POOJISITH CTPATET1I0 MOUTYKY BUPILICHHS 3aBJaHb SIK HaBUYAJbHUX, TaK
1 MpakTUYHUX. Y 3B’S3KYy 13 LIMM, BapTO 3a3HAYUTH, IO Cy4yacH1 1H(OpMaliiiHi
TEXHOJIOT1l, [0 BUKOPHUCTOBYIOTHCS B OCBITI, JAalOTh MOXJIMBICTB: 310patu Ta
OTpaIlfOBaTH JaHl; 3IIMCHUTH eJEeKTPOHHY OOpoOKy TeKCcTy, 1H(opmarlii, ska
HaJIMIIIA B cilyXxada, CTyJE€HTa Ta 1H., Kl HaBYAIOThCS JUCTAHIIIIHO, OYHO abo
3a049HO, a0W YM1JIO KepyBaTH JAaHUMHU, MPUAMATH HEOOXITHI PIIIICHHS Ta 1H.
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To6t0, «iHpOpMalliiiHI TEXHOJOTIT B OCBITI» SK MOHATTA — L€ KOMIUIEKC
B3a€EMOTIOB'SI3aHUX MK COOOI0 MmporpaM 1 i, 30KpeMa TEKCTOBUU pPENaKTop,
CJIGKTPOHHI TaOJMIN, 3aMMCHI KHIDKKH, KaJeHJapi, CUCTEMH KepyBaHHA OazaMu
JaHMX, 3a JIOMOMOTOI SKHX BHKIIAJad, CIyXad 1 CTYJACHT JOCATAIOTh MOCTaBICHOI
METH, AKIIO 1X B3aEMOJIS € IIJIECIPIMOBAHOO.

BpaxoByroun 3a3HaueHe, BapTO 3pOOMTH BHCHOBOK IIPO Te, MO 1H(POpMAIIiiHI
TEXHOJIOT'11, sIKl BUKOPUCTOBYIOTHCSI B OCBITHROMY HPOIIEC], 0axaroTh OyTH KpaliuMH,
M03asiK MaloTh NEBHI HEJOMIKU, sIKI TTOB’s13aHl: 3 OpakoM HOBITHIX EOM Ta iHIIOrO
oOJaJiHEeHHS, a TAKOK METOMAMK, sKi O Mpu3HAYaIMCs I pOOOTH 3 KOMIT FOTEPOM,
3a0e3reuyBajii CaMOKOHTPOJIb SIKOCT1 3700YyTHX 3HaHb 1 HaBUYOK, (HOpMyBalu y
MOJIOJIOTO TIOKOJIIHHS HABUYKHU aHATITHYHOI 1 JOCIITHUIILKOT ISTTLHOCTI Ta 1H.

Crucok Jiteparypu
1. KosmakoBa I.O. Teopermuni 1 METOAUYHI OCHOBH 3aCTOCYBaHHSA
1HGOpMaLIHHUX TEXHOJIOTIN y BUIIIM TexHIuHIA ocBiTi: Monorpadis. — K.: BIIIOJI,
1997. - 180 c.
2. TuxonoB O.M. IndopmariifHi TEXHOJOTIT Ta TEJIEKOMYyHIKalii B OCBITI 1
HayIli: Marepiasim Mi>kHapoJIHOi HaykoBoi koH(epeHiii "Indpopmika". — M.: EI'PI,
2007. — 222c.
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Cepminaceka O.1.

Imxenep-nporpamict 1 kateropii kapeapu ITITIIM

KuiBchkuii HalllOHATLHUNM YHIBEPCUTET OYNIBHUIITBA 1 apXiTEKTypH, YKpaiHa

MNEPCIHEKTUBU PO3BYJIOBU JEPAKABHOI CUCTEMU
MOHITOPUHI'Y JOBKIJIVIA

VkpaiHa € CTOpPOHOIO  0araTbOX  MDKHApOJHUX  JBOCTOPOHHIX  Ta
0araToCTOpPOHHIX MPOEKTIB, IO CIOPSMOBaHI Ha peopranizamito chepu OXOpPOHU
HaBKOJIMIITHEOTO CEPEIOBHUIIA.

Oco06nuBICTh pedopMaIIiHOTO MPOIECY MPUPOTOOXOPOHHOT Taily3i B YKpaiHi
oOyMoBJIeHa 1e W TuUM, 10 y BiAnoBiAHOCTI 10 Hakazy N 98 «IIpo mikBimariiro
TEPUTOPIAIbHUX OpraHiB MiHICTepCTBA OXOPOHM HABKOJMIIHHOTO MPHUPOIHOTO
cepenoBuIa», iX (QyHKIi Oynu mepenaHi M0 perioHaJbHUX OpraHiB BHUKOHABYOL
BJIaaM, IO CHOPHUSIO TIEPEHECEHHIO aKIeHTIB Ha BHUPINICHHA JIOKAJbHHUX
BY3bKOINPO(UILHUX MPUPOJTOOXOPOHHHUX 3aB/IaHb HA PIBHI OKPEMHUX PETI1OHIB, a HE Ha
PO30yI0BY €IMHOT CUCTEMHU MOHITOPUHTY JOBKLIJIS.

HeoOxiaHICTh yIOCKOHAJIEHHSI AEpPKABHOI CHUCTEMH MOHITOPUHTY JOBKULISA
BU3HAETHCSA IIUIMM PSIIOM JOKYMEHTIB CTPaTeTiuHOTO XapakTepy.  30Kpema,
BIJIMOBIAHI TIOJIOKEHHSI 11010 PO3BUTKY CUCTEMH MOHITOPUHTY JIOBKIJUIS MPUCYTHI 1
B OCHOBHHUX 3acajax JepKaBHOI EKOJIOTIYHOI TOJITUKA YKpaiHM Ha Tepioj 10
2020p.

OctanHiii mpaBoBUW aKT y cdepl NPUPOAOOXOPOHHOI MiSNIBHOCTI - 3aKOH
VYkpainu "lIpo patudikaiito [IpoTokonay Mpo peecTpu BUKHAIB Ta IMEPEHECEHHS
3a0pyaHIoBadiB". MeTor JOKYMEHTY € PO3MIMPEHHS AOCTYIy TPOMAJCHKOCTI [0
iHpopmarrii UISIXOM CTBOPEHHS MOCJIIJOBHUX, IHTETPOBAHHUX,
3araJbHOHAI[IOHAILHUX PEECTPIB BUKUAIB 1 IEPEHECEHHs 3a0pyIHIOBaUiB, SIKI MOTJIH
0 copusTH y4yacTl TPOMAICHKOCTI y MPOIEC] YXBaJCHHS PIllIEeHb 3 MUTaHb, IO
CTOCYIOTHCS HABKOJIMITHBOTO CEPEAOBUINA, a TaKOX CHOPHITH 3amo0iraHHIo
3a0pyJHEHHIO HABKOJIMIITHROTO CEPENOBHIIA Ta HOTO CKOPOUEHHIO.

Peectp BuKMIIB 1 TEpeHECEHHs 3a0pyAHIOBAa4YiB — 1€ HalllOHalIbHAa a0o0
perioHaqbHa eKoJioriyHa 0a3a JaHWUX/OMHUC TOTEHIIAHO HEOE3MeYHUX XIMIYHUX
pedoBUH Ta/ab0 3a0pyaHIOBAYiB, SIKI BUKUIAIOTh B aTMOc(epy, CKUAAIOTh Y BOIY Ta
IPYHT 1 TPAHCHOPTYIOTh 3 TEPUTOPIi MIAMPUEMCTB Il 0OpoOKM Ta yTwmizamii. B
CBOIO 4Yepry, BHOpOBa/pKeHHs [IpoTOKONy TpO pEeecTpd BHUKHUAIB 1 TMEPECHECEHHS
3a0pyHIOBAYiB BUMAara€ po3poOKHA BIAMOBITHUX TIJ3aKOHHUX HOPMATHUBHO-
NpaBOBUX akKTIB 1, Oe3mocepeAHbO, CTBOPEHHS HA pIBHI JEpXKaBU €IUHOI
yHI(DIKOBaHOI €JEeKTPOHHOI CHCTeMM 3BITHOCTI 1 mepeadadae Oe3nocepeaHin
€JIEKTPOHHUN JOCTYI TPOMAJCHKOCTI JO €KOJIOTIYHO1 1H(opMaIli 3a J0MOMOTO
nyOJIIYHUX MEPEXK 3B'SI3KY.
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Po3pobka peectpy BUKHIIB 1 TEpEHECEHHS 3a0pyIHIOBAYiB, NMOBUHHA CTATH
[IEHTPATBHOIO 3a7]a4€T0, B XO[1 BUPIIIICHHS SIKOi OTPUMAIOTh TIOIAJIBIITNI PO3BUTOK:

— 3a/1aya po30ya0BH IepKABHOT CUCTEMHU MOHITOPUHTY JOBKIJIJIS;

— 3alaya CTBOPEHHS EKOJIOTIYHOTO 1H(OpPMAIHOTO CepBicy, IO
3a0e3MeYnTh

JIOCTYIl KOPHMCTYBadiB, SK Ha HaIllOHAJLHOMY, TaK 1 Ha MIDKHApPOJIHOMY
PIBHSIX, 10 eKoJioriuHoi iHpopMariii(3a Bumoror €C).

