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Abstract. The current trends of socio-economic development and progression
of the digital economy in Ukraine and the world are described in the paper, the
peculiarities of the economic development of the most dynamically developing
countries in recent years are analyzed and established that they have focused
on the development of informatics, mathematical and computer methods, soft-
ware, network technologies, microprocessor systems, which 75% ensure the
success of innovative entrepreneurship.

The role of information and communication technologies in the new economic
relations is investigated and showed that the development of the digital econo-
my is under the influence of the concept of the digital transformation of Industry
4.0, which involves the active integration of cyber-physics systems in produc-
tion processes and the creation of smart enterprises and other intelligent ob-
jects of the digital economy on this basis.

The main trends of the development of information and communication tech-
nologies in the digital economy, in particular, Cloud computing, Cloud Technol-
ogy, BigData, Self-service technology, Internet of Things, iPhone +1, Gamifica-
tion, Socialization are considered and there was demonstrated in which way
these technologies provide effective IT support for innovative entrepreneurship
in the leading companies of the world on the basis of integrated and purposeful
analysis of the environment and formation of knowledge about this environment
in the form of objects: facts, concepts, knowledge and relations between ob-
Jects and sets of objects in the digital economy; automated and automatic
recognition of regular situations using classical methods, and freelance,
through the use of images of specific production, economic, financial situations
that occur in the enterprise.

The approaches to improving the activities of innovative enterprises based on
the application of intellectual information technologies are analyzed, peculiari-
ties of the development of intelligent objects of digital economy are determined,
and conceptual provisions for the creation of intelligent enterprises in the digital
economy and their IT support are proposed.

Key words: digital economy, digital transformation, information and communi-
cation technology, information system, smart enterprise.

Anomauiss. B pobomi posensdHymo cy4acHi meHOeHUii  cycrinbHO-
€KOHOMIYHO20 po38UMKYy ma po3bydosu yugpoeoi eKoHOMIKU 8 YkpaiHi ma
ce8imi, npoaHanizogaHo 0cobIu8oCMi EKOHOMIHHO20 PO3BUMKY KpaiH, wo Hau-
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6inbw OuHaMIYHO PO38UBAIOMBLCS 8 OCMaHHI POKU, ma 8CmMaHo8/1eHO, WO 80HU
3pobunu  akueHm Ha pO38UMKY  iHbOpMamuku, MamemMamuy4Hux i
KoM 'romepHuUx memodie, rpoepamMHO20 3abe3rneyeHHs, Mepexesux mexHoso-
2ill, MIKpornpouecopHuUXx cucmem, wo Ha 75 % 3abeaneyye ycrix iHHo8ayiliHO20
nidnpuemMHuymea.

HocnidxeHo pornb iHbopMayiliHO-KOMYHIKaUilIHUX MexHO02ili 8 HOBUX €KOHO-
MiYHUX 8iOHOCUHaXx i MokasaHo, W0 PO38UMOK LuUghpOosoi eKoHOMIKU 8i0bysa-
embcs nid ennueom KoHuenuii yugbposoi mpaHcghopmaduii IHdycmpii 4.0, wo
nepedbayae akmusHy iHmeapauito Kibepgisideckix cucmem y 8upobHuUYi rpo-
uecu ma CmeOPEHHS Ha Uili OCHOBI PO3YMHUX MIONPUEMCMSE | IHWUX PO3YMHUX
06°ekmie yugpo8oi EKOHOMIKU.

Po3sansiHymo nposiOHi mpeHAU po3eumky iHghopMmauiliHo-KOMYyHIKauiliHUX mex-
Homozili y yughposili eEKOHOMIU, 30Kpema XMapHi 06YUCIEHHS, XMapHi MexHo-
noeil, BigData, mexHonoeii camoobciy2oeyeaHrHs, IHmepHem peuyed, iPhone+1,
eelimighikauisi, couianizayis ma npodeMoHCmMpPoBaHo, SIK Ui mexHoroaii 3abes-
neyvytomb echekmugHy IT-niOmpumKy npouyecie iHHo8auyiliHo20 nMidnpueMHULM-
8a 8 MNPOoBIOHUX KOMIMaHIsX c8imy Ha OCHOBI KOMITIIEKCHO20 ma uinecrnpsmosa-
HO20 aHari3y HaeKO/UWHbo20 cepedosulye ma ¢hopMy8aHHsI 3HaHb PO ue
cepedosuuie y suznsidi 0b’ekmis: ¢hakmie, MOHSIMb, 3HaHb | 8IOHOCUH MiX
ob’ekmamu i MHOXXUHamu 06’ekmis y yucghposili eKOHOMIUj; asmomamu308aHo-
20 ma asmoMamu4yHO20 PO3Mi3HagaHHs WmamHux cumyauili 3a 00rMoMoeoto
Knacu4yHux memodis, i no3awmamHux, 3a O0MOMO20 8UKOPUCMaHHS obpasie
KOHKPEemMHuUX 8UupObHUYUX, €KOHOMIYHUX, ¢biHaHCO8UX cumyauil, Wo BUHUKa-
tomb Ha nidrnpuemMcmei.

lNpoaHanizoeaHo ridxo0u 0o 800CKOHaneHHs QisiflbHOCMI IHHOBaYtIHUX nidnpu-
EMCM8 Ha OCHOBI 3aCmOCy8aHHs1 iHmenekmyarbHUX iHghopMauiliHuX mexHos1o-
2ill, susHa4yeHo ocobriugocmi po3bydosu po3yMHUX 06’ekmig YugpPo8oi eKOHO-
MiKU ma 3arnporioHO8aHO KOHUeNmMyarsibHi MOMOXEHHS U000 CMBOPEHHSs
PO3YMHUX Midnpuemcms y yughpositi ekoHomiui ma ix IT-nidmpumaHHs.
Knroyoei crioea: yugposa exkoHomika, yugposa mpaHcehopmauis, iHgpopmauid-
HO-KOMYHiKayitiHi mexHoroeii, iHgbopmayitiHa cucmema, po3yMHe ridnpuemMcmeo.

Introduction. The most important global trend in the formation of
modern society is the transition from an industrial to a digital econo-
my based on intellectual information resources and knowledge-
intensive information technologies [1, 2].

Today, innovative sectors of the new economic structure play a
decisive role in the economic development of almost all countries of
the world, as evidenced by the growth of annual turnover in the world
market of high technology and high technology products, which is
several times higher than the turnover of the raw materials market, in-
cluding oil, petroleum products and gas [1, 3].

The term digital economy is used to determine the type of econo-
my in which information technology, human capital and information
resource play a decisive role.

The digital economy is the result of the transformational effects of
new general-purpose technologies in the field of information and tele-
communications. It affected all spheres of socio-economic activities,
in particular the spheres of production, transport, trade, finance, public
administration, education, healthcare, etc., which resulted in qualita-
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tive transformations far beyond the field of information and commu-
nication technologies.

The digital economy is based on new methods for generating, pro-
cessing, storing, transmitting data, and digital computer technology,
and incorporating such concepts as the Internet of Things, Industry
4.0, the smart enterprise, the fifth communications network genera-
tion, engineering services, logging and others.

Intellectualization of the economy as a factor regulating industrial
and social relations in society is connected with the development of
institutions that provide the fields of production of knowledge (sci-
ence), reproduction of knowledge (education), preservation of
knowledge (culture) and the dissemination of knowledge (infor-
mation). The indicated institutes should have the necessary support
from the government and society and be focused on the possibility of
participation in economic activities related to the production and con-
sumption of products, satisfaction of the necessary material and spir-
itual needs of the person, etc.

The study of the regularities of modern socio-economic develop-
ment and the development of the digital economy by leading re-
searchers from Europe, the USA, Japan, Canada, China, South Korea
and other successful developing countries contributed to the develop-
ment of practical policy recommendations in the field of economic
policy aimed at stimulating innovation activity on the macro- the mi-
cro-level, innovation management, the implementation of state struc-
tural and scientific and technical policy, the creation of special inno-
vative institutes to ensure scientific and technological progress, which
give competitive advantages for these states in various fields [3].

The countries that are most dynamically developing in recent years
have focused on the development of information and communication
technologies [4]. Due to this, only in recent years achievements in the
fields of informatics, mathematical and computer methods, software,
network technologies, microprocessor systems provide 75% of the
success of innovation entrepreneurship [4].

