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DEar rEaDErS

this time we would like to present you 
an issue of our journal «Engineering Education» 
dedicated to cooperation opportunities between 
universities and industry for developing 
competences of future engineers within the 
training process. 

level of training of today’s graduates 
with higher education in engineering and 
technology depends on many factors, ranging 
from the quality of university entrants to 
interior of university classrooms. Without 
pretending to make completely full list of such 
factors, it should be noted that this list should 
obviously include level of ongoing research 
at the departments, current state of laboratory 
equipment for scientific and educational needs, 
quality of ongoing educational programs, quality 
of teaching materials, selected educational 
technologies and, of course, the level and 
quality of the teaching staff. all these (and other) 
factors influence the development of general, 
professional and personal competencies of 
graduates. in the foreword to the last issue of 
our journal «Engineering education» (№ 7) it was 
noted that the state of engineering education 
in russia, according to majority of experts of 
the association for Engineering Education of 
russia, cannot be considered as satisfactory. at 
the same time, assessing the level of training of 
engineers in russia, most of almost the same 
experts estimated this level as satisfactory. one 
reason for this apparent contradiction is the 
difference in views about the objectives, content 
and forms of engineering training of those who 
train engineers and those who use the results 
of their work (employers, society, state). the 
main goal of those who are engaged in training 
of students for engineering is still (in informal 
terms) to a greater degree just «filling of a vessel» 
and to a lesser degree - «kindling of a flame». 
in other words, they think students need to be 
given more knowledge by using as usual mostly 
passive teaching methods, and, of course, then 
test the level of acquired knowledge. We do 
this faithfully they say; therefore, the level of 
training of engineers can be estimated at least 
as satisfactory. Moreover, employers also used 
to acknowledge satisfactory level, despite the 
fact that the university graduates in the field 
of engineering had to be retrained for one or 
two years. sometimes, and it is a well-known 
fact, many university graduates could hear 
«forget everything you’ve been taught, we 
will teach you here how to work.» those who 
today require the results of engineers work look 
forward to getting trained professionals, coming 
to industry and into real life, and able to solve 

real technological, operational and managerial 
problems. they also expect from them new 
engineering solutions ensuring a strong 
competitiveness position in global markets. 
and such goals could be reached only by those 
who were trained by «kindling of a flame» and 
not just «filling of a vessel». training at such 
quality level is possible when a university does 
not focus only on developing competencies of 
future specialists (knowledge, skills and abilities, 
allowing them to apply well- known algorithms), 
but also provide conditions for development and 
at least a pilot test of competence. competence 
in this case means an ability of trained 
professionals to apply their competencies to 
solve real problems and above all for creativity 
and innovations. Probably creation of such 
or similar conditions at universities could be 
realized by interaction between university and 
industry. Moreover, the term «industry» is used 
here in a broad sense and refers to a place 
of employment of future specialist including 
an engineering company, a plant, research 
institution or a small enterprise. there are 
different possible forms of suchcooperation: 
inviting an experienced expert to give a lecture 
or an industry representative for discussion on 
one of the industrial problems with students, 
establishing industry-based departments and 
arranging practical training at world’s leading 
enterprises. one of the important aspects in this 
kind of partnership on is using modern industry 
facilities for training. it especially refers to 
cumbersome, expensive and unique equipment. 
today, different forms of interaction are used 
by industry and russian universities that train 
specialists in the field of engineering, which 
significantly expand the ways and possibilities of 
development necessary skills and competence.

While reading this issue of «Engineering 
Education» you can find out our authors’ 
opinions on modern requirements to the level 
of training of engineers, the forms of interaction 
between universities and industry, ways to 
develop competencies and competence of 
future engineers within the training process with 
industry assistance. the authors of proposed 
articles are not only academy representatives, 
but industry representatives as well, who 
have a successful experience in cooperation 
between universities and industry for developing 
necessary competencies of future professionals, 
therefore, sharing good practices could be 
interesting and be useful for the development of 
engineering education in russia. 

 sincerely, 
Editor-in-chief, 

Prof. Yury Pokholkov 
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V.M. Kutuzov

M.Y. Shestopalov

Experience of Strategic Partnership 
«university – Enterprise»  
for Development  
of Engineering Staff training

due to the development of market 
economy in russia the universities’ task 
in staff training became wider and more 
complicated. fulfilling the state order for 
staff training at the expense of the federal 
funds the universities have to take into 
account needs and particular qualities of 
regional and local labour markets, which 
make hard and controversial demands to 
the fresh specialists. universities need to 
train highly qualified staff both for large 
federal state unitary enterprises and for 
small and medium enterprises of differ-
ent types of ownership that consume 
more and more graduates. universities 
should also take care about graduates’ 
employment, their social protection 
and their fast adjustment to the employ-
er’s demands. Eventually it adds to the 

competitiveness of a university on the 
educational service market. 

the formation of partner relation-
ships the labour market is one of the 
most important tasks of universities amid 
the developing economy of knowledge. 
it involves creating a net of organizations 
that are interested in mutually benefi-
cial cooperation in the spheres of staff 
training, logistical support of educational 
process, production process improve-
ment, joint research and development 
and etc. to make these activities the 
most efficient it is necessary to find the 
way of cooperation «university – en-
terprise» based on mutual interests and 
benefits. 

it has been said for years that uni-
versities should train specialists that are 
in demand for real economy. However, 

St. Petersburg State Electrotechnical University «LETI»
V.M.	Kutuzov	,	M.Y.	Shestopalov,	D.	V.	Puzankov	,	S.O.	Shaposhnikov

the establishment and development of partner relationships between 
universities and enterprises is a very important task amid the developing 
economy of knowledge. it involves creating a net of organizations that 
are interested in mutually beneficial cooperation in the spheres of staff 
training, logistical support of educational process, production process 
improvement, joint research and development and etc. to make these 
activities the most efficient it is necessary to find the way of cooperation 
«university – enterprise» on the base of mutual interests and benefits. 
the article shows the experience of St. Petersburg State Electrotechnical 
university «lEti» in development and implementation of the program of 
strategic partnership «university – enterprise» aimed at development of 
engineering education.

Key	words:	Engineering Education, Strategic Partnership, Industrial Enterprises, Labor Market 
Analysis. 

D. V. Puzankov 

 S.o. Shaposhnikov
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generally the higher education system 
still offers academic but not applied edu-
cation. the universities trying for training 
applied specialists can’t satisfy the 
growing demand of large enterprises for 
high professional level of staff. it should 
be noted that no one can blame only 
universities as they have mostly outdated 
laboratory and production equipment 
which makes training in modern tech-
nologies impossible. nowadays technical 
base of universities, as a rule, signifi-
cantly falls behind that of enterprises. Be-
sides, though the russian higher educa-
tion is fundamental, it has a very weak 
link –the feedback of the consumers that 
is enterprises. 

strategic partnership of universities 
and enterprises is the demand of time. 
Mutual interest in higher level of gradu-
ates’ training, including the quality of 
special training, encourages stakeholders 
to establish long-term partnership. con-
sumers of graduates are ready to invest in 
the system of higher education in order 
to have highly qualified specialists ori-
ented towards technological features of 
a particular production or enterprise. in-
vesting into the development of special-
ized universities, the strategic partners 
have the right to participate in the social 
governing body of a university, to assess 
the quality of graduates and teachers 
competence, to analyze the content of 
academic programs and curricula and to 
assess the level and relevance of scien-
tific researches. due to such partner-
ship the education programs, which are 
developed and implemented by universi-
ties, can be really oriented towards the 
contemporary labour market. 

long-term partnership «university 
– enterprise» can involve different inter-
action models. there are some of them: 
target training, retraining for in-demand-
ed specialties, and the implementation of 
technical, research and production tasks 
with participation of leading univer-
sity specialists and students. it can also 
include joint development of standards 
and programs in vocational education 
and retraining that can meet the demand 
both of the contemporary economy 
and perspective directions of develop-

ment. nevertheless, every particular 
partnership agreement should be made 
on the basis of mutual interests creating 
a complex program of dipole interac-
tion «university – enterprise» that can be 
changed if environment changes. 

the polytechnic universities in 
big industrial cities that train graduates 
for several industrial branches should 
choose their partners basing on the main 
(prior for the university) scientific and 
educational directions. 

this statement becomes obvi-
ous, if we admit the fact that the main 
university output is trained specialists. 
their quality is determined by the level 
of scientific research conducted by the 
corresponding departments and faculties. 
the system of strategic partners gives 
the possibility to reconstruct the lost 
feedback of graduates’ consumers, which 
is necessary for further development of 
vocational education to the benefits of 
the national economy. 

the implementation of participa-
tory form of quality management in 
student training in main scientific and 
educational directions can mean estab-
lishing of expert- analytical councils. 
they should be formed as independent 
collegial bodies under the jurisdiction of 
a university and should mostly consist 
of representatives of industry, academic 
and applied science who are strategic 
partners of the university. such expert 
councils are reliable link of universi-
ties and education authorities with real 
economy. they can monitor particular 
labour and educational market segment. 
it provides quick and effective adjust-
ment to changing demand by correcting 
special professional training part of the 
curriculum, which makes possible to 
be ahead of time in training the staff for 
high-tech industries. 

the program «strategic partner-
ship», which has been implemented in 
st. Petersburg state Electrotechnical uni-
versity «lEti» since 2005, is unique in 
terms of its status and tasks to solve. its 
goal is to ensure high quality of profes-
sional training of specialists on basis of 
complex collaboration of the university 
and enterprises in interest – strategic 
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partners, by joining together intellec-
tual, material, financial and corporative 
resources of the partners. 

the basic objects of the program 
«strategic partnership» are:

forecast of labour market needs 
and employment of graduates.
Joint development of the educa-
tional programs content and their 
informational, methodological and 
logistical support. 
Joint implementation and resource 
support of educational programs, 
technological and pre-graduation 
practical training.
Qualification standards develop-
ment. 
Quality assessments of educational 
programs and graduates.
activities of the expert councils in 
scientific spheres of «lEti».
Encouragement of students’ partici-
pation in real project and research 
activities. the implementation of 
the educational technology «study 
through research projects» while 
training practice-oriented special-
ists.
conducting research and develop-
ment, new technology implementa-
tion and product release.
training and work experience of 
the university teaching staff on the 
basis of the partner enterprises, 
joint training of highly qualified 
staff.
development of strategic partner-
ship infrastructure, establishment 
of joint scientific and educational 
centers, laboratories, basic depart-
ments and centers of collective use. 
development and testing of effec-
tive ways of university-enterprise 
interaction.
conducting joint conferences and 
seminars for students, post-gradu-
ates and young scientists.
Participation in collective man-
agement bodies of the partner 
enterprises. formation of collec-
tive expert and advisory body to 
coordinate university-enterprise 
interaction.



























the collaboration is based on long-
term agreements and complex projects 
that cover educational, scientific and 
innovative spheres, and is implemented 
through the following:

conducting joint scientific re-
searches
Establishing joint educational and 
scientific structures
Holding joint scientific and techni-
cal conferences and seminars in 
prior scientific spheres.
organizing practice and diploma 
project of students in a partner-en-
terprise. 
target training of specialists by 
order of the partner-enterprise.
Joint formation of educational pro-
grams and curricula.
use of the enterprise staff in teach-
ing process.
Post-graduate study of the enter-
prise staff in university.
retraining and training of the enter-
prise staff on the basis of university. 

all the stages and forms of the 
collaboration are determined by certain 
contracts and agreements.

nowadays the university has more 
than 40 strategic partners that consume 
the graduates, educational services, 
and research and development prod-
ucts. among them there are scientific 
and project organizations, high-tech 
enterprises and defense industry. since 
2002 «lEti» has been the base for the 
research and practice conference «Plan-
ning and ensuring of staff training for the 
industrial and economic complex of the 
region», which is supported by the rus-
sian Ministry of Education and science, 
union of industrialists and Entrepreneurs 
and st. Petersburg administration. the 
university specialists have developed 
documents «regulatory and Methodical 
support of strategic Partnership» that 
are recommended to be implemented in 
the universities of the country. they are 
published in scientific and methodologi-
cal issue «innovative activity» by russian 
Ministry of Education and science.

the administrative body of the 
program is the center of strategic part-
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nership and innovations which has the 
executive functions.

«lEti» is an active member of as-
sociation of electronic, engineering and 
info and telecommunication enterprises 
(the president is the general director 
of oJs «avangard» shubarev V.a.). on 
its basis in 2008 «lEti» and the partner 
enterprises initiated the establishment of 
regional council on interaction of uni-
versities with enterprises of electronics, 
engineering, means of communication 
and info and telecommunication in st. 
Petersburg. it started with the agreement 
between the association with the st. 
Petersburg council of rectors approved 
by rosobrazovaniye and Minpromtorg of 
the russian federation. the main task of 
the regional council, which consists of 
the heads of 8 leading technical univer-
sities, 2 vocational education colleges 
and 14 enterprises of st. Petersburg, is to 
coordinate, plan and ensure the quality 
training of the staff for the industrial and 
economic complex of the region.

another important result of the 
system interaction of universities and 
enterprises is the establishment of the 
scientific and educational consortium of 
higher education and intermediate voca-
tional education institutions, high-tech 
enterprises and scientific and project 
organizations of st’ Petersburg «corpora-
tive institute of scientific research and 
continuing education in the sphere of 
electronics, engineering, communication 
means and info and telecommunica-
tions.»

local analysis of labour market de-
mands is very important for the effective 
employment of the graduates. therefore, 
the results of the research made at the 
university in 2010 seem to be interest-
ing. the aim of the research was to ana-
lyze the demand in the «lEti» graduates 
among the high-tech enterprises of st. 
Petersburg and their willingness to col-
laborate with the university. 

52 city enterprises took part in the 
research. 12% of the enterprises work in 
the sphere of shipbuilding, 2�% radio 
engineering, 21% electronics, 17% 
electrical engineering, �1% it, 40% en-
gineering, 12% power engineering, 4% 

medicine and microbiology, 17% other. 
it should be noted that the enterprises 
could position themselves in several 
spheres. the direct respondents were the 
heads of the enterprises. 

the sampling of the enterprises 
according to the number of the staff was 
the following: more than 27 % of the 
enterprises have 1000 employees, 21% 
- from 500 to 1000, �1% - up to 500 
people, 11% - less than 100 people, and 
10% - no data.

the survey results show that high-
tech enterprises of the city need the spe-
cialists trained by «lEti» and are ready to 
employ them for vacant positions of all 
the specialized directions. the qualita-
tive characteristics of the demand in the 
university graduates in different scientific 
spheres are presented in table 1.

another important issue was to 
define the satisfaction level of the em-
ployers by the quality of the graduates. 
as the survey results showed, 92% of the 
employers have «lEti» graduates of the 
last 5 years in their staff. three- quarter 
of all the enterprises are satisfied with the 
training level of the university graduates, 
including completely satisfied are 19%, 
rather satisfied are 56%, partly satisfied 
– 19%, rather unsatisfied or completely 
unsatisfied - 0% (6% of the respondent 
didn’t answer the question). 

it was natural for us to find out the 
weak points in the student training in 
the university. thus the enterprises were 
asked the following question: «What 
don’t you like about the training level of 
the «lEti» graduates?». the answers to 
the question are shown in table 2. 

Besides, 19% of the respondents 
showed the lack of the target training for 
their enterprises as the disadvantage of 
the university training. the conclusion 
is the enterprises showed as drawbacks 
the insufficient practical training (56%), 
and insufficient work experience (40%), 
which means the necessity to develop a 
practical component of the educational 
process in university. 

the research also showed the pos-
sibilities offered to the graduates by the 
enterprises. these offers are the follow-
ing: interesting occupational work (98%), 
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high salary (56%), wage supplement 
(social package) (75%), work with mod-
ern technologies and equipment (69%), 
training (8�%), career prospects (85%). 
it allows us to say that generally the 
enterprises are ready to make beneficial 
employment offers to the graduates, to 
supply them with interesting work, career 
prospects and training. However, only 
slightly more than half of the enterprises 
(56%) are ready to pay good salary. 

not less important problem of the 
research was the enterprises’ assessment 
of their interaction with «lEti» in the 
sphere of research and development. 
all the enterprises make research and 
development in the directions which are 
fundamental for the university. But only 
55% of them collaborate with the univer-
sity. ¾ of the total number of the enter-
prises collaborating with the university is 
satisfied with such interaction. More than 
a half (56%) of the enterprises considers 
the results of the researches and develop-
ments conducted by the university to be 
better than that of other organizations.

it was especially interesting to 
research the willingness of the city en-
terprises to collaborate with «lEti». the 
survey showed the following:

More than 80% of the enterprises 
are ready to take part in practice, 
training and graduation projects 
arranged on the enterprises. 
��% of the enterprises are ready to 
participate in special training, but 
not all of them are ready to pay for 
such training. 