BupimeHnHs nmocraBineHux 3a7a4 Ma€ BiIOyTHCH Y 3 eTamnu:

1. Po3poOka enuHOro yHi()iKOBAaHOTO OMUCY KEPEN BUKUIY 3a0pyAHIOIOUHMX
pEYOBHUH, 1[0 OyJle TMOKJIAJeHUA B OCHOBY CTPYKTYPOBAHOI, KOMITHOTEPU30BAHOT
PO3MOIIEHOT 0a3K TaHUX.

2. Po3pobOka iepapxii WEB-pecypciB 3a momo0or0 €BpoOINenchkoi Mepexi
iHpopMarlii Ta cioctepexxeHHs 3a HaBkonmuIHIM cepenosuiieM (EIONET). EIONET
MOKJIMKAaHa 3a0e3leuyBaTH CBOE€YACHUMHU Ta SKICHUMHU JAHWMH, 1HPOpMAIIIE0 Ta
JOCBIZIOM JIJIsl OL[IHKM CTaHy HAaBKOJMIIHBOI'O CepeoBUIa B €Bporli Ta BIUIMBIB Ha
HBOTO.

3. TloctynoBa mapajienbHa PECTPYKTYpHU3AIisl ICHYIOUYOI JEPKABHOI CHCTEMH
MOHITOPHHTY.

[Tepmmii kpoxk — po30yaoBa ICHYHOYOI CHUCTEMH B TUIaHI 11 JOMOBHEHHS
CHUCTEMOIO IHTEPHET MOCUJIaHb Ha pecypcu ctBoproBaHoi WEB-iepapxii. Ile, o cyri,
PO3UIMPEHHST JOCTYIy YpPsAOBOTO amapary Ta TIpPOMAJAChKOCTI 1O €KOJOT14yHOT
iHbopMallli Ha PI3HUX PIBHAX YNpaBIiHHS (pEriOHaNbHUX, JAEPKAaBHOMY, B pO3pi3i
MOTPIOHUX aCTIEKTIB)

Jpyruii KpoK — TOCTYMOBHUH Iepexiy A0 e€auHuX ¢GopMmaTiB 1 BHYTPIIIHIX
CTPYKTYp JaHUX y paMKax JIEp>KaBHOI CUCTEMU MOHITOPUHTY CTaHy HABKOJMIIHBOIO
cepeIoBHIIa Ta CyMICHUX 3 hopMaTaMu JaHux eBpornericbkoi Mmepexxi EOINET.

BukonaHHsST BU3HAUEHHWX e€TamiB 3a0€3MEYUTh KOMIUICKCHE BUPIIICHHS
MEPIIOYEPTOBUX 3aJad, 10 CTOSTh Mepesl YKpPaiHOW B MPHUPOJTOOXOPOHHIN ramysi y
BIJIMOBITHOCTI JO BUMOI, W0 BuUcCyBaloTbcss €C 10 KpaiH, 110 MNparHyTh
€BpOIHTErparii.

Criucok nitepatypu
1. Exosnoriuna mosiThka Ta mMpaBo YKpaiHU Ha LUIAXY A0 €BPOIEHUCHKOI
iHTerpamii / 3a pen. O. 1. boungaps. — Bumano mpoekToM TexHiuHOi gomomoru €C
«JlomaTkoBa miaTpuMKa MiHICTEpCTBA €KOJIOTIi Ta MPUPOJHUX PECYPCIB YKpaiHU y
BIIPOBA/KEHHI CEKTOPaAIbHOT OF0IKETHOI miATpUMKm» , 2015. — 171 c.

2. 3axkon VYkpainum IIpo ocHOBHI 3acamm (cTpaTeriro) Jep>KaBHOI
€KOJIOT1YHOI MoMTUKA YKpainu Ha mepioa A0 2020 poky: npuiHATUN 21 rpynaHs
2010 poxy Ne2818-VI. [Enexrponnuii pecypc]. - Pexum  pocrymy:

http://zakon1.rada.gov.ua/cgi-bin/laws/main.cgi 6
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YK 004.94:519.876.5

Crenenxo [.B., Iudyunna O.10.

HamionansHuit TexHiuHMA yHIBepcUTeT YKpaiHu « KUiBChbKUM MOTITEXHIYHUMI
iHCTUTYT IMeHI Iropst CiIKOpChKOTO»

INPOI'PAMHE 3ABE3SITEYEHHA MOJAEJIIOBAHHSA IMCKPETHO-
INOJAIMHUX CUCTEM

Jliig miarotoBku ¢axiBiiB 3 1HGOPMALIHHUAX TEXHOJIOT1H BaXKJIMBUM (PaKTOPOM
€ HasSBHICTh CY4YacCHOTO MPOTPAMHOTO 3a0e3MedYeHHs 3 METOIB, SKI BHUBUYAIOTHCS.
Onuum 3 6a3z0BHX KypciB Tanysi «lHdopmariiiHi TexHomnorii» € «MojentoBaHHs
cuctem». [HpopmaIiiiiHi TeXHOJIOTIT YIpaBIiHHS CKJIAJIHUMHU 00’ €KTaMH 1 CUCTEMaMHU
IPYHTYIOThCSI Ha BUKOPHCTAHHI iX Mojeneld. be3 Hane)XHOro po3BUTKY METOIIB Ta
3ac001B MOJIETIOBAHHS BOHHM 3aJMINATUMYTHCS Ha PIiBHI 3a0e3MedyeHHs] (PYHKIIIHI
30epiranHs iHGopMalii Ta aBTOMAaTU30BaHOTO MOUIyKy. CyTTeBUM (HaKTOpOM IS
pPO3pOOKM cydacHUX 1H(POpPMAIIHHUX CHCTEM € CTPIMKUM PO3BUTOK TEXHIUHHUX
3aco0iB 300py BiAecoiHdopMallii Ta METOMIB 1i IMIBUJIKOTO aHai3y. Ix moemnanHs 3
MOTYXKHUMH 3ac00aMU MOJIETTIOBAHHS Ta aHAJ3y BiJKPUBAIOTh HOBI MOXJIMBOCTI IS
CTBOpEHHsSI €(pEeKTHUBHUX 1H(POpMAIIMHNX cuUcTeM. Tomy 3abe3nedeHHs 3HAHb Ta
HAaBUYOK Ha CY4YaCHOMY PiBHI CBITOBOI HayKd [UIsl MIATOTOBKH (axiBIIB 3
1H(OpMaIITHUX TEXHOJIOTIH € aKTyaJbHOIO 3aJ1a4elo.

Jis ckiIamHuX AWCKPETHO-TIOAIMHUX CHCTEM HaW4acTillleé BHUKOPHUCTOBYIOTH
IMITaIIfHAN METOJT MOJEIIOBAHHS K TaKul, 10 € yHiBepcaabHUM. (CTOXacTHYHI
Mepexi [leTpl mMOKpUBarOTh CBOIMU MOXKJIMBOCTSIMU 0a30B1 Ta JETEPMIHOBaHI MEPEXKi
Ilerpi, aBTOMaTHI CHCTEMH, MEpPEXI MacoOBOro OOCIYroByBaHHs, a TaKOX €
HE3aMIHHUMH JUISI BIATBOPEHHS MPOIECIB yIpaBiiHHA. MaTeMaTHYHUK amapar
CTOXaCTUYHUX Mepex lleTpi MICTUTh pPIBHSHHS CTaHIB, MPEACTaBJEHI CHCTEMOIO
JIOTiKO-aJIreOpaidyHuX PiBHSIHb.

