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INFORMATION ARCHITECTURE OF A MODERN ENTERPRISE IN
THE PERIOD OF GENERAL DIGITALIZATION OF THE ECONOMY

In modern conditions of digitalization of economy the information acquires the same value for activity of the enterprise, as well
as finances, marketing, potential, production. This means that information is being transformed into a certain type of production
resources and integrated with the business strategy. The approach to organizing a large amount of information at the enterprise
is presented and the importance of developing and building a high-quality architecture of enterprise information for its successful
operation is emphasized.
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Introduction

Modern enterprise acts as a digital one, when it
uses information technologies in all areas of its ac-
tivities, namely: production, business processes,
marketing and customer relationships. Thus, the
production complex is being transformed into an
enterprise with “digital thinking” while passing the
path of digital transformation [1].

The modern view of information technologies
(IT) for the enterprise shows that IT are designed
to ensure high efficiency of enterprise management,
optimize the collection and accumulation of infor-
mation, reduce decision-making time through better
and faster access to data and processing results.

According to Gartner analysts, IT are beginning
to play not only the role of “technological sub-
strate” that automates the business processes of the
enterprise, but also become an element of its strat-
egy necessary for the transition of the enterprise to
a brand new level of operation. Information and
IT components are becoming an integral part of a
growing number of products and services [2].

One of the main problems of enterprises is the
lack of correct information about the existing IT
support of the business and the strategy of its further
development. There is a paradoxical situation —
IT increase the efficiency of enterprise manage-
ment, but their development is chaotic. We need a
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tool that ensures the relationship of strategic goals
and objectives of the enterprise, business processes
and technologies that support them. The develop-
ment of enterprise architecture is required and as
an integral part of it — the development of the ar-
chitecture of information of the enterprise.

The purpose of this work is to present an ap-
proach to the organization of various information
in the enterprise and emphasize the importance
of developing and building a quality architecture of
enterprise information for its competitiveness in the
industrial market.

In the period of digitalization of the economy,
the modern enterprise must meet the requirements
of coexistence with other structures in the indus-
trial market, in this regard, information technology
and information should become part of the strat-
egy of the enterprise. The advantages of this work
are that it is proposed to consider all the various
information about the current state of operating as-
sets in a situation of turbulence of the production
process at the enterprise as a single unit integrated
into the system — the architecture of information of
the enterprise.

Enterprise Architecture

Before starting to describe the architecture of in-
formation of the enterprise, it is necessary to get
an idea of the architecture of the enterprise. This
is important because enterprise management is the
management of its architecture [3].

The definition of enterprise architecture is con-
sidered in two components — the enterprise and
architecture.

Open Group (TOGAF methodology) defines
“enterprise” as follows:

“Enterprise” is any set of organizations that has
a common set of goals and/or a single result (end
result). In this sense, an enterprise can be a gov-
ernment agency, an entire corporation, a division
of a corporation, a separate department or a chain
of geographically remote organizations associated
with common property.

Gartner defines “architecture” as follows:

1.  The main design or general concept used in
creating the system, for example, in the architecture
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of the city or information system for customers;
also “system abstraction or design, its structure,
components and how they are interconnected”.

2. A family of guidelines (concepts, policies,

principles, rules, templates, interfaces, and
standards) that should be used to create new IT
capabilities.

Enterprise Architecture is designed to ensure
alignment between the business and IT strategies,
operating model, guiding principles, and the soft-
ware development projects and service delivery. By
taking a global, enterprise-wide, perspective across
all the business services, business processes, infor-
mation, applications and technology, Enterprise
Architecture ensures the enterprise goals and ob-
jectives are addressed in a holistic way across all the
application development projects and their deploy-
ment into production [4].

The concept of enterprise architecture includes
such aspects as business architecture, the architec-
ture of information, application systems architecture,
technological architecture. Enterprise architecture is
a means of combining and synchronizing the func-
tional and business needs of the enterprise with the
capabilities of information technology in terms of
increasing complexity.

This concept is reflected in the concept of
“Real-time enterprise”, which defines the style of
doing business, when relevant at any time informa-
tion about business-critical processes is used to gain
a competitive advantage by constantly reducing
management delays [5].

The concept of real-time enterprise is based on
the integration of everything related to the activi-
ties of the enterprise: infrastructure, systems, infor-
mation, processes, personnel. In addition, the basis
of this is the architecture of information technolo-
gies, and in a broader sense, the architecture of the
enterprise as a whole.