4�% of the enterprises are ready to 
order graduates from the university 
in the frame of special state-fi-
nanced admission. 
�1% of the enterprises would like 
to have their staff been trained in 
the university but only half of them 
are ready to pay for this service. 
almost half of the enterprises (46%) 
are ready to employ the students 
for a part-time job and 12% are 
ready to pay scholarship to the 
students who are going to work for 
these enterprises in future. 
a half of the enterprises are willing 
to make joint scientific and re-
search work. 2�% of the enterprises 
consider the joint monitoring of 
new scientific research results and 
expanding the scope of their ap-
plication to be prospective forms of 
mutually beneficial collaboration of 
the enterprises and the university.

the program «strategic partnership» 
and the experience in interacting with 
employers formed the basis of innovative 
education program of «lEti» «special-
ist training for prior high-tech branches 
of innovative economy of the country», 
which was implemented in 2007-
2008 in the frame of national program 
«Education». More than 50 scientific and 
educational centers and laboratories, 
which were established and equipped 
in the frame of the program, allowed 
the university to increase its competi-
tiveness and appeal on the market of 









scientific and technical sphere demand in specialist, % Prefer «lEti» graduates, %

radio engineering �5 �7

telecommunication 27 27
Electronics and microelectronics 40 �8
it �5 ��
Power engineering and electrical engineering 48 25
automation and management system 2� 50
Engineering and information  
and measurement technology �� ��

table 1. Demand of the university graduates
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scientific and engineering products and 
educational service and to arrange the 
education process and development of 
scientific products in cooperation with 
the strategic partners. 

nowadays the main directions of 
lEti-enterprises integration have been 
formed. these are the implementation of 
basic and additional training programs, 
special training including highly quali-
fied staff, and coordinated staff policy. 
the university has positive experience in 
involving strategic partners into training 
the staff of the university departments 
they are interested in. it is highly quali-
fied teaching staff. strategic partnership 
not always starts with the interest in 
graduates. there are a lot of examples 
of long-term joint collaboration in new 
technology development and production 
modernization. the necessity in person-
nel support of the upgraded technology 
or modernized products arises for the 
enterprise only at the implementation 
stage. it leads to the need of joint edu-
cational centers that gradually become 
basic departments and long- term 
programs of special personnel training 
for a particular group of enterprises are 
formed. such model of personnel sup-
port of new technologies is at work in 
lEti for a number of enterprises. 

going back to the problem of 
system approach to the arrangement of 
university-enterprise interaction it is nec-
essary to note that the regional council 
on the interaction between universities 
and enterprises of electronic industry has 

the reasons for the enterprises to be unsatisfied %

theoretical training 21
Practical training 56
computer skills 6
foreign language acquisition 21
Business knowledge 6
Management skills 15
teamwork skills 21
communication skills 10
insufficient work experience 40

table 2. graduate training deficiencies

been working for 5 years. the council 
has executive management. a lot of 
experiments in special training including 
the legal aspect of graduate assignment 
were discussed at the council meetings. 
one of the problems was how to assign a 
future graduate to the chosen enterprise. 
the following way out was suggested: 
enterprises hired fifth (sometimes forth-
)-year students as part-time employees 
and sent them to the specially designed 
training programs in the university. 
these programs are additional to the 
standard education university program. 
this is the way the university work 
with «concern csri Electropribor», Jsc, 
research institute «Vector» Jsc, research 
and Production Enterprise «radar MMs», 
«avangard» Jsc and other. a student and 
an enterprise sign a contract that deter-
mines the working period of the student 
for the enterprise after his/her graduation 
and 1.5 -2 –year special training course 
as well as penal sanctions, which have 
never been applied yet. 

the development of specially 
designed training programs of staff 
becomes more important in connection 
with new two-level education system. 
the second level of training will be 
considerably determined and financed 
by particular enterprises and corpora-
tions. that is why the development and 
implementation of possible forms and 
methods of personnel training with the 
participation of consumers is the topical 
issue nowadays. 
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talking about strategic partnership 
one cannot forget about the university 
innovative infrastructure that includes in-
novative technological centers, business 
incubators, technoparks and centers for 
technology transferring and commercial-
izing. all these units form the so-called 
university education-scientific and inno-
vative complex (Esic). in lEti there is a 
three-sphere model of Esic. the core of 
the Esic consists of educational, scientif-
ic and innovative blocks of the univer-
sity. the close innovative belt involves 
small enterprises of the technopark and 
technologic innovative center, which are 
closely connected with the university, 
being established by it. there is also a far 
innovative belt – the enterprises, which 
are strategic partners of the university. 
they have contractual partnership rela-
tions with the university. 

some years ago lEti initiated the 
establishment of expert councils on main 
scientific and educational directions. 
these councils mostly consist of the 
employers’ representatives. Being inter-
ested in the university education quality 
as well as in the personnel quality, they 
willingly assess the quality of educational 
programs and students’ competence. to 
implement it a methodical basis was cre-
ated, a lot of bumps were raised in this 
sphere and now the university is ready 
to share its experience both positive and 
negative. on the basis of lEti there is an 
annual scientific and practical conference 

«Planning and implementation of person-
nel training for industrial complex of the 
region» established to discuss topical 
issues of the development of specially 
designed personnel training and employ-
ers’ participation in assessment of gradu-
ates’ quality etc. 

a dipole model of university-enter-
prise interaction is being implemented 
nowadays in different forms but it is a 
passed stage when a separate univer-
sity interacts with a separate enterprise. 
today’s aim is to establish a net interac-
tion. it is necessary to create a regional 
communicative media with universities, 
colleges and technical schools on one 
side and the enterprises which make 
scientific and production complex of 
the region. talking about industrial and 
economic cluster it is necessary to note 
that any competitive cluster consisting 
of high-tech enterprises and engineer-
ing companies can’t develop without 
quality personnel supply and scientific 
support. that is why education and 
science sustaining industry is the basis 
for innovative clusters. complex mul-
tilinked clusters such as shipbuilding, 
which is rapidly developing in the city, 
or electronics, which is catching up for 
the lost time, need net interaction. one 
university or one enterprise will never be 
successful in these spheres.

in 2007 the program «strategic 
partnership» implemented by lEti was 
awarded by st. Petersburg government.
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Corporate Chair in the System  
of higher Vocational Education 

today one of the strategic objec-
tives of the don state technical univer-
sity (dstu) is the transition from tradi-
tional to modern and advanced training 
models. the main internal causes of 
poor development of innovation in 
higher education are the «weak links that 
universities have with industry, economy 
and social sphere of the regions, and as 
a consequence, the lack of information 

on the needs of the market» [1]. on the 
other hand, attempts of business to train 
specialists on their own by establish-
ing their own training centers without 
universities assistance have not given 
desirable results. the area of « university 
– industry « partnership can be defined 
based on the specific features of partners:

one can conclude that: compa-
nies tend to more rapid success in the 
market and are willing to cooperate with 
universities to establish contacts with 

Don State Technical University
B.Ch.	Meskhi,	N.N.	Shumskaya

the article examines the questions of the integration of industrial 
enterprises and higher education institutions to provide bachelor-engineer 
training in accordance with the modern tendencies in domestic and 
foreign education systems and employer’s requirements. 

Key	words: corporate department, corporate department, professional competence.

university-industry  
fields of interaction:

Professionalization of young 
specialists with higher 
education;
teacher training in the 
practical context of industry, 
market economy and new 
technologies;
transfer of the fundamental 
and applied research results;
continuing education of 
managers and professionals.









industry specific 
characteristics:

generating added value 
and profit through 
managementd of human 
resources, equipment and 
materials:
controlling (a complex 
system of management 
of the organization, 
aimed at coordinating 
the interaction of 
systems management 
and monitoring of their 
effectiveness); 
short-term foresight.







university specific 
characteristics: 

production of knowledge;
onopoly in issuing 
professional qualification 
certificate;
training of researchers and 
university teachers; 
medium- and long-term 
foresight.
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prospective employees. in addition, 
they are interested in obtaining special-
ized knowledge in a particular field of 
products and processes. universities are 
focused on longer-term perspective, in-
terested in innovative methods of teach-
ing and research, but in general there is 
a lack entrepreneurial spirit development 
at universities, as it is not foreseen at 
their structural units. 

from these considerations the fol-
lowing should be emphasized:

cooperation between universi-
ties and industry is essential and 
mutually beneficial for both sides. 
regular dialogues should become a 
basic form of such cooperation;
dialogue participants often do not 
understand each other because 
of differences in their corporate 
culture; 
to keep competitive positions 
companies require quick decisions 
and solutions and universities are 
generally not ready for that. 

from our point of view, today one 
of the most acceptable ways to solve all 
above mentioned problems could be 
establishment of corporate departments 
and faculties [2]. actually this idea is not 
new, such term as basic (industry-based) 
departments already existed in the soviet 
education system. development of 
corporate departments allows students to 
form a specific set of professional com-
petencies, to accelerate the adaptation 
of graduates to the corporate culture, to 
bring them up to a certain professional 
level, and moreover it allows to sys-
temize educational processes. By joint 
efforts we «tighten the theoretical screw» 
of future professionals to the real needs 
of modern industry. at the same time, 
scientific and educational capacity of the 
university allows to provide retraining for 
the employees of enterprises, to teach 
them modern information technologies 
to solve problems together in order to 
increase production efficiency. 

the list of key driving forces in 
cooperation between universities and 
industry includes the following:

staffing, knowledge and technology 
transfer;









joint designing of educational 
programs and professional training 
courses for the labor market needs;
development of joint officially 
established platforms (technology 
parks, technology transfer cent-
ers, centers of lifelong learning) in 
order to encourage knowledge and 
technology transfer.

currently, in the absence of the 
regulatory framework for corporate chairs 
in the partnership «university-industry» 
with no intermediates represented by 
scientific departments we face with a 
number of problems that require leg-
islative solution. don state technical 
university as a historically (in 2010 we 
dstu celebrated its 80 anniversary in 
2010) leading technical university with a 
unique set of training courses in me-
chanical engineering, today continues its 
development based on the traditions en-
gineering training for industry, achieve-
ments in advanced knowledge, technolo-
gies and it in the field of engineering.

 as a part of the university pro-
gram «strategic resource for mechanical 
engineering cluster» a special way of 
interaction between university and its 
partner-companies was introduced. it is 
so-called «dstu recipe» aimed at solving 
all the above mentioned problems. its 
main goal is the development of engi-
neers training system in rostov region 
with joint efforts of higher education, 
science and professional labor market. 
the implementation mechanism is to 
sign long-term strategic partnership 
agreement in the field of education and 
research including, among other things, 
the establishment of joint scientific 
and educational structures and innova-
tive profiles. for the moment there is a 
corporate «oil and gas industry faculty» 
at dstu with four departments in it 
and five more corporate departments in 
other faculties. this are the departments 
of «industrial Metrology», «transporta-
tion Engineering», «aircraft building», 
«technology and equipment of process-
ing agricultural products», «automobile 
industry». the reason for establishing the 
last corporate departure based at media 
group «Yuzhnyi region» (sothern region) 
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at the faculty of computer science was 
an urgent need and demand from the 
regional media industry in professions 
– cross-disciplinary experts in journalism 
and engineering and technology. thus, 
the positive experience of departments 
related to the mechanical engineering 
cluster has expanded mutually benefi-
cial cooperation of the university and 
other regional business partners. the 
main goals and objectives of corporate 
departments activities at dstu are: im-
provement of the educational process by 
strengthening relationships with leading 
companies, business community, social 
structures and attracting highly qualified 
teachers-practitioners, organization and 
implementation of innovative educa-
tional technologies (work-based learning) 
at partner companies, development of 
research activities, foundation of small 
innovative educational and research 
enterprises, systematic work in the field 
of vocational guidance for students. 
Heads of corporate departments are the 
leaders of such companies as oao ros-
tvertol (oJsK) , research and production 
company novocherkassk Electrovozos-
toitelnyi zavod (novocherkassk Electric 
locomotive Plant) «(llc rPc «nEVZ»), 
taganrog automobile plant,  
federal state unitary Enterprise rostov 
center of standardization, Metrology 

Model of interaction between cluster companies with DStu

Joint units in 
research, education 

and innovation

Higher Vocational Education 
system

Primary and secondary 
Vocational Education system

CorPoratE iDEntitY of graDuatES

EntErPriSE  
MaChinE CluStEr

fig. 1. Model of interaction between partner companies of the mechanical 
engineering cluster of rostov region with DStu.

and certification and others. Educational 
programs in research areas presented at 
departments are developed and imple-
mented with the participation of leading 
experts of enterprises, who also become 
co-supervisors of students’ graduation 
thesis and their field trips. defense of a 
graduation project takes place at enter-
prises with their managers and employ-
ees and faculty of corporate departments 
of the university. Projects are carried out 
on the real data of the partner-compa-
nies of corporate departments, aimed 
at solving real problems and can be 
recommended for implementation to the 
business management. all graduates who 
have expressed their wish to continue 
working at the partner-companies are 
employed. one of the most popular and 
prospective ways to develop the estab-
lished regional cluster could be founda-
tion of training and retraining centers for 
the employees of enterprises working 
in the field of engineering and technol-
ogy, as well as for university teachers 
and training centers of enterprises and 
their certification. the basis for the 
establishment of such regional center has 
become the south centre of professional 
qualifications and engineering innova-
tion dstu with the status of non-profit 
partnership. to meet the requirements of 
our partner company llc rPc nEVZ the 
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faculty of dstu developed and imple-
mented training programs for engineers 
and technicians of the company in such 
fields as press - forging production, 
foundry engineering, technology and 
equipment for welding engineering. in 
2011, 57 employees were successfully 
retrained on these programs. at the same 
time, university students were trained 
in a real factory conditions at corporate 
training centre of llc rPc nEVZ on the 
program of initial vocational education 
and got involved in the courses for those 
trades, which were in highly demand in 
transport engineering. in the transition to 
the tiered education system the existence 
of such centers will create not only a re-
gional system of continuing professional 
education, but also personnel certifica-
tion. this model of vertical and horizon-
tal integration of providers of profes-
sional educational services at different 
levels and their customers is a universal 
adaptive model to meet the changes tak-
ing place in the region’s economic policy 

and the labor market through a range of 
basic educational programs, retraining 
programs and skills development, pro-
viding continuity and personal focus of 
education, as well as the mutual interest 
of all participants and consistency of an 
overall process of continuing professional 
education.

in addition, in order to promote 
products and services of our business 
partners, as well as providing them with 
real help in the modernization of their 
production, introduction of new tech-
niques and technologies university-based 
information portal Made-in-rostov.
ru was created. students take an active 
part in developing database of the portal 
and communicate directly with partner 
companies through corporate depart-
ments. good practice of our university 
in development and implementation 
of corporate training confirms that this 
kind of partnership is beneficial for both 
universities and industry.
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Multilevel innovative Scientific and 
Educational Complex: integration  
of Science, Education and Business 

the strategic objective of rus-
sia within the concept of long-term 
socio-Economic development of the 
russian federation for the period up to 
the year 2020 is defined as follows: «to 
achieve economic and social sustainable 
development ensuring the status of rus-
sia as a leading country in the world in 
XXi century, which is competitive on the 
global economic level, defends national 
interests and safeguards the exercise of 
constitutional rights» [1]. More precisely, 
the given strategy employs professional 
education as a key point where, how-
ever, it is necessary to solve a number of 
problems: 

to provide innovations in under-
graduate higher education; 
to modernize educational institu-
tions as a tool for social develop-
ment; 
to develop up-to-date continu-
ing education system including 
professional learning and advanced 
training;







to assess quality and demand for 
the education in compliance with 
customer’s requirements.

the solution of the above-men-
tioned problems will provide a key re-
source for innovative economy – human 
capital characterized by a unique com-
bination of creative thinking skills and 
highly professional and social competen-
cies. to achieve this goal, it is necessary 
to reform professional education through 
the integration of science, education and 
business. 

such integration must be benefi-
cial to all concerned. it ensures that, for 
example, workers, technicians and engi-
neers are trained in the same methodol-
ogy and learning environment; enables 
an employer to develop quality stand-
ards for professional education; con-
tributes to the development of research 
resources and knowledge base which 
can be applied in scientific work and 
experiments to increase the competitive 
ability of enterprises. 



Penza State Technological Academy
V.B.	Moiseev,	N.V.	Kozlova

the authors examine the performance of multilevel innovative scientific 
and educational center as a good example of professional education 
modernization that is based on effective interaction between educational 
establishments, scientific and business organizations. 

Key	words: multi-level educational complex, integration of education, improvement of 
vocational education system.
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Besides, the cooperation with edu-
cational complex will enable enterprises 
to increase their operational, economic, 
social and research efficiency. spe-
cifically, operational efficiency can be 
achieved through a target training of 
specialists for definite working posi-
tions ranging from a factory worker 
to a top manager in different profes-
sional spheres. social outcomes can be 
achieved through the increase of special-
ist training programs to meet the high-
demand of economy for essential educa-
tion services. the economic impact will 
result from the reduction of Hr costs 
of regional enterprises. cooperation in 
scientific research will allow implement-
ing various industrial projects, including 
development and promotion of new 
technologies, competitive science-
based manufacturing, implementation of 
information systems in goods design and 
business management. 

it must be noted that the necessity 
of integration is caused by a number of 
external factors [2]. first of all, keeping 
track of in-demand specialists at dif-
ferent levels is impossible without the 
assistance of potential employers. sec-
ondly, technology research facilities of 
educational establishments must be en-
hanced to meet the level of present-day 
enterprises’ equipment and machinery. 
thirdly, the training of modern specialist 
requires a continuous adjustment and 
improvement of educational programs, 
as well as broadening the spectrum of 
educational activities. 

Having considered all the above-
mentioned factors, a multilevel educa-
tional institution combining international 
experience and the best national tradi-
tions in training engineers was estab-
lished in Penza region. 

Penza state technological acad-
emy (Psta) was established as the result 
of merging technological institute, 
chemical Engineering college, indus-
trial technology college and Vocational 
school. it provides training of highly 
qualified, competitive and career-fo-
cused specialists who are capable of 
performing their work effectively and ad-

justing to rapidly changing professional 
and social environment. 

despite the change of status, Psta, 
however, has preserved partnership rela-
tionship with the enterprises which have 
a long history of cooperation with all 
institutions of educational complex. due 
to perfect work coordination between 
different educational establishments and 
personnel departments of these partner 
enterprises, it is possible to provide 
target training of specialists. a complex 
offers a broad range of educational pro-
grams designed in accordance with the 
local development strategy and demand 
for specialists in various spheres. 

above all, Psta has launched 
a multi-level education enabling it to 
provide continuous professional training 
of in-demand specialists in such spheres 
as mechanical and instrument-making 
engineering, information technologies, 
food industry, and chemical engineering 
(table 1). 

the educational programs of 
research and Production association, 
Vocational Education institutions and 
Higher Professional Establishments do 
not duplicate, but complement each 
other. thus, the continuity of education 
is achieved, which in its turn contrib-
utes, on the one hand, to the reduction 
of specialist training period and, on 
the other hand, to the enhancement 
of young specialist qualification. the 
peculiarity of education the academy 
provides is that Psta has preserved the 
best national traditions in engineering 
training: combination of professional 
education and work practice allows 
Psta to train specialists who have 
profound theoretical knowledge and 
extensive work experience. starting with 
the fourth year of education (full-time 
tuition) and the second year of educa-
tion (part-time tuition), students work in 
the enterprises in accordance with their 
specialty. it allows them to solidify their 
theoretical knowledge and gain required 
work experience [�].

such educational pattern forms 
the basis for the innovative project 
named «specialist-Enterprise» which 
makes possible to provide both succes-
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table 1. PSta Education levels for Mechanical and instrument-Making Engineering, information 
technologies, food industry, and Chemical Engineering 

levels Higher Professional 
Education

intermediate 
Vocational Education

Elementary Vocational 
Education

150000
Metallurgy, Mechanical 
and instrument-Making 
Engineering 

151900
design-Engineering 
support of Mechanical 
Manufactures

151000
Production Machines 
and Equipment

151901
Machine-Building 
technology

151902.0�
Machine operator
(metalworking 
production)

151022.01
commercial 
refrigerating Machinery 
Electrician

2�0000
information science 
and computing 
Engineering 

2�0100
information science and 
computing Engineering 

2�0400
information systems and 
technologies

2�0700
applied information 
science

2�0111
computer network

2�011�
computer systems 
and complexes

2�010�.01
computer operator

240000
chemical Engineering 
and Biotechnology 

240700
Biotechnology 

2401�4 oil and gas 
Processing

240705 Biochemical 
Manufacture 

240100.02
Ecologist-technician

240101.02
Pump and compressor 
operator

240705.01
Equipment operator  
in Biotechnology

260000
food and consumer 
Product technology 

260800
Product technology and 
catering arrangement 

260100
Vegetable-Based foods

26010� Baking and 
alimentary Product 
technology 

260107
Zymurgy and wine 
industry

260201
dairy Engineering

260202
Meat Product 
technology

26010�.01
Baker

26010�.02
Bulk storage unit 
operator

26010�.0�
automatic line operator 
(macaroni production) 

26010�.04
Baker-master

260107.01
Brewer

260201.01
dairy product operator
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sive and parallel professional training 
of specialists due to the integration of 
institutions of elementary and intermedi-
ate vocational education, as well as the 
establishments of higher professional 
education and post-graduate study. it 
also allows educational establishments 
to offer Bachelor’s and Master’s degree 
Programs, as well as programs of further 
professional education.

