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Abstract — The article deals with the current transition of 
enterprises to Industry 4.0, and new requirements which specialists 
should meet in a rapidly changing environment. Artificial 
intelligence, cloud computing, modeling are determined as 
instruments for providing effective activity of the enterprise. Under 
new conditions functional of economic and financial services will 
undergo changes in accordance with new requests of 
manufacturing and business sectors related to mass application of 
automation and robotization at enterprises. The paper introduces 
“SMART-economist” as a new term and provides the competence 
that he is to obtain. The authors substantiate and disclose the main 
elements of the concept of SMART-economist training based on 
project and practice-oriented approaches for his successful 
adaptation to digital economy. Much attention is given to role 
change of a higher education teacher from a knowledge transfer to 
tutoring. Students form, model and regulate training process in 
virtual environment themselves while tutor performs a 
coordinating, consulting and supervising role. The method of 
elements of the educational process is developed and partially 
tested on the basis of concept of SMART-economist training 
presented by the authors. It is reported that the method is 
implemented on the basis of a virtual platform as an educational 
virtual environment. The training process takes place in the form 
of project training based on the virtual enterprise in order to 
transform it up to level 4.0. Incoming information in it’s speed and 
volume cause to development of new concepts of training process of 
SMART-economist, which are becoming of great importance 
during transition process to Industry 4.0. 

 
Keywords— Industry 4.0, project training, SMART-economist, 

tutor, cloud technologies, training methods, virtual platform. 

 INTRODUCTION 
Current transformations of modern society demand new 

relevant methods and forms of education in higher school [1]. 
Nowadays the industrial concept “Industry 4.0” is considered to 
be the most promising one. The concept provides in particular 
organization and management of industrial production by means 
of artificial intelligence [2, 3]. At the same time, the person stays 

responsible for management decisions accepted.    A specialist 
must have a wide range of knowledge, skills and competencies to 
make optimal and effective decisions. It requires his constant 
improvement in professional activities. It’s importance will 
increase in the long run.   

Generally, the labor market requires specialists with already 
formed professional competences. Enterprises in turn expect 
minimal time of labor adaptation of the employees [4, 5].  

In accordance with existing practice higher school and 
enterprises can not provide proper interaction with students in 
passing all stages and processes of production. First, lack of 
resources for training students of enterprises causes mostly to 
this. The enterprises spend almost all resources to main goals - 
plan execution and getting profit. Second, students do not always 
pay attention to the process of practice: one may not like the 
company, type of it’s activity, etc. Third, due to limited time of 
practice, most professional competences of the students stay not 
formed properly. 

At present, industrial enterprises as business partners of 
University departments are involved in the system of internships. 
It allows students to get practical skills at a specific workplace, 
but it takes much time: 6 hours of classroom work in the 
university and 6 hours at the workplace. This method can not be 
considered as a prospective one. First, the total working day is 
from 12 to 18 hours causes to physical and moral exhaustion of 
the student. Second, the students tend to become narrow 
specialists. 

“Industry 4.0” requires new methods and forms of training 
specialists. Transfer of knowledge from teacher to student in 
traditional manner does not meet the needs of time. Availability 
and diversity of information created the visibility of knowledge 
for modern students. The information possessed by the student 
has a theoretical nature and becomes applied and practical in the 
process of solving specific production problems. For that, it is 
necessary to give the student the opportunity to apply theoretical 
knowledge in practice. In our view, due to inefficiency of this 
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process in real life, it is proposed to immerse the student in the 
familiar environment of the Internet space [6]. 

Virtual enterprise enables students of Economics to improve 
their skills, to solve unique problems not interfering in real 
production operations. Industry, type of products, volume of 
production, industry market conditions could also be changed.  

After graduating the student of Economics acquires the skills 
in particular: 

- to set specific goals for the object; 

- to determine degree of it’s achievability; 

– to estimate the possibilities and limitations; 

- to calculate the economic benefits of the implementation; 

- to set real deadlines for the tasks.  

Thus, all specified stages determine the creation of a 
SMART-economist for Industry 4.0. 

