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Аннотация. Сегодня автоматизация неизбежно сопутствует общественно-экономическому развитию. Этот 

процесс сопровождается появлением необходимых инструментов, способствующих его реализации. Диффузия 

этого явления во все сферы практики, в том числе и в управление, динамична. Менеджмент сталкивается с 

ростом потребности в применении цифровых инструментов. Следовательно, перед образованием встает 

проблема формирования у будущих руководителей соответствующих меняющимся условиям компетенций. 

Новые знания, умения и навыки должны быть сформированы не только у специалистов сферы информационно-

коммуникационных технологий, но и у будущих менеджеров. При решении этого вопроса необходимо 

слаженное взаимодействие студентов, педагогов, администраций вузов, производства и рынка. Учащимся 

инженерно-экономических специальностей важно осваивать как информационно-поисковые методы, так и 

системно-алгоритмический инструментарий. Более того, появляется необходимость в овладении конкретными 

языками программирования. В представленном в статье исследовании его результатами подтверждается 

предположение о том, что менеджеры нового поколения вполне осознанно представляют необходимость 

овладения компетенциями в сфере информационных технологий. Также результаты анализа указывают на то, 

что многие респонденты уже имеют определенные знания в этой области и индивидуальный опыт, проверенный 

собственной практикой применения специфических информационно-коммуникационных методик. Опрос 

экспертов и студентов позволил выявить ряд «цифровых» компетенций, то есть комплекс знаний, умений и 

навыков, необходимых будущим менеджерам при решении типично управленческих задач. В статье 

поднимается проблема соотнесения формирующихся в социуме потребностей с образовательным содержанием 

и структурой учебной среды вуза, соответствия учебных программ инженерно-экономического образования 

требованиям времени. 
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Abstract. Today, automation inevitably accompanies social and economic development. This process is 

accompanied by the emergence of the necessary tools to facilitate its implementation. The diffusion of this phenomenon 

into all areas of practice, including management, is dynamic. Management is facing a growing need for digital tools. 

Consequently, education faces the problem of developing competencies in future leaders corresponding to changing 

conditions. New knowledge, skills and abilities should be formed not only among specialists in the field of information 

and communication technologies, but also among future managers. When solving this issue, it is necessary to coordinate 
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the interaction of students, teachers, university administrations, production and the market. It is important for students 

of engineering and economic specialties to master both information retrieval methods and system-algorithmic tools. 

Moreover, there is a need to master specific programming languages. In the study presented in the article, its results 

confirm the assumption that the managers of the new generation quite consciously represent the need to master 

competencies in the field of information technology. Also, the results of the analysis indicate that many respondents 

already have certain knowledge in this area and individual experience, verified by their own practice of applying 

specific information and communication techniques. A survey of experts and students made it possible to identify a 

number of «digital» competencies, that is, a set of knowledge, skills and abilities that future managers need when 

solving typical managerial tasks. The article raises the problem of correlating the needs emerging in society with the 

educational content and structure of the educational environment of the university, and the compliance of engineering 

and economic education curricula with the requirements of the time. 

Key words: engineering and economic education; digital competencies; information technology; management 

university; future managers; integration; industry; production 
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Introduction 

Digital technologies today mediate not only com-

munication, but also many types of social, cultural, 

educational, industrial, individual activities and hu-

man life. Thus, computing, information and commu-

nication, multimedia technologies become full-

fledged, using the term L. S. Vygotsky, «cultural-

historical tools» that expand human capabilities 

[Rozin, 2020] 

Simultaneously with this trend, we observe anoth-

er one: education in many cases comes to the fore-

front of digitalization and acts as a platform for intro-

ducing the latest technologies. Digital coverage of 

various forms, types and stages of educational activi-

ties is becoming comprehensive and irreversible. 

Learning content acquires more than just visual, audi-

tory, kinesthetic and digital resolution. It is structured 

differently [Gianelli, 2018]. In particular, more em-

phasis is placed not on the transmission of infor-

mation through the visual and auditory analyzers of 

students, but on the transmission of thinking tech-

niques in the «here and now» mode [Romanova, 

2020; Rudskoy, 2018]. 

