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The article focuses on the issue of aligning HEI study programmes with the present-
day circumstances. A problem of major discrepancy between the higher education 
standards and the requirements of professional community has been indicated. The 
article justifies as the problem solution the implementation of additional competences 
which should guide graduates to carry out work functions introduced by professional 
standards.
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A shift of priorities in the development of 
hi-tech and strategically important sectors 
of Russian economy requires updating of 
study programmes, majors and specialties in 
accordance with the approved professional 
standards. At the same time, representatives 
of the professional community remark 
the discrepancy between learning out-
comes after graduation and employers’ 
requirements. It is said that over 65% of 
employers prefer to provide extra training 
or retrain their workers on the basis of their 
own educational departments [1, p. 14],  
which indicates the gap between the 
contents of educational standards of higher 
education and the requirements towards 
learning outcomes demanded by the real 
economy that are stated in the professional 
standards. This problem is topical for training 
engineering workforce.

In order to assure study programmes 
competitiveness it should indicate such 
learning outcomes that clearly state 
knowledge, skills and attitudes demanded 
by the economic sector of graduate’s future 
employment.

One of the traditional approaches 
to narrow the gap between HEIs’ and 
employers’ view on a future graduate is 
to introduce industry-based departments. 

However, this approach only allows partly 
meeting the demand in specialists even 
within one enterprise.

As a different solution the Ministry 
of Education and Science of the Russian 
Federation proposes to introduce Professional 
Standards (PS). At the same time aligning the 
Federal State Educational Standards (FSES) 
and the Professional Standards leads to new 
difficulties, first of all, in the organizational 
process of developing study programmes 
and designing curricula. 

According to the paragraph 11, part 7 
of the Federal Law on Education in Russian 
Federation No. 273-FZ of 29 December 
2012 new state educational standards 
should be formed based on the existing 
professional standards; thus, the developers 
of study programmes face the need to take 
into account the requirements of the PS. 
However, at the moment, only guidance 
materials for the designers of educational 
standards have been developed [2]. With an 
aim to provide efficient teaching and guiding 
activities the current study programmes 
have to be updated in line with the trend of 
introducing PS into FSES.

Based on the practice of designing 
study programmes in National Research 
University of Electronic Technology the 

article discloses the opportunity to integrate 
professional standards into the educational 
process in cases, when the description of 
requirements towards learning outcomes 
stated in FSES does not fully correspond 
to the requirements set by the professional 
community. A practical example of this 
approach is presented further. It has 
been executed in a study programme on 
“Informational and communicational 
technologies and communication systems” 
of National Research University of 
Electronic Technology in line with a Plan 
for Development and Approval of Study 
Programmes for Higher Education [3]. 

Development of a study programme 
begins with designing graduate’s 
competence model, which appears as a 
comprehensive integral image of the final 
result of education and is based on the idea 
of a “competence” [4, p. 8]. Realization of a 
competence model is aimed at achievement 
of the expected learning outcomes, which 
have to correspond to the requirements set 
for a graduate by professional communities. 
Authors propose a structure of graduate’s 

competence model that illustrates interaction 
between professional and educational 
standards within the study process (fig. 1).

As can be seen from the scheme on 
fig. 1, study process is focused on learning 
outcomes, which form knowledge and 
skills needed for professional activity. 
The descriptions of Soft Skills, General 
Professional Competences, and Specific 
Professional Competences are strictly 
declared by FSES; however, in order to 
increase the efficiency of study process 
authors see the need to provide descriptions 
of certain sub-competences of the Specific 
Professional Competences, as well as 
to introduce Extra Competences using 
the descriptors of industry’s professional 
standards. 

Level of learning outcomes’ achievement 
(i.e. level of competences formation) should 
correspond to the approved descriptors of 
competences determined by the Professional 
Standards. A list of competences of study 
programmes future graduate, as well as 
the area, objects and types of graduate’s 
professional activity are determined, on 

FIg 1. Approximate structure of graduate’s competence model introduced  
to the study programme on “Informational and communicational technologies and 
communication systems” of National Research University of Electronic Technology
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the one side, by FSES requirements, and 
on the other side – by the requirements 
of professional community formulated as 
work functions and work actions of the 
corresponding Professional Standards. 

As a rule, concordance of FSES and PS 
terminology is respected as shown in the 
table 1.

The authors propose an algorithm 
for integration of professional standards 
to the educational process for specialty 
“Informational and communicational 
technologies and communication systems” 
of National Research University of Electronic 
Technology. It should be noted that the 
proposed approach can be mostly used when 
executing applied study programmes for 
training engineers. Though higher education 
supposes fundamental training and scientific 
character of the knowledge gained, strict 
abidance to the requirements of professional 
standards may lead to the loss of scalability 
and flexibility in the choice of professional 
area of a graduate [6, p. 31]. 