Besides, as learning activities ap-
plied in educational process are based 
on the definite technological issues, a 
student of Psta has a possibility to get 
familiar with manufacturing process 
during the study period. an employer in 
its turn can hire the applicants with the 
higher qualification and better profes-
sional skills. such cooperation contrib-
utes significantly to the quality enhance-
ment of specialist training due to the 
thorough consideration of enterprise 
technological process, i.e. applied tech-
nologies, various research and manufac-
turing problems.

another important point is that it is 
essential to organize career orientation 
activities for secondary school students. 
the «scHool-uniVErsitY-EntEr-
PrisE» project of Psta involves the or-
ganization of profession-oriented classes 
in state secondary schools in accordance 
with the in-demand professions and 
it aims at arousing pupils’ interest in 
engineering and technological sciences. 
the project is also realized with the 
assistance of partner enterprises which 
provide schools with all the facilities 
necessary in preliminary career oriented 
training and elementary vocational edu-
cation. at the present time, Psta is suc-
cessfully involved in joint programs with 
Penza Education authority and such 
leading enterprises as oJsc «Biosintez», 
Jsc «tyazhpromarmtura», oJsc «Elektro-
pribor», «dizelmash» and etc. 

to provide programs of further pro-
fessional education, advanced training 
and Professional development faculty, 
center for Pre-university Education and 
center for Extended learning «tekhnika» 
have been established in Psta. 

thus, Psta is a unique multilevel 
educational platform offering affordable, 

flexible, continuing, and quality aca-
demic opportunities (fig. 1).

it has been proven that this three-
way partnership is an effective strategy 
for training scientific, technological 
and managerial community [5]. special 
educational agreement between higher 
educational establishment and enterprise 
allows students to get easily started 
without any adaptation period. in this 
case, their professional skills and knowl-
edge are evaluated by chief engineers 
and supervisors of the company con-
cerned. it is no coincidence that Psta 
is a winner of all-russian competition 
«Quality assurance systems for special-
ist training», while its students annually 
become prize winners of the competi-
tion «national asset of russia».

such results have been achieved 
because of Psta educational system 
itself which combines learning proc-
ess, internship with working activity. 
as Psta professors who are at the same 
time managers of research contracts are 
familiar with the technological peculi-
arities of partner-enterprises, it makes 
possible to train specialists for the real 
economy. thus, it can be stated that in 
a case of educational complex, scientific 
work is no less important than the learn-
ing process itself. the main objectives 
of the academy are to ensure qualitative 
improvements and advancement in re-
search and learning activities, to develop 
scientific database, to provide the acad-
emy units with all the facilities required 
for scientific work, and to establish the 
platform for innovation and research. 

therefore, new forms of scientific 
management were developed. in ac-
cordance with federal law №217-fZ of 
the russian federation dated august 2, 
2009, five new business companies and 
fourteen scientific-educational centers 
have been established for implementa-
tion of intellectual activity results. 

the enterprise technological 
problems database which could stir 
knowledge-intensive manufacturing in 
Penza region has been developed within 
the framework of 10-year cooperation 
between the academy and Manufac-
turer Business association. Based on the 
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data of the assistance and innovation 
advancement center, Psta coordinates 
innovative activity in the spheres of in-
formation technologies, computer-aided 
design, image identification, and etc. 

it is vital to note that Psta activ-
ity is aimed at meeting the needs of 
such parties concerned as the Ministry 
of Education and science of the russian 
federation and citizens of Penza includ-
ing local authorities, rector’s council, 
employment service, mass media, as 
well as school-leavers and their parents, 
directors of enterprises and authorities of 
secondary educational and intermediate 
vocational educational establishments. 
Quality Management system of the 
academy has been developed with due 
regard for the results of science, educa-
tion and labor market research [4]. the 
study of consumer’s needs and satisfac-
tion, as well as monitoring graduate em-
ployment rate, is performed by Psta Job 
Placement and target learning center in 
accordance with the following academy 
standards: «interaction with Employers. 
analysis and Monitoring of Employer’s 

needs», «Employer satisfaction analysis» 
and etc. the academy places a lot of 
emphasis on helping its graduates to find 
job within the framework of cooperation 
with enterprises and companies. accord-
ing to the data concerning top ranked 
university centers, which were pro-
vided by the coordination and analysis 
center of Employment assistance for the 
graduates of Professional Educational 
Establishments (Moscow, 2010), Psta 
is ranked 8th among higher professional 
establishments of russia. 

the experience of Penza state 
technological academy has proven that 
the integration of enterprise, business 
and modern education establishments 
can contribute significantly to the assur-
ance of quality education of specialists 
and assist graduates in job finding and 
starting their professional career. therein 
lies the reason for the intensive develop-
ment of the academy which goal is to 
train highly-competitive specialists who 
will be in demand in leading service and 
science-based companies. 

fig.1. Multilevel Scientific and Educational Complex
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thus, the multilevel system of 
professional education which has been 
developed in Penza state technological 
academy on the basis of science, educa-
tion and business integration contributes 
to the successful solution of urgent prob-
lems of all the participants of continuing 
educational process.



Proven Collaboration between JSC 
tomskniPineft and tomsk Polytechnic 
university in training today’s  
Petroleum Engineers 

Personnel issues in Modern  
PetroleumEenterprise. 

 during the past few decades, Jsc 
«tomskniPineft» institution like other 
similar russian petroleum institutions 
is subjected to a shortage of highly-
qualified engineering personnel. today’s 
engineering world embraces such grow-
ing requirements as teamwork abilities, 
multidisciplinary knowledge in different 
science branches such as field explora-
tion and development, skills in analyti-
cal and project drafting and simulation 
methods (modeling), flexibility and 
mobility, management of sophisticated 
software programs. according to some 
experts in its entirety technology and 
information significantly speeds up the 
process of «knowledge ageing.» science 
and technology progress at such a rate 
that existing engineering resources date 

rapidly up to 20% annually [1]. sophis-
ticated production technology, new 
requirements in reservoir engineering 
promotes the problem of training and 
re-training personnel. today’s profes-
sionals should be self-oriented in their 
constant training and re-training.

Major Engineering Competence  
Development trends within JSC  
tomskniPineft.

 to maintain recruitment needs, 
including the development of the 
institute in furthering the enhancement 
of oil production in perspective rus-
sian regions, one should invest not in 
short-term training courses, but in the 
implementation of the target education 
background for one’s personnel in close 
collaboration with different universities 
and institutes.

Executive Director JSC «TomskNIPIneft»
I.N.	Koshovkin,	
Deputy Director for HR Department JSC «TomskNIPIneft»
A.S.	Latyshev

the issue of the day is «What new means and programs could be 
considered in training today’s petroleum engineers?» analyzing the 
experience and enormous efforts of one r&D institute and design office, 
new concepts and approaches are being discussed in the design and 
development of effective programs for personnel training.

Key	words: design, project conception, competencies, institute, personnel training, high 
educational establishment, engineering education.

i.n. Koshovkin

a.S. latyshev
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Jsc tomskniPineft is the east-
ernmost institution in western siberia 
implementing the following integrated 
cycle: research project→ institution 
→ petroleum enterprise. Present work 
targets only embrace such aspects as re-
serve calculations, reservoir engineering 
design documentation, reconnaissance 
and project engineering in infrastructure 
sites, including environmental protec-
tion and efficient nature management. 

in the 90s of the last century Jsc 
tomskniPineft directed all its facilities 
and resources into the eastern regions 
of russia – Kamchatsk oblast. Profit-
able natural gas supply facilities were 
designed here, including the pilot 
production of two gas-condensate fields 
(Kshuksk and Kvakchinsk) and more 
than 400 km-pipeline throughout Kam-
chatsk oblast. 

operating in these eastern re-
gions involved challenging problems 
furthering new experience and associ-
ated competencies. for example, the 
construction of Kamchatk gas pipeline 
in seismic hazard zone (up to 10 on 
richter scale) required the application 
of special engineering structures for 
buildings and facilities. this project 
included new engineering construction 
design and specific technical require-
ments in accordance to state legislative 
documents. since 2007 the institution 
has been implementing significant engi-
neering construction design of produc-
tion facilities for urybcheno-tokhomsk, 
Vankorsk and Verkhnechonsk fields. 

operating in eastern regions, 
the institute developed contemporary 
engineering competencies, especially 
conceptual engineering and technology 
in facilities design construction (fdc). 
during the past few years, the institu-
tion has completed 19 feasibility stud-
ies, the most significant of which are: 
«integrated concept-program in gas utili-
zation and gas transport-system devel-
opment within Krasnoyarsk territory and 
irkutsk oblast» and «strategies in further 
development of helium industry within 
helium-rich fields of Eastern siberia».

Engineering design of produc-
tion facilities in urybcheno-tokhomsk 

field and pipeline construction from 
the above-mentioned field to taishet 
highlighted the relevant development of 
engineering competencies of production 
facilities design in complicated condi-
tions. for example, such factors as fdc 
in permafrost zones, significant eleva-
tion differences along the northern pipe-
line section, limited underwater pipeline 
lying through angara and Birusa rivers. 

rapid performance activities 
resulted in the implementation of 
principles and engineering compe-
tencies in project management. to 
implement the project management 
principles an organization framework 
was developed within the institution, 
named as project engineering office. 
these offices embraced various func-
tions in project management, i.e. the 
management and control of such project 
aspects as the project itself, basic 
technical requirements, optimal project 
life, quality performance, project cost, 
human and material resources and risk 
management. the after-effect of such 
reorganization was the further retrain-
ing and advanced training of in-house 
specialists. during the past few years, 
the above-mentioned development of 
engineering competencies affected only 
some competency aspects of this institu-
tion. these issues could not have been 
solved without personnel planning man-
agement and the close collaboration 
with nr tomsk Polytechnic university.

Collaboration Model outline between 
Enterprises and universities. 

there are different collaboration 
models between petroleum enterprises 
and universities, such as internships, 
recruitment activities, financial support, 
i.e. equipment procurement, grants, 
scholarships, etc. However, the dimen-
sion and influence of such collaboration 
on the academic activities of this or that 
university is insignificant, especially the 
possible up-dating of present curricu-
lum programs in training and retraining 
of future specialists. Jsc tomkniPineft 
is developing not only the traditional 
training methods, but also implementing 
different integrated curriculum projects.
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a striking partnership project 
example is the Petroleum learning 
centre (Plc), Heriot-Watt university 
and tomsk Polytechnic university, 
existing for more than 10 years within 
the common Education space. this 
center implemented the modern educa-
tion approach- integrated academic 
activities in the professional training of 
petroleum enterprise personnel through 
international education projects. such 
a project reflected the growing demand 
in professionals for russian petroleum 
enterprises, furthering their interest in 
relevant education level and readiness 
to financial support. Jsc tomkniPineft 
actively participated in the early estab-
lishment stages of this centre: transfer 
of personnel to tomsk Polytechnic 
university and design of study manu-
als for the �rd and 4th program- terms. 
the academic project course includes 4 
terms, the first 2 of which involve basic 
training courses in geology, petrophys-
ics, exploration, development and 
production, drilling, field infrastruc-
ture development and economics [2]. 
learning activities in above-mentioned 
disciplines are performed in computer 
classes through sophisticated software 
programs. in the third term (april-June) 
students perform individual research 
projects related to case studies in field 
exploration and development. dur-
ing the 4th term (July- september) the 
students work are in multi-disciplinary 
teams to perform case-study projects 
in actual oil field development. such 
case-study projects promote the ability 
to design geological and hydrodynamic 
models of an oil field, estimate various 
field development models, evaluate the 
development impact on environment 
and apply modern economic analysis 
in selecting the optimal development 
model for this or that oil field. these 
study manuals for experimental academ-
ic sessions were designed by a group 
of active department personnel of Jsc 
tomskniPineft, who are still cooperat-
ing with this center today.

human resource issues.

Jsc tomskniPineft has up-dated 
its strategies in selecting and training 
new professionals in view of the policy 
of many governmental and organiza-
tional frames. this policy includes the 
promoting and furthering of bilateral 
relations with different tomsk universi-
ties, especially nr tPu, the graduates 
of which comprise more than 50% of 
the institution’s engineering personnel 
(table 1).

as mentioned above high non-
standard requirements are being 
imposed on the specialist of Jsc tom-
skniPineft. the following fact highlights 
this aspect- «green» junior engineer 
personnel by no means always stand the 
«ideal employee» which the employer 
would like to see and have. according 
to the latest management question-
naire (2011), more than 50 questioned 
manager-supervisors characterized yes-
terday’s graduate and today’s junior en-
gineer as having average knowledge and 
skills (fig.1). according to the 5- grade 
scale an average university graduate 
cannot even achieve «four» in the key 
requirements of the employers, if not to 
mention other specific requirements. 

the following fact should also be 
mentioned- the institution in-cooper-
ated a rather rigid individual selection of 
young skilled personnel among gradu-
ates of university-partners.

nevertheless, the professional 
qualification of graduates in many cases 
depends on this or that specialty, de-
partment, and university and student par-
ticipation in different research projects. 
Within the framework of the above-
mentioned questionnaire, the graduates 
of Plc showed significant performance 
skills. However, this highlights the fact 
that there exists a stable tendency in to-
day’s universities - graduates study only 
within the frame of standard curriculum, 
without considering the realities of mod-
ern production. such curriculum includes 
only one specialty with a set of inte-
grated disciplines, excluding a distinct 
correlation to in-situ conditions. Existing 
curriculum programs are theoretically 
over-elaborated and oriented on «stale» 
academic standards.
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the above –mentioned factors have 
serious consequences:

a graduate-specialist needs to adapt 
himself\herself to the current job 
requirements and this takes time;
lack of time and efforts results in 
an unsystematic assimilation of up-
dated knowledge, i.e. «on-the-go» 
knowledge («a little bit here and a 
little bit there»);
newcomer-specialist has neither 
time nor possibilities to enhance 
his\her knowledge and skills in pro-
duction-technology and standard-
ized and even inflexible thinking is 
oriented only on specific task-solu-
tions (sector, group or department). 







such consequences involve nega-
tive tendencies and risks within different 
production sectors as the isolation of 
various departments furthering the devel-
opment of optimal solutions only within 
this department. such «optimal» solutions 
could not only negate the stated task in 
general but also the production target of 
the enterprise itself.

Decision System Development in hu-
man resources between nr tPu and 
JSC «tomsk niPineft». 

 Based on a detailed analysis of the 
above-mentioned factors, the following 
target goal was established to improve 
the performance efficiency of the institu-

table 1. number (percentage) of graduates included in JSC tomskniPineft personnel 

university (institute) number of personnel доля, %

national research
tomsk Polytechnic university (nr tPu)

�54 51

national research
tomsk state university

125 18

tomsk state architecture-Building university 112 16

tomsk control system and radio-Electronics 
university

21 �

tomsk state Pedagogical university 7 1

others 76 11

fig. 1. Performance quality assessment of employed graduates (2009-2011)
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tion project departments- significantly 
update multidisciplinary engineering 
knowledge level and develop integrated 
teamwork. this includes the organization 
of engineer-teams within each depart-
ment to develop not only optimal, but 
also integrated project decision results, 
evolving the limitation and possibilities of 
these departments. 

 implementation tools involved the 
project target development strategies in 
personnel training for the department of 
infrastructure development. the mission 
of «infrastructurE dEVEloPMEnt 
ProJEct» (herein referred to a «Project») 
includes the following: «training spe-
cialists having such qualities and traits 
as deep knowledge and experience, 
teamwork skills, integrated competencies 
in surface infrastructure development of 
oil & gas fields to significantly improve 
the project quality and performance rate, 
increase labor productivity and upgrading 
gain, as well as, to minimize possible risks 
in project management’. 

 the Project was implemented with-
in the learning module framework of nr 
tPu. not only experts from Jsc «tomsk 
niPineft», but also professionals from 
such institutions as Plc center, national 
research tPu, tomsk control system and 
radio-Electronics university, ufa state 
Petroleum Engineering university, and 
other consulting companies have been 
involved in this project-program develop-
ment and implementation (fig. 2).

 this Project includes such tech-
nological modules that develop not only 
management skills, but also computer 
skills, i.e. application of sophisticated 
software programs in different activity ar-
eas. such a wide scope of knowledge and 
skills furthers the understanding of those 
production possibilities and limitation 
within related departments. 

 the Project includes 12 techno-
logical and 10 management module 
courses, all of which are based on such 
learning tools as lectures, problem-solving 
discussion in groups, panel discussion, 
teamwork activities, contingency mod-
els, stimulation games and autonomous 
learning. the Project module structure 

involves two types: (1) short-term out-of-
job training from 6 to 10 days (i.e. 48-72 
hours) and (2) intensive self-education 
on-the-job training. the content and pat-
tern information of autonomous learning 
within the framework of this Project is 
depicted in table 2.

control measurements within each 
module include two or three types, such 
as exam, mini-project, term paper or su-
pervision of professionals from different 
enterprises. these control measurements 
involve either written format or paper 
presentation with a representative institu-
tion Examination Board. 

to evaluate the employee’s inte-
grated knowledge and skills in design 
& construction of production facilities, 
an innovative learning tool was pro-
posed- project teamwork. the project 
teamwork involved a problem-solving 
situation- new undeveloped oilfield. 
the project task is to develop design & 
construction of production facilities of an 
oilfield, including its further perspective 
development. Within the framework of 
this project the team fulfills the following 
task items:

Engineering design concept of pro-
duction facilities construction and 
process development work (PdW) 
protection;
design study and survey proce-
dure;
Engineering design of basic project 
exposure draft (Ed);
Engineering design of project plan 
progress.
during the project design the team 

members work out the following prob-
lem solutions:

site location and dimension of 
production units;
well production pipeline transpor-
tation;
crude product export;
hydrocarbon process system;
reservoir pressure maintenance 
system;
application of associated gas 
(lng); 
related solutions in power supply, 
water facilities, drainage system, 
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fig. 2. Project-program development and implementation diagram

client: Executive director  
(Jsc tomskniPineft)

supervisor: chief Engineer 
of Jsc tomskniPineft

 Project supervisor  
(Jsc tomskniPineft)

Project supervisor  
(Petroleum learning center)

Project team members

Project 
experts

Project  
teams

Project  
student-participants

involved parties Project users

Performing organization 
(Petroleum learning center)

automatization, communications 
and others; 
economic assessment of suggested 
production facilities construction;
risk evaluation;
project stage activities schedule.

 the Project is based on actual data 
and information of one specific exist-
ing oil- field. after fundamental training 
such an approach reveals the following 
possibilities as (1) on-site training and (2) 
teamwork result evaluation in compari-
son to existing and implemented produc-
tion decisions. 






 in 2011 the first employee-team 
group in tomskniPineft successfully 
completed their training course within 
the framework of this Project, and today 
the second team group is preparing their 
graduation papers. the second newly ed-
ited version of this Project was proposed 
in december, 2011. this new-version 
Project is termed as «Engineering Man-
ager for Ead (Engineering & design)».

 Based on the Project result analy-
sis the following diagram was plotted 
vividly showing the dynamic profes-
sional career growth of the first team-
group. during 2008-2011 12 employees 

table 2. autonomous learning within the framework of the Project 

autonoMous lEarning

Price Model in Ead (Engineering &design) �6 credit

HsE (Health, safety and Environment) �6 credit

Principles of design documentation �6 credit

autocad 2011 in E-learning format �6 credit

Ms-Project in E-learning format �6 credit

introduction in Management �6 credit

innovations in Petroleum industry sectors 72 credit
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showed significant career growth in 
comparison to the ordinary development 
engineer (fig. �).

due to the positive and effective 
results of the above-described project, 
this development Engineering training 
Project could be introduced into differ-
ent petroleum companies as a key ap-
proach in training highly-qualified design 
engineers and development engineers for 
the oil and gas sectors

 
Conclusion. 

the development of an effective 
embracing engineering education system 
is one of the most vital problem-solving 
issues in many modern fuel and energy 
enterprise sectors of russia. 