Science and practice put forward a number of 

acute problems discussed by information engineers, 

educators, and psychologists. How are the cognitive 

abilities and capabilities of today's students changing? 

Do the latest information technologies create benefits 

for students, or do the abundance of visuals, hypertex-

tual presentation, redundancy of content, spontaneity 

in the choice of material reduce the abilities of sub-

jects of knowledge [Baskakova, Soboleva, 2019]? 

How does the emergence of fundamentally new ways 

of producing and reproducing knowledge, types of 

thinking and communication, hybrid and artificial 

intelligence, and automation of life processes affect 

the intellectual and emotional spheres of a person 

[Gianelli, 2018]? How is the motivational structure of 

students transformed under the influence of new 

technologies [Ardabatskaya, 2021; Karpushova, 

2019; Obuhova, 2023]? 

These questions, plus the authors’ observations 

and analysis of the social and educational activity of 

students at the State University of Management, as 

well as the desire to look at the problem from the per-

spective of «management university-industry-science-

market», directed research attention to confirming or 

refuting the following hypothesis: students of man-

agement specialties , that is, future managers, are 

quite definitely aware of the need to master the com-

petencies in the field of information technology for 

successful professional activity and self-realization in 

market conditions. 

Working with this hypothesis, in our opinion, in-

volves answers to the following research questions: 

1) What are the ideas of the expert community 

about the structure and composition of the competen-

cies of a modern manager in the context of the digital-

ization of the economy? 

2) What are the changes in modern requests of 

employers in relation to applicants for managerial 

vacancies? 

3) What is the awareness of future managers of the 

need to develop digital competencies for the sustaina-

ble development of the economy? 

Research methods 

In the study conducted by the authors, several 

methods were successively applied: an individual ex-

pert survey in the form of an unstructured interview, 

an analysis of expert assessments, a structured inter-

view, and a survey using a questionnaire developed 

by the authors. 

At the beginning of the work, an expert group was 

formed, which included: 1) a leading software devel-
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oper for an IT company; 2) head of the HR depart-

ment of the company; 3) head of the compensation 

and benefits department of the company; 4) head of 

the HR department of the company; 5) general direc-

tor of an industrial enterprise; 6) Deputy IT Director 

of a fuel and energy company; 7) an auditor of a con-

sulting company; 8) head of the procurement depart-

ment of an aircraft manufacturing company; 9) Pro-

fessor of the Institute of Information Systems of the 

State University of Management; 10) three associate 

professors of the management department of the State 

University of Management. The requirements for the 

members of the expert group were as follows: at least 

5-8 years of work in the field of IT, in the real sector 

of the economy, or in higher education. In fact, 12 

representatives of the «university-industry-science-

market» sphere took part in our study. 

Expert interviews were conducted in two stages. 

At the first stage, the interview was unstructured and 

contained an invitation to the respondents to think 

aloud in the following directions: 1) What additional 

competencies do they think future managers will need 

in the digital economy? 2) What types of information 

technologies are necessary for managers now and 

require development in the near future? 3) How have 

the demands of employers changed in relation to ap-

plicants for managerial vacancies? 

After processing the detailed answers of the ex-

perts in the given areas, the authors selected seven 

main types of information technologies that the ex-

perts consider promising and necessary for further 

consideration. Further, according to the selected types 

of information technologies, a structured interview 

program was compiled and, in accordance with it, the 

survey of experts continued. The structured interview 

included questions about specific information tools 

included in the seven selected types of IT. According 

to the authors, information technologies, being mas-

tered, will allow future managers to form the compe-

tencies necessary in the digital economy. 

The types of information technologies identified 

by experts in the course of unstructured interviews 

and applied at further stages of the study include: 

− programming languages; 

− database; 

− corporate IT systems; 

− data analysis tools; 

− marketing tools for promotion through social 

networks; 

− complex means of search, analysis, forecast; 

− machine learning tools. 

In the process of subsequent interviews, the ex-

perts named sets of specific tools associated with each 

selected type of information technology. 

The final stage of collecting information was a 

survey of students of management specialties of the 

State University of Management in order to identify 

their conscious need to study and apply specific in-

formation technologies. The questionnaire included 

seven types of information technology, specific tools 

within each type, and an additional line called «Oth-

er», allowing respondents to indicate those types and 

tools that were not included in the questionnaire. 

Research results 

The results of the expert survey and interviews. 

Representatives of the expert group during indi-

vidual interviews noted the following. 

Digital skills not only enable the production and 

sharing of content, they create opportunities for en-

terprise, communication, operation and sustainability 

challenges. The accumulation of a «critical mass» of 

employees with developed digital competencies cre-

ates a competitive advantage for their organizations. 

Through the use of technology platforms, the compa-

ny's cost structure becomes more efficient. The high 

quality of products and services, determined by high-

tech solutions, ensures the inflow of investments. 

In modern organizations, a number of situations 

require managers to predictively see the possibilities 

that digital technologies can provide: 

− introduction of electronic document manage-

ment; 

− partial or full automation of business processes; 

− implementation of corporate IT systems; 

− development of the KPI system in the organi-

zation; 

− all types of planning; 

− formation of quality systems; 

− development of the organization's business 

model; 

− preparation of changes that provide competi-

tive advantages. 

Another phenomenon was mentioned by six out of 

ten experts. A modern manager is forced to constantly 

and closely interact with such specialists as: a front-

end developer (creates websites and web applica-

tions), a web developer (a front-end developer with 

knowledge of the backend), a back-end developer 

(works on websites and applications, is responsible 

for internal part of the project hidden from the user’s 

eyes), data analyst (collects, analyzes, visualizes data 

and helps make decisions), data engineer (creates an 

infrastructure so that data is stored and processed sta-
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bly, and then gets into analytical systems without fail-

ures), machine training (trains models to predict user 

behavior and predict the reaction of complex systems 

to changes), neural network specialist (creates and 

trains neural networks to solve applied problems), 

interface designer (designs the appearance of sites, 

makes them convenient and beautiful), product man-

ager (responsible for the creation and development of 

digital products, knows what, why and how to do it in 

order to solve the problems of users and business). 

Such communication undoubtedly requires high-

quality engineering training of the manager and 

knowledge of information technologies. Publications 

also testify to this [Alieva, 2022; Baiborodova, 2021; 

Blinov, 2020; Merenkov, 2021]. 

As for employers' requests for digital competen-

cies that are additional to managerial competencies, 

experts agree that managerial competencies are evolv-

ing at a gigantic pace. It is impossible to imagine a 

«new type of manager» without advanced profession-

al knowledge, skills and abilities from the field of IT. 

The manager already now needs experience in inde-

pendent planning and implementation of IT solutions, 

software architecture design (at least for the compe-

tent setting of tasks for information specialists); com-

piling a catalog of information services necessary for 

the functioning of production processes [Danilaev, 

2021; Koloskova, 2022; Luksha, 2021]. The head 

must, together with IT deputies and other specialists, 

form the information technology strategy of the en-

terprise; design information protection to ensure the 

economic security of the organization, create a quality 

system. He must be aware of the possibilities and fea-

tures of promoting goods and services on the Internet. 

He simply must be confident in the operation of ERP 

systems, blockchain, business intelligence, the Inter-

net of things (IoT), Big Data. Our expert opinions are 

also supported by research [Bryanskaya, 2021; Vikha-

reva, 2022; Gromov, 2023]. 

Survey using the developed questionnaire. 

In the course of the study, 184 students of the State 

University of Management studying in the direction 

of «Management» were interviewed in 11 groups. 

The answers were differentiated in different columns 

of the questionnaire, which made it possible to single 

out both the tools and types of information technolo-

gies already used by students, and those only sup-

posed to be used in the future. 

In the process of processing, the results of the stu-

dents' choice of the types of information technologies 

necessary, from their point of view, for studying were 

obtained. 

During the survey, responses to the line «Other» 

were received in only six questionnaires. Moreover, 

four times of them were mentioned «Adobe» — the 

package as a whole or «Photoshop» separately. In two 

other cases, knowledge of foreign languages and legal 

disciplines that were not at all related to IT were 

named. Based on this, the following tables and dia-

grams show only the seven main types of information 

technology contained in the questionnaire. 