Gartner defines the information technology ar-
chitecture as follows:

IT architecture is a set of principles, guide-
lines or rules used by an enterprise to manage
the acquisition, construction, modification and
interaction of IT resources throughout the en-
terprise. These resources may include hardware,
software, communications, development meth-
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odologies, modeling tools, and organizational
structures [5].

Enterprise architecture is one of the tools of orga-
nizational changes. There are two main approaches
to changes. The first is related to reorganization,
process reengineering, and the second is related to
knowledge management. Enterprise architecture is
primarily knowledge management, i.e. the process
of collecting and disseminating information about
how the enterprise uses and should use information
technologies in its activities.

The architecture of the enterprise includes the
following architectural components:

 Information technology architecture is the main
mechanism for achieving the goals of the enterprise
through adequate IT infrastructure and systems.
This is achieved through the creation of a number
of interconnected architectural representations,
which divide the architecture of the enterprise into
different numbers of models related to such areas
as business, information, application systems, tech-
nological infrastructure [6].

* Business model architecture describes enterprise
strategy, management structures, requirements,
constraints, and rules, as well as key business pro-
cesses, their relationships, and interdependencies.
Business architecture describes at the enterprise
level how the main functions of the enterprise are
implemented, including organizational and func-
tional structures, roles and responsibilities.

 The architecture of application systems describes
those systems that provide the necessary function-
ality to implement the logic of business processes
of the enterprise.

 The technology architecture contains a descrip-
tion of the IT servers required to implement other
architectures.

» The architecture of information identifies key
assets related to structured and unstructured infor-
mation that a business needs, including location,
time, file types, databases, and other information
repositories.

» The architecture of the enterprise is completed
by physical models determined by technologies,
hardware and software platforms selected for the
implementation of information technology serv-
ers. The architecture of the enterprise does not

make sense if it does not bring real benefits in the
shortest possible time (within a clearly defined
timeframe). One of the main tasks of enterprise
architecture is the convergence of business units
of the enterprise for effective work to achieve the
goal (Fig. 1).

The concept of enterprise architecture is the
upper level of modern development of ideas about
the organizational processes of the enterprise, the
point of merging approaches to organizational
changes and changes in views on the role and use
of information technology [7].

The Architecture of Information

Defining the architecture of information of the enter-
prise. The enterprise must look for effective means
of working with information that comes from dif-
ferent sources and must be available at the right
time and in the right place.

The architecture of information includes visions,
principles, models and standards that provide the
processes of creating, using and maintaining infor-
mation related to the enterprise’s activities.

Richard Saul Wurman believes that the archi-
tecture of information is a scheme of information
organization. The effectiveness of this architecture
is measured by the speed of information and the
quality of the information found [8].

The architecture of information describes how
information technologies provide the enterprise
with opportunities for rapid decision-making, dis-
semination of information within the enterprise, as
well as outside it — to business partners.

The architecture of information is a “mirror im-
age” of business architecture. Yes, business archi-
tecture answers the question: “Given our shared
vision of goals and strategies, who and what will
do?”

The architecture of information answers the
question “What information should be provided in
order for these processes to be able to be performed by
those who should perform them”.

Peter Morvile and Louis Rosenfeld in their clas-
sic work on Information Architecture provide the
following definitions of the architecture of infor-
mation:
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» Combination of schemes of organization, ob-
jectification and navigation, implemented in the
information system,;

» Structural design of the information space,
which facilitates the implementation of tasks and
intuitive access to content [9].

In general, the architecture of information is un-
derstood as the process of organizing and presenting
relevant information to users in an intuitive form,
using cataloging, navigation and user interface.
This aspect of enterprise architecture emphasizes
the positioning of information stored and processed
as a strategic corporate resource and an integral part
of the intellectual capital of the enterprise.

The essence and specifics of the architecture of
information of the enterprise. The architecture of
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Fig. 1. Elements of enterprise
architecture

information includes models that describe the pro-
cesses of information processing, objects related to
business events, information flows, the principles of
Jformation and management of information. The ar-
chitecture should describe both the data required
to execute the processes — operational and analyti-
cal data and content.

The architecture of information also contains
tools for assessing the quality of data, the frequency
of their submission on demand, accounting for val-
ue as an intangible asset.