Based on their experience in 
project strategy of engineering personnel 
training, the authors consider that highly-
qualified engineering education should 
provide not only theoretical knowledge, 
but also those practical skills and abili-
ties that are essential for any graduate 
i.e. future engineer. the solution is in 

the integrated collaboration between 
enterprises and different universities and 
institutions. the foregoing tasks should 
include the implementation of integrated 
projects in personnel training and further 
the development of expert training teams 
in enterprises which would use own 
resources in future engineering training. 
such a mid-term systematic approach 
being implemented in different enterpris-
es would allow not only to train highly-
qualified engineers, but also enable them 
to work in complicated conditions of 
uncertainty, elaborate various branches 
of knowledge furthering one’s skills and 
abilities in practice, as well as, improve 
one’s skills in sophisticated it and 
advance one’s knowledge in challenging 
petroleum business technology. 

the implementation of contem-
porary project management strategies 
into enterprises as a «new philosophy» 
in training today’s petroleum engineers 
could be that «lever» which would retain 
and enforce their competitive position in 
the petroleum engineering market. 

fig. 3. Dynamic career growth curve of Project participants
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Education-research-Production  
Complex as Engineering training  
Model System for human resources  
in high-technology industries

Moscow State Technological University
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V.V.	Sidorin

Considering present-day conditions the training of human resources for hi-
technology industries integrates the following related organizations- university, 
enterprise–employer, primary and secondary vocational institutions. Due to 
existing economic and organizational factors many technical universities are 
unable to provide and modernize their laboratories with expensive or even 
sophisticated equipment. in view of increasing requirements for modern 
engineering competencies and corresponding professional abilities and skills, 
consistent development and improvement, as well as, competence assessment, 
it is appropriate to coordinate the merging of university- students- graduates- 
employers into an education-research- production complex. the following 
article depicts the model system in engineering training in accordance to today’s 
requirements.

Key	words:	training research and production complex, graduates’ competence, engineering 
qualification certification, quality management system, independent professional accreditation, 
standard methodical ware.

V.V. Sidorin

Вthe economic and socio-political 
conditions of today indicate the following 
effective path development of hi-technology 
industrial sectors - innovation and production 
activities to competitive products. Besides 
procurement, one of the most important 
factors in effective innovative and everyday 
production activities is the human resources 
and qualifications of all-level specialists, 
i.e. those engineers possessing innovative 
creativity, skills in research & development 
(r&d) of new engineering proposals; in other 
words, this organization can be described in 
the following cycle: knowledge → idea → 
engineering design and process engineering 
→ high-qualified product [1-�]. thus, the 
target education task is the organization and 
development of lifelong learning to engage 
effectively human potential which would 

involve integrated education, research and 
production activities. Human resource train-
ing and professional development is one of 
the prevailing conditions in ensuring success-
ful enterprise performance within the existing 
hi-technology industry sectors. Engineering 
training enforcing creativity and practical 
experience embraces not only the collabo-
ration between enterprise and university 
(institute), but also an integrated academic-
research-training process to develop those 
competencies of a graduate that would meet 
current needs and demands of all partners 
and parties (enterprise-university) involved 
in this process. the development and shap-
ing of future engineer-graduates should be 
accomplished throughout his\her studies and 
education, as well as, professional activities, 
including pre-university training and instruc-
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tional support during his\her professional life 
at this or that enterprise. 

 the success criteria in this academic-
research-training process are the following: 
graduate compliance to employer’s require-
ments, their demand and competitive per-
formance in the global job market, education 
satisfaction, university prestige promotion, all 
of which enhance education quality that is 
essential for all involved parties- state, gradu-
ate and employer. 

 it is the university, being capable of 
promptly and appropriately responding to 
emerging issues and accommodating edu-
cational services in accordance to employer 
and learner demands, could provide both 
competitive performance of all participants 
within this system under conditions of mutual 
beneficial co-operation and training special-
ists for enterprise-employer, as well as, one’s 
university. 

 the most effective tool, according to 
success criteria (academic-research-training 
process and competitive performance in the 
global job market) is to establish an integrat-
ed system merging technical university, en-
terprise-partners and institutions of primary 
(primary VEi), professional (professional VEi) 
and secondary vocational education (sVEi) 
into education-research-innovation corpo-
ration, i.e. education-research-production 
complex (ErPc) [4-5].

 the organization structure of such a 
multi-oriented professional training com-
plex–ErPc is depicted in fig. 1. the major 
functional targets of ErPc are the following: 
collaboration in enterprise Hr development, 
including development of professional com-
petence requirements, design of curricula 
and academic and their mutual implementa-
tion, recruitment and oriented training of 
future enterprise specialists under contract 
and employment of graduates to contract.

 Each participant within the framework 
of this complex (ErPc) program in develop-
ing professional competencies has his\her 
assigned role. the education institution 
embraces the development of socio-personal 
competencies within pre-university training 
and orientation programs upon coordinat-
ing programs. it is the technical university 
that trains human resources (Hr) for hi-tech 
enterprises and develops those professional 
and cultural competencies in accordance to 
federal state Education standards (fsEs) and 
employer’s requirements. Besides profes-
sional competencies, such skills and personal 
qualities are shaped, developed and main-
tained throughout the graduate’s professional 
life as socio-personal responsibility, creativ-
ity, corporate culture commitment, moral and 
ethic principles, teamwork and leadership 
skills, motivation and ambition endeavors. 

 the organizational structure of ErPc 
activities involves the collaboration of the 
following institutions: university promoter → 
technical university → russian Ministry of 
Education, the latter of which frames applica-
tions and furthers the academic process (i.e. 
programs, curricula) in prevailing professional 
areas through financing and accepted fsEs 
(fig. 2).

agency, Ministry, professional institu-
tions, and enterprise associations, in accord-
ance to the demands of this or that enter-
prise, frame its own specialist application 
and are involved in the finance and resources 
provision of the education-research process, 
which, in its turn, is mutually organized both 
by the technical university and enterprise-
partner, as well as, organizing further training 
and education. 

 in its turn, the technical university 
frames graduate application, postgraduate 
feed-back, further training, refresher training, 
and professional engineering development 

russian Ministry of 
Education - promoter

agency, Ministry, 
professional 
associations

agreement in target training

Primary VEi,
Professional 

VEi,
secondary  VEi

collaborative 
enrollee training

Enterprise-
partners

collaborative 
training and 

graduate feed-
back

technical university

investment in pre-university training and graduate 
training, respectively

fig. 1. ErPC organizational structure
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certification in collaboration with primary 
(VEi), professional (VEi), secondary (sVEi) 
vocational education institutions and enter-
prise-partners.

 the enterprise, based on its needs and 
demands in Hr and development prospects 
of the enterprise itself, plans its strategic and 
Hr policy, frames its specialist application 
in collaboration with the agency, Ministry, 
professional institutions annually, as well 
as, the finance provision. in this case, the 
functions of the enterprise include internship 
(on-the-job training), involvement in r&d, 
management, and project activities, and 
development of its own Hr. 

 the university, i.e. technical univer-
sity, in collaboration with primary (VEi), pro-
fessional (VEi), secondary (sVEi) vocational 
education institutions executes integrated 
orientation and academic programs, as well 
as, graduate peer training with industrial en-
terprises. in addition, the technical university 
coordinates the activities of the ErPc. 

 finance coordination of ErPc activi-
ties is the exclusive prerogative of the super-
visory board, which includes representatives 
from russian Ministry of Education and 
science, agencies, ministries, professional in-
stitutions, enterprise (employer) associations. 

 coordinated activities of ErPc involve 
the following:

analysis of employer’s applications;

mutual development and design of cur-
ricula and training programs;
training resources provision;
competitive selection of students;
education-research process;
employment;
graduate feed-back (further training, 
refresher training, and professional 
engineering development certification 
and others).
 the role and function of the techni-

cal university within the framework of ErPc 
significantly increases i.e. the university 
transform from a «supplier of no-address» 
graduates into a multi-profile education- re-
search- innovation center. the perspective 
results are the emerging new-generation 
engineers, capable of determining potential 
challenges, developing and implementing so-
phisticated technological findings. it is these 
engineers who are of great demand in hi-tech 
enterprises nowadays. 

 as an innovative-research center 
(ErPc) the technical university with its 
enterprise partners develop and incorporate 
the students’ creative skills in designing and 
implementing this or that product and trans-
forming advanced engineering proposals into 
in-demand items. 

the fundamental principles of this col-
laboration include the following: 

Complexity – engineering training in 
collaboration with all interested partners- 









 ErPC
- analysis of employer’s specialist 

application;
- mutual development of academic 

programs and curricula;
- finance and resources provision; 
- competitive selection of students; 
- educational  and r&d process; 
- employment; 
- graduate feed-back …

Enrollment and target training of graduates 

Employment of graduates

agency, ministry

Supervisory board 
– finance provision of 
graduate education

Enterprise- employer

university and its branches: 
primary (VEi), professional 

(VEi), secondary (sVEi)  
vocational education 

institutions

specialist 
application

specialist 
procurement-
application

russian Ministry of Education and 
science – university promoter

fig. 2. integrated communication diagram within education-research -production complex
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state, university, enterprise-employer and 
students. 

in-demand – graduate training, com-
plying with the demands of the state, enter-
prise-employer, society and labor market. 

responsibility – the university is 
responsible for graduate-engineer training 
quality.

Permanency – further qualitative train-
ing is accomplished throughout the profes-
sional life of the graduate as further training, 
refresher training, and professional engineer-
ing development certification. 

Balance of interests – mutual interests 
and commitments of all concerned parties- 
state, university, enterprise-employer and 
students.

 at the same time the coordination 
and management functions of the technical 
university within ErPc changes significantly. 
it becomes the central institutional body in 
this complex management system of ErPc, 
involving not only methodological provision, 

qualitative education management (accredi-
tation, licensing), but also non-government 
«tools» to guarantee and provide qualitative 
education-research activities such as quality 
management system, self-governed social-
professional accreditation mechanism for 
curricula and post- graduate engineering 
qualification certification (fig. �).

 in-university quality management 
system (QMs) and its certification, provid-
ing a stable effective improvement mecha-
nism for university technical activities, is 
one of the world-wide tools in education 
quality guarantee. self-governed profes-
sional accreditation of academic programs 
guarantees qualitative learning «technology» 
for all participants of the education activi-
ties-graduates, employers, university and its 
staff. the orientation in training in-demand 
competitive specialists for enterprises and hi-
tech industries should involve the enterprise 
(employer) itself in the education-research 
process, due to its production feasibility, 
sophisticated equipment and technolo-

Competency system 
updating and engineering 
qualification  certification 
of graduates and enterprise 

employees

Quality management system  
for ErPC and its accreditation

Socio-professional accreditation of curricula

Quality management system for university 
and its accreditation

government accreditation and licensing

fig. 3. Structure of ErPC management system complex 

primary (VEi), 
professional (VEi), 

secondary (SVEi)  
vocational education 

institutions

university+ 
enterprise

Enterprise-
employer

university

pre-university training; 
professional orientation

r&D, SSr (Student 
Scientific research); 
innovation activities

after-graduate engineering 
qualification certification

Bachelor, 
Master degrees 
and specialist 
training

vocational  
(on-job)training; 
internship

fig. 4. Distribution of functions within ErPC



rolE of industrial EntErPrisEs in tHE Educational PrograM dEsign and iMPlEMEntation

�4

8’2011

ENGINEERING 
EDUCATION

gies. Effective collaboration factors are both 
cooperation within common requirements 
(mutual development and implementation of 
curricula and training programs) and inter-
relations with primary (VEi), professional 
(VEi), secondary (sVEi) vocational education 
institutions (organization and management 
activities within in-university QMs) involving 
the following scheme: «suppliers» – enrollees 
and «consumers» – employers (fig.4).

 integrated QMs for ErPc and its 
certification ensures the proficiency and 
performance of training and education (t&E) 
activities under conditions of collaborated 
research and development (r&d), produc-
tion, potential Hr organization of enterprise-
partner. 

 this integrated QMs should ensure 
the quality of engineering training in the 
education- research process, considering the 
enterprise-employer requirements. 

 all factors, especially graduate feed-
back required in working experience for 
further training and professional engineer-
ing development, are determined by ErPc 
strategies. 

 all activity types within ErPc are 
embraced in regulatory and procedural docu-
ments. this portfolio includes basic docu-
ments and three standard groups, as well as, 
requirements to the activity procedures and 
results of ErPc, documented requirements 
compliance, methods of matching and evalu-
ation methods of efficiency and monitoring 
(fig. 5).

 the first group of documents set 
requirements to graduate competencies, 
methods of shaping competencies, functions 
of its members, resource distribution, and 
responsibility and authorized rights within 
ErPc.

 the major documents of the second 
group- methods of requirements compli-

ance that regulate the educational and r&d 
processes, methods of mid-term and final 
certification, development of so-called » 
learner and graduate competency portrayal», 
in-demand analysis, employment and 
competitiveness, as well as, graduate career 
forecasting.

 the third group of documents includes 
assessment methods of efficiency and results 
of ErPc. the management targets of all 
ErPc members in accomplishing intended 
graduate training results embraces the follow-
ing set of competencies: pre-university train-
ing in accordance to university requirements, 
, resource provision, instruction quality, staff 
competency management, quality curricula 
level, «technology-tools» shaping graduate 
competencies, infrastructure, learning envi-
ronment, information support (fig. 6).

 the management targets within ErPc- 
key system elements in developing profes-
sional, personal and social competencies of 
the graduates (fig.7).

these management targets include: 
pre-university training in accordance 
to university requirements and their 
profession orientation; 
graduate training under conditions of 
integrated learning process and student 
research; 
training of highly-qualified staff in post-
graduate and doctoral internships; 
further education training, advanced 
learning , refresher training;
facility management, infrastructure 
management and management of edu-
cation environment; 
economic-planning and finance;
international collaboration in education 
and research, internships, international 
exchange of students and teachers; 
information support, publishing activi-
ties and library services;
graduate feed-back, engineering quali-
fication certification.


















regulatory and procedural documents of ErPc

target documents : mission, strategies, objectives, tasks

requirements  
to performance  
and procedures

Methods of requirements 
compliance Methods of matching

Efficiency and monitoring  assessment methods

Principles of ErPc activities

fig. 5. Structure of regulatory and procedural documents for ErPC activities 
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fig. 6. transformation from learning quality to education quality

Pre-university training; 
professional orientation

instruction quality level, 
resource provision

staff competency 
management

learning technology 
curricula, academic 

programs

learning environment 
infrastructure, 

information support

graduate 
competencies

fig. 7. Management targets in integrated ErPC management system

Pre-university 
training

Bachelor,  
Master degrees 
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training

post-graduate 
and doctoral 

education

r&d

fE (further 
Education)

sg&a (sales, 
general and 

administration)

Economics  
and finance

internships, 
international 

exchange

Publishing 
House, library

graduate feed-
back, certification

QMs
ErPc

 Monitoring system and efficiency 
evaluation and further development and 
implementation of management decisions 
are those factors providing effective ErPc 
activities. 

the above-mentioned ErPc, includ-
ing regulatory and procedural documents 
and interaction principles, could be recom-
mended as a universal integrated model 
system of employers, research and innova-
tion activities. 
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a.S. Kulakov

«EleSy» Company Corporate  
training System

in recent years, engineering com-
panies have come up against severe 
shortage of qualified engineers who are 
the core assets of an enterprise. Most 
of the experience specialists, as a rule, 
have outdated knowledge or they do 
not need to look for a job, while young 
specialists, graduates of Higher techni-
cal institutions, are not enough quali-
fied for engineering work and require 
additional training which may take a 
long period of time.

furthermore, companies are in 
need of the specialists who can be rap-
idly involved in the technological proc-
ess with minimum time and financial 
expenditures required for additional 
training. this need is determined by 
the drive to achieve effective work per-
formance. on the one hand, not every 
manager will task a lead engineer with 
training a young specialist instead of 
working on an urgent project as it con-
sequently leads to additional time and 
financial expenditures. on the other 
hand, not every company will agree to 
recruit a new employee «as a reserve» 

to be involved in future projects and 
train him from the ground up. 

due to the transition to the 
two-level system of higher educa-
tion, which comprises Bachelor’s and 
Master’s programs, the graduates with 
specialist diplomas faded away with 
no alternative being proposed. neither 
universities, nor enterprises turned out 
to be ready for such changes. today, 
the crisis in engineering education can 
confidently be stated. 

conversely, such situation, as 
well as any drastic changes, has trig-
gered universities and enterprises 
tocooperate in searching solution of 
the problem encountered. Even now, a 
number of universities work within the 
«triple Helix» concept which comprises 
three cooperative elements: business, 
education, and authorities. Besides, 
almost all Higher technical Establish-
ments provide now a variety of differ-
ent programs for the most promising 
students, while enterprises in its turn 
respond to their wishes, for example, 
by giving money for new laboratory 

Deputy Director for Quality Assurance, «EleSy-Pro» LLC
A.S.	Kulakov

Key	words:	engineering specialists, corporate training system, personnel adaptation, cross- 
training, competencies, knowledge management, programs.

in the context of the transition to the two-level system of higher educa-
tion, russian it-companies come up against the problem of personnel 
deficiency in engineeringsphere. to solve the problem of specialist train-
ing, adaptation and further development, EleSy Company has introduced 
a corporate training system. the system is aimed to provide an effective 
educational process which can be easily combined with daily job re-
sponsibilities.
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equipment. also, there is a trend for 
universities to engage engineering 
companies’ specialists into the learning 
process.

However, everything discussed is 
under changes and it is still to be nor-
malized and experimentally proved. 

Besides, the question of employee 
additional training is still acute for 
engineering companies. all the exist-
ing programs might effectively reduce 
graduates’ employment adaptation 
period but it could not be enough for 
modern engineering companies, espe-
cially for those in such fast developing 
industries as automation, it, informa-
tion systems and etc. the employees 
of these companies must be constantly 
going through additional training and 
courses. 

thus, it is obvious that an engi-
neering company must develop its own 
corporate training system appropriate 
in engineering specialist education. 

the present article discusses the 
corporate training system intended for 
training engineers, which has been 
developed by «Elesy» company. 

actually, the corporate training 
system comprises a number of pro-
grams, technologies, joint projects with 
universities aimed at continuing as-
surance of knowledge sustenance and 
company’s competence development 

in accordance with the set strategic 
objectives.

1. Specialist adaptation Program (in-
duction training)

induction training is given to new 
employees during the first three months 
after their employment in order to re-
duce an adaptation period and provide 
them with the information required to 
begin productive and meaningful work 
independently. the induction train-
ing is followed by an exam. after an 
employee has successfully passed the 
exam, he is allowed to work independ-
ently (except for the employees who 
are in charge of in-situ monitoring 
project sites). during the first business 
trip, the employees who are author-
ized to install the systems in customer’s 
project sites must be accompanied by 
an experienced engineer. after this, 
a new employee is allowed to work 
independently. 

induction training comprises three 
main parts: technical, managerial, and 
humanitarian. the technical part im-
plies the study of system development 
bases and standard projects, applied 
devices and program software, as well 
as training classes in development, in-
stallation, connection, adjustment and 
interworking of system elements. the 
instructors of technical disciplines are 
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the leading specialists. the main pur-
pose of such education is to acquaint 
future employees with the experts who 
they can call for assistance. 

technical knowledge and skills 
are the basic requirements but they 
alone are not enough. the successful 
completion of a project is largely de-
pendent on the accuracy and efficiency 
of the selected procedure for enter-
prise technology processes. therefore, 
induction training must also cover the 
following aspects: technological stand-
ards, regulations and specification, or-
ganizational-administrative documen-
tation of an enterprise, organization 
structure and its personnel, the policies 
and interaction rules that are in place, 
and standards for system development 
and implementation.

communicational skills are also 
very essential for an engineer who 
aspires to communicate effectively with 
colleagues, customers, suppliers, and 
supervisors. When working at the cus-
tomer’s project site, engineers, being 
representatives of their company, must 
not only show good technical skills 
and qualification, but also create a 
more positive company image through 
their non-verbal behavior, appearance, 
corporate culture and communicational 
skills. as an engineering system is im-
plemented and maintained by stages, 
an engineer has to visit the project site 
repeatedly, and it is not always one and 
the same person. a customer can form 
an opinion on an engineering company 
based on how its specialists answer the 
questions about company’s activity, 
history, achievements and failures. to 
answer these questions effectively, an 
engineer should prepare the answers 
which will show solidarity, common-
ality, and vision of success shared by 
all company personnel. the bases of 
corporate culture must be acquired 
through the humanitarian part of the 
induction training [1].