As a result of processing the survey results, the 

largest number of choices was received for the 1st 

type of IT – programming languages, in second place 

is the 4th type – various data analysis tools, in the 

third place is the 3rd type – corporate IT systems, in 

fourth place is the 2nd type – databases, on the fifth – 

marketing tools for promoting the product in social 

networks. 

In the context of student groups, the results are 

almost the same – only in one group, the 1st and 4th 

species changed places. 

Analysis of the obtained results allowed us to 

draw the following conclusions. Students' ideas about 

the types of information technologies necessary for 

studying have a common structure: the most popular 

at the moment are: programming languages, various 

data analysis tools, corporate IT systems, databases 

and marketing tools for promoting a product on the 

Internet. 

It should be noted that the types already used are a 

smaller part than those intended for future use. Stu-

dents are more likely to choose the option «I assume I 

will need these technologies in my activities.» That is, 

students are aware of not only a momentary need, but 

also a trend towards further digitalization and the 

need to master digital competencies. 

Thus, all the “digital” knowledge, skills and abili-

ties identified in the course of the study, which are 

necessary for managers of the future, in addition to 

typically managerial ones, can be formulated in a 

generalized form in the form of competencies: 

− extended computer literacy, including not only 

information search, data filtering, but also 

knowledge of programming languages; 

− application of digital tools for data analysis, 

including various operations with databases; 

− solving various tasks of automating manage-

ment processes using digital marketing tools and 

corporate systems; 

− integration of digital content; 

− communication and interaction using the full 

range of digital solutions; 

− data protection, confidentiality, cyber security; 

− creative use of various digital tools. 
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Discussion 

The hypothesis of the study, which consists in the 

fact that future managers are quite definitely aware of 

the need to master competencies in the field of infor-

mation technology, is confirmed by the results ob-

tained. 

Awareness of this need is extremely important for 

the sustainable development of the economy, since 

digital transformation is becoming a critical factor for 

the development of industry [Moiseeva, 2022; 

Solozhentsev, 2018]. And this is not just the populari-

zation of information and communication technolo-

gies in business through education. The digital com-

petence of managers and all employees of industrial 

companies provides a competitive advantage for the 

business. Knowledge, skills and abilities in the field 

of using digital devices, networks for accessing in-

formation, communication applications allow you to 

competently use digital content, manage it, and im-

plement it in your professional activities. 

In our opinion, consistent integration of new com-

petencies into modern educational practices is neces-

sary. Moreover, integration should affect all learning 

formats, both full-time and distance learning, and 

serve the learning process throughout life. In the con-

ditions of the need to master information technolo-

gies, which is realized by both experts and students – 

future managers, in the professional environment 

there is a discussion and understanding of this issue, 

and the search for specific opportunities for the for-

mation of the required competencies. 

Conclusion 

Thus, the study, deployed in the plane of «mana-

gerial university-industry-science-market», showed 

that at the present time, the awareness of the need for 

the formation of competencies in the field of infor-

mation technology by future managers is changing 

significantly and the need for them has already been 

formed. That is, in the conditions of the digital econ-

omy, there is a need to master new competencies of 

managerial activity. This situation should meet the 

educational content and structure of the learning envi-

ronment at the university. 

The simplified, entertaining behavior of Internet 

users is being replaced by thoughtful strategies aimed 

at enriching educational and professional tools [Sun-

dukova, 2017]. 

It is impossible not to notice another very im-

portant feature of modern education for us: the initia-

tor and main innovator is the youth. This is manifest-

ed not only in the natural desire of young people for 

novelty, but also in the organic introduction of 

crowdsourcing interaction into education, when the 

«production» of an idea, content, service, product 

involves informal assistance and interest in each other 

of all members of the group. Increasingly, prosumer-

ism is encountered in the university, that is, not only 

consumption, but also independent joint production of 

educational products. The creation of non-commercial 

collective products and services is based on partner-

ship and the principle of transferring information and 

knowledge not from one source, but “from all to all”. 

As a result, new opportunities for the integration of 

education, science and industry arise and, moreover, 

should be consciously created to solve emerging 

problems and, as a result, to ensure the sustainable 

development of the economy as a whole. 
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