Data in the enterprise goes through a large num-
ber of steps in the process of its life cycle. In such
a stream, branches and mergers can occur and the
same data can be processed by different application
systems and stored in different databases (for ex-

ISSN 2706-8145, CHcTeMH KepyBaHHA Ta KoMn'totepH, 2021, N° 5—6



Information Architecture of a Modern Enterprise in the Period Of General Digitalization of the Economy

ample, customer data). This leads to data fragmen-
tation, work with them of different departments
and requires coordination within a single architec-
ture of information of the enterprise.

Speaking about the architecture of informa-
tion of the enterprise, it should be noted that the
connecting links of its constituent elements are
information flows, which, in turn, are considered
the object of information logistics of the enter-
prise. The main task of information logistics is
to deliver information to the enterprise manage-
ment system and from it. One of the most impor-
tant goals of information logistics is the effective
management of these flows throughout the infor-
mation network.

Proper organization of information flows, col-
lection and analysis of relevant information plays
an important role in the implementation of strate-
gic plans of the enterprise. At this stage, decisions
to adjust the strategy are important, the success of
which depends on the timeliness and quality of the
information on the basis of which they are made.

In terms of determining the efficiency of distri-
bution of information flows there is a concept of
information capacity of the enterprise. In studies
related to the architecture of information of the
enterprise, information capacity is proposed to be
used to determine quantitative indicators of infor-
mation potential (information resources, technol-
ogies and systems) of the enterprise.

The information capacity of the enterprise is the
amount of information that is formed in the pro-
cess of information activity of the enterprise [10].

The power of information flow is a new concept
in the terminology of information technology. Its
essence is that it characterizes the intensity of in-
formation processes passing over time and will de-
termine the effectiveness of this flow.

Properly designed the architecture of informa-
tion can allow the enterprise to achieve immediate
improvements and at the same time build the infra-
structure to further address emerging challenges.

The implementation of the architecture of in-
formation provides a single enterprise-wide access
to certain data elements, timely access to accurate
data and the appropriate level of security and pro-
tection for all data. This is the basis for the imple-

mentation of decision support systems, transaction
processing systems and analytical systems.

To understand the architecture of information
and how data is stored and updated, it is important
to distinguish between the types of application sys-
tems that provide access to data:

* online transaction processing
(OLTP);

* online analytical processing (OLAP) systems;

 unstructured information (content) manage-
ment systems.

The final set of disciplines related to the archi-
tecture of information is determined by the needs
of production.

The field of the architecture of information has
an intersection with other domains of enterprise
architecture. A typical example of such a cross-
section is the XML standard, which applies to both
the architecture of information and application ar-
chitecture.

systems

Development of the Architecture
of Information of the Enterprise

When developing (creating) the architecture of in-
formation, it is important to keep in mind that the
architecture of information includes various areas
and related instructions, such as:

* metadata;

» data modeling;

 database management systems;

+ intermediate layer software for data access;

* data access mechanism;

* data security.

However, the final set of areas is determined by
the needs of the enterprise.

The recommended first steps towards creating
the architecture of information are the following:

* creation of a data dictionary and metadata re-
pository;

* selection of a system for recording informa-
tion about each data element.

These steps will further facilitate the creation of
an online data warehouse that provides standard
processes for retrieving, transforming, and loading
data, as well as clearing data and creating metada-
ta. The online repository is the foundation for the
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repeated multiple reuse of data, and later — for the
creation of data warehouses and Data Marts.

After these first tasks are solved, it is necessary
to provide such conditions that all processes of cre-
ation and access to the information at the enter-
prise correspond to the developed architecture.

The results of the process of developing the ar-
chitecture of information are [11]:

* documented description of existing data
sources; data models. Gartner experts do not rec-
ommend spending too much effort to create a
single, complete and detailed model throughout
the enterprise, as the cost of its development and
subsequent support may be inadequate to the ben-
efits. The main focus should be on identifying the
semantic difference in the description of data com-
ing from different sources, and the creation of rela-
tively stable “canonical” representations of data
describing their use by business users;

« a description of existing and planned informa-
tion flows, relevant interfaces, data conversion or
consolidation algorithms, as well as the necessary
agreements at the level of the service related to data
transfer;

* description of solutions for the organization
of data storage — from shared directories to Data
Marts and data warehouses;

* technologies and tools used for data conver-
sion and management (Fig. 2).

When creating the architecture of information of
the enterprise, different models of information are
used. The purpose of developing information mod-
els is to create graphical representations of the needs
of the enterprise and individual business processes
in information. This becomes the basis for reorga-
nizing business processes and designing new applica-
tion systems, describing the interactions and infor-
mation exchange that takes place between the enter-
prise and customers, the enterprise and partners.

For the architectural process, it is natural to
consider information models at different levels of
abstraction. For example, the view of such an in-
formation object as a “customer” for a high-level
manager differs from a more detailed view of the
sales manager or marketer, who think in terms
of more detailed segmentation of customers. In
addition, the developer of the architecture of in-

formation system will represent this object in the
form of some entity with accurately defined set of
attributes.

This top-down decomposition process is key to
creating the architecture of information.

According to [11], an architectural process is a
certain sequence of actions aimed at creating an
architecture or architectural description. There are
different levels of the architectural process [5, 11],
namely:

I. Conceptual level. The conceptual level defines
the components of the system and their purpose,
usually informally. At this level, there are enough
high-level models that describe the information
flows between the functional units of the enterprise
in the most general form. These flows are not
associated with any particular application system
and do not specify methods of access or physical
storage of information, i.e. are considered at the
business level without describing the problems of
practical implementation.

This view is often used to discuss with
management, business managers, end users the
functional characteristics of the system (what it
should do in terms of the end user).

II. Logical level. On a logical level, see, first for
everything, the interaction of the components of
the system, the interfaces and the protocols.

At this level, information and data model
descriptions describe information requirementsin a
form and terms that are understandable to business
users. The process of modeling at the logical level
provides means of identifying, analyzing, defining,
standardizing and normalizing the relationships
between business processes and application
systems, identifying information flows and relevant
data elements that the enterprise needs.

Processes, information flows and data elements
are logical facts that the enterprise must support for
business operations.

This level of analysis allows you to identify com-
mon data elements that are used by various organi-
zational units and various business processes, which
reduces crossings and conflicts between these ele-
ments. However, it does not depend on the means
of storing information in databases.
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Fig. 2.The results of the development of enterprise information architecture

In this case, the model is used to collect and
analyze data requirements and includes elements
such as the entities, attributes, relationships and the
number of entries.

* The entities are such objects as “Client”,
“Order”, “Place”, “Object” and others. The set of
entities of the same type becomes a table in the da-
tabase, and a row of this table is one realization of
some entity.
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» The attribute is a characteristic that provides
more detailed information about the entity (object),
forexample, “Surname”, “Name”, “Gender”. The
attribute becomes a column in the data table. Key
attribute is a unique entity identifier (for example,
a serial number).

* Relationships show as one entity correlates
with another. When describing the links are verbs,
since there are actions. For example, a “citizen
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possesses real estate.” The entity “citizen” “owns”
some other entity “real estate”.

* The number of entries shows how many enti-
ties can be in a relationship with another entity. For
example, a citizen can own several real estate ob-
jects.

One of the means of data modeling in the logi-
cal level is the construction of models of “Enti-
ty — Relationship”.

III.  Physical level. Physical level describes
an attachment to specific nodes of the location,
types of equipment, environment characteristics
(operating systems, etc.).

At the physical level, accurate answers are
provided to such questions as “What data are
needed to implement the logic of the business
process by the relevant application system?”,
“How much different information objects (entities)
are needed?”, “What is the set of each entity data
elements? “.

The physical model of data is representative of
how the data presented in the logical model will be
stored in the database management system.

Metadata. An important concept relating to the
architecture of information of the enterprise is the
management of metadata (Metadata is data that
describes other data).

Under the metadata management is understood
the data management process associated with
information assets of the organization to ensure
integration, access, sharing, analysis, etc. Metadata
management is an important process to achieve the
best output of the enterprise.

Metadata management elements.

» Metadata repositories — used for storage,
documenting, analysis and metadata management.
It contain all data during all stages of the project
life cycle: development, testing, commissioning.

* Business Glossary (Business Dictionary) —
Used to manage business terms together with
appropriate definitions and relations between these
terms.

 Data Lineage (the origin of data) — determines
the origin of the data, the stages of transformation
and data change, the direction of their movement.

* Impact analysis (analysis of influence) —
ensuring high information relative to the depen-

dencies between data with further influence on
target indicators.

* Rules Management — Automation of
compliance with business rules that are tied to the
elements of these and related metadata.

» Semantic Frameworks — support fortaxonomy,
ER-models, ontologies, modeling languages such
as RDE, OWL and UML.