However, the problem of ensuring high efficiency of management
remains relevant, since solving the problem of effective management
in the conditions of turbulence of economic development, incom-
pleteness of information and risks, which is characterized by the mod-
ern business sphere, is difficult enough. To solve this problem, it is
expedient to use modern information and communication technologies
that will allow managers in real time to allocate and control
knowledge for making decisions from the streams of large amounts of
data of enterprises and organizations.
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The purpose of the article is to study developing of information
and communication technologies in the digital economy.

The achievement of this goal has necessitated the formulation and
solution of the following tasks:

— analyze current trends of economic development,

—investigate the role of information and communication technolo-
gies in new economic relations,

—identify approaches to improving the activities of innovative en-
terprises through the use of intelligent information technology,

— develop conceptual provisions for the creation and IT support of
smart enterprises in the digital economy.

The main material. Today, the development of the digital econo-
my is influenced by the concept of digital transformation Industry 4.0,
which implies the active integration of cyber-physical systems (CPS)
into production processes and the creation on this basis of smart en-
terprises and other smart digital economy objects [5, 6].

CPS is essentially a comprehensive term used in conversations
about the integration of small Internet-connected machines and human
labor. Managers of enterprises not only rethink the principle of the as-
sembly line, but also actively create a network of machines that will
not only produce goods with a smaller number of errors, but also be
able to autonomously change production templates in accordance with
need, while remaining highly effective.

One of the most significant aspects of the fourth industrial revolu-
tion is the idea of service-oriented design. It can range from users us-
ing factory settings for manufacturing their own products, to compa-
nies that supply individual products to individual consumers. The
potential of this type of production is quite huge. For example, the
connection between the smart products of the Internet of Things and
the smart machines that produce them, that is, this Industrial Internet,
will mean that they will be able to produce themselves and determine
the target production depending on the needs defined by them.

Experts attribute the leading trends of recent years and the future
development of socio-economic relations with such types of technolo-
gies: Cloud computing, Cloud Technology, BigData, Self-service
technology, Internet of Things, iPhone +1, Gamification, Socializa-
tion, etc.

However, 90% of the information that mankind has to date has
been received over the past two years, and around 80% of this infor-
mation is unstructured. This explosive information development with
regard to customers, the environment and the interaction of people
among themselves (as well as business entities) is accompanied by
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some of the negative trends that were encountered by executives and
top managers of enterprises:

— one of the three executives makes a decision based on infor-
mation that it does not trust or simply does not,

— one of the two executives states that they do not have access to
the necessary information,

— 83% of managers say they perceive business analytics as a com-
petitive advantage,

— 60% of chairmen of the board of directors need to accelerate the
processing of information in order to make balanced and optimal
managerial decisions [7].

The ongoing digitalization of the global economy, the permanent
trends that accompany its further transformation from the humanities
into the precise sciences, the transformation of the innovation and in-
formation economy into the digital economy, allows us to assume that
the importance and significance of the above issues and tasks will on-
ly increase. And one of the main tasks that arise in this regard lies at
the crossroads of the three components that form the innovation and
information policy of a modern enterprise: the information flow at the
input, which is represented as a big data set (BigData), directly to the
actual flow for transformation, formation, storage, analysis and further
use of information (Business Analytics) and optimal and effective de-
cision-making process (Decision-Making Process). At the same time,
the possibility of transferring existing accents from the critical mana-
gerial level, the basis of intellectual resources, the human resource as
the leading carrier of knowledge provide the multivariable enterprise
development with supporting of information and communication
technologies [8].

The development of information and communication technologies
that will accompany the technological layout of 4+ requires some op-
timization, which includes some flexibility and dynamism, and also
meets the time criteria for the fastest processing of input and process
information and, as a result, the adoption of optimal and reliable man-
agerial solution with the simultaneous reduction of the time lag from
the beginning of the information cycle. But, at the same time, these
features and principles have a contradictory character:

— accessibility/openness vs security/fault tolerance, in this way the
information system must combine certain levels of access, flexibility
and transparency, and at the same time provide guarantees of security
and security by many criteria,

— scalability and dynamism vs continuous optimization of the time
interval of the corresponding reaction and adaptation of the infor-
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mation system to urgent transformations, which must be consistent
with the global dimensions of the information system,

— compatibility of globalization and privacy vs the observance of
the optimal proportionality between the processing of personal que-
ries while taking into account the global and large scale in the design
of information systems of business entities, since each company, in the
ideal sense, is the subject and the bearer of world and national social,
political and economic relations.