2. Competence Development and Sus-
tenance Programs and technologies

specialist orientation Program is 
the basis for employee further educa-

tion. competence development and sus-
tenance programs have been developed 
to enable employees to progress in their 
profession and to study the peculiarities 
and fine points of system development 
and implementation. the programs con-
stitute an important part of the existing 
education system. it is these programs 
which allow employees to convert their 
competences into the experience, as 
well as to acquire new knowledge and 
skills which will help them to stay rel-
evant over the whole working period.

a. Cross training
the main concept of cross training 

is to ask an employee to do a different 
and rather small part of organization’s 
work. for example, an employee can be 
asked to perform a comparative analysis 
of similar devices produced by differ-
ent manufacturers or specify a definite 
failure diagnostic technique. Besides, 
there is a time limit given to an em-
ployee to complete the task. it allows 
him to spend no more than 10-20 % per 
working day. 

as soon as the task is completed, 
the seminar where the employee can 
present the results is arranged. as a rule, 
the personnel of the same department 
or sometimes even other departments 
should attend such seminars to get new 
skills and to improve the workflow 
between the departments.

the fact that either the employee 
who is making a presentation or other 
attendees can combine such training 
with their daily job responsibilities is one 
of the main benefits. Moreover, it is far 
easier to arrange such kind of seminar 
than to organize durable educational 
programs. cross training has proved to be 
an effective technology as even from the 
psychological point of view, it is more 
interesting to catch a short break from 
work and learn something new and useful 
than to be involved in a long off-the-job 
educational process. above all, it is easier 
to remember things in small parts.

B. Mentoring Program
the leaders within the organiza-

tion are assigned to serve as mentors 
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to new employees who have already 
completed induction training. the main 
mentor’s tasks are as follows:

provide further education and 
development of an employee in 
accordance with an individual 
program; 
offer useful materials required for 
further self-study;
assist or provide guidance to a 
mentee in completing work-related 
tasks;
offer support and advise a mentee 
based on personal knowledge and 
company’s experience;
assist employee to be prepared for 
certification procedure.

in concurrence with the supervi-
sor, a mentor is also authorized to give a 
mentee various tests required for quick 
check and consolidation of knowledge 
and skills.

as a rule, a mentor is a success-
ful employee who is supportive of the 
organization and two positions higher in 
company’s hierarchy. actually, mentor-
ing is a two-way relationship which is 
beneficial to both mentee and mentors 
where the latter increases his self-es-











teem and self-confidence, confirms his 
professional competence, systemize his 
knowledge and experience by sharing 
expertise and helping new employ-
ees. due to such work-related activity, 
mentors can be easily promoted. thus, 
mentoring includes education, career 
interests and motivation.

С. training Programs 
the above-mentioned technolo-

gies can be rather effective for corporate 
employee training. However, there are 
some competences and skills which can 
be trained only on the basis of specially 
developed educational programs. these 
programs are usually developed not only 
by leading specialists of a company, but 
also by commercial organizations and 
company top management in order to 
define a number of competences required 
to be trained now and the competences 
which are necessary for successful and 
sustainable future development of a com-
pany regarding its strategic objectives. 

these educational programs can 
include such short-term training forms as 
attendance of the seminars arranged by 
equipment and software manufactures, 
organization of refresher courses for a 
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group of employees (for example, in net-
work technologies) and etc.

Besides, the educational programs 
can also include longstanding off-job 
training courses which can be arranged on 
the basis of local universities (for example, 
2 times a week for 4 hours and � months) 
or such courses can be held in the com-
pany (in this case seminars are provided 
in evenings by guest experts). 

in particular, due to the application 
of one of the above-mentioned programs, 
the company improved employees’ level 
of the English language in response to 
company entry into the international 
markets.

D. Knowledge formalization
Besides the educational pro-

grams, there is so-called «memory» of 
a company, which exists in the form of 
developed standards reflecting basic ap-
proaches and technical solutions within 
an engineering system development and 
implementation, i.e. what the company 
focuses on. the standards which have 
been developed by leading specialists of 

the company include not only the con-
centrated knowledge in system develop-
ment, but also a number of examples 
of typical technical solutions, as well as 
recommendations in finding new ones.

these standards should be oc-
casionally updated alongside with the 
development of company personnel.

E. Knowledge Management System
special software platform devel-

oped with the assistance of the cy-
bernetic center of tomsk Polytechnic 
university (tPu) was implemented in 
the company for knowledge manage-
ment and systematization. as for now, 
the company works mainly with the 
platform part intended to collect and 
organize knowledge in installation and 
set-up activities. this kind of knowledge 
is considered to be unique as it con-
cerns some of the most difficult trouble-
shooting issues including those prob-
lems which may appear under definite 
launching conditions after all successful 
test operations. all the collected solu-
tions and procedures are experimentally 
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proved reviewed by the experts. this 
knowledge base can assist the engineers 
in installation and set-up activities when 
testing and eliminating the system trou-
bles, as well as give system developers 
the ability to retrieve specific knowl-
edge and use it to increase the quality 
of developed products.

thus, the training system which 
is applied by «Elesy» company enables 
company management to fill in the 
blanks in engineering education, which 
appeared due to the transition to the 
two-level system of higher education, as 
well as to collect, develop and sustain 
the existing company competences. 

the list of company personnel 
competences (not nearly completed) 
which are trained by the discussed edu-
cational system is given below:

Knowledge
knowledge of modern systems: 
structure, functions, subsystems, 
complete problems, possible vec-
tors of development (addition of 
subsystems and functions), data hi-
erarchy, technical implementation; 
nomenclature of up-to-date and 
commercially available equipment 
and software, review and compara-
tive analysis of different manufac-
tures, experience in working with 
the most famous ones;
operating systems;
technical software documentation 
and interfaces;
corporate network (knowledge of 
building-up principle, hardware 
and software adjustment);
communication links and equip-
ment;
applied programming;
modeling;
internet-technologies;
application of analysis, diagnostics 
and troubleshooting procedures at 
any system unit;
information security;
ergonomics and design engineer-
ing;
it- company business processes.






















Skills
design and maintenance documen-
tation development;
system structure and architecture 
development;
system development and configura-
tion;
system debugging;
troubleshooting;
development of technical tasks, 
conditions and requirements;
problem description;
information search;
teamwork experience;
analysis experience;
complex plan development and 
fulfillment;
planning the working day;
self-study experience;
mentoring experience.

Characteristics
responsibility;
adequacy (ability to understand a 
task);
focus and result orientation,
quality approach;
readiness to learn.

the discussed educational tech-
nologies have among other benefits 
two main advantages – efficiency and 
motivation. 

the formalized list of competences 
which correspond to the professional 
level of employees (engineer qualifica-
tion categories) gives personnel a clear 
idea of what they should know and 
learn for professional and career devel-
opment.

the application of the presented 
technologies can significantly save the 
time of the leading specialists as they 
do not have to stop their work regularly 
in order to develop or update methodo-
logical support in accordance with the 
drastic changes within the field. the 
methodological support includes only 
basic and permanent knowledge which 
is provided in the induction period. 

these types of knowledge are 
concentrated and fixed in company’s 
standards, knowledge management 
system base, as well as in the presenta-
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tions made for cross-training seminars. 
Knowledge and ability evaluation is 
based on the certification of employee 
performance appraisal.

3. Cooperation with universities
in order to reduce graduates’ 

employment adaptation period and 
provide feedback on the performance of 
universities, strong partnership has been 
established between «Elesy» company 
and tomsk Higher Educational Estab-
lishments. 

Within the frame work of such 
cooperation, a number of tomsk univer-
sities’ laboratories have been equipped 
with the training sets including the pilot 
systems developed by the company. 

Besides, the department of Elec-
tronic systems was established in 2007 
on the basis of tomsk state university 
of control systems and radioelectronics 
to provide specialist training regarding 
«Elesy» company profile.

also, the leading specialists of the 
company are involved in group project 
learning (gPl), i.e. educational technol-
ogy applied in tomsk state university of 
control systems and radioelectronics, 
as supervisors.

above all, mention should be 
made of student internship supervision 
provided by the company employees.

to reduce graduates’ employment 
adaptation period (now it is possible 
to say not adaptation, but training), a 
part of the competences enumerated in 
this article could be trained within the 
university educational program, for ex-
ample, in a form of elective courses or 
special program which is proceeded by 
Bachelor’s degree and taught parallel 
with Master’s degree program. in this 
case, the students who are planning to 
work within the engineering field after 
graduation have a possibility to acquire 
applicative knowledge and skills at uni-
versity. this will help graduates to settle 
down quickly into the job.
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D.S. Medvedev

Educational Model the Case of Master 
training in the Sphere of Multimedia 
Multiprocessor Systems-on-chip

Educational model description
the main idea of master train-

ing is maximum immersion in working 
environment, corporate culture. it also 
implies competence approach to the 
training process, which means having 
training modules to form particular 
competences [2]. for example, one of 
the declared competences is the skill 
to develop digital devices on the basis 
of programmable logic integration 
circuit (Plic). to form this competence 
the subject «design basis of systems-
on-chip» is included in the program. 
21 competences are formulated in 
the same way and are implemented 
through 1� training modules (table 1). 
Every competence corresponds to a 
number of requirements. 

our model provides the rotation 
principle inside the enterprise dur-
ing the first term. it means that every 
student should pass three departments: 
customer support, marketing and sales 
department, and production testing 
department. such rotation inside the 
company allows a master to choose the 
direction of his/her future activity. 

after the first term the group is 
divided into three sub-groups accord-
ing to the following directions:

systems-on-chip development
audio and video codec develop-
ment
sales and marketing.

Every direction has its own set 
of disciplines, which are determined 






КОНЦЕПТУАЛЬНЫЕ ОСНОВЫ ОПЕРЕЖАЮЩЕГО ЭЛИТНОГО ОБРАЗОВАНИЯ В СФЕРЕ 
ТЕХНИКИ И ТЕХНОЛОГИЙ
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the article describes the educational program «Multimedia multiproc-
essor systems-on-chip» that is established on tSuCSr basis and imple-
mented in «Elecard Devices» llC. it is financed by the «rosnano» PlC 
fund of infrastructural and educational programs. the aim of the pro-
gram is personnel training for developing and production implementa-
tion of new generation chips for digital television receivers, technolo-
gies 95-65 nm [1].
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name of the module Short description

design basis  
of systems-on-chip

Processor modules with arM architecture. soc expansion module development. 
Prototyping for fPga. organization principles and basic elements of fPga-
macrocircuit. languages for description of digital equipment. introduction into 
VHdl, Verilog. functional, structural description and development stages of a digital 
device. design of system for digital signal processing.  cad modeling of digital 
devices.

design of radio 
electronic means

the module contains three directions: microelectronics, pc card and mechanics of 
the body. these directions study the following issues: materials, technologic process, 
productivity, electromagnetic compatibility etc.

systems-on chip 
architecture

digital signal processors classification. digital signal processors architecture and 
their peculiarities. development and implementation of algorithm of digital signal 
processor considering its architecture. architecture of general-purpose processors 
arM, MiPs. cross-platform compiling, remote debugging. digital signal processor 
emulation and simulation.

Basis of audio- and 
video data compression

Basic concepts, color spaces, reception psycho models, quality notion. digital 
processing of images. theory of multimedia file and stream compression: 
compression with loss, compression without loss. discrete cosine transform, fractal 
image compression, discrete wavelet transform, quantization scalar and vector. 
Video/audio compression standards. MPEg standards. data multiplexing and 
synchronizing.

dVB digital video 
broadcast standards 

use and peculiarities of dVB-systems. transport streams for reporting digital 
multimedia data. coding and organization of digital data. Preprocessing. Error 
correcting codes. 

operating systems functions and architecture requirements to os. Processes and streams. time 
distributing of the processor. Memory architecture. Virtual memory. External device 
operation. Principles of computer system benchmark evaluation. Multiprocessing 
os structure. communication means of multicomputer system. Virtualization 
technologies. Protection of os objects. Peculiarities of embedded os and real-time 
oss.

iP nets Basis of computer nets. Physical level technologies. information channel operation. 
local nets. level of network protocol. level of transport protocol. structure of an 
application layer and joint functioning of ulP.

iPtV technology iPtV complex architecture: middleware, reception sub-systems, subsystems of 
processing, retranslation and protection of content, subsystems of quality monitoring 
of streams and customers’ equipment. services: Vod, tVoiP, time shifted tV, nPVr, 
EPg, nVod. interactive and integrated services. Extra services: Video telephony, 
Voting, information Portals, Web, games. advantages of iPtV if compared with 
cabled and satellite tV. Web-tV. Broadcasting on HttP protocol. rtMP protocol, its 
implementation and use prospects.

Programming languages 
and technologies

c/c++ and other contemporary programming languages. coM, soM, coBra. 
structural, declarative and functional programming. design patterns, abstraction 
layers, interfaces and contracts, error processing. refactoring, specification of action 
sequences. stages and types of software testing. Programming culture. support systems 
and development of software projects. Effective use of c++ mechanisms. 

object-focused 
methods of analysis, 
programming and 
design

Basic elements of object-focused approach to the software development. development 
of methods of object-focused analysis and design. unified Modeling language (uMl). 
direct and reverse engineering. code re-use engineering. typical structural, generating 
and management design techniques. standard techniques of organization of software 
architecture. the concept of independent architecture layers. Peculiarities of Web-
applications architecture structure. 

translation techniques translation aim. types of translation (compiling, interpretive translation, emulation, 
cross-compiling). formal languages theory, generating grammars. finite-state 
grammars, finite automation, lexical analysis. context-free grammar, derivation 
trees, push-down automaton. ll(1) – parser. Postfix line and its generation by ll(1) 
– parser. generated code optimization. 

table 1.
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name of the module Short description

technology of creating 
commercial software

software product market research. software production process stages. cost 
estimation of commercial software product. advertisement and software promotion 
on the market. sales techniques.

Parallel programming Basic notions, terms and basic laws of parallel processing of information. review 
of formal models of parallel systems and processes. connection between elements 
of parallel systems. net link metrics. functions of data routing. static and dynamic 
layout of communication nets. conveyer computers. superscalar processors: 
their architecture. cisc and risc architectures. Program optimization. Hardware 
optimization. siMd computing systems. Vector processor. computing acceleration in 
vector processors. the structure of matrix computing system. stream and reduction 
computing systems. adaptation of sequential programs to parallel architectures. 
languages and libraries of parallel programming.   

by individual curriculum. one and the 
same subject can be often met in the 
syllabus of both technical directions. 

a typical thing for the education 
process is weekly-held seminars where 
the masters report on the process and 
results of their researches. current edu-
cational issues and problems are also 
discussed on the seminars. such semi-
nars and masters’ reports are beneficial 
not only for current control but also for 
good feedback that provides content 
correction of the program. 

apart from the special modules, 
the program includes the English 
language. the practical training is car-
ried out by a teacher who has good 
language experience. the practical 
training is mostly focused on listening 
and understanding authentic dialogues, 
news, tV programs connected with the 
sphere of the enterprise activity: digital 
tV, multimedia data compression etc. 
such attention to the foreign language 
is conditioned first of all by the require-
ment to modern professional envi-
ronment: any successful it-specialist 
should know English well. the students 
of the program have the possibility to 
take part in annual international exhibi-
tions where they can communicate 
with foreign customers of the enter-
prise. during such communication it is 
important not only to understand the 
questions asked, but also to be able to 
describe the advantages and peculiari-
ties of the software and hardware solu-
tions made by our company. 

like any social environment, 
the model under consideration has 
its system of incentives and penal-
ties. one of the encouragements is the 
exhibition activity mentioned above. 
financial stimulus for the best students 
is more significant: they have increased 
university scholarship and salary of the 
enterprise.

Problems of the model  
implementation

Most part of the model described 
above has being implemented since the 
1st of september 2010. However, like 
any real system, it has some problems.

firstly, it is student quality. in 
spite of high requirements of the pro-
gram to the applicants not everybody 
meets them. the reason is more likely 
the lack of time for admission rather 
than defects of admission testing. 

secondly, the degree of student 
immersion in this or that subject is still 
unclear. for example, what level of 
communicative skills should a develop-
er of devices based on programmable 
logic circuits have? there is an opinion 
that it is useful for students to know 
all the subjects they are taught. in this 
case a student spends a lot of time 
on subjects he/she doesn’t like. this 
time could be spent on more profes-
sion-focused (oriented) courses. this 
problem refers directly to the education 
model and should be solved while the 
discussion between the university and 
company representatives. one of the 
solutions might be the possibility for 
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the student to attend non-core subjects 
in reduced volume.  

thirdly, heads of the departments 
don’t pay enough attention to the ro-
tated students. not all the heads would 
agree spending a lot of working time 
with students. Even less would give 
them serious tasks (problem) risking to 
fail it because of students’ lack of expe-
rience. such problem can be solved at 
the enterprise level. 

naturally, the whole set of prob-
lems includes more than these three 
points. there are minor problems that 
are solved in the course of the program. 
time will certainly show even more 
obstacles but they all can be solved if 
the university and business find com-
mon ground.

rEfErEnCES:
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rosneft oil company and Siberian federal 
university partnership

today there is a problem of col-
laboration between the labor market 
and higher education.  it should be 
recognized that modern universities are 
often distanced from industry and do 
not form labor market and employers 
are poorly involved in the development 
and implementation of educational 
programs for training specialists in the 
field of engineering and technology. 
figure 1 shows the lack of feedback 
and tools for its realization between 
the labor market and higher education. 
However, described feedback mecha-
nism makes us consider the following 
functional roles of employers:  de-
velopment of professional standards, 
definition of requirements to gradu-
ate competence, participation in the 
development of new concepts of state 
educational standards, involvement in 
independent higher education quality 
assessment , universities  ranking. to 
implement such feedback mechanism 
on a larger scale «concept of strategic 
partnership of the siberian federal uni-
versity with technology clusters» was 
developed in siberian federal univer-
sity.  the main goal of the concept is 

to identify ways and instruments of pri-
vate and state partnership of business, 
regional authorities and the university 
in the formation of a new profile of the 
regional economic system.  the follow-
ing issues are concerned in the con-
cept:  factors that predetermine need of 
strategic partnership between sfu and 
technology clusters, university position-
ing, goals and logic for collaboration 
with strategic partners, instruments for 
strategic partnerships development, tar-
gets and system results of partnership. 
obviously, the concept realization is 
impossible without additional financial 
resources and political will business 
leaders and regional administrations.

siberian federal university is 
actively cooperating with many large 
industrial enterprises. first of all, fruitful 
cooperation with developing compa-
nies, which has  recently started work-
ing on the territory of Eastern siberia 
should be noted. one of such compa-
nies is oJsc nK rosneft , actively ex-
ploring new major oil and gas province 
within Krasnoyarsk, irkutsk and Yakutia 
regions. development of oil reserves 
in Eastern siberia could have a very 

КОНЦЕПТУАЛЬНЫЕ ОСНОВЫ ОПЕРЕЖАЮЩЕГО ЭЛИТНОГО ОБРАЗОВАНИЯ В СФЕРЕ 
ТЕХНИКИ И ТЕХНОЛОГИЙ

Siberian Federal University
N.N.	Dovzhenko,	V.I.	Kolmakov

the article discusses a unique experience of a major corporation and 
a federal university cooperation in personnel training for oil and gas 
industry. 