* Metadata Ingestion and Translation (capture
and transfer of metadata) — technologies and
connectors for different data sources: RDBMS,
BI, DIS, XML, etc. [12].

This provides management and access to data
and metadata regardless of their internal logical
structure and physical limits of their location, in
order to organize the inferaction of systems and
various units within the enterprise and external
organizations.

The idea is to use a common metamodel. A
metamodel in computer science is a model that
describes another model; transitive relationship
between two models (for example: if the model
M1 describes the language L0, in which the model
MO is formulated, then M1 is a metamodel MO;
if the model M2 describes the language L1, in
which the model M1 was formulated, then M2 is
a metamodel M1, and M2 is then for M0 a meta-
metamodel) [13].

The use of a common metamodel will manage
the relationships between different data models and
thus make them transparent at the corporate level.

Getting information about metadata is half the
problem. The second half is related to determining
the relationship between the metadata of one system
with similar metadata of another.

The essence of metadata consists in the
same definition at some level of abstraction of
common data elements for different information
systems of the enterprise. In this case, the data
(for example, about the client) can be described
differently in each system. However, there are
common virtual models that unite them. If this is
achieved, it is easier to implement data exchange
between systems.

Virtual models for different users can be
represented in different ways: databases, business
objects, selection from the database, enterprise data
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models, documents. Importantly, object definitions
are created using models.

The Meta-Object Facility (MOF) standard helps
define the required metadata models.

Whendevelopingthe architecture ofinformation,
it is necessary to take into account that the
enterprise uses both structured and unstructured
information. Decision-makers rely only one-third
oninformation from structured sources (documents
and reports generated by computer systems). Two
thirds of the sources of importance in terms of
decision-making — is information obtained from
meetings, telephone conversations, participation
in conferences, etc.

In this case, different forms of information require
specific technologies and methods of working with it:

« structured information — relational and object
models;

e semi-structured information
standards based on XML;

* unstructured information in the form of
texts, graphs, images — accompanied by certain
descriptive data (metadata and catalogs).

Part of the process of describing the architecture
of information is the collection of information that
defines objects “as is”, the definition of the target
state, as well as the plan for the transition from the
current state to the target.

Typically, the current state of the architecture of
information is described using logical and physical
data models — these models are usually platform-
dependent.

The target state is described in the form of
platform-independent semantic or virtual models.

At the moment there is no universal means which
would allow to solve the problems connected with
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APXITEKTYPA IHOOPMALIIl CYYACHOI'O NIANMPUEMCTBA
B MEPIO/1 3ATAJIbHOT LHU®POBI3ALIT EKOHOMIKHW

Beryn. Konuenmisi minmpuemcTBa peaqbHOTO dacy 0a3yeThcsl Ha iHTerpallii BChOTO, IO TIOB’SI3aHO 3 MisUTBHICTIO
MAMPUEMCTBA: iH(PPACTPYKTypH, cucteM, iHdopmallii, mpoieciB, epcoHanry. OCHOBOIO 1Ii€l iHTeTpallil € apXiTeKTypa
iH(opMaLiTHUX TEXHOJIOTI.

CyuacHuii morssi Ha iHdopMalliiiHi TeXHOJIOTIT yIsl TIAPUEMCTBA TTOKa3ye, 1110 iHpopMalliiiHi TeXHOJIOTIT TOKITMKaHi
3a0€3IMeYNTU BUCOKY e(DeKTUBHICTh KEPYBaHHS MiATTPUEMCTBOM, ONTUMIi3yBaTH 30MpaHHs Ta HAKOTTMYEHHS iH(opMalii,
CKOPOTUTH TEPMiHU MPUUHSITTS PillleHb.

IHdopmaliiiHi TEXHOJIOTIi HA CbOTOJIHI HE TUTbKH 3a0€3MeUy0Th ABTOMATU3ALLI 0 MTIAMPUEMCTBA, aJI€ i TEPETBOPIOIOTHCS
B €JIEMEHT 1Oro cTpaTterii, HEOOXiIHUIA 1Sl TIepexoay MiANPUEMCTBA Ha SIKICHO HOBUM piBeHb (DyHKIIIOHYBaHHSI.