[loeqnanHst  00’€KTHO-OPIEHTOBAHOI  TEXHOJOTIi  HpOrpaMyBaHHS  Ta
CTOXacTHYHUX Mepex lleTpi Hamae MOXIMBICTH THUpaXyBaHHS Mepex Ilerpi 3
3alaHuMU nlapametrpamu y Burisiai [lepi-o6’exriB. IleTpi-00’ekTHA MOJIENb € TAKOIO,
mo arperye B co0i Ilerpi-o0’extu. I[lobymoBa mopeni B IIbOMY BHIMAAKy CTa€
naBopiBHeBol0. Ha mepmiomy piBHI OynyroThesi mepexi [lerpi Ta Ha X OCHOBI
cTBOprot0ThCs IleTpi-06’exTH, a Ha npyromy cTBopeHi lleTpi 06’ ekTu arperyroThes B
ITetpi-06’exTHY Mojenb. BomHouac, arperyBaHHs 00’€KTiB B MOJIEIi OpraHi30BaHO
TaKUM 4YMHOM, 110 iX Mepexi Ilerpi o0’eanyroTbes B eauny Mepexy Ilerpi, 1o
npencTaBisie TUHAMIKy Mozeni. TakuM 4YWHOM, JBOpIBHEBa MOOyZOBa MOJAEN He
pyHHY€ OJHOpIBHEBE MPEJACTABICHHA IWHAMIKH MOJENl y BUTJSAIAlI CTOXAaCTHYHOT
mepexi [letpi.

[lepeBaramu BuxkopucTanHs [leTpi-00’€KTHOI TEXHOJOTT MOJACITIOBAHHS, SKi
JIOBEJIEHI €KCIIePUMEHTAIbHO, €: 1) MBUAKICTh MOOYTOBU MOJIEJI BEIMKOI CUCTEMHU,
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IO CKJIAJAa€ThCs 3 0ararboX OJHOTHUIIHHMX €JEMEHTIB, 2) TOYHICTh aJIrOPUTMY
iMiTarii, 3) MBUAKICTH IMIiTaIIii.

[TeTpi-00’€KTHA TEXHOJOTIA MOJETIOBAHHS CKJIAJAHUX CHCTEM HIATPUMYETHCS
IporpaMHUM  3a0e3MeYeHHSIM DESS (Discrete Event Simulation System),
JOCTYITHUM JIJIs1 BIIKPUTOTO BUKOPUCTaHHA Y BeO-cepici github.com. Po3po6ienumu
€ Bepcii IbOro MPOrpPaMHOTO MPOAYKTY SIK MPOTPaMHOTO 3aCTOCYBaHHs [1] Ta Ak BeO-
3actocyBaHHA [2]. OCHOBHMMH MOAYJISIMH TPOTPaMHOrO 3abesneyeHHs €: 1)
penaktop Mepexi Ilerpi, 2) pemakrop Ilerpi-o0’exkTHOI Moaeni, 3) MOAY/b IMITAIli
ITerpi-06’exTHOI Momeni, 4) Moayiab aHiMmaili momeni, S5) 0i0moTeka KiaciB
€BOJTIOLIIITHOTO METO/ Ty ONTHMI3aIlii MOJEI.

CTyneHTH BHUKOPHUCTOBYIOTH TporpamHe 3abOesmeudeHHs DESS we Tinmbku B
pamMkax jabopaTopHuX poOIT, ajge W 3aIy4aroThCA 10 WOT0 BJIOCKOHAJICHHS.
3a3HayeHe MporpaMHe 3a0e3MEeUYEHHS BHUKOPUCTOBYETHCS TaKOX SK CKJIaJ0Ba
KOMITOHEHTa JJii PO3POOKU CIELIai30BaHOTO MPOTPAMHOTO 3a0e3MeUeHHs, LI0
CTBOPIOETHCS B paMKax AUIUIOMHHX IPOEKTIB OakamaBpiB Ta MariCTEpPChbKUX
aucepramiii. Hampuknaa, s MOJENIOBaHHS TPAaHCHOPTHUX CHUCTEM, CIICHApIiB
kidepatak, aJIrOpuTMIB MapajieJbHUX  OOYUCIICHbD, CHUCTEM  YIPaBIIHHA
PO3MOAIEHUMH PECYPCAMH.

Criucok nitepatypu

1. Petri-Object Simulation: Software Package and Complexity / 1. V.
Stetsenko, V. Dorosh, A. Dyfuchyn // Proceedings of the 8th IEEE International
Conference on Intelligent Data Acquisition and Advanced Computing Systems:
Technology and Applications (IDAACS’2015). — Warsaw (Poland), 2015. — P. 381-
385.

2. Stetsenko 1. V. Web application for visual modeling of discrete event
systems / I.V. Stetsenko, A.Dyfuchyn, K. Leshchenko, J. Davies // Internet
Technologies and Applications (ITA). Proceedings of the Seventh International
Conference, 12-15 Sept 2017. — Wrexham (UK), 2017. — P. 86-91.
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YK 657:004

Cronsapuyk I.A.', JTuteunenko B.C.”

'k..-M.H., kepiBauk [[ICH TOB «ITpokom»

2K.e.H., Jo1eHT Kadeapu oOJiKy Ta ONOJaTKyBaHHS,

*HarioHanbHHUi yHIBEpCUTET 610peCypCiB i IPUPOIOKOPUCTYBAHHS YKpaiHu

ABTOMATHU3ALIA ITPOLHECIB AIVIOBOACTBA I JOKYMEHTOOBIT'Y
3A JIOITIOMOI'OIO CYUHACHUX ITPUKJIAIHUX PIIIEHD

[Nocniogapebka AiSUIBHICTH CYy4acHOTO MIMPUEMCTBA 3IMCHIOETHCS B YMOBAX
BIUTUBY 0aratbox (hakTOpiB Ta MOTpeOye ONMEepaTUBHOTO MPUUHSITTS OOIPYHTOBAHUX
YIOPAaBIIHCHKUX PIIIEHb 32 PaXyHOK aBTOMATH3allli BCIX JIAHOK Ta CTPYKTYp HOro
KUTTEAIIBHOCTI. [Ipy 11bOoMy Bce OUIBII aKTyadTbHUMH CTAaIOTh 3aJadl €JIeKTPOHHOI
KOMYHIKaIlli MK CHIBPOOITHUKaMHU MIANPUEMCTBA, 3a/adl KOHTPOJIO Ta aHaji3y
BUKOHABYOI JUCIHUIUIIHK. KoMIaHii Bke pO3yMilOTh, 110 aBTOMATH3allisl MPOIECIB
JUJIOBOJICTBA Ta JOKYMEHTOOOITY HE TIJIbKH MOJIETIINTh, CUCTEMATU3Y€E Ta 3pOOUTH
MPO30pOI0 POOOTY iX CHiBpOOITHHKIB, a W 3a0€3MeUnTh BIAYYTHUN EKOHOMIYHHIMA
eeKT.

Ha croromni B VYkpaiHi HiATOTOBIEHO CEpPHO3HY OCHOBY JUIsl IIBHJAKOTO Ta
€(EeKTUBHOTO BIPOBA/HKEHHS aBTOMATHU30BaHMX CHUCTeM B Mk ramy3t [1].
Hacammepen 1e cyTrreBuil €BpONEHCHKUN JOCBIJ BUKOPUCTAHHS CHUCTEM e-
JOKYMEHTOO0OITY Ta MiArOTOBJICHA 32 OCTaHHI POKH 3aKoH0Oasua natdopma, 10 SIKOi
BIIHOCATHCS BiAMOBiMHI 3akoHM: «IIpo €JIeKTpOHHI JOKYMEHTH Ta EJICKTPOHHHM
ToKyMeHTo001r» [2], «IIpo enexkTponHmii mudpoBuid nianuc», «IIpo o60B’s3k0oBUI
OPUMIPHUK JTOKyMeHTiB», «IIpo HarioHaneHy mnporpamy iHdopmaruzanii», «IIpo
eJeKTpoHHY KoMepiio», «[Ipo HamionanbHy cucteMy KOH(IACHIIHHOTO 3B’S3KY»,
«IIpo  TemekomyHnikauii», «lIpo 3axuct iHdopmamii B  iHpOpMAaLiKiHO-
TEJIEKOMYHIKALIMHUX CUCTEMaXx» TOIIO.