Key	words: private and state partnership in education, oil and gas, professional 
competence.
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significant impact on the economy and 
education system in the regions where 
mining, processing and transportation 
of hydrocarbon resources takes place. 
so, with coming of oJsc «rosneft» in 
the Krasnoyarsk region and putting into 
operation Vankor oil and gas field (with 
average four thousand tons of oil daily 
capacity) dramatically accelerated the 
development of training and research 
for the oil and gas branch. the need to 
provide the oil company rosneft with 
advanced engineering staff that can de-
velop innovations and work in difficult 
climatic and geographical conditions of 
siberia has led to the decision of devel-
oping a system of continuous educa-
tion, which includes a set of prelimi-
nary training, targeted practical training 
of students, additional education and 
retraining in siberian federal univer-
sity. the first step was the organization 
of professionally oriented «rosneft-
class» in the public schools of Krasno-
yarsk, igarka, turukhansk, Boguchany, 
achinsk. students of the 10th grade are 
recruited on a competitive basis. the 
educational program is designed and 
implemented in two- year period. sfu 
professors and teachers are actively in-
volved in the educational process. they 
not only teach students basic subjects 

(mathematics, chemistry, physics), but 
also are engaged in broad vocational 
guidance and educational activities, 
support the research work of students. 
according to statistics, more than 60% 
of graduates of «rosneft-class» enter 
universities choosing oil and gas de-
partments. 

along with this the oil company 
rosneft has initiated the development 
of private and state partnership for con-
structing new training and laboratory 
building of the oil and gas institute at 
siberian federal university. the project 
on designing, construction and com-
missioning of the institute‘s building 
was implemented in accordance with 
an agreement «on cooperation in edu-
cation and science» signed on decem-
ber 29, 2008 between the Ministry of 
Education and science, government of 
Krasnoyarsk Krai, oJsc «nK» rosneft 
«and siberian federal university ‘ to 
finance the project. the oil company 
rosneft  allocated 890 million rubles, 
the government of the Krasnoyarsk 
Krai - 125 million rubles, the Ministry 
of Education and science through the 
development Program of sfu - 740 
million rubles. the project of private 
and state partnership was success-
fully completed, and  on september 1, 
2010 in the presence of Prime Minister 

Job  classification (out of date) labour market ( types of economic activity)

certification and 
performance review

no feedback  mechanism

  Jobs

Educational standards 

system of vocational training

classification in education  

Weak interaction

fig. 1.
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Vladimir Putin grand opening of the 
new teaching and  laboratory building 
took place (fig. 2). 

start-up of new building equipped 
with all required facilities and involve-
ment of leading experts of the com-
pany in the teaching process allowed 
to introduce educational programs in 
all areas and specialties of oil and gas 
industry. the project was not finished 
with that building but was further de-
veloped. technology of strategic part-
nership development between the uni-
versity and the company is described in 
the form of a diagram in fig �. rosneft 
and siberian federal university assert 
the institute of oil and gas as a mod-
ern scientific and educational complex 
for practically oriented training of 
professionals at all levels for oil and gas 
industry in Eastern siberia and the far 
East. this positioning is based on the 
fact that the company has developed 
and submitted a set of competencies, 
which institute graduates should have. 
the list includes the requirements for 
graduate readiness to decision-making 
and management processes in difficult 
climatic and geographical conditions, 
to applying modern tools and informa-
tion and communication technologies 

to improve the competitiveness of 
enterprises, etc. generally the set of 
competencies can be concerned as a 
unique experience in defining industry 
requirements including foreign com-
panies  to future professionals [1]. this 
approach required by from the institu-
tion faculty hard work on the moderni-
zation of basic educational programs, 
curriculum and test materials. in line 
with such modifications the educa-
tional process was also adjusted: the 
number of hands-on labs with the latest 
information technology and modern 
tools was increased. for training oil and 
gas industry professionals teaching and 
research laboratories and classrooms 
for special disciplines were equipped 
with modern and unique instruments 
and equipment, including: oil and gas 
geology, geophysics and field wells, 
core analysis and reservoir fluids, drill-
ing equipment and tools, oil and gas 
refining technology, research,  labora-
tory test on oil and petroleum products, 
oil and gas transport, automation and 
control equipment, fire protection oil 
production facilities, oil and gas stor-
age and transportation. all purchased 
equipment and devices had been ex-

fig. 2.
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amined and previously approved by the 
experts of the oil company rosneft. 

further steps in the development 
of practically oriented training entailed 
structural changes in the institute of 
oil and gas. together with  compa-
nies different industry-based depart-
ments were established: on the base of 
Jsc achinsk refinery - department of 
chemical technology of hydrocarbons,  
on the base of JsK Eniseygeofizika 
- department of geophysical meth-
ods, on the base of Jsc Vankorneft and 
KrasnoyarskniPineft -  department of 
development and operation of oil and 
gas fields, jointly with the institute of 
catalysis sB ras and the institute of 
chemistry and chemical Engineering 
sB ras - scientific and educational 
center for research and development in 
the field of catalysis and petrochemistry 
was founded. these structural changes 
were aimed at creating conditions 
to bring research results to industrial 
designs and commercial products, test-
ing and implementation of technical 
and technological innovations for the 
benefit of oil companies.

for the purpose of making a 
system of practically oriented train-
ing of professionals ready for research 

and innovation and in order to create 
multidisciplinary research teams the 
president of Jsc nK rosneft Mr. E. Yu. 
Hudaynatov approved a joint plan of 
action and effective cooperation to 
implement the company program of 
innovative development and signed an 
order to establish on the base of the 
sfu institute of oil and gas rosneft 
innovation center and center of excel-
lence in the field of petroleum refining.  
currently, a long-term perspective tar-
get order was formed by the company 
to conduct research and development 
activities at the university.

subsidiaries of the oil company 
rosneft provide motivated and success-
ful students the opportunity to undergo 
practical training from novorossiysk 
to the far East.  the company pays 
great attention to promote success-
ful learning and research activities of 
students and young teachers. in view of 
this there are annual corporate scholar-
ships and grants, funding programs for 
academic mobility of talented students 
from foreign universities. in order to 
attract professors from leading russian 
and foreign universities to work at sfu 
rosneft has been earmarked donation 
to the university to purchase a comfort-

2.  
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able dwelling (6 apartments). rosneft 
has been also investing funds in the 
development of the institute of oil and 
gas through cooperation in the field 
of retraining and skills development, 
training courses for trade qualifications 
at university training ground as well. 
the above listed examples of large-
scale and systematic technical and 
financial support of the university by 
one company are rarely met not only in 
russia but also in Europe [2].

Partnership with rosneft has 
allowed the university to join two rus-
sian technology platforms «technology 
of production and use of hydrocarbons» 
and «deep processing of hydrocarbon 
resources», as well as regional technol-
ogy platform «technology of extract-
ing and processing of hydrocarbon 
resources». the main purpose of these 
technology platforms is providing the 
transition from resource-based econ-
omy to an innovative development of 
oil and gas industry. the company has 
initiated the development of coop-
eration with leading international oil 
and gas companies and universities to 
invite visiting professors, transfer of 
educational technologies, to be aware 
of the latest technologies in the oil and 
gas sector, the academic exchange of 
students and teachers.  agreements on 
cooperation and (or) memorandum of 
understanding were signed  with such 
companies  as schlumberger (usa) and 
Heinemann oil (austria), Weatherford 
(usa), gexcon (norway),Vinci tech-
nologies (usa),  french institute of 
Petroleum , national Polytechnic insti-
tute of toulouse (france), university of 
texas at austin (usa), agriculture and 

technology university of texas (usa, 
Houston), etc.

today with the support of ros-
neft a non-profit partnership «national 
institute of oil and gas» is established 
in russia by analogy with the french 
institute of Petroleum. the founders are 
presented by 16 universities (including 
sfu), which train specialists for the oil 
and gas industry, 4 institutes of russian 
academy of science and llc «all-rus-
sia research and design institute of oil 
refining and Petrochemical industry». 
the goal of the institute is the co-
ordination of educational programs 
in russia, research, development of 
new technologies, consolidation of 
information and human resources for 
the benefit of oil and gas industry. 
the interaction between rosneft and 
siberian federal university has many 
different aspects - from the coopera-
tion in educating the next generation 
of professionals in the oil and gas field 
to the partnership in basic and applied 
research aimed at solving the prob-
lems of tomorrow. thus, the company 
is considering the university not only 
as a worthy partner for staff training, 
but also as an important source of new 
knowledge and innovative thinking.  
Positive experience of private and state  
partnership between the oil company 
rosneft, the government of the Krasno-
yarsk Krai and siberian federal uni-
versity, high-quality and timely imple-
mentation of the project represents a 
good practice that would be useful for 
further collaboration of the university 
with other companies as well as for all 
Higher Education in russia.
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Challenges and Solutions:  
Master’s Student training  
for Post-industrial Economy 

the basic principles of education 
program development, training tech-
nologies and education system itself 
depend on the social and economic 
structure of the society.

We must now subject the main dif-
ferences of industrial and post-industrial 
education and economy to a somewhat 
closer scrutiny (table 1) [1].

Higher education in the indus-
trial society is widely regarded being a 
public benefit and it is provided on the 
bases of technocratic approaches and 
autocratic class and lesson system origi-
nally designed by Jan amos Komenský 
in Vii century. the system is aimed 
to provide mass education and meet 
the requirements of mass production 
characterized by low-changing nomen-
clature. 

in due time, this reform was 
considered to be a breakthrough in the 
system of education.

unlike industrial society that is 
motivated by mass production of goods 

and services, post-industrial economy is 
focused on an absolutely different type 
manufacture:

production of goods and services in 
accordance with customers’ needs,
development of market driven 
industry,
anthropocentric approach, 
science-based production.

in post-industrial society, an 
economic transition has occurred from a 
manufacturing based economy (concen-
trated production areas) to the dispersed 
production networks, i.e. corporations 
and transnational companies. thus, eco-
nomic globalization can be observed.  

High «quality of life», personal 
fulfillment and knowledge-driven in-
dustries are the main characteristics of 
a new social and economic structure of 
the society. 

as for education, it is no longer 
viewed being a public benefit, but an 
educational service obtained through 
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self-planning, self-education, and 
self-orientation and characterized by 
sustainability, efficiency, naturalness 
and result assurance within a person life 
pattern.  

several failed attempts have been 
made since 1960 to modernize tradi-
tional class and lesson education system 
regarding new requirements. today 
the class and lesson system is critically 
reviewed.  

to give an example, d. sanghera, 
professor of university of Michigan (the 
usa) said: «We are approaching the 

completion of a great experiment in 
mass education».

the class and lesson system of 
mass education designed by Jan amos 
Komenský turned out to be a failure as it 
educated several generations of un-
skilled personnel showing absurdly high 
level of ignorance. this system kills the 
desire to continue studies both in adults 
and youths. 

the class and lesson system is 
aimed at training of numerically insignif-
icant elite that can make a success due 
to its capabilities and talents. contrary 
to what one might expect from educa-
tion, it breeds poorly educated and 

Social and Economic 
Characteristics

industrial Society Post-industrial Society

Predominant 
manufacturing model

mass use of machinery for solving 
social and economic problems;
mass production of standardized 
goods characterized by low-changing 
nomenclature 





production of goods and services to 
meet consumer’s (client)  needs 



Manufacturing process 
management

succession of technological processes 
in terms of concentrated production 
sites (plant, factory and etc.);
standardization; 
centralization; 
gigantomania 







transnational corporations;
«market-driven industry»;
anthropogenic approach;
science-based industry






Primary factor of 
production

financial capital intellectual capital
(human, structural, managerial, 
innovative, process-driven 

social and economic 
structure of the society

economics of scale;
technocratic approach;
mass production and distribution;
mass culture and education






economy globalization;
high «quality of life»;
personal fulfillment





Education system education as a public benefit;
education is out of manufacturing;
class and lesson system;
authority






customer-oriented system of 
educational services based on:

self-administration,
personal orientation,
continuity,
efficiency,
quality, 
result assurance,
naturalness









table 1.
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absolutely indifferent majority of people 
deprived of any possibilities». (http://
www.si.umich.edu), [2]. 

today, the study of professional 
education system which would meet the 
requirements of post-industrial economy 
and society is proceeding vigorously.

let us consider the basic require-
ments for educational technology 
Master’s degree program.   

first of all, it should be realized 
that in terms of the transition to the in-
novative economy technology Master’s 
degree program is viewed as one of the 
strategic interests of the russian federa-
tion. Masters of technology, being the 
representatives of innovative culture, 
must accelerate production industry de-
velopment and contribute towards the 
acquisition of new technologies.  

it is essential to help Master’s 
students to conceive the fact that they 
belong to the professional elite meant 
to play a key role in post-industrial 
economy reconstruction.  

technology Master’s degree pro-
gram must be focused on the develop-
ment of the following competitive skills 
and advantages:

acquisition of knowledge in engi-
neering problem solution, innova-
tion studies, mechanical  and civil 
design;
ability to work on projects in inter-
disciplinary network, interact with 
the experts of various subject fields 
through telecommunication media 
and technology; 
acquaintance with the methodolo-
gy of automated cooperative design 
of complex systems at all stages of 
life cycle (cals-technologies); 
innovative way of thinking and 
creativity; 
integrated and interdisciplinary 
knowledge, application of multicri-
teria approach to solving complex 
problems;
experience in research work, in-
cluding engineering, economic and 
ecological decisions, knowledge of 
technology transfer methods; 
sustainable motivation for continu-
ing education; 















ability to apply self-administration 
techniques for professional, per-
sonal and talent development;
English language fluency for profes-
sional interaction.

the above-mentioned competi-
tive advantages would enable Master’s 
students to work and take the decisions 
more effectively in comparison with 
enterprise’s specialists.

Master’s students training must be 
provided through self-directed and self-
planned learning in accordance with 
competence-based programs character-
ized by interdisciplinary methodology, 
flexibility (module-based), learner-ori-
ented approach, and liberal structure. 

the necessity to combine deep 
fundamental knowledge with engineer-
ing creative work and entrepreneurial 
skills poses a major challenge concern-
ing Master’s students training for post-
industrial economy.

to overcome this difficulty it is 
necessary to change the Master’s pro-
gram itself.

today, it is obvious that traditional 
understanding of professional educa-
tion as an acquisition of a definite set of 
knowledge, based on teaching of fixed 
subjects, is not sufficient to provide an 
effective training of Master’s specialists. 
Moreover, it significantly retards the 
formation of new ways of thinking. 

not only subjects should become 
the basis of education, but also the ways 
of thinking and functioning, i.e. proce-
dures of reflective nature. Knowledge 
and methods of learning and functioning 
should be united into organic integrity.

all this poses a task of including 
the following issues into the require-
ments to content and level of engineer-
ing training: 

fundamentalization of engineering 
knowledge and activity;
assurance of innovative thinking 
development;
specialist complex training for fur-
ther innovative activity (abilitation). 

an essential point in technology 
Master’s student training must be funda-
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mentalization of engineering knowledge 
and activity (fig. 1).

the development of innovative 
thinking must be considered as one of 
the main objectives in Master’s training 
for post-industrial economy (fig. 2).

innovative way of thinking com-
prises creative, strategic, systematic and 
transformational mental activities, as 
well as peculiarities of interdisciplinary 
knowledge.

complex training of specialists 
for further innovative activity must be 
viewed as an integral part of Master’s 
program (fig. �).

the application of effective tech-
nologies and international information 
resources for knowledge acquisition, de-
velopment of professional, educational 
and personal qualities must be regarded 
as a crucial point in Master’s student 
training: 

benchmarking, case-technology, 
personal and professional develop-
ment courses, business-training 
activities;  
business games and team building 
activities; 
problem and project based study;
workshops;
project sessions;
interdisciplinary projects;
project fulfillment according to 
customer’s needs.

it is very important for Master’s stu-
dents to be involved in real task comple-
tion and project work fulfillment in order 
to stir their creative activity and develop 
target-oriented education.

all this would contribute to the 
transition from the entirely educational 
process to the so-called science-based 
education in terms of Master’s students 
training.

science-based education can be 
represented as a system of workshops 
organized by distinguished scientists and 
leading engineers. the updated commu-
nity of Bachelor’s and Master’s students, 
post-graduates and candidates for a doc-
tor’s degree forms a creative team, a kind 
of scientific school capable of ensuring 
consistency of educational and profes-











sional methodology, developing the 
concepts of the world and man, forming 
scientific and engineering ideals, values 
and targets, and passing the research 
traditions down to the next generations 
of engineers.  

contemporary educational tech-
nologies within the frame of Master’s 
students training must also imply partici-
pation of students in various academic 
mobility programs.

today all-sufficiency of the uni-
versity in any country, which is aimed 
at professional training of engineers 
competitive on the world market of 
intellectual labor, has been exposed to 
fair criticism. the necessity of academic 
mobility programs that enable students 
to study both in russian and foreign 
universities, as well as to participate in a 
large enterprise level is generally recog-
nized to be very important.

Based on the above mentioned rea-
soning and facts, the following conclu-
sion can be made:

the main objective of Master’s de-
gree program is to ensure compe-
tence-based education of specialists 
who will be able to take decisions 
under competitive conditions, to 
settle down quickly in a new job en-
vironment  and to perform their work 
better than those who have been 
already working for a long time. 
Master’s students must be ready to 
become the representatives of inno-
vative culture who will  significantly 
accelerate industry development and 
new technology acquisition;  
it is essential to help Master’s stu-
dents to conceive the fact that they 
constitute professional elite charac-
terized not only by deep knowledge 
obtained through competency-based 
training, but also by willingness to 
work in the terms of post-industrial 
economy; 
Master’s students training must be 
provided through self-directed and 
self-planned learning in accordance 
with competence-based programs 
characterized by interdisciplinary 
methodology, flexibility (module), 
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fig.1.

fig. 2. 

fig. 3.
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learner-oriented approach, and 
liberal structure;
Master’s degree programs must be 
based on active learning techniques, 
international information resources, 
intensive study with distinguished 
faculty, active participation of stu-
dents in research and project work, 
carried out in technological incuba-
tors and strategic partner’s sites;
to train specialists competitive on 
the world market of intellectual 





labor it is crucial to expand student 
academic mobility by implementing 
double degree programs and active 
participating of industrial enterprises. 
 
to conclude, i would like to em-

phasize that in order to succeed in solv-
ing problems of Master’s student training 
it is necessary to attract Bachelors from 
different russian universities based on 
competitive selection.
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interactive training as  
a Modern Specialist training System  
in oil and gas industry

the modern stage of the society 
development is characterized by high 
requirements to educational level and 
competences of the operating staff. it 
is caused by the implementation of 
new technologies and process units 
in production, which allows reduc-
ing the number of operating staff and 
even having some units stand-alone 
serviced. the staff competences, which 
are necessary at the moment, are the 
following: the ability to take decision 
in accident situation, the ability to use 
system approach, the ability to use 
different operation systems, etc. these 
skills are formed and developed in the 
process of interactive training. in the 
general form, the interactive training is 
viewed as a specially arranged form of 
cognitive activity. the training proc-
ess, in this case, allows students to be 
involved in a cognitive process. they 
have the possibility to understand and 

КОНЦЕПТУАЛЬНЫЕ ОСНОВЫ ОПЕРЕЖАЮЩЕГО ЭЛИТНОГО ОБРАЗОВАНИЯ В СФЕРЕ 
ТЕХНИКИ И ТЕХНОЛОГИЙ

E.g. leontyeva

Heard-forgot, saw-remembered, made-understood.  
Chinese proverb

National Research Tomsk Polytechnic University
E.G.	Leontyeva

the article deals with comparative analysis of interactive training imple-
mentation with respect to the specialists working for the leading energy 
companies of the world such as Shell, BP, tnK- BP, BouBon,  «gaS-
ProM» oJSC. the interactive training is viewed as the training built on 
interaction of the student with the training environment on the basis of 
real production processes.

Key	words: interactive training, modern specialist training system, leading energy 
companies, competencies.

reflect on what they know and think. 
(fig. 1) [6, p. 25-27].

    We consider the interactive 
training in a particular form, as a train-
ing built on interaction of the student 
with the training environment on the 
basis of real production processes. 

the best way for adults to re-
member information is to be actively 
involved in the course of training 
solving practical tasks and exercises. 
Psychologist researches show that adults 
remember 20% of what they hear, 40% 
of what they hear and see and 80% of 
what they hear, see and do. that is why 
the training is less effective if students 
obtain information in a passive way: 
listening to lectures and watching teach-
ing slides. doing is here understood 
as information compilation, critical 
evaluation of the obtained information 
and practical implementation of knowl-
edge. training is the most effective if 
it takes into account a real situation. 
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fig. 1. interactive training scheme

teacher

Student

Student

Student

the interactive training implementa-
tion should include actions that help 
students to develop critical thinking, 
to solve real tasks and to acquire skills 
that are necessary for further effective 
work on similar tasks. therefore, the 
basic components of interactive training 
are interactive exercises and tasks for 
students to do. there are two reasons of 
the effectiveness of interactive train-
ing. the first one is direct participa-
tion of every student in every exercise. 
the second reason is a combination 
of theoretical and practical exercises. 
the students have to develop the skills 
which are necessary for everyday work-
ing activity [4, p. 158].

the use of modern technical and 
technological means makes the training 
very close and true to real production 
process [2, p. 26]. the elements of inter-
active training can be a virtual scheme, 
an automatic training system, a trainer-
simulator, a full scale working equip-
ment model.    

in this article we try to analyze the 
interactive training experience obtained 
by russian and foreign oil and gas com-
panies in training their staff. to conduct 
the research the following complemen-
tary methods were used: a system analy-
sis, a structural and functional analysis, 
brainstorming, expert assessments, a 
historical and comparative analysis and 
a casual analysis. the interactive train-
ing is mostly used in corporate edu-
cational institutions as the production 
safety and efficiency directly depend on 
competence level of the staff.

shell company is an international 
corporation that unites energy and   
petrochemical companies in more than 

90 countries. the corporation’s aim is 
to satisfy the society needs in energy 
sources considering economic, social 
and environmental aspects of today and 
future [7]. one of the most valuable 
assets of the company is highly qualified 
personnel. shell training centers with 
Kca dEutag company use a drilling 
trainer dart (drilling and advanced 
rig training) to train their specialists. it 
is a unique computer system that allows 
developing drilling skills and different 
engineering situations in real time mode 
with the use of downhole simulation 
technology. �d-graphics, simulation 
in real time and sound effects made 
the trainer dart the leading simulator 
in oil and gas industry. the simulator 
provides the development of practical 
skills for working on drilling rigs as well 
as the optimal ways of drilling. there is 
software in dart system that effectively 
integrates and simulates downhole 
conditions. thus the trainer can be used 
in safe conditions by both newcomers 
and experienced specialists using real 
project drill hole data. such training 
approach contributes to the reduction 
of time loss while staring up new drill 
rigs. the full-scale working simulator 
dart provides realistic practical solu-
tions at the stage of drill crew training 
before its working on a new drilling rig 
or before starting a new drilling project. 
it allows drilling a virtual hole on the 
set project parameters and identifying 
potential problems. it also encourages 
effective communication and friendship 
in the crew. the financial input into 
the simulator-trainer is insignificant in 
comparison with potential product and 
time loss risks.
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BP is an international company, 
working in more than 100 countries of 
the world. it does oil and gas explora-
tion and production in 26 countries 
[8]. tnK-BP is one of the leading oil 
companies in russia which is among 
ten world largest private oil companies 
in oil output. it was established in 200� 
as a result of BP and aar assets pool-
ing. BP and aar have the company on 
parity basis. 50% stake of slavneft also 
belongs to tnK-BP. one of the strategy 
directions of the company is the devel-
opment of organization potential: that is 
the development of staff knowledge and 
skills that meet long-term needs of the 
business [9]. 

BP, shell, total and other big 
international companies use the services 
of BourBon company – a leader of 
offshore oil and gas production [10]. 
this company works in �5 countries 
of the world, its staff consists of 8�50 
people and it has more than 400 ships. 
BourBon is based on staff develop-
ment and quality service for customers. 
recruitment and personnel training is 
the basic point in the strategic plan of 
BourBon «sKYlinE -2012». accord-
ing to the plan BourBon is going to 
double the number of ships and the 
number of staff which is the key to the 
company’s success. to achieve the goal 
the company has developed a unique 
training system built on formation of 
high level skills of all its employees. 
BourBon guarantees that its staff 
is not only qualified and experienced 
sailors but also specialists that can apply 
modern exploration techniques. in the 
frame of its politics BourBon distin-
guished key training stages, necessary 
knowledge and «know how» for every 
specialty. then an individual training 
program for every employee was devel-
oped. it includes practical training on 
shore and at sea to improve professional 
skills. the training model uses the same 
methods as the training methods in 
aviation. the staff qualification is built 
on basic theoretic knowledge, simulator 
training and personal professional expe-
rience of a student. the training course 
includes both theoretical and practical 

training. to train the staff BourBon 
established its own training centers 
equipped with the trainers that simulate 
real complicated production operations 
requiring extremely high accuracy from 
the staff. the use of simulators for per-
sonnel training became a compulsory 
condition to provide safety and high 
quality service. 

Every exercise done with the help 
of a simulator has three stages:

Preparatory phase to distinguish 
and analyze possible accidents 
and dangers;
Modeling practical exercises with 
a simulator;
summing-up by analyzing a stu-
dent’s behavior in any emergency 
situation. 

Maritime simulators are excellent 
tool for maneuvering in �d naval opera-
tions that require maximum accuracy 
and safety. a particular thing about 
the simulator «safe drilling» is a com-
mander’s control panel. on finishing the 
course the specialists have the compe-
tences for anchor and supply operations 
according to safety and quality stand-
ards developed by the company for the 
best quality service in any place of the 
world. the simulator training allows the 
students to understand all the system 
aspects, to learn the control panel using 
highly realistic settings. after that the 
students’ knowledge is tested afloat. as 
an extra option there is a possibility to 
train the work with dynamic position-
ing. Being a reliable and multi-function-
al training tool, the simulator trains the 
students for real operations. it allows 
them to model exercises on a ship of 
class 2, to carry out positioning with 
local maps, to learn regulatory proce-
dures and communication means and to 
be ready for emergency situations such 
as program changes, rapidly changing 
conditions etc.

a «Work roV uHd» simulator, 
developed by shilling robotics compa-
ny (the usa) and implemented in 2008, 
helps to train captains and crews who 
work using robot divers. the simulator 
is the first and the only one in southern 
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Europe and Mediterranean. it simulates 
very realistically technical inspection 
and maintenance using �d modeling, 
it can also simulate different weather 
conditions (visibility, streams etc.) and 
take into account different types of 
operations: pipeline installation, drilling 
rig installation etc. the simulator can be 
adjusted to a particular customer. about 
50 captains are going to be trained 
in the next 2 years. the simulator is 
developed in a mobile version and can 
be installed in any place of the world to 
satisfy any requirements of local compa-
nies in this sphere.

oao «gazprom» is one of the 
largest energy companies of the world. 
its major business lines are geological 
exploration, production, transportation, 
storage, processing and sales of gas, gas 
condensate and oil, as well as genera-
tion and marketing of heat and electric 
power. the company places high em-
phasis on the professional development 
of its team. Practically all the branch 
enterprises have their own educa-
tional institution. in 2009 the company 
adopted a program according to which 
every educational institution should 
have its own exercise area equipped 
with modern full-scale simulators. the 
educational center of «gazprom trans-
gaz tomsk» oJsc is one of the first who 
put into operation the exercise area. its 
aim is practical training of safe activities 
and skills required during gas hazardous 
works and maintenance of modern gas 
equipment and technologies. to achieve 
these aims an interactive training system 
was installed in the exercise area. it in-
volves full-scale working equipment and 
objects, virtual systems, automatic con-
trol systems (acs), central control sys-
tems and the system of training control 
and analysis in real time. the interactive 
training system has some workstations 
for the students. they simulate current 
condition of main gas pipeline facilities. 
it also has video surveillance equip-
ment for the pipeline facilities to train 
control (management) of video streams 
from cameras. the students are trained 
in group or individually with a teach-
er’s participation, whose workstation is 

connected with database. the teacher 
manages and controls the equipped 
training process. at the first stage he/she 
presents the structure and working 
principles of single units of equipment 
and main gas pipeline in the whole 
using the full-scale working equipment 
of main and auxiliary facilities. at the 
second stage the teacher sets the routine 
operation of the full-scale equipment 
facilities. Every student controls and 
analyzes the work of main gas pipeline 
equipment either from the acs or from 
the operator’s workstation. the teacher 
can change the current settings value 
by means of simulator and (or) emulator 
in real time. for example, while a gas 
distribution station (gds) works, the 
teacher changes the value of pressure 
ratio on one of the gds filters. the 
student should analyze the situation and 
take measures to remove the contingen-
cies. at the next stage the teacher uses 
simulators instead of full-scale work-
ing main gas pipeline equipment. the 
simulators set parameters either of rou-
tine operation or emergency situations 
according to set scenarios. there is a 
possibility to change parameters in real 
time. for example, the scenario of gds 
contingency operation is downloaded: 
the pressure increase is on consumer 
line. the teacher can simulate a pres-
sure regulator failure on the reduction 
line in real time. at this moment one of 
the students should do the correspond-
ing shifts (regulations) from acs of gds 
to remove  the contingency while the 
teacher and other students watch and 
evaluate his/her actions from their acss. 
Modern technological installations 
are equipped with efficient automa-
tion systems of production processes. 
However it doesn’t reduce the responsi-
bility of operators to take right deci-
sions immediately. it is especially true 
for contingencies, when people’s life 
depend on operator’s actions and good 
team work. interactive systems, which 
simulate real operation systems, are ef-
fective way for the staff training. Work-
ing in usual environment and having 
automatic skills it is easy for the student 
to apply them in real operation system. 
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training the right actions in routine and 
emergency situations, the specialists not 
only increase their qualification but also 
gain the confidence to cope successfully 
with any contingencies. as a result, the 
risk of emergency reduces decreasing 
production loss [1, p. 85]

analyzing the existing interactive 
training systems in foreign companies 
(BP, shell, tnK-BP) and in russian 
(«gazprom» company) some key points 
can be distinguished (table 1).

the comparative analysis allows 
showing the scale and distinguishing ba-
sic elements of interactive training sys-
tem. it also shows that the assessment 
criteria of interactive training efficiency 

Basic elements of interactive system interactive system 
developers

interactive system 
development on 
university basis

gazprom acs, full-scale working equipment lay-out, 
simulator, �d models

Educational centers 
of gazprom branch 
enterprises and 
equipment suppliers Effective interactive 

training systems for 
young specialist 
trainingShell Virtual system, full-scale working 

equipment lay-out, �d models the is developers 
are more often the 
suppliers of oil and gas 
equipmentBP Virtual system, full-scale working 

equipment lay-out,

BourBon Virtual system, full-scale working 
equipment lay-out, �d models

table 1.

can be error-free operation of personnel 
as well as accurate actions of the staff in 
emergency situations with on panic and 
time loss [5, p. 127]. 

thus, analyzing the experience of 
staff training in the educational centers 
of shell, BP, tnK BP, BourBon and 
gazprom, it is possible to conclude that 
the interaction training model is the 
prior direction of educational activity in 
the companies mentioned above, as this 
is the most adequate form of personnel 
training in oil and gas industry. But it 
is necessary to note that these systems 
need to be constantly upgraded and 
developed [�, p. 15�].
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target-oriented training of Computer 
Engineer-Mathematicians  
in Kazan federal university in 
Collaboration with JSC «tatneft» 

introduction
   from the late 1970s the inten-

sive development and advancement of 
it-equipment and software products 
promoted the key it industry market 
development. large-scale training of 
professionals in it areas has emerged as 
a relevant problem today [1].

   designed updated training pro-
grams for it-specialists should be based 
on international education standards, 
edited by such leading international 
professional organizations as associa-
tion for computing Machinery (acM) 
and computer society of the iEEE which 
have been involved in this area since the 
1960s of the last century.

  during the first decade of the 21st 
century a series of documents involving 
typical curriculum models were devel-
oped and designed, such as  computer 
science 2001 (cs2001) [2,�], informa-
tion systems 2002 (is2002) [4], com-
puter Engineering 2004 (cE2004) [5], 
software Engineering 2004 (sE2004) [6], 
information technology (it2006) [7].

  a second edition of above-men-
tioned documents was published. third-
generation state Educational standards in 
«applied Mathematics and it» were de-

signed on the basis of these documents 
and recommendations, respectively.  

    However, the development of 
future professional competencies should 
include those professional standards 
which conform to the actual require-
ments of russian economy [8].

     High-quality training of special-
ists is the top target of many russian uni-
versities, one of which is Kazan (Volga) 
federal university [9]. the authors of 
this article discuss their collaboration 
experience with Jsc «tatneft», one of the 
largest russian petroleum enterprises, in 
training it-engineers.

Specialist training Program organiza-
tion

since 2000 target-oriented training 
of students in applied Mathematics and 
it in collaboration with Jsc «tatneft» has 
been accomplished at Kazan university, 
institute of computing Mathematics 
& it. More than tens of highly-skilled 
graduates have become leading profes-
sionals in the it-sectors of «tatneft». 

      the training program is based 
on a tripartite agreement (company- uni-
versity-student), according to which, the 

Kazan (Volga) Federal University
R.X.	Latypov,	A.M.	Gusenkov,	V.S.Kugurakov

r.X. latypov

a.M. gusenkov

V.S.Kugurakov

the authors of this article discuss their collaboration experience be-
tween Kazan federal university and JSC «tatneft», one of the largest 
russian petroleum enterprises, in training it-engineers. 

Key	words: programmers, curriculum, interaction with enterprises.



67

ProfEssional coMPEtEncE forMation in tEcHnologiEs

8’2011

ENGINEERING
EDUCATION

company funds tuition fees to students 
and even scholarships for successful 
students, whereas graduates have to 
work for this company over three years. 
under the company initiative a new 
study system was developed including 
an updated curriculum and new lecture 
courses, which, in its turn, furthered 
a new profile area for specialists and 
integrated Bachelor and Master degree 
programs. under such conditions the 
company’s requirements are not only to 
exclude infringement of the fundamental 
skills profile in «applied Mathematics 
and it» and state Educational standards 
(sEs) requirements but also to introduce 
those integrated courses associated with 
the problems and issues of the company 
itself (Jsc «tatneft»). Besides fundamental 
subject modules in mathematical simula-
tion and it, the following courses were 
also introduced- mathematical models in 
geology & geophysics and gis (geologi-
cal \geophysical information system). 

   annually, students have intern-
ship at tatasc Petroleum Production En-
terprise. Problem-solving topics for term 
and graduate papers are elaborated by 
the employers of this enterprise as well 
as within the frame of business contracts. 

training Program Description
the majors are interrelated with 

information technology (it) and are 
divided into two modules: theoretical 
module based on discrete mathematics 
and training module courses, involving 
sophisticated software engineering.   

   the training module courses 
include:

object-oriented analysis and 
engineering design ( esp. uMl and  
case-technology); 
specific information processing 
language (iPl) and their automation 
design;
Programming technology in Java, 







technology of  oracle database  
(Java and oracle database are pro-
prietary standards in Jsc tatneft»); 
operation systems  (uniX);
digital  signal & image processing;
computer graphics;
computer architectural design;
data design and algorithms;
software engineering;
gis.

the training program also involves 
integrated modules specifically designed 
for Jsc «tatneft», such as courses associ-
ated with digital copyright (or security 
policy) and petroleum engineering, 
embracing applied tasks and solutions 
with different engineering approaches. 
these target-oriented modules include 
the following courses:

Mathematic methods in continuum 
mechanics;
fundamental principles in geology 
and geophysics; 
reservoir engineering;
Hydrodynamic well testing (aof 
testing);
Petrophysics and fundamental prin-
ciples of filter (seepage) theory;
Mathematical reservoir simulation;
Hydrodynamic methods in geology 
and geophysics;
numerical methods in hydrody-
namic filtration theory.

Conclusion
Here the authors gave a very 

concise description of their collabora-
tion experience between Kazan federal 
university and Jsc «tatneft», one of the 
largest russian petroleum enterprises, in 
training it-engineers. further collabora-
tion would involve the establishment of 
a research-training center of data support 
in oil field development as well as the 
development of integrated programs with 
institute of geology and Petroleum Engi-
neering of Kazan federal university.



























ProfEssional coMPEtEncE forMation in tEcHnologiEs

68

8’2011

ENGINEERING 
EDUCATION

rEfErEnCES
1. it-Personnel in russian Economy. Employment range, current demand and 

forecasting in 2012 within it industry and national economy sector- analytical 
research 2007 [Electronic resource]: url: http://window.edu. ru/window catalog/
files/r60�� 5/itstaff_demant_2007.pdf, free. – title from the screen.

2.  computing curricula 2001. computer science [Electronic resource]: final report 
(dec. 15, 2001) / iEEE computer soc., assoc. for computing Machinery. – url: 
http://www.acm.org/education/curric_vols/cc2001.pdf, free. – title from the screen.

�.  computing curricula 2005 [Electronic resource]: the overview report covering 
undergraduate degree programs in computer Engineering, computer science, 
information systems, information technology, software Engineering, �0 sept. 2005 
/ assoc. for computing Machinery (acM) [et al.]. – (computing curricula series).– 
url: http://www.acm.org/education/curric_vols/cc2005-March06final.pdf, free.– 
title from the screen.

4.  is 2002. Model curriculum and guidelines for undergraduate degree Programs 
in information systems [Electronic resource] / assoc. for computing Machinery 
(acM)[et al.]. – url: http://www.acm.org/education/is2002.pdf, free. – title from the 
screen.

5.  computer Engineering 2004. curriculum guidelines for undergraduate degree
 Programs in computer Engineering [Electronic resource] : final curriculum report, 

2004, dec. 12 / iEEE computer soc. [et al.]. – (computing curricula series). – url: 
http://www.eng.auburn.edu/ece/cccE/cccE-finalreport-2004dec12.pdf, free. 
– title from the screen.

6.  software Engineering 2004.curriculum guidelines for undergraduate degree
 Programs in software Engineering [Electronic resource] / iEEE computer soc. [et
 al.]. – (computing curricula series; aug. 2�, 2004). – url: http://sites.computer. 

org/ccse/sE2004Volume.pdf, free. – title from the screen.
7.  information technology 2008. curriculum guidelines for undergraduate degree 

Programs in information technology. Version: Posting nov 2008 [Electronic resource] 
/ assoc. for computing Machinery (acM), iEEE computer soc. – (computing 
curricula inf. technol.). – url: http://www.acm.org/education/curricula/ 
it2008%20curriculum.pdf, free. – title from the screen.

8.  standards of Professional Practice in it-technology. 2008
 [Electronic resource] // АcM: assoc. for computing Machinery: – url: http://www.

apkit.ru/default. asp?artid=557�, free –title from the screen.
9.  r.X. latypov (2008) target-oriented training students in «applied Mathematics and 

it» in Kazan university / r.X. latypov, a.M. gusenkov, V.s.Kugurakov // russian 
conference   teaching it in rf» (n. novgorod, May 12-1�, 2008) n. novgorod – pg. 
�1–�2.



V.P. nazarov

integrated System of Engineering 
Education in aerospace university

Siberian State Aerospace University named after Academician M.F. Reshetneva
V.P.	Nazarov,	M.G.	Melkozerov

the ideas of inseparable combina-
tion of theoretical training with sci-
entific research and enhanced profes-
sional-practical training have always 
been the basis for the native system of 
engineering education. in the middle 
of the 20-th century there appeared the 
problem of integration of education, sci-
ence and production in our country with 
the intensive development of advanced 
industries, implementation of new tech-
niques, construction and reconstruction 
of enterprises intended for the produc-
tion of the international standard. under 
these conditions the demands for engi-
neering  university graduate capable of 
quick adaptation at production process, 
with profound knowledge in production 
process organization principles, pos-
sessing professional skills of engineering 
jobs has grown significantly.

to solve this problem the resolu-
tion of the ussr council of Ministers 
was adopted in december, �0, 1959 
№1425 «on organization of plants-
technical colleges» as higher engineer-
ing institutions of new formation aimed 

at training specialists  of high qualifica-
tion for competitive enterprises. accord-
ing to this state resolution, Krasnoyarsk 
plant-technical college was commis-
sioned to provide the efficient training 
for rocket-space specialists who had not 
been trained in siberia before. 

Within 50 years of its life the tech-
nical college has passed a long and hard 
way from the branch of Krasnoyarsk 
Polytechnic institute to siberian state 
aerospace university, which at present 
is a unique specialized university on the 
vast siberian-far-east territory train-
ing specialists in the sphere of space 
rocket design and production as well as 
operation and maintenance of aviation 
technology. in some programs  sibsau 
is a leader in the structure of aerospace 
education in our country.

aerospace education takes a 
special place in the russian educational 
system. it is quite reasonably ranked 
as elite professional education pre-
sented its long-term efficiency by high 
achievements in native aviation and 
cosmonautics. in spite of some serious 

 M.g. Melkozerov

the article deals with the basic principles of higher professional educa-
tion integrated system. the organization and planning methods of tuition 
process for aerospace specialities in the system of integrated teaching are 
presented. Some innovative educational techniques aimed at enhance-
ment in training quality are given. 

Key	words: integrated educational system, internshiptraining, project-team training, 
aerospace education, quality management system.
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social-economic and production prob-
lems the russian aerospace industry 
has produced items of space rocket and 
aviation technology that has no world 
analogues and in terms of some engi-
neering specifications exceed the best 
foreign samples.

High complexity of aerospace 
technology, specificity of applied tech-
niques, presence of military component 
and dynamics of production develop-
ment require the knowledge of not only 
theoretical bases in design and produc-
tion of this equipment but also all the 
stages of its operation. this fact defines 
the central role of system approach to 
the problems of optimal design of edu-
cational curricular for specialists’ train-
ing in the sphere of aviation, aerospace 
and cosmonautics. it is just the prin-
ciples of consistency, succession, and 
continuity that the integrated system of 
training highly qualified engineers in 
sibsau is based on and realized suc-
cessfully during fifty years of existence.

the integrated training system im-
plies combination of theoretical courses 
with production professional internship 
in the structure of curricular. the princi-
ples of integrated training in speciality 
of space rocket profile are basic for all 
stages of the university development. 
they are sure to have changed and 
determined by the tasks of development 
trends in space rocket complexes of dif-
ferent generations and current produc-
tion conditions. integrated system has 
always been considered as a possibil-
ity for realization of flexible forms in 
educational activity taking into account 
individual abilities and skills of future 
graduates in definite type of engineering 
job: research, design, project, engineer-
ing, production. on the other hand, 
it is obvious that in modern condition 
integration with knowledge-intensive 
and high-tech production is the most 
efficient way of preparing graduates 
for the leading edge of the scientific 
progress using human, engineering, and 
scientific resources of enterprises in the 
course of training.

flexibility and adaptability of inte-
grated system is visually demonstrated 

by the graph of educational process in 
engineering specialities. for example, 
students learning at such specialities 
as «rocket engines», «flight control 
systems», «Engineering technology», 
«technology and facilities of welding 
engineering» during one term of the 
third year and one term of the fifth year 
combine internship in the first part of 
the day with class  hours in the univer-
sity in the second part of the day. this 
stage of the engineering internship dur-
ing which junior students learn definite 
working jobs and get working qualifica-
tion of machine operator, nc machine 
operator, fitter, electrician, welder. 
senior students work in engineering 
positions in workshops, departments, 
laboratories of an enterprise. 

of some different view is the 
curriculum of students specialized in 
«cosmic apparatus and upper stage 
equipment» as well as «space control 
and positioning systems», «technology 
of cosmic engineering», «systems of 
cosmic information and telecommunica-
tion». these specialities and speciali-
zations are trained at undergraduate 
departments established in «information 
satellite systems» Jsc. these depart-
ments are headed by leading scientists 
and specialists, doctors of sciences, 
professors, prize-winners of the high-
est level – designers of modern na-
tive spacecrafts. Most teachers of the 
undergraduate departments are leading 
specialists at the enterprises having 
scientific degree and positions. 

students learning at the under-
graduate departments have engineering 
production internship in the period of 
specialization (two terms of the fifth 
year), but within the previous four years 
students learn common full-time. train-
ing at the undergraduate departments 
is an elite educational form, therefore 
students are selected on competitive 
base with clear perspectives in their 
future career in design and production 
departments of «information satellite 
systems» Jsc. 

it is important to note that stu-
dents from the very beginning of train-
ing at the specialized departments are 



71

ProfEssional coMPEtEncE forMation in tEcHnologiEs

8’2011

ENGINEERING
EDUCATION

assigned to definite theme-based issues 
that make educational process a special 
target training conditioned by not only 
formal mutual responsibilities  of a stu-
dent and enterprise but also mostly by 
creative relationship of future specialists 
and their teachers at the enterprise.

Within the period of internship the 
students have the chance to study com-
plex economic relations and enterprise 
structure, to learn real technological 
problems, to get skills in professional 
engineering and management jobs. 
students get familiar with the latest 
achievements and features of produc-
tion via engineering documents, but not 
only textbooks that often go behind the 
rate of newest cosmic rate engineering 
developments.

Hence, integrated system of train-
ing enables close relations of teaching 
methods and individual forms of stu-
dents’ activity. the results of such work 
are significant engineering solutions and 
developments. it is particularly obvious 
in term and diploma paper performance, 
the common requirement for which is 
practical application of the theme and 
possibility to implement in production.

integrated system of students’ 
training in sibsau is in fact an innova-
tion system and realized by means of 
intensive application of up-to-date in-
novative teaching techniques, effective 
implementation of advanced methods 
of scientific teaching activity. Method-
ology and arrangement of professional 
students’ training in sibsau has always 
been based on the latest achievements 
in science, technology and engineering. 
at the same time at the turn of the XXi 
century there is a transition into new, 
interconnected processes and methods 
in design, production, testing and op-
eration. they are commonly referred to 
as technologies of information support 
at all stages of commodity life cycles 
– from design to performance.

special attention is paid in the 
university to application of project-
oriented techniques of students’ team 
training providing the new quality for 
engineering education.

to realize the project-oriented 
team method the university together 
with «information satellite systems» Jsc 
established the scientific-educational 
center «space systems and engineering» 
where students of different years and 
specialities are involved in complex 
project teams presenting an simulation 
model of production project teams for 
developments of new items.

as an educational project a 
complex project in designing small-
dimension spacecraft was developed 
which could be performed from project 
to launch during the years of study 
at university. arrangement of project 
teams is made on the basis of competi-
tive selection with obligatory develop-
ment of individual curricula for every 
student, a project participant. the 
project management is based on the 
distributed management internet-system 
(http://smka.sibsau.ru//) corresponding 
to the standard of Project Management 
institute, 2004.

for processing the project-oriented 
teaching methods the project «ra dEc» 
(radiation screen) has been realized in 
university. in the course of the project 
performance students developed a 
research device under the supervision of 
the university teachers and «information 
satellite systems» Jsc specialists. it was 
fitted at small spacecraft «Yubileyny» 
launched in 2008 by launch vehicle 
«rokot» to the high circular orbit. satel-
lite control was given to the students’ 
center of sibsau space flight control 
at definite time. students participating 
in the project got unique experience in 
development of space vehicles, skills in 
team work.

at present method of project-ori-
ented team teaching is being developed 
and has become one of the basic terms 
for establishing a number of small 
spacecrafts in «information satellite sys-
tems» Jsc. Positive results of pedagogi-
cal approbation allow for its using in 
formation of communicative and profes-
sional competences of the graduates in 
different specialities and profiles [1].
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from the very beginning of its 
activity since 1960 the university has 
trained engineers for military industries 
of the country. therefore it is quite 
logical for sibsau to participate in re-
searchers’ training program for military 
branches of industry adopted by the 
government of the russian federa-
tion. the university is one of the largest 
executives of the given program for the 
enterprises of the federal space agency. 
target students’ training for plants 
and institutions of military-industrial 
complex is performed with highest ef-
ficiency when using integrated training 
system. the basic customer enterprises 
(«information satellite systems» Jsc, 
«Krasmash»Jsc, «geophysics» ccB) 
define timely the departments and 
working positions for students’ intern-
ship; develop the themes for individual 
tasks. students doing well in studies got 
extra allowance.

complex and systematic approach 
to the integrated aerospace education 
in sibsau deserved wide recogni-
tion. in 2009 the Ministry of Education 
and science of rf with the support of 
roscosmos adopted the resolution on 
establishment of the Multiple-access 
resource center of «spacecrafts and 
vehicles». organized in accordance with 
the federal target Program «scientific, 
academic and teaching staff of innova-
tive russia» sibsau recourse center is 
intended for solution of essentially new 
scientific-educational problems related 
to development and implementation of 
cosmic production high technologies, 
training of elite specialists and academic 
staff in the sphere of applied cosmonau-
tics.

the principles of integrated train-
ing forming the basis for aerospace engi-
neering education have been developed 
in other branches of the university edu-
cational activity. for instance, in train-
ing engineers-physicists there is a close 
cooperation with research institutes 
of the siberian branch of the russian 
academy of science. the training in the 
form of «phystech» is performed in this 
case when junior students are mostly 
taught fundamental disciplines in terms 

of classical university system. combina-
tion of study with students’ research 
work is performed by senior students in 
the labs of ras siberian branch research 
institutes. students-physicists are trained 
on high-tech unique equipment of aca-
demic institutes.

in 2007 siBsau and Krasnoyarsk 
scientific center of ras siberian branch 
signed an agreement about strategic 
partnership the major goal of which is 
arrangement of joint work in enhance-
ment of students’ and academic staff 
quality training by means of involve-
ment of leading scientists from academ-
ic institutes in the educational process, 
joint solution of important scientific 
problems, participation in federal target 
programs, development and expertise of 
local target programs, sharing research 
equipment, scientific conferences and 
seminars.

in association with academic insti-
tutes of ras sB the university arranged  
innovative scientific-education centers 
«institute of cosmic research and high 
technologies», «closed space systems», 
«safety of engineering systems» where 
educational process is performed for 
bachelors, masters, specialists, and  
post-graduates in close cooperation with 
researches in the sphere of nanotechnol-
ogy and space materials science, remote 
sensing  of the Earth surface, modeling 
of heat-mass exchange processes in 
closed cosmic biosystems, reliability 
evaluation of engineering systems and 
other promising fundamental and ap-
plied scientific trends.

Quality assurance in students’ 
training is a basis for university strategic 
policy. in sibsau the Quality Manage-
ment system (QMs) has been developed 
and introduced. it is formed on the prin-
ciples of international standards of iso 
9000 series. as the base standard giving 
requirements for QMs development and 
certification gost r iso 9001 – 2001 
is accepted. in the process of QMs 
formation the necessary standard and 
methodical documents describing and 
regulating the main stages of univer-
sity inner activity have been designed. 
sibsau QMs was certified by the state 
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Quality Management system certifica-
tion Body in the sphere of education 
and scientific research and included in 
the state quality system register [2].

one of the main functions of 
Quality Management system consists 
in permanent monitoring of educational 
process and analysis in dynamics of 
educational activity results. due to 
independent estimation of students’ 
knowledge the university takes part 
regularly in federal internet-examination 
that is held by the national accredita-
tion agency in the sphere of education. 
the results of internet-exam along with 
those of students’ current and final 

attestation are the basis for correction 
decision.

long-term successful experience 
of sibsau in training specialists in the 
sphere of space rocket engineering, 
high-tech engineering production shows 
great potentials of the integrated system 
in engineering education. scientific 
generalization of such an experience, 
development of methodical base for 
integrated professional curricula in the 
condition of all-round transition to con-
ditional structure of russian educational 
system is an urgent problem of academ-
ic and engineering staff of our country.
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Evaluation of graduate Qualification 
Works in Engineering university

Performance and defense of gradu-
ate qualification work (gQW) is one of 
the stages in assessment of an engineer-
ing university graduate to reveal his/her 
level of qualification and correspond-
ence to the requirements of the federal 
state Education standard (fsEs). general 
requirements for gQW and the proce-
dure of certification are specified in the 
regulation of final state certification 
of university graduates of the russian 
federation approved by the order of 
Education Ministry of russia of 25.0�.0� 
№ 1155. the regulation suggests the 
subsequent development of methodi-
cal standards in gQW evaluation by 
every university where specificity of 
each university’s activity, peculiarities 

of provided progrmas and other aspects 
of students’ training are to be taken into 
account. these standards are to include 
factors, indicators and criteria for gQW 
assessment and evaluation of graduates’ 
training level, their preparation for pro-
fessional performance. such a standard 
can be the presented technique in which 
general regulations of final state certi-
fication of the university graduates are 
elaborated and indicators, criteria and 
the procedure of bachelors’, specialists’, 
masters’ gQW evaluation are stated.  

Quality assessment of gQW and 
evaluation of graduates’ training level 
is performed by the state Examina-
tion Board (sEB) as a result of defense 
in 12 indicators (table1). the first ten 

Moscow State University of Radio-Engineering, Electronics and 
Automation, MIREA
М.V.	Pokrovskaya,	V.V.	Sidorin

М.V. Pokrovskaya

V.V. Sidorin

Performance of graduate qualification work (gQW) is the most effective method 
of revealing knowledge, skills, and competences formed in the process students’ 
training in university and presented in a concentrated form for the State Exami-
nation Board (SEB) for thesis defense. the restricted time of diploma defense, 
graduates’ personal qualities, membership of SEB and a number of other factors 
decrease significantly low enough degree of objective evaluation of gQW by the 
expert method. in the condition of permanent growth in demand for engineer-
ing graduates on the part of employers and increase in importance of graduates’ 
evaluation at his/her certification in the further professional activity and career 
development designing methods and techniques for objective evaluation is of 
particular significance. in this paper the technique of gQW evaluation of engi-
neering graduates tested at specialists’ and bachelors’ assessment of «Design and 
technology of Electronic instrumentation» is presented.

Key	words: graduation thesis, technical university, singular quality indicator, complex 
quality rating indicator, measures, indicators, weighted coefficients, State Examination 
Board, graduate certification.
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indicators assess the work itself and its 
defense. in terms of each 10 indicators 
gQW is assessed in ten-point scale 
– from 1 to 10 points. the eleventh 
indicator includes students’ performance 
in the process of training and is assessed 
in three-point scale – from � to 5 points. 
the twelfth indicator accounts for a 
reviewer’s assessment and is evaluated 
in four-point scale taking the values from 
2 to 5 points. Evaluation of gQW is 
performed by the members of sEB. Every 
member assesses gQW independently 
in terms of 10 single quality indicators 
presented in table 1 and places his/her 
grade in the individual questionnaire. 

different significance degree of 
indicators is found by weighted coef-
ficients. the magnitudes of indicator 
weighted coefficients include current 
requirements for gQW and graduates’ 
competences from the part of the gov-
ernment, employers, and labour market 
and can be changed in some cases tak-
ing into account definite circumstances, 
social-political and economic condi-
tions, priorities in gQW evaluation. 

Evaluation of gQW in points using 
four-point scale (excellent – five points, 

good – four points, satisfactory – three 
points, unsatisfactory – two points) is 
performed in terms of complex criterion 
including: 

complex quality indicator normalized 
to its maximum possible magnitude:  
Q Σ mean /Q Σ max  ; 
every mean single indicator nor-
malized to its maximum magni-
tude: 
Q mean n / Q n max. 

criteria for gQW evaluation using 
four-point scale are presented in table 2. 

adding all grades of sEB members 
the complex quality indicator is calcu-
lated: 

complex quality indicator for each 
work normalized to its maximum 
magnitude: 
Q Σ mean /Q Σ max  ;

Mean single indicators normalized 
to their maximum magnitudes: 
Q mean n / Q n max;
Mean defining single quality 
indicators normalized to their maxi-
mum magnitudes: 
Q i def./Q i def.max. 
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1 correspondence of gQW to the task requirements Q1 1÷10 � � �0

2 Personal contribution to the project Q2 1÷10 2 2 20

� Practical significance and expected results Q� 1÷10 1 1 10

4 novelty and originality of work Q4 1÷10 0,5 0,5 5

5 Quality of work conclusion (completeness and 
correspondence to the design requirements)

Q5 1÷10 0,5 0,5 5

6 Quality  of developed materials Q6 1÷10 0,5 0,5 5

7 Quality of material presentation to sEB Q7 1÷10 0,4 0,4 4

8 answers to the sEB members’ questions Q8 1÷10 0,5 0,5 5

9 Quality of economic part of the work*) Q9 1÷10 0,� 0,� �

10 Quality  of the section devoted to ecology  
and labour protection*)

Q10 1÷10 0,� 0,� �

11 Mean rating score during the period of study Q11 1÷5 0,5 0,5 5

12 reviewer’s evaluation Q12 1÷5 0,5 0,5 5

total sum of work evaluation Q Σmin = 10 Q Σmax =100

*) Indicator is not taken at evaluation of graduate qualification papers in economic specialities.
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final evaluation of gQW in terms 
of four-point scale is performed with the 
expert technique by expert committee 
using complex criterion that includes:

complex quality indicator normal-
ized to its maximum magnitude: 
Q Σ mean. /QΣ max; 

mean single indicators normalized 
to their maximum magnitudes:
Qmean n / Q n max. 
  
complex quality indicator normal-

ized to its maximum possible magni-
tude, for each of the evaluated work is 
counted by the formula: 

Q Σ mean /Q Σ max, % =    ,   (1) 

where m – the number of members 
in the Board, 

Qn – evaluation of work in terms 
of the n-th single indicator by every 
member m of the Examination Board, 

Qn max = kn Δmax – maximum 
possible magnitude of the n-th single 
indicator, 

kn – weighted coefficient of the 
n-th indicator.

Δmax is the maximum magnitude 
of the evaluation scale for the indicator 
Qn.

normalized to their maximum 
possible magnitudes mean single quality 
indicators are calculated for each of the 
evaluated work using the formula: 

Q mean n / Qn max, % =   ,  (2)

where Q nm is  evaluation of the 
n-th single indicator by the m-th mem-
ber of the Board; 





Mean defining single indicators 
normalized to their maