
in the post-industrial age society 
has accumulated a scope of basic and 
applied knowledge, a huge information 
resource has been developed. today the 
main objective is to create new competi-
tive products and new markets by apply-
ing knowledge management prin-ciples. 
innovation in technology is being formed 
on an interdisciplinary basis as a result of 
the transfer of knowledge from one area 
to another. distribution and combination 
of basic and applied knowledge, and 
moreover their use in an “unexpected 
way” for all practical purposes becomes 
the main purpose for engineer in his in-
novative activities.

in this context, a new approach in 
engineering education has been devel-
oped. innovative engineering education 
is the process and the result of purposeful 
formation and development of specific 
knowledge, skills and methodological 
culture, as well as com-plex training of 
specialists in the field of engineering and 
technology for innovative engineer-ing 
activities through appropriate content, 
tools and technologies [1].

nowadays a lot of experts hope 
that russian high quality engineering 
education could be saved if two main 
problems were solved. first of all, we 
need to strengthen cooperation between 

technical universities and real economy, 
provide bilateral contacts of universities 
with industry, employers and market. 
development and introduction of federal 
state educational standards (as well as 
educational programs) for new genera-
tion tends is one of priorities.

it is undoubtedly true, but, in our 
opinion, it is necessary to start with 
the development of a modern engineer 
model l on the basis of competence and 
qualification approach (fig. 1), and key 
competencies definition of future spe-
cialists for different sectors of economy 
(fig. 2).

there is no coincidence that resolu-
tion of the 15th congress of the russian 
union of industrialists and Entrepreneurs 
(rsPP, Moscow, 18.04.2006) points out 
the need of further development of the 
positive results in the reform of vocation-
al education, development of partnership 
between government and business in this 
area. the russian union of industrialists 
and Entrepreneurs took the initiative to 
develop professional standards. though 
there are not any professional standards, 
universities need to train according to 
the new federal state educational stand-
ards. 

Education process in accordance 
with the competency-based learning 
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Key competencies of modern engineer

completed engineering program holding public and professional accreditation;

engineering knowledge: apply knowledge of mathematics, science, engineering fundamentals and an engineering 
specialization to conceptualization of engineering models;

engineering problem analysis: identify, formulate, research literature and analyse complex engineering problems to reach 
substantiated conclusions using first principles of mathematics, natural sciences and engineering sciences;

design/ development of solutions: design solutions for complex engineering problems and design systems, components 
or processes that meet specified needs with appropriate consideration for public health and safety, cultural, societal, and 
environmental considerations;

investigation: conduct investigations of complex problems using research-based knowledge and research methods including 
design of experiments, analysis and interpretation of data, and synthesis of information to provide valid conclusions;

modern tool usage: create, select and apply appropriate techniques, resources, and modern engineering and it tools, 
predict and model complex engineering activities, with an understanding of their limitations;

individual and team work: function effectively as an individual, and as a member or leader in diverse teams and in multi-
disciplinary settings;

communication: communicate effectively in complex engineering activities within the engineering community and society, 
be able to comprehend and write 
effective reports and design documentation, make effective presentations, and give and receive clear instructions;

engineer and society: demonstrate understanding of the societal, health, safety, legal , cultural issues and the consequent 
responsibilities relevant to engineering practice;

professional ethics: understand and commit to professional ethics, responsibilities and norms of engineering practice;

environment and sustainability: understand the impact of professional engineering solutions in societal and environmental 
contexts and demonstrate knowledge of and need for sustainable development;

project management and finance: demonstrate an awareness of project management and business practices, such as risk 
and change management and apply them to one’s own work, with an understanding of the limitations;

meet all legal and regulatory requirements in the course of his or her activities;

adherence to constantly evolving technological changes and creative research within the profession;

lifelong learning : recognize the need for, and be able to engage in independent and lifelong learning

Fig. 1. Mechanism to develop a modern engineer model

Fig. 2. Key competencies of a modern engineer
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model will elimi-nate such shortcoming 
in the training of engineers as “knows 
everything, but cannot do any-thing”. 
it will permit to implement a problem-
based approach with the use of it-tech-
nologies. this approach allows students 
to focus on the analysis and solution of 
real spe-cific problems.

Engineering education should be 
aligned to the needs of specific region 
and its socio-economic development. 
development of the regional economy 
refers to the search of sources and 
directions of effectiveness based on the 
growth of material well-being of citizens 
and quality of their lives. the methodol-
ogy of the social concept is based on 
improving the quality of life and ensuring 
the proportions of regional industries, 
which contribute to achieving the strate-
gic goals of sustainable development of 
the region. therefore, the modernization 
of the economy of the region, obviously, 
should be based on human resources and 
cannot be im-plemented without mod-
ernization of engineering education as an 
important condition for quality training 
of human resources.

Modernization of higher engineer-
ing education in russia, as well as many 
other national socio-economic objectives 
should initially be solved on the regional 
level. thus, the main goal of higher 
education institutions is to train quali-

fied engineering staff required by real 
economy of particular region. 

due to the fact that at the present 
time industry requirements for employ-
ees are con-stantly changing lifelong 
learning becomes the norm. and the 
ability to acquire new knowledge and 
skills is considered as the most important 
characteristic of the labor force.

combination of region’s need 
in engineering staff and the ability of 
human resources to train permanently 
allows to create a cluster of engineering 
education, embracing higher edu-cation 
institution, vocational education institu-
tion, technical high school at university, 
school, faculty of advanced training, 
sector of the economy (fig . 3).

development of regional engineer-
ing education cluster will permit to im-
plement the strategy of a “double loop” 
in preparation of competitive engineer-
ing staff. the modernization of engi-
neering education should be completed 
according to the principle “first think 
what would happen, and then do”. But it 
does not happen in reality. under these 
conditions, universities should have 
a certain extent of independence and 
mobility, whereas industrial enterprises 
should be given relevant operational 
rights for cooperation with universities 
as well as governmental support without 
bureaucratic delays.
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Fig. 3. Model of engineering education cluster
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