OpHa 3 TOJIOBHUX TIPOOJIEM TAMPHEMCTBA — BiACYTHICTh KOPEKTHOI iH(opMmalii Tpo icHyrody iHbopMaliiiHO-
TEXHOJIOTIYHY MiATPUMKY Oi3Hecy Ta cTparerii Moro MojajbllIOro pO3BUTKY. BHUHMKae mapagokcaibHa CUTyallis —
iHbOopMaliiiHi TeXHOJIOTII MiABUILIYIOTh €(PEKTUBHICTb KEPYBAHHS MiANTPUEMCTBOM, ajie IPU LIbOMY iXHili PO3BUTOK Ma€
XaoTUYHMIT XapakTep. [1oTpibeH iHCTpYMEHT, 1110 3a0e3Iedye B3aEMO3B 130K CTpaTeTivYHUX LIJIeH i 3a1a4 MmiampueMCTBa,
Oi3Hec-MpoLeciB Ta TEXHOJOTIH, IO iX MiATPUMYIOTb.

BupileHHs i€l npoGsiemMu mosisirae B po3poOlli apxiTekTypu iH(opmallil mianprueMcTsa B yMOBax LU@pPOBi3aLii
BUPOOHUYOTO TIPOIIECY.

Mera crarri. B mepion 3arasbHoi iH(oOpmaTtm3aiii cycminbcTBa Ta HaA3BUYAWHOI BaXJTMBOCTI iH(opMaIii,
CTpaTeTiYHO HEOOXiMHOT TS PO3BUTKY MiAPUEMCTBA, BABHAYUTH POJIb CTBOPEHHS SIKiCHOI apXiTekTypu iHdopmarltii Ha
KOHKYPEHTOCIIPOMOKHOMY TTiATIPUEMCTBI.

AKIIEHTYBaTH yBary Ha pe3yJibTaTax po3poOKU apXiTeKTypH iH(opmallil mianpuemMcrsa.

Metomu. CUCTEeMHUIA ITiaxim, aHaTi3.

PesynbsraT. 3amporoHOBaHO BapiaHT BUIlIEHHST MPOOJIEMU MiANPUEMCTBA CTOCOBHO KOPEKTHOCTI iHdopmartii
npo iHhOpPMaLliiHO-TEXHOIOTIYHY MiATPUMKY Oi3HECy Ta CTpaTerii HOro MoAajibllioro pO3BUTKY y BULJISALI PO3POOKU
Ta TOOYIOBM apXiTeKTypu iH(opmalii mianprueMCcTBa, Ka 3a0e3euye B3a€MO3B’SI30K CTpaTerivyHUX LiJiel Ta 3amad
MianpuemMcTBa, Oi3HEeC-MPOLECiB Ta TEXHOJIOTIH.

[IpencraBiaeHo METOAUKY PO3POOKM apXiTeKTypu iH(hopMallil mianpruemMcTBa.

BucHoBku. B cyyacHux ymoBax iHdopmaliisi Ha0yBa€ TaKOTO X 3HAYEHHS 11 TisIbHOCTI MiANPUEMCTBA, SIK i (piHaHCH,
MapKeTWHT, MMOTeHIIiai, mpoaykiist. Lle o3Havae, 1o iHhopMallist TepeTBOPIOEThCS B TIEBHUI BUII BUPOOHUUYUX PECYPCiB
Ta IHTETPYETHCS 31 CTpaTerielo Oi3HeCy.

ApxitekTypa iH(opmMallil MianpueMCTBa Ja€ 1iJTiCHe pO3yMiHHS iCHYI0YOTO Oi3HeC-cepeaoBullla i BAKOPUCTOBYETHCS
IUJIs1 BUPilLIEHHS TOTOYHUX aKTyaJIbHUX po0JieM 6i3Hecy. BoHa 3a6e3neuye iHppacTpyKTypy NiiMpUEMCTBA MOXJIMBOCTSIMU
JIJT MPOEKTYBAHHSI HOBUX Oi3HEC-OPiEHTOBAHUX PillIeHb.

ApxitekTypa iH¢opMallii gormoMarae 3BeCTH 10 MiHIMyMy pU3MK Ha TAMNPUEMCTBI Ta TMiATPUMYE TOBHOILIIHHE
IUTAHYBaHHS Oyb-sKUX iH(POpMAaIiHHO-TEXHOJIOTIYHUX MPOEKTIB.

Karouosi caoea: apximexmypa nionpuemcmea, apximexmypa iHgopmauii nionpuemcmea, iHGOOPMAYIlIHO-MeXHON02IMHA
inghpacmpykmypa, ingpopmayiiino-mexnonoeiuna apximexmypa nionpuemcmea, cmpameeis po3eumky 0i3Hecy.
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