Ilepexin Ha €MEKTPOHHUH JIOKYMEHTOOOII CTaBUTh IeEpe] MiAIPUEMCTBOM PsifT
KOHKPETHHUX 3a7a4 — OpraHizaliiHux (ayIuT Ta pecTpyKTypu3allisi KOMyHIKaI[iiHUX,
aJIMIHICTPATUBHUX Ta IHIIKUX MPOIECIB) Ta TEXHIYHUX, 110 MOB’A3aHI 3 BUOOPOM Ta
BIPOBADKCHHSIM IIPOTrPAMHOTO 3a0€3MeUeHHS ISl HOTO aBTOMaTH3aIlii.

Ha ykpainchkoMy pHHKY TporpaMHOro 3a0e3ledeHHs ICHYE IIIud  psj
OPOrpaMHUX TMPOAYKTIB, SKI MOXHa BIIHECTHM [JI0 CHUCTEM EJEKTPOHHOIO
JTOKyMEHTOo00iry, Hanpukiaa: e-Docs, FossDoc, Megapolis. DocNet, «MasterDocy,
Optima-WorkFlow-Cranmapt, «JIIJIO», SX-Government, ACKO/J[ Tomo. He
CTaBJIAUM 3apa3 3ajaui MOPIBHSIIBHOTO aHaJI3y, ONUIIEeMO 0a30BY (DYHKIIOHANbHICTD
TaKMX CHUCTEM Ha MPUKJIaAl Cy4aCHOIo NMpukiagHoro pimeHHs «BAS JlokymMmeHTooO0ir
KOPII».
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[Tporpama «BAS Jlokymentoo6ir KOPII» Bkitouae Taki KiIt04OBI MOKIHUBOCTI,
10 TIATPUMYIOTHCS 1 OLIBIIICTIO IHIINX CUCTEM e-JOKYMEHTOO0ITy: 00K BXiIHOI,
BUXIZHOI 1 BHYTPILIIHBOI KOPECMOHEHIIli, 3B€pHEHb TI'POMAaJsH, OOJIK JIOTOBOPIB;
3a0e3MeyeHHs] TeperisAy 1 peaaryBaHHS JOKyMEHTIB; 30epiraHHs QaiimiB, iX
KOJICKTHBHE peJIaryBaHHs; CKaHyBaHHs 1 pO3ITi3HABaHHS 300pa)K€Hb; KaTeroph3allis
BCIX JJaHUX; aBTOMATHU3Aallisl KIIOUOBUX MPOLIECIB KOJIEKTUBHOI POOOTH KOPUCTYBAUiB
3 JOKyMEHTamMH 1 (aillaMy, Takux SK pO3IJIsAL, BUKOHAHHS, Y3TOJKEHHS,
3aTBEPDKEHHS, peecTpallis; oOJdiK 1 aHami3 poOoYoro yacy CIIBPOOITHHKIB,
HiATpUMKa TANepoBOTO JIJOBOJACTBA Ta JOKYMEHTOOOITY; e€(QeKTUBHI MeXaH13MHU
MOIITYKY JaHUX.

KpiMm Toro cucrema aBToMartu3zauii JokyMeHTo0OIry «BAS JlokymeHTOOOIr
KOPII» wmae pomatkoBy GyHKIIOHAIBHICTh, SKa Oyja [godaHa B Mporpamy
BIJIMOBIAHO 7O CY4YaCHMX BHMOT KOMIUIEKCHOI aBTOMaTH3alli Oi3HeC-MpoIeciB
MiPUEMCTBA Ta BUKOPHUCTAHHS 1HHOBAIIMHUX CEPBICHUX MEXaHI3MIB Ta MEXaHI3MIB
1HTerpaii 1 3aXucty AaHux. Jlo Takux JDOAATKOBHX MOXJIMBOCTEH MpOrpamMu MOKHA
BITHECTH: OINEpPaTHUBHUM JOCTYN [0 JOKyMEHTAlli 3 ypaxyBaHHSIM TpaB
KOPHCTYBayiB; 0OJIK 1 KOHTPOJIb Mepeapecaliii JOKyMEeHTIB B CTOPOHHI OpraHizamii i
3 HUX; BUKOpUCTaHHs cepTudikoBanux wmexaHi3miB EIIl nnsa nignucanHs Ta
mudpyBaHHs JOKYMEHTIB 1 (hailyliB; aBTOMAaTUYHE 3alOBHEHHS HOBUX (GaliiB 1
JOKYMEHTIB Ha MIiJACTaBl 3a3[Jajerifb HaJalllTOBAaHUX IIa0JOHIB; KOHTPOJb BepCiii
JOKYMEHTIB; YMOBHAa MapuipyTu3ailisi OI3HEC-TIPOIECiB, IO HACTPOIOETHCS
KOpHUCTyBa4aMH, CTBOPEHHS MIA0JIOHIB MPOIECY Ta aBTOMAaTUYHUMN 3aITyCK OyIb-IKIX
NPOIECIB 3a PO3KIAIOM; aBTOMATHYHE 3aBAaHTAXXCHHS JOKYMEHTIB 3 E€JIEKTPOHHOI
MOIITH TOIIO.

BinnmoBigHo A0 cywyacHux motped mpakTuku cucrema «BAS JlokymeHTOOOIr
KOPII» nigTpumye ogHodacHy pob0oTy 0aratbox KOPHCTYBadiB, poOOTY B JIOKaJIbHIN
Mepexi abo yepe3 IHTepHer, B ToMy uucii 1 depe3 BeO-Opayszepu. IIporpamuwuii
OPOJYKT JIETKO IHTErpyeThcs K B cuctemu piBHA ERP, Tak 1 B OuIbII mpocTi
aBTOMATU30BaHI CUCTeMH (HAMPUKIAM JJIS BEJCHHS PErJIaMEHTOBAHOTO 00iKy). Lle
Ja€ y MIJICYMKY MOXJIMBICTb OTPUMAaTH CHUCTEMY, B SIKIM BCl JIOKyMEHTH Ta JaHi
OyayTh BioOpaxatucs B €1MHIN 1H(QOpMaIliiiHiil 0a3i, 0 J03BOJIUTH KOHTPOJIIOBATH
1 KOMIUIEKCHO aHaji3yBaTH AisJIbHICTh KOMITaHii.

Criucok nitepatypu

1. [Tneckau B.JI. [ndopmartiiini cuctemu 1 TEXHOJOTII HA MiANPUEMCTBAX:
[TexcT] miapyunuk / B.JI. ITneckau, T. I'. 3aronanpka. — K.: 3nanns, 2011. — 718 c.
2. [Ipo enexTpoHHI JOKYMEHTH Ta EJICKTPOHHUH JOKYMEHTOO0OIr: 3aKoH

VYkpainu Big 22.05.2003 p. Ne 851-1V // Bimomocti BepxoBHoi Panmu VYkpainu. —
2003. — Ne36. — Cr.275. / [Enextponnuii pecypc]. — Pexum pocrymy:
http://zakon3.rada.gov.ua/laws/show/851-15.
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YK 004.738.5
Tuxonosa O.0.

KwuiBcbkuil HaIllOHAIEHUNA YHIBEPCUTET OYIIBHUIITBA 1 apXITEKTypH, YKpaiHa
XMAPHI TEXHO.IOTI'TI TA 35EPEXKEHHSA IHOOPMAIIII

B cydacHux iHdopMamiiiHux cucteMax BHUHHMKAe TMpooOiemMa o0OpoOKu Ta
30epiranHs BeIUKOro 00°’emy nanux. [0 npobGreMy MokHA BUPIIIUTH TIPU
BUKOPHUCTAHHI XMapHUX TEXHOJOTiA. XMapHI TEXHOJOrIl — TeXHOJOr1], sIKl HaJal0Th
KOpHUCTyBa4aM [HTEpHETY MOCTYII 10 KOMIT FOTEPHUX PECYpPCiB BiAIaIEHOTO cepBepa.
XmapHi TexHosorii modyaoBani Ha xMapHux oOuucieHHsax (Cloud Computing), siki
JI03BOJIAIOTh BUKOPHCTOBYBATU CIUIBHI 3aco0M 30€peKeHHs JaHuX (XMapHi
CXOBHIIA), IPUKJIATHI TIpoTrpamMu Ta cepBicu. [Ipu B3aeMoii 3 XMapHUMH CXOBHUIIIAMU
MO’KHa He TypOyBaTHCs PO Te, IKUM YMHOM 30€piratoThbes JaHi y Xmapi.

[Ipu BuBueHHI Kypcy «Komm’roTepHI TEXHONOTIl 1HXEHEPHUX PO3pPaxyHKIB)»
cTyaeHTaMu OyiBebHOTO (hakynbTeTy OyJI0O BUKOPHUCTAHO POOOTY 31 CXOBHIIIAMHU
Dropbox, One Drive ta Google Docs. Dropbox — 11e xMapHa cuctema 30epiraHHs
iHbopMallili y BUrIsSAl nanok abo ¢aitni. Daitnu 30epiraroTbCsi HE Ha KOMIT'IOTEpI, a
Ha CTOPOHHBOMY cepBici. 3a gonmomoror xmapu Dropbox MokHa CHHXpOHI3yBaTH
daiimu. Ane ¢dainm Ta NManKd BHUAAISMIOTHCS MO OJHOMY, HE MOXHA OJHOYACHO
BUJIAJIUTU JeKUIbKa (aitmB abo nmanok. Google Docs — cepBic XMapHOTro 30epiraHHs
¢daitnip kopuctyBauiB 3 GyHKIIAMH (aiaoBoro oomiHy, 3abe3nedye 30epiraHHs
naHux 00’emom g0 15I'6, cTBOpeHHs oHnaitH-dainiB 3a gomomororo MS Office,
3aBaHTAXXEHHS (PailyliB HA KOMIT'IOTEp, MPEACTABICHHS (ailniB B pi3HUX (hopmarax.
XMapHi cxoBHIIa 3a0€31euyr0Th KOH(IICHIIINHICTh Ta 3aXUCT JAaHUX, aJile 1ICHYIOTh
npoOJjieMH 31 3HUILIECHHSIM HeEaKTyallbHOI 1H(opMarlii, 3a0e3nedyeHHsT PE3epPBHOIO
KOIIIOBaHHS 1 BIIHOBJICHHS JaHUX TIpU BigMoB1 oOnamHanHs. [lpu poGoti 3
XMapHUMHU CepBICAaMH 3HAYHOIO TIEPEeBAarol € 3pYy4HICTh, JOCTYNHICTh Ta
OesnepepBHICT, HaB4YaHHSA. CTyIEeHTH BUKOHYBAJIW 3aBJIaHHSA, KOPHUCTYIOUUCH
pO3TAaIIOBAaHUM B XMapi TOCIOHMKOM, OTPUMYBAJIU OHJIAWH-KOHCYJbTAIIl Ta
30epiranu cBOi poOOTH B XMapHUX CXOBHUINAaX. Bukiamau mir nepeBipuTH BUKOHaHI
3aBIaHHS B JIFOOWI 3pyYHUI Yac, HAICIATH CBOi 3ayBa)KEHHS, MPOBECTH TECTYBAHHS
Ta OIIHUTH 3HAHHSA CTYACHTIB 3 HaBYaIbHO! auciuiuiinu. llel mocBim MoxxHa
BUKOPUCTATH TAKOX JIJIS 3A0YHOTO Ta TUCTAHINIITHOTO HABYAHHSI.

Criucoxk yiteparypu

1. buko B. I0. Xmapni Texnosorii, IKT-ayrcopcunr 1 HoBi ¢ynkiii IKT
MAPO3a1UTIB OCBITHIX 1 HaykoBHX ycTaHoB / B. 0. buxos // [npopmartiitai TexHonorii
B ocBiTl. — Nel10. —2011. — C. 8-23.

2. I'ypeBuu P. C. Indopmariiiini TexXHOJOTi HaBYaHHS: I1HHOBAIIMHUI
niaxig : HaBy. noc. / P. C. T'ypesuu, M. 0. Kanewmis, JI. C. IlleBuenko; 3a pex. P. C.
I'ypeuua. — Binnuns : TOB ¢ipma “Ilnanep”, 2012. — 348 c., c. 80.
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YK 519.5:511.6

®inimonosa O.10.', Minaesa 10.1.%, ®inimonos I'.0.°

"2 Jo11enT,

SacripaHr.

KuiBchkuii HallloHATLHUM YHIBEPCUTET OYNIBHUIITBA 1 apXiTEKTYypH, YKpaiHa

BUKOPUCTAHHSA IHTEJIEKTYAJBHUX IT B 3ATAYAX PO3BUTKY
IHOPACTPYKTYPU MICTA

B nmanwmii yac muTaHHS HAKOMMMYEHHS Ta OOPOOKW HAJBEITMKUX MACHBIB JaHUX
CTa€e Bce OUIBIN aKTyaJIbHOO 3aja4yeto. BUKOpUCTaHHS TakuxX METOMAIB 1 MiAXOIB 10
00OpoOKM BETUKHX MACHUBIB JaHUX, SIK YacoBl psAU, TEH30pPHE MOJIEIIOBAHHS,
HEWPOHHI MEpPEXi, MalllMHHE HAaBYaHHS Ta 1H. JO3BOJSIOTH HE TUIBKU €(PEKTUBHO
o0pobmsiTh faHi, a ¥ OTpuUMyBaTd 3 HUX 1HGopMalilo, ska Oyla MPUCYTHS B
HessBHOMY Burani. lle 1gae MOXIMBICTD OTpUMATH MPUXOBaHI 3HAHHSA i
3aKOHOMIPHOCTI, SIKI MOXXYTh OYyTH BHUKOPHMCTaHI JJIsI PO3B’S3aHHS 3ajad PI3HUX
chepax.

KpiM BXe 3BHYHOrO BUKOPHUCTAHHS I1HTEIEKTyaJdbHUX 1H(OpPMAIIHUX
texHoJjoriil (IT) B 3amayax nmporHo3yBaHHsl Kypcy LIHHHMX MamnepiB, aHANi3y PU3UKIB
Ta 1HBECTHIIITHOI MpHUBaOIMBOCTI MPOEKTIB, aHaNi3y Tpadiky Mepex axkTyaJbHUM
cTac  po3poOka Ta BHOpPOBaKEHHS iHTeNnekTyanbHux IT B 3amagax poO3BUTKY
1HPpacTpyKTypu MicTa, IUTAaHYBaHHS Ta pPoO3poOKa TEXHOJOTIH, SKI JI03BOJISITh
CTBOPUTH €(QEKTUBHY Ta «PO3yMHY» CHCTEMY yMpaBiiHHSA MicToM. [lpuknagom
e(eKTUBHOTO BHUKOPUCTAaHHS CHCTeM OOpPOOKM Ta aHai3y BEJIUKHX MJaHUX €
koHueniisa Smart City. Cepen pizHux BuzHadeHb «Smart City» KIFOYOBUM acIieKTOM
€ BUKOPHUCTAHHS HOBITHIX 1H(OpPMAIlIMHUX TEXHOJOTIH Ta CTBOPEHHS 3a iX
JIOTIOMOTOI0 CHCTEM, 1110 JO3BOJISIOTH BUPINIYBATH MPOOJIEMH YIIPABIiHHS B PEKHUMI
pEaIbHOTO Yacy, CIIMPAIOYUCH MIPH IbOMY Ha PeajibH1 JaHi.

3a [J0MOMOroI0 METOMIB aHami3y BEIUKUX  JaHUX MOXKHAa CTBOPUTHU
iaTenekryanbHi T, ki 703BOMATH BIOCKOHATUTH BHUKOHAHHS IMOCTABJICHUX 3a7a4 Ta
PO3B’sI3aHHS MUTaHb 3a0€3MEUCHHS KUTTEIISUIBHOCTI MICTa B PEXHMI pPealbHOTO
qacy.

Oco011BOi yBaru npu bOMY 3aCIYrOBY€ MUTaHHS ONTHUMI3allil TPAHCIIOPTHOI
1HGPaACTPYKTYpH MicTa, pO3pOOKM HOBHUX Ta BJIOCKOHAJEHHS ICHYIOUHX
TPAHCIIOPTHUX MApIIPYTIB MICTA.

Criucok nitepatypu

1. Vito Albino, Umberto Berardi & Rosa Maria Dangelico. Smart cities:
definitions, dimensions, and performance [Electronic resource] / Vito Albino,
Umberto Berardi & Rosa  Maria  Dangelico —  Access mode:
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https://www.tandfonline.com/doi/abs/10.1080/10630732.2014.942092?journalCode=
cjut20

2. Munaes IO.H.,, ®ummmonoBa O.}FO., MunaeBa .M. Heuetko
MHO>KECTBEHHBIC XapaKTEPUCTUKHA OJHOMEPHBIX BPEMEHHBIX psjioB / Munaes 10.H.,

OunumonoBa O.10., MwunaeBa IO.WN. // Dnekrpon. moaemupoanue.—2016.—
38, Ne6.—C. 45—66.
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'K.T.H., IOLIGHT, JOIEHT Kadenpy inhopMaIiitHNX TEeXHOJIOT i

’K.T.H., IOLGHT

'KuiBchKuii HAI[IOHATBHAI yHIBEpCHTET OY/IiBHHALTBA 1 apXiTeKTypH, YKpaiHa
*KuiBchbKnii HallioHanbHMi yHiBepcuTeT iMeni Tapaca IlleBuenka, Ykpaina,
ByJ1. Bomogumupceska 60, M. Kuis, 01033

3ACOBH OITPAIIIOBAHHS ITPUPOTHOMOBHUX TEKCTIB B
ABTOMATHU30BAHUX CUCTEMAX KOHTPOJIIO 3HAHb

Indopmaruzariist ocBiTH B YKpaiHi - OAWMH 3 HAWBAXJIMBIIIUX MEXaHI3MIB, IO
3a4inae OCHOBHI HANPSMKH MOJIEpHi3allli OCBITHBOI CHUCTEMHU. BrpoBa/pkeHHS Yy
HABYAJIbHUN MPOIIEC €JIeMEHTIB online-0CBITH Ta MPHUHIIMIIB aJalTUBHOTO HABYAHHS
BUMara€e 3MiH B ICHYIOUMX CHCTEMax KOHTPOJIIO 3HaHb — iX aBTOMAarTu3alii Ta
1HTeJIeKTyai3aIlli.

CporoiHi B aBTOMAaTU30BaHUX HAaBUAJIBHHUX CHCTEMaxX IIMPOKOTO BUKOPUCTAHHS
HaOyJIM aBTOMATHU30BaHI 3acoOM OIIHIOBAaHHA 3HAHb, 30KpeMa aBTOMAaTH30BaHi
CUCTEMHU TecTyBaHHS. [IpakTHYHO BCi CHCTEMU aBTOMAaTH30BAHOTO KOHTPOJIO 3HAHD
ONEpYyIOTh 3aBAAHHSIMH B TECTOBIH (opMi (MUTAaHHAMH) 3aKPUTOTO THUITY (THUILY
«BUOIp OJHOTO 3 JEKIIBKOX», «BHOIP JEKUIBKOX 3 JCKUIBKOX)», «BIJIMOBIIHICTHY,
«TOCJIJIOBHICT, 200 BIOPSAKYBAHHS») 1 BIIKPUTOrO TUITY (BIJIbHE BOJIOJIHHS
BBEJICHHS BiJIIIOBIII) .

[luTaHHs 3aKpUTOTO THUMY BIAPIHIIOTECS MPOCTOTOI0 CBOET MPOrPAMHOL
peanizaiii. Ajie CyTTEBUM HEIOJIKOM TaKOIo MiJXOAY € HEMOXJUBICTh BpaxyBaTH
HETOBHI, 400 HE 30BCIM TOYHI BIIMOBII CiTyxaya.

[IutaHHs BIIKPUTOrO TUITYy XapaKTEpPHI TUM, IO JUISI OTPUMaHHS BIAMOBIAI Ha
HBOTO CJIyXad TOBWUHEH BBECTH CHUMBOJBHUU PSJOK, IO TPEICTABISAE€ BIACHY
BI/IMOBI/Ib. SIK MpaBWIIO, TaKi BiAMOBIAI BBOASITHCS HA MPUPOIHINA IS JTFOJUHU MOBI,
MaKCHMaJbHO HaOMIKEHIN A0 PO3MOBHOI. SIK TpaBwiio, TATap MEPEBIpKU 3aBIaHb
BIIKPUTOTO THWITy JisiTa€ Ha IUIeYl BUKIAAada. bBIUTBIIICTh Cy4yaCHHX CHCTEM
TECTyBaHHS B OCHOBHOMY IPYHTYIOTHCS Ha 3aBJIaHHSX 3aKPUTOTO THITY, aBTOMAaTUYHA
nepeBipka 3aBlaHb BIIKPUTOTO THIY 3BOAMUTHCA JI0 MEPEBIPKH MOBHOrO 30iry 3
OJTHAM 13 MOKJIUBHUX €TAJIOHHUX BapiaHTIB BiIITOBI/I].

AJlexkBaTHA aBTOMAaTH4YHA IEpEeBipKa MPUPOJHOMOBHUX BIAINOBiEH € BaXKUM
3aBaaHHsM. [11a0moHu BiAMOBIAEH y BUIUISAAI CTAaHJAPTHUX BHUpaA3iB HE B 3MO31
OPUMHATA 10 yBaru pi3HOMAHITTS BiacTuBe pinHid MoBi. Kpim TOro, motpiGHO
ABTOMATUYHE BUSBJICHHSI BUITAJIKOBUX MOMUJIOK (IPYKAPCHKUX TTOMIJIOK), 1 TIOMHJIOK
MPaBOITHUCY.

3acToCyBaHHS IHTEJIEKTyaJIbHUX PO3POOOK ISl HABYAHHS 1 BUKJIaJaHHS HaOyBae
CBOT'O BJIACHOTO JIOCTIAHUIIBKOTO HAMpPSMKY 13 BIAMOBIAHUMHU CHENU(DIYHUMU IJIs
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miei  obmacti  mpobGnemamu.  IlepcrnieKTMBHMM  HAmpsIMOM  YJOCKOHAJICHHS
aBTOMATHU30BAHUX CHUCTEM TECTYyBaHHs € IIMPOKE BIPOBAIKEHHS 1HTEICKTyaJbHUX
3ac00IB  OMNpaIfOBaHHS MPHUPOJHOMOBHHX TEKCTIB y TecTax 3 BIIKPUTHMH
NUTAHHSIMH, 110 JO3BOJUTH 3HAYHO IiABUIIUTH 00’ €EKTUBHICTH Ta SKICTh TECTYyBaHHSI.

ToMy akTyalbHUM € 3aBHaHHS CTBOPEHHS/PO3BUTOK  1HTEIIEKTYyaJIbHUX
MEXaHi3MiB, Kl O J03BOJMIM BUPIIIUTH 33Jauy SIKICHOI aBTOMAaTH30BaHOi 0OpOOKH
IPUPOJTHOMOBHMX TEKCTOBHX BIJIMOBIACH, 1 MOXYTh OyTH TMOKJIAJE€HI B OCHOBY
IHTEJIEKTyaIbHUX CHCTEM OI[IHFOBAaHHS 3HaHb.

Po3B’s13aHHS mpoOIeMu SKICHOI aBTOMATH30BaHOI 0OpOOKU MPHUPOIHOT MOBH B
pamMKax aBTOMAaTH30BaHUX CHUCTEM OI[IHIOBAHHS 3HAHb Ha TEPIIMN TUIAaH BUCYBA€
CEMaHTUYHY CKJIAJIOBY aHalli3y, EKCTpakIilo 3HaHb 13 TeKcToBOi Bigmosimi. lLle
BHUMarae 3ajy4yeHHs LUJI01 HU3KM HAyKOBUX JMCLUMIUIIH Ta IXHIX METOJIB, 30KpeMa,
METO1B KOMIT FOTE€PHOi, KOTHITUBHOI, MAaTEMAaTHUYHOI JIIHTBICTUKH, TEOPIl IITYYHOTO
1HTEJIEKTY, CEMaHTUYHUX MEpexX, HEHPOKIOEPHETUKH, JIOTIKH TOIIIO.

OpHi€r0 13 TUIOK CY4acHOTO PO3BUTKY IHTENEKTYyaJbHUX CHUCTEM KOHTPOJIIO
3HaHb € BUKOPUCTAHHS OHTOJIOTO-OPIEHTOBAHUX METOIB aHali3y MPUPOJHOMOBHUX
TEKCTIB I OIIHIOBAaHHA BIATOBIIEH Ha BIAKPUTI MHUTAaHHA. 3acTOCYBaHHS
OHTOJIOTIYHOTO MiIXOMy MJiI aBTOMAaTHYHOI OOpOOKM TEKCTIB Ha MPHUPOJHIN MOBI
nepeadavae MOPIBHIHHSA MOHATH OHTOJIOTI MPEIMETHOI 00J1acTi 1 MOBHUX BHPAa3iB,
SKUMH TOHSATTS MOXYTh OyTH BUPaKEHI B TEKCTOBUX BIAMOBIAAX. [1]

[Hmumi HanpsM aHaii3y CEMaHTUKUA MPUPOJTHOMOBHHX TEKCTIB — II€ JIATEHTHO-
CEeMaHTHUYHHUHN aHali3, 1[0 pealli3ye eKCTPaKIIo 1 MPeACTaBICHHS KOHTEKCTHO-
3QJIEKHOTO 3MICTY CJIIB IIJISIXOM CTATUCTUYHOI OOPOOKH BEIMKOTO0 KOPIYCY TEKCTIB.
CyTh METOly TIOJISITAE B TOMY, IO CYKYITHICTh YCiX KOHTEKCTiB, B IKMX IIEBHE CIIOBO
BXKMBA€ThCSI a00, HABIAKW, HE BXKUBAETHCS, OOYyMOBIIOE€ Habip OOMEXKeHb, SKi
BHU3HAYAIOTh MOAIOHICTh 3HAYEHB CJIIB 400 MHOKHHH CIIIB.

[Ile omHWM BiATANyKEHHSAM Yy BHPIIICHHS 3a7adi aHaliizy IPUPOJIHOMOBHHX
TEKCTIB € BUKOPUCTAHHS HEHPOMEPEIKEBUX TEXHOJOTIH.[2] B paMkax mporo miaxomy
BUpIMIEHHS 3a/Jadl OIIHKK TPaBUJIBHOCTI BIAMOBIAI y TeCTaX 3 BIIKPUTUMH
MUTAHHAMH PO3TJISTAEThCS K 3afada  kimacudikamii. SKmo BU3HAYCHHS YH
MOSICHIOBAJIbHHIM TEKCT CiyXaua Ta €TajJOHHI BIANOBIAl MONAAaI0Th Y €AUHUHN KJac, TO
BBa)KAETHCS, 10 BIJTIOBIIb BIpHA.

Criucok nitepatypu
1. Komapuuipka, O. 1. Mozeni Ta MeToau JIHTBICTUYHOTO aHAMI3y TEKCTY
THTEJIEKTYaIbHOI CUCTEMH OIIHIOBAHHS 3HaHb [ TeKCT] : muceprartis... Kaui. (Qiutos. HayK.
— K. : HBY im. B.I. Bepnancekoro, 2015. —216 c.
2. Meroabl TECTHPOBAaHUS 3HAHWH HAa OCHOBE NPHUMCHCHHS arapara
HeriporHou cetn / A. A. Munens [u ap.] / Otkpeitoe oopa3zoBanue. - 2013. - Ne 2. -
C. 3441
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TEXHOJIOT1H

*MaricTp nepioro pokKy HaB4aHHS 3a CHEIiaJbHICTIO KOMI'TOTEPHI HAYKU

> JloxTop TeXHiYHUX HayK, npodecop, mpodecop kadeapn MEeHEKMEHTY B
OyiBHHIITB1

KuiBchkuii HalllOHAILHUM YHIBEPCUTET OYNIBHUIITBA 1 apXiTEKTYypH, YKpaiHa

THO®OPMAIINHA MIJCUCTEMA «KAHIIEJISIPIS»

VY 3B’S3Ky 31 CTPIMKMM PO3BUTKOM TeJEKOMYHIiKaiii ( TenedoHHUN 3B’SI30K,
TenebaueHHs, [HTepHeT Ta 1H. ) BiJNaJa€ HEOOXITHICTh BPYYHY PO3MHOXKYBaTH
JOKYMEHTH, BIACIIJKOBYBATH iX MEPEMILICHHS B MeEKax OpraHi3ailii 4y yCTaHOBH,
KOHTPOJIIOBATH TMOPSAJOK mepenadi KoHGiAeHiHo1 iHpopmarii. ToMy BHHUKAIOTH
TaKl MOHATTS, SIK €JIEKTPOHHUN JJOKYMEHT Ta €IEKTPOHHUMN JTOKYMEHTOOOIT.

BusnaueHHs TEpMiHY «EJIEKTPOHHUM JOKYMEHT» MICTUThCS B 3aKOHI YKpaiHu
«IIpo enexkTpoHHI JOKYMEHTH Ta €JIEKTPOHHUU JOKYMEHTOOOIr». 3TiHO 31 CTAaTTEI0
5, eeKTPOHHUI TOKYMEHT — TOKYMEHT, 1H(opMallis B sIKoMy 3a(iKCOBaHA Y BUTIISAII
CIEKTPOHHUX JaHUX, BKJIIOYAIOUM OOOB’SI3KOBI PEKBI3UTH JOKyMeHTa [1].
CkJ1aloBOI0O YaCTHMHOIO TAaKOro JOKYMEHTY € €JNEKTPOHHUN MiANUuC, SKUM
BUKOPUCTOBYEThCS Il 1ieHTU(DIKaIT aBTOpa abo ocobu, M0 MIAMUCYE JTOKYMEHT,
T0OTO Ccy0’€KTa NOKyMEHTO00Iry. EnekTpoHHMII JOKYMEHT MOXe OyTH CTBOpPEHUH,
nepenaHuii, 30epekeHuil 1 MepeTBOPEHU ENEKTPOHHUMH 3aco0aMu y Bi3yajbHY
¢dopmy. OpuriHaioM €IEeKTPOHHOTO JOKYMEHTY BBAXKA€TbCS  €JIEKTPOHHMM
OPUMIPHUK JOKYMEHTY 3 000B’3KOBUMH PEKBI3UTAMU, Y TOMY YHCIII 3 €JI€KTPOHHUM
HiMKUCOM aBTOpa abo MiAMUCOM, IPUPIBHSIHUM JI0 BIACHOTO MIAMUCY BIAMOBIIHO J10
3akony Ykpaiau «IIpo enekrpoHHuid mudpoBUid MiAIHC.

3rigHo 31 crarreto 9 3akonHy VYkpainm «IIpo enekTpoHHI JOKYMEHTH Ta
€JIEKTPOHHUNU JTIOKYMEHTOOOIr», €JIeKTPOHHHM JOKYMEHTOOOII — CYKYIHICTb
IpOIIECIB CTBOPEHHsA, OOpOOJICHHS, BiANpAaBICHHS, NEpeAaBaHHs, OJACP)KaHHS,
30epiraHHsi, BUKOPHCTaHHA Ta 3HUIICHHS €JIEKTPOHHUX JOKYMEHTIB, SKi
BUKOHYIOTBCSI 13 3aCTOCYBAaHHSIM MEPEBIPKH LUIICHOCTI Ta Yy pa3l HEOOXITHOCTI 3
HiATBEPHKEHHSIM (DaKTy ofepKaHHS Takux AoKyMeHTIB [1]. Ilopsaok enexTpoHHOTO
JOKYMEHTOOOITY BHU3HAYA€ThCS JIEP)KaBHUMU OpraHaMu, OpraHaMd MICLIEBOTO
CaMOBpSIIyBaHHS, MMANPUEMCTBAMHM, YCTaHOBaMH Ta OpraHizaiisMu BcCiX GopMm
BJIACHOCTI 3T1HO 3 3aKOHO/IaBCTBOM.

[TincymoByrouM Bce BHUIIECKa3aHE, MOKHA BU3HAUUTHU €AMHE TOHSATTS CUCTEMH
€JIEKTPOHHOTO JOKYMEHTOo00iry. CucTeMa eJeKTpPOHHOIO JOKYMEHTOOO0Iry — IIe
aBTOMAaTU30BaHAa 0araTOKOpHUCTYyBallbka CHUCTeMa 3 [paBaMHU JIOCTYIy, IO
CYHpPOBOJIKYE TIPOIIEC YMIPaBIiHHSA POOOTO 1€papXiyHOi opraHizaili 3 METO
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3a0e3MeyeHHs] BUKOHAHHS 1I€I0 OpraHizamiero cBoix ¢yHkmid. Ilpu npomy
nependavaeThCs, 10 MPOILEC YIPaBIIHHS CHUPAETHCS HA YWTAOEIBHI JIFOAWMHOIO
JOKYMEHTH, IO MICTSITh 1HCTPYKLIi JUisi CHiBPOOITHUKIB OpraHi3aiii, HeOOX1aH1 0
BUKOHaHHSA. CHcTeMa eNeKTPOHHOTO JOKYMEHTOOOITY € THUIIOBUM pIIICHHSIM,
MPU3HAYEHUM JUIsl aBTOMATH3alIlll JOKYMEHTOO00ITY 1 IIJIOBOJCTBA, K B JIEP)KABHUM,
Tak 1 HeJAEepKaBHHUX MiIMPUEMCTBAX OYIb-SKUX PO3MIpiB, (POPM BIACHOCTI 1 poxay
TISJTBHOCTI.

[Ilo6 aBTOMATHM3yBaTH IUJIOBOJCTBO 1 JOKYMEHTOOOIT B BUIIIOMY HaBYAJIHLHOMY
3aKjaji, HeoOX1JHO MomnepeaHbO J00pe BUBUMTU TEXHOJOT1H0 BUKOHAHHS OCHOBHMX
mporeayp, SAKl CKIaJarTh 3MICT JAIJOBOJACTBA Ta JOKYMEHTOO00ITY. [0 €leKTpOHHUX
CHUCTEM OpTraHi3allii JOKYMEHTOOOIry yHIBEpCUTETY MAarOTh IpPE.'SBISATUCS Habarato
BUIIl BHUMOTHM, HDK JI0 CHCTeM, SKI BHKOPHUCTOBYIOTbCS JJIsi OpraHizamii
JTIOKYMEHTOO00ITY Ha KOMEpLIHHUX mianpueMcTBax. OOTpyHTYBaHHSIM IIbOMY € T€, 1110
OlbIly YacCTHMHY JOKYMEHTOOOITY YHIBEPCUTETY TIpeacTaBisie iHdopMallis
JIEp’)KaBHOTO 3HAYCHHS, — HAKa3W, MOCTAHOBH, po3mopsypkeHHs Tomo. OOpoOka,
30epekeHHsT 1 TpaH3akuii Takoi 1HGopMmamii y CHCTeMl €JIeKTPOHHOTO
JOKYMEHTO00ITY TOoTpe0ye CTBOPEHHS 3aXHUINEHOTO JOCTYMy 10 JOKYMEHTIB
BCEPENIMHI BUIIOTO HABYAJIHHOTO 3aKJaay. 3 1HIIOTO OOKYy, CUCTEMH E€JIEKTPOHHOTO
JIOKYMEHTOO0OITY TOBUHHI MaTH TaKl «CTaHAAPTHI» (YHKIIOHATbHI XapaKTEPUCTUKH,
K CTBOPEHHS, MEperial, BUIAJICHHS, pelaryBaHHa 1HQoOpMaIl 00 TOKYMEHTY,
B1JICT€)KEHHS KUTTEBOTO ITUKITY TOKYMEHTIB, MOKJIUBICTD MEPETIISATY 1 3aBaHTAKCHHSI
BKJIAJICHb, HAJAHHSI IPIOPUTETIB TOKYMEHTAM.

3 ormsAgy Ha Te, MO CUCTEMH EJEKTPOHHOTO TOKYMEHTOOOITY 3a3BHYall €
CKJIQJJHUMUA  KOMIUIGKCHHMH  DPIIICHHSAMH, Ta  MOTPEOYyIOTh  JOCTAaTHHOTO
¢diHaHCYBaHHS, Yacy PO3pOOKH Ta HEMaloi KUIBKOCTI JIIOJEH, IO MPaIio0Th Hajl
CTBOPEHHSIM JaHOi CHCTEMH, PE3yJIbTAaTOM pPO3POOKH 1H(OpMaLIWHOI MiACHCTEMU
«Kannemspis» Oyne 0a3oBuil NMPOAYKT 3 MiHIMaJIbHMM HabopoMm (YHKIIIH, aie
IIJIKOM TIPUHHITHHUNA TSI TOTO, 00 BECTH €JIIEKTPOHHMIA JOKYMEHTOOOIT B BHIIOMY
HABUYAJILHOMY 3aKJIaIi.

CtBopeHHs Takoi iH(GOpPMAITIHHOT MIACUCTEMA Ma€ Ha METI peami3alliio TaKuX
LJIEH:

® CKOpOYEHHS Yacy HaJIXOKCHHS JOKyMEHTY;

® CTBOPCHHSI €JMHOTO apXiBY JOKYMEHTIB;

® CKOpOYEHHS BUTPAT;

e 3a0e3MeueHHs MPO30POCTI AISIILHOCTI CIBPOOITHUKIB.

109



YipaBaiHHSI pO3BUTKOM TeXHOJIOTIH — 2018

z!ﬂﬂ HOTATOK

110



YipaBaiHHSI pO3BUTKOM TeXHOJIOTIH — 2018

z!ﬂﬂ HOTATOK

111



barnan P.

baka B.

Banina O.1.
bawTtoBun €.A.
BesknybeHko I.C.
Binowwnubka C.B.
Binowwmubknn A.O.
bopopaeka €.B.
Byuerko HO.M.
Baukenb B.

Birop 1O.M
BownTiok I1.B.
MaTtyenko O.4.
loneHkoB B. I.
oHyapeHko T. A.
Nopaa O.B.
MpuwyHiHa M.
HOewmigos N.T".
[ecaTko A.
Aundpyymnna O.HO.
Jona O.B.
[JomaHeubka .M.
E€pykae A.B.
XKnpoea T.0O.
3abapuno O.B.
WMosko C.M.

Ickpa €.0.
KBacHeBcbkuin B.M.
KniBcbka K.I.
Knpuenko B.A.
Kim A.C.
Knesuos H.
Ko63apeHko J1.C.
KogomaHues H.
Kosik O. I.
Konauko O. M.
Konowmieus C.I1.
KomapHuubkun O.0.
Kopatokos M.I.
KopoTtkux HO.A.
KoteHnko H.O.
Kpuopyuko O.B.
KyyaHcbkun O. 1O.
JlntBuHeHko B.C.
JNyunupbka H.1O.

YipaBaiHHSI pO3BUTKOM TeXHOJIOTIH — 2018

AJI(paBiTHHH CIIUCOK aBTOPiB

JlaweHko T.
Maasypko |.B.
Mauiescbkun €.0.
Mepageges O.1
MeguHcbka T. M.
MenbHuyeHko O.I.
MwupoHeHko O.A.
Minaesa HO.I.
Mixannenko B.M.
Hectepyk I'.B.
MNaciyHuk b.
MawopiH B.I.
Mivkyp B.

Mixa KO.O.
Moniwyk .B.
Monoswuy H.J1.
Monosuy O.0O.
Paccamakin B.A.
P3aes [1.0.
P3aesa C.J1.
CaBowncbka C.B.
CawmiHcbknn C.B.
CapadiHtok B.
CepniHcbka O.I.
Cwupota N.M.
CntocapeHko K.M.
CwmuukoBcbka A.O.
CrenbmayoHok O.I1.
Crenawkina K. B.
CreueHko |.B.
Cronsapuyk LA.
Tepenkoscbka J1. HO.
TepenkoBbkun . A.
TepeHTbe O.0.
TwuxonoBa O.0
Tyran M.
dinimoHos I".0.
dinimoHosa O.10.
XporneHko B.M.
Litoutopa M.I.
Litoutopa C.B
YesTaeB M.B.
YepHuwes [.0.
YeueT A.M.
Yybaescbkui B.