Taking into account the new features and actual principles of
building information systems and enterprise management systems
(especially for ERP-systems of the new generation), the next driver
for information development of enterprises will be the use of artificial
intelligence in their activities: from more serious developments, such
as WATSON from IBM , outstanding works of robotics from Boston
Dynamics and other manufacturers, autopilots from Google and Vol-
vo, copiers from Amazon to deliver products, not to mention such
fast-growing areas as BigData, bioinformatics and robotics.

Service-oriented designing of modern information systems is
based on the application of intelligent information technologies sup-
porting business processes of enterprises and organizations, which
provides a flexible automation system with the presence of a wide
range of functional blocks with distributed intelligence for IT support
of high-performance functioning of modern innovative enterprises and
organizations and the development of the digital economy.

The basis of distributed intelligence, including intelligent distribut-
ed technologies of different levels and purposes, are two interrelated
concepts:

— Ubiquitouscomputing/Pervasivecomputing due to the total distri-
bution of cheap miniature mobile devices, wireless networks, satellite
navigation cloud computing and storage of information,

— Ambient Intelligence (AMI) which refers to the electronic compu-
ting information environment in which images of surrounding objects
and processes are created that actively helps decision makers of inno-
vative enterprises to take effective management decisions.

In the process of organizing support for the activities of enterprises
and organizations, depending on the goals set for it, various situations
arise and are resolved: production, logistic, informational, economic,
financial, legal. The effectiveness of resolving these situations is di-
rectly related to the success and effectiveness of the enterprise in the
digital economy.

The trend of today’s development of the digital economy is the
transition to smart enterprises. The transition to a smart enterprise in-
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volves digital detailing the information that determines most of the el-
ements of the enterprise’s activities, and raising the level of enterprise
management using mathematical models and algorithms. This allows
you to perform technological processes as accurately and accurately
as possible, use robotics and control, before individual operations, the
performance of all work, eliminating the smallest discrepancies when
performing individual operations specified in the technology. In addi-
tion, the comfort of work of the staff is increased, its problems are an-
alyzed and taken into account, the degree of interaction between the
enterprise and the staff is increased.

According to the definition given by the authors in [5], a smart en-
terprise (SE) is a flexible automation system with distributed intelli-
gence of industrial automation, which in the complex causes effective
functioning and life support of the enterprise.

In order to detail the view of the work of SE in the digital envi-
ronment of the information community, we consider the main ele-
ments that determine the occurrence of certain situations related to
the activities of the enterprise. Such detailing will allow moving
from general definitions and representations to specific modeling,
and then to algorithmic processes associated with the creation and
operation of SE.

Production situations are directly related to business processes
(BP) in an enterprise. BP includes the implementation of production
operations defined by technologies that are implemented at the enter-
prise, management of resources that ensure these operations, the work
of the staff and the provision of these personnel with the necessary re-
sources — supporting the working conditions of the equipment and
personnel, determining economic indicators, information calculation of
the necessary indicators that form the enterprise model. For BP, per-
formed with the interaction of various organizational structures of an
enterprise, the logistical, organizational, economic and financial com-
ponents that characterize the operation of the enterprise are essential.

For ease of analysis and search for the appropriate solution, the
economic and financial components included in different BPs are sep-
arated from these BPs and combined into single situations that use ad-
ditional methods of analysis and search for solutions in their man-
agement. Thus, these components are analyzed and used at two levels,
the BP level and at the situational level of the enterprise.

We have a similar situation when considering the logistics compo-
nent of BP, which is considered at the BP level — providing resources
to individual departments of the enterprise, and at the enterprise level
— providing resources, selling and selling products manufactured at
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the enterprise. The logistic situation also includes marketing activities
related to the sale and supply of products.

The information situation is defined by arrays and storage of all
data collected at the enterprise, simultaneously with external data pro-
vided by global networks and the Internet, the operation of hardware
and software, computer networks, cloud storages, knowledge bases.
The informational situation also includes: its analytical component,
determined by the intellectual analysis of data, the forecasting compo-
nent, on the basis of which the predicted performance indicators are
determined.

Under the influence of digital transformation of enterprises, the so-
lution of production situations is constructed as follows:

— business processes developed for product launch are automated
based on the universal use of digital and imaginative information
technologies in relation to all the components of these processes —
personnel, equipment, resources used to support processes,

— the organization of work maintains a constant viable state of the
enterprise (repair, modernization, customer and supplier orientation,
technological compliance, technical support, innovative state, infor-
mation model) as functional units of the enterprise that support pro-
duction processes,

— support of the production process by the results of the work of
interrelated auxiliary processes: accounting, analytics, management,
relations with resource suppliers and consumers of products within
SE,

— providing technology support (equipment, personnel, infor-
mation, management) of their means of implementation, analysis of
risks associated with the operation of equipment,

— embedding links between design, technology and production
units in relevant business processes.

Similarly for SE, all other possible types of situations characteriz-
ing this enterprise and arising in the course of its operation are consid-
ered. The situations themselves are not independent, since they are in-
terrelated and have a significant impact on each other.

The resolution of logistic situations in the SE is as follows. The
main logistic components are distinguished. These are procurement
and sales logistics, transport and warehouse logistics. There is infor-
mation logistics, but for a smart enterprise it relates to a general in-
formation situation and is considered in this context.

For purchasing and sales logistics, a significant role is played the
fact what type of enterprises does the SE interact. If these are ordinary
enterprises, then logistics is considered in the usual form, and addi-
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tional functions arise only at the level of transport and warehouse logis-
tics. If the SE must coordinate its actions with other smart enterprises,
then problems arise in the interaction of the information models of
these enterprises. So, these tasks are closer to the corporate level.

The transport and warehouse logistics of the SE form part of the
logistic situation in which:

— using individual observation of incoming material resources, al-
gorithms are created for optimal distribution, storage and use of re-
sources in all business processes carried out at the enterprise,

— the warehouse logistics of the SE allows for the active use of ro-
bots to support the operation of warehouse complexes,

— due to the individual informational presentation of the necessary
parts, components and resources, the processes of accumulation, sup-
port and use of reserves to ensure BP change; mass gives way to indi-
viduality,

— the transport links can fit directly into BP, and transport logistics
can be integrated with the manufacturing process.

Therefore, we can talk about intelligent logistics, which is part of
the overall operation of the SE.

The basic intellectual role in the work of the SE is played by the
informational situation, which ensures the transition from a regular
enterprise to a smart one. Information technology creates the neces-
sary additional resource that increases the level of intelligence that
controls the processes embedded in the SE. Collecting, coordinating,
describing, analyzing and using the information component of SE
(providing processes for solving information situations as an internal
and external basis of SE) is the basis for building a model of a smart
enterprise. The information component, including technical and soft-
ware, serves as a tool that forms a new information view, both on the
enterprise itself and on the processes occurring in it. And the pro-
cessing of information by this component determines the method of
influence on the material structure of the SE.

The formation of the information model of the SE is determined by
the collection and processing of information that the SE receives from
all the components of the structure constituting the SE (information
elements):

— personnel (current status and performance indicators),

— production equipment (condition, use, possible risks of failure,
the need for modernization, repair),

— availability of all necessary resources for technical equipment
(electricity, water, materials, components, personnel, management
computers, network communications),
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— component of the plan for ensuring the loading of work person-
nel and equipment,

— analysis of the state of the SE, analysis of possible risks, analysis
of the backup capabilities of the SE at the moment,

— analysis of the quality of resources used and their compliance
with new technologies,

— forecasting expected deviations and malfunctions associated with
changes in the external and internal conditions of the SE,

— inclusion of trainee components in the information model as an
integral part of the development of the enterprise’s intelligence,

— assessment of the effectiveness of the SE and the reduction of
material costs of production, in the context of the modernization of the
enterprise, the use of new technologies, changes in the conditions of
production of SE,

— assessment of product compliance with state requirements and
standards,

— a program for the psychological mood of the workshop staff
and its preparation for possible permanent changes at the technolog-
ical and social level. This program is carried out on the basis of an
analysis of the current state of the personnel and embeds a “smart
enterprise” into the modern conditions of constant changes in mate-
rials, resources, technologies, equipment, and the development of
requirements for the qualitative characteristics of modern products.

For technical support of the information situation of SE, the fol-
lowing is required:

— sensors of various types, which are installed on all information
elements and are combined into local networks,

— analyzers, routers, computers,

— networking hardware, including network cards for computers,

— wired and wireless network equipment,

— sensors for the structure of the workshop (including technologi-
cal equipment — machines, cranes, presses; auxiliary equipment —
electric vehicles, loaders, platforms means of moving products; com-
puters and network equipment; robots and robots; premises),

— sensors for personnel (workers, employees, managers, support
staff),

— sensors for process components (blanks, parts, components, con-
sumables, including processing tools used in technological processes),

— sensors for the logistics component, along with the internet of the
necessary resources,

— technical information equipment of power supply and equip-
ment, intrashop transport,

198



— technical information equipment of warehouses and storerooms,
their maintenance facilities,

— sensors for security and monitoring of the status of the SE.

The various divisions of the SE are equipped with local area net-
works that accumulate and process information related to these divi-
sions. If necessary, this information can be stored in cloud structures.
It depends on the amount of information and its forms.

Economic, financial, legal situations for SE basically coincide
with similar situations for ordinary enterprises with the difference that
economic and financial information can additionally be used to train
an analytical intellectual system that analyzes the specific nature of
this information and its relevance to the goals and objectives that are
placed in front of the SE.

In addition, a new level of control, which is associated with the use
of robotics and the availability of measuring equipment at all stages of
the technological process, allows us to improve the quality of the
manufactured product and its competitiveness. And the increase in
quality is reflected in the economic indicators of products and its pric-
es. There is a concept of a brand with additional value, which, when
sold on the market, adds to the cost of production. An example of this
is Apple Inc. products for which prices are significantly inflated com-
pared to the cost of the product itself [9].

The economic and financial analysis of the SE should confirm the
strategy and tactics that the SE management has chosen to achieve its
goals. For analysis, you can, for example, use software tools that Mi-
crosoft SQL Server offers for data mining. Although the problem here is
related to the choice of information that must be processed by analytical
programs. The problem of the choice of information from the Big Data
information model obtained in the information model and the desired di-
rections for analyzing this data generally applies to the entire SE. Here is
an additional resource for increasing the efficiency of the SE.

Consequently,the process of digital transformation of enterprises,
the creation and development of smart enterprises in the digital econ-
omy involves creating a detailed SE model for the manufacturing in-
dustry, defining the requirements for production information and in-
formation and communication technologies to support production
processes, as well as developing appropriate models and algorithms
for processing and information analysis. Such a model can serve as a
basis for creating technology for the subsequent transition from exist-
ing enterprises to smart enterprises in the digital economy and increas-
ing their productivity through the use of modern information and
communication technologies.
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Conclusion. For the purposes of joint development of information
and communication technologies in the context of the development of
the digital economy, subjects of economic activity seek to share
knowledge, exchange experts, jointly develop and apply innovative
digital technologies that contribute to digital transformation in the
world transborder economic space.

The leading trends in the development of information and commu-
nication technologies in the digital economy are Cloud computing,
Cloud Technology, BigData, Self-service technology, Internet of
Things, iPhone +1, Gamification, Socialization, etc. These technolo-
gies allow to provide effective IT support to the processes of innova-
tive entrepreneurship on the basis of integrated and purposeful analy-
sis of the environment and the formation of knowledge about the
environment in the form of objects: facts, concepts, knowledge and re-
lations between objects and sets of objects in the digital economy. ;
automated and automatic recognition of regular situations using clas-
sical methods, and freelance, using images of specific production,
economic, financial situations that arise at the enterprise, etc.

The development of information and communication technologies
to support enterprises and the development of smart enterprises in the
digital economy is aimed at improving the ability to automatically
recognize the images of specific production, economic, financial sit-
uations in the defined processes, and based on this, to make effective
decisions and improve quality. work with incomplete information in
conditions of uncertainty for finding optimal managerial decisions.

Thus, information and communication technologies are the most
important component of the development of the digital economy,
which requires the active development of this area of research.
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