 

I. SCIENTIFIC SIGNIFICANCE OF THE CONCEPT FOR 
INDUSTRY 4.0 

Digital Industry 4.0 

The term “Industry 4.0” appeared in Europe in 2011. At that 
time, at the Industrial exhibition in Hanover, the German 
government announced the inevitable necessity of using 
information technologies in production wider. [7]. At the same 
time, the category “Industry 4.0” was used as a synonym for the 
term “Fourth industrial revolution”, that is, automation of all 
processes and stages of production. 

In his famous book “Fourth industrial revolution” C. 
Schwabe [8] gives a systematized overview of the expected 
changes, advantages and threats related to the mass application of 
digitalization of production. The author considers fusion of 
technologies and blurring of traditional borders between 
physical, digital and biological spheres as main current trends. It 
is expected, that the most significant results of Industry 4.0 will 
be, for instance, creation and development of drones, 3D printing 
technologies, robotics, ”Internet of things”, genetic engineering. 

Some authors assume that about 9-15% of professions will 
disappear by 2025 [9, 10, 11]. However, not all experts share this 
point of view. According to S.Yu. Glazyev’s research specialists 
in the field of creating digital economy infrastructure will be 
widely in demand in the foreseeable future [12]. Training of such 
specialists in turn requires new educational technologies [13, 14, 
15]. Wolfgang Grundinger in his book “Alte Scke Politik. Wie 
wir unsere Zukunft verspielen” raised the problem of changing 
the education system according to objectives of Industry 4.0[16]. 

He proposed to start by changing the educational process in 
the school. At the moment, the plan for the modernization of the 
German education system is called “School 4.0” (similar to the 
term “Industry 4.0”). The concept is based on the features of the 
fourth industrial revolution and the Internet of things. Insufficient 
material resources and low qualification of teaching staff do not 
allow to implement the project in full [17]. 

Thus, the fourth industrial revolution sets the tasks for 
society, Industry 4.0 in it’s elements shows solutions for some of 
them. An economist for Industry 4.0 should have the 
competencies to interact with artificial intelligence and the ability 
to work with cloud technologies [18]. At the same time, the 
concept of training such personnel has not been developed yet at 
the moment.  

It demands new requirements to the competencies of 
students, teachers and to the educational environment as a whole. 

 

SMART- economist for Industry 4.0 

Smart Economics involves digitized physical assets and 
production processes that can be used to train a SMART 
economist. Economists should be able to count quickly and 
correctly as well as choose the most optimal financial solutions. 
SMART-economists should possess a wide number of skills in 
all areas of production, for instance, to set the task to the 
technologists and programmers, to write a technical task, etc. For 
this purpose, the economist of the new generation must have 
skills of extracting necessary information, it’s sorting and 
analyzing and justifying the most rational decisions based on it 
from the economic, industrial and social points of view. 
SMART-economist is a specialist of a new format with 
synergetic knowledge and team work skills. SMART -
economist's skills of interaction with artificial intelligence will 
help him to make optimal economic and management decisions 
under conditions of uncertainty and big data [19]. 

Tutor-supervisor for economist of Industry 4.0 

Tutoring as a method of interaction between the teacher and 
the student has a long history [20]. In all time periods, tutoring 
meet the needs of society in the organization of the educational 
process [21]. Currently, the researchers identify three main 
components of the modern understanding of the term “tutoring” 
[22]: 

 1. Tutoring is a type of pedagogical activity aimed at the 
formation of independence of the individual in solving 
educational problem. 

2. Tutoring-assistance aimed at the implementation of 
individual educational programs, project work, research 
activities.  

3. Tutoring-facilitation-activities aimed at helping in 
professional, cultural and personal self-determination. 

Tutorship, as a specialty, was included in the “Unified 
Qualification Handbook of the Positions of Executives, 
Specialists and Employees” and approved by the order of the 
Ministry of Health and Social Development of the Russian 
Federation  (5 of May, 2008, №216). However,  tutorship does 
not yet have a standardized description of the specifics of both 
professional pedagogical activity and the process of preparation 
for implementation. 

Kobzeva L.V. considers [23] the following tutor functions, in 
particular,  

1. Flow management. Flow management. The teacher and the 
student learn how to manage information flows and arrays of 
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knowledge. Quality education is impossible avoiding this 
process.  

2. Exploring new space 

The need to rethink the educational process as technological 
development concepts to specific techniques. The most effective 
format for the implementation of the function of opening a new 
space is the student’s participation in the projects of industrial 
enterprises as business partners of University departments [24]. 
The tutor’s role is to form technological teams. 

3. Path engineering 

Tutoring assumes determination the direction and importance 
of working with space in theory and practice. The tutor changes 
the methods and methodology of the training group management, 
leads the group to solving the corresponding tasks. 

Technological development in the field of training an 
economist is limited by two limits. First, the economist’s lacks of 
knowledge in the field of production and IT-technologies. 
Second, there is no correlation between the departments of the 
enterprise in the educational process: financial, production, 
supply-marketing and others. Students are trained by narrows 
directions, they do not see the picture of the enterprise’s activity 
as a whole. 

Education has missed the synergy aspect. There is no way of 
adequate and rational interaction between the departments of the 
enterprise within digital space under conditions of shifting of 
technological paradigms. The task of the tutor-supervisor is to 
manage the information flows of different areas of production. 

II. METHODOLOGY OF IMPLEMENTATION OF THE 
EDUCATIONAL PROCESS CONCEPT 

The concept of the educational process of training SMART-
economist for Industry 4.0 involves step-by-step mastering by 
the students of all stages of production under conditions of 
resource and information restriction. The concept is, that 
SMART-economist is trained from “elementary” to “advanced” 
throughout the period of study (4 years). The basis of the 
educational process concept for SMART -economist is project 
training. 

Method of implementation 

Training takes place on the platform of a virtual industrial 
enterprise using cloud technologies [26]. During the first and 
second terms  students study the place of the enterprise on the 
foreign market. According to the programs developed by the 
authors, students estimate the market share, choose the product, 
the volume of its output, carry out SWOT and PEST analyzes. 
The work is carried out in the form of projects under tutor 
supervision. 

During the educational pro-cess, tasks from professional 
module become more complicated. The concept of “production 
task” is introduced into the educational process. (Fig. 1). 
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Fig.1. Model of the algorithm of project training SMART-economist 

 

Description of the Model for the implementation of the 
educational process for SMART economist training for Industry 
4.0: 

Online services and IT-programs are involved in the 
educational process and allow conduction business processes in 
electronic form. Integration of Internet services allows to remove 
internal and external information ones. Integration of cloud 
systems provides the training enterprise with automation of the 
accounting of the production process, personnel management, 
formation of various reporting [28]. Technical support and soft-
ware automatize the process of accounting for actual costs and 
resources of the enterprise by types of activi-ties, accounting for 
actual balances, calculating the actual cost of the output for any 
period of activity [28]. 

To realize the automation of business processes of an 
enterprise, students consider the generated flows, in particular 
information and production (business flow), material flow.  

During digitization of material flow the aggregate of 
inventories is considered over a time interval while carrying out 
various business operations. When studying the information 
flow, students consider a set of data circulating in the enterprise 
system and the external environment, necessary for the 
management and control of operations with material flows. 
Information and material flows must be the same [29]. The 
educational process of SMART economist training is carried out 
on the basis of the construction of a simple virtual enterprise 
model and the subsequent modernization of the enterprise 
according to Industry 4.0. 

The virtual model of an industrial enterprise is based on the 
software product “1C: Enterprise 8 via the Internet”. The product 
is based on 1cFresh technology. This technology allows to create 
“cloud”services, pro-vides subscribers access via the Internet to 
application solutions and applications through a data exchange 
file. To exchange data between device for business flows 
registration and “1C”, an IT application in the EnterpriseData 
format, based on XML, is used. The format is business-oriented. 

Advances in Economics, Business and Management Research, volume 47

1321



The data structures described correspond to business entities 
(documents and elements of reference books) presented in the 
“1C” program. Data exchange takes place via web services. 
External application initiates a data exchange session by 
invoking the corresponding web methods of 1C application. The 
configuration received the file in the EnterpriseData format will 
react, namely, it will create new objects and delete those that are 
marked as deleted in the file. 

The format can be used to exchange data with any other 
information systems. Scanners, cameras and other recording 
devices can be used for registration of business flows. 

Some elements of the Concept of educational process of 
training SMART-economist for Industry 4.0 were implemented 
in 2017-2018 academic year in elite training group of the Higher 
School of Economics (South Ural State University). Future 
SMART-economists were involved into the project called “the 
production task”. The device for registering business flows was 
the bar code scanner terminal. Information and business flows 
were registered from the suppliers. Business flow “materials” 
was registered by the enterprise automatically. Each business 
process generated data flows, placed in the 1C database. 
Information flow of the supplier reached the enterprise database 
for registration in accounting planned and actual deliveries. The 
number of business processes depends on the industry and the 
type of enterprise chosen. 

Thus, the information environment in the form of artificial 
intelligence affecting suppliers, producers and buyers was 
formed. 

It was established that information flows of participants affect 
accounting methodology as well as technological process of the 
enterprise, and the system of artificial intelligence provides 
managers with a tool for making decisions. 

The implementation of the elements of the Concept of the 
educational process under the guidance of a tutor in the 2017-
2018 academic year revealed the need for additional 
competencies of a SMART economist, in particuar: 

- conducting accounting transactions in digital economy; 

- registration of accounting operations in the automated 
system; 

- skills of developing algorithmы for data transfer from 
applications to the database. 

SMART-economist, while developing accounting 
technology, should have knowledge in the field of technological 
process of production, that in turn will ensure a rational approach 
to cost accounting and product costing. 

III. PRACTICAL SIGNIFICANCE AND THE RESULTS 
OF IMPLEMENTATION 

 
The practical significance of the developed Concept of 

educational process of smart-economists training for industry 4.0 
is in it’s synergetic effect. Industry 4.0 places high demands on 
engineers, IT specialists, economists, accountants, technologists, 
managers, etc. Each specialist has his own unique knowledge. 
The information and time for making informed decisions under 
conditions of real production frequently is not enough. SMART-

economist works out as much as possible number of scenarios on 
the simulator. At the same time, he sets tasks for specialists from 
non-financial departments and collaborate with them. A constant 
learning process takes place. 

A set of competences in the field of information technolo-gy 
allows an economist to form a technical tasks for an IT specialist 
justified and ac-curate. The functional of the economist includes 
also the solution of integration problems. To solve some of them 
the usage of interactive data exchange is often enough. For more 
complex tasks, the data exchange could be fully automated. A 
specialist could be forced to address the business processes of the 
external systems. 

They also could have specialized nature of integration with 
external equipment, for instance, commercial equipment, mobile 
scanners, etc., or highly specialized systems (RFID tag 
recognition systems). It is highly important to choose the optimal 
integration mechanism for each type of tasks. 

SMART-economist creates requirements for a set of data of 
various documents (reference books). To solve this problem, he 
needs to offer an extension that unloads the reference book 
“Nomenclature” to a file of a certain format (text, XML, JSON, 
...) and reads this format. 

SMART-economist needs to obtain knowledge in the fields 
of engineering and automated systems construction in order to be 
successful in transfer the enterprise to Industry 4.0. The authors 
consider selection of functional devices for business flows 
registration (barcode scanner) as the main problem of that 
process. SMART-economist must also possess competences of 
forming of technical specification to engineers and electronic 
engineers and determine what data will form and transmit a 
particular device. Knowledge of automatic control theory of 
production process become of great importance. 

 
CONCLUSION 

 
The developed Concept of educational process of smart-

economists training for industry 4.0 has confirmed its relevance 
for the industry 4.0. Business partners of the Higher School of 
Economics and Management (South Ural State University) put 
forward requirements for graduates of economic departments that 
could be implemented under conditions of the Concept. 

The methodology of project training at a virtual enterprise is 
considered by the authors as a practical tool for the 
implementation of the Concept. The methodology will be useful 
for students training as well as retraining of personnel of various 
enterprises. The method of training at a virtual enterprise can be 
in demand when carrying out psychological training for 
compatibility, the team working ability. This model could also be 
used when choosing the optimal investment project. 

At the moment, the Concept has been partially tested in 
project training process of the elite group of students from the 
Higher School of Economics and Management (South Ural State 
University). Due to the positive results, the research is expected 
to be continued. 
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