It is proposed to comply with the 
following order of actions: 

1. Types of professional activities for 
students’ acquisition are chosen from 
corresponding educational standards 
based on the analysis of labor market 
demand, scientific and research resources 
and material and technical facilities of a 
department. 

2. In line with the chosen type (types)  
of professional activity, professional tasks 

that graduates should be able to perform  
are determined.

3. Further, learning outcomes of a study 
programme are formulated in terms of soft 
skills, general professional competences 
and specific professional competences 
corresponding to the type (types) of 
professional activity of the SP’s focus.

4. If needed, the competences are split 
into sets of the so-called sub-competences, 
which present a competence in a form of more 
particular learning outcomes formulated 
through sub-competences’ descriptors that 
correspond to the professional standards’ 
descriptions.

5. If the descriptions of learning out-
comes corresponding to the chosen type 
of professional activity do not fully meet 
the requirements of professional standards, 
educational institution can supplement the 
list of learning outcomes by introducing 
extra competences.

It seems viable, first of all, to formulate 
more broadly the learning outcomes in the 
terms of extra competences through work 
functions determined by a corresponding 
professional standard, and further to specify 
them as a set of sub-competences based on 
the requirements towards work actions.

6. Links between the fostered compe-
tences and disciplines or modules are 
established.

7. In line with the curriculum, work prog-
rams of each discipline are developed, as 
well as means for competences’ evaluation.

Table 1. Concordance of the Russian Federation Federal State Educational Standards 
and Professional Standards terminology [5, p. 3232]

Terminology of PS Terminology of FSES

Generalized work function Type of activity

Work function Professional competence

Work action Practical expertise

Skill Skill

Knowledge Knowledge

8. The means for evaluation of specific 
professional and extra competences 
should undergo expert assessment with 
participation of representatives from the 
professional community.

9. In case of positive expert assessment 
of means for competences’ evaluation they 
can be introduced to the study process.

It should be noted that specific 
professional competences are described 
very broadly by FSES. At this, when fostering 
these competences it is possible to split 
a particular competence in line with a set 
of professional tasks that should be carried 
out by a future graduate. Thus, splitting 
competences to sub-competences allows 
specifying a particular competence and 
creates an opportunity to execute individual 
learning paths while fostering one or another 
element of students’ competences.

It seems viable to formulate sub-
competences and extra competences 
while focusing on the corresponding work 
functions from Professional Standards [7, 
8] in the field of professional activity that 
complies with the study major. 

The distinction in the approaches to 
development of PS and FSES lead to the fact 
that it is not always possible to comply sub-

competences and work functions directly. 
Tables 2 and 3 present the examples 
of complying work functions and sub-
competences/extra competences formed 
within disciplines of the “Informational 
and communicational technologies and 
communication systems” programme.

Feedback from representatives of the 
professional community on the first stage 
of the algorithm’s introduction is collected 
during students’ industrial internships by 
gathering and analyzing employers’ reviews 
on students’ performance during internships 
and the results of employers’ survey, which 
reflects level of employers’ satisfaction with 
students’ level of professional training. 

While the educational standards of 
the next generation are still in the process 
of development, higher educational 
institutions, in particular National Research 
Universities have the authority [9] to start 
an active process of integrating professional 
standards requirements to the educational 
process. This is essential, first of all, in order 
for today students of higher professional 
educational programmes to be demanded 
on the labor market not only in the near 
future, but also on a remote prospect.

Table 2. Example of complying work functions with sub-competences

FSES competence Sub-competence (Discipline) Work function (Code)

Ability to design project and 
technical documentation, to 
draw up final design-and-
engineering projects in line 
with norms and standards 
(specific professional 
competence No. 10)

Ability to create technical 
decisions on a communication 
object or system 
(telecommunication system) and 
its components (Architecture 
and software for network 
infocommunicational devices)

Pre-project build-up 
and development of 
a systemic project 
for communication 
object (system), 
telecommunication 
system (A/01.6)

Ability to design technical 
documentation using systems of 
automated design for drawing 
up documents in accordance 
with the requirements of 
Engineering and Computer 
Graphics

Design of a technical 
and work project 
for communication 
object (system), 
telecommunication 
system (A/02.6)
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Table 3. Example of complying work functions of PS with extra competences 

Work function Extra competence Discipline (elective)

Mathematical and computer 
simulation of radioelectronic 
devices and systems with  
an aim to optimize (enhance) 
their parameters

Ability to design 
mathematical models  
of infocommunicational 
devices and systems  
and their realization with 
regard to available elements

Software radio

Methods of simulation 
and optimization in 
infocommunicational 
systems

Readiness to use programme 
software and ability to 
apply it for creation of new 
telecommunication systems 
and nodes

Systems on a chip  
for telecommunication

MATLAB mathematical 
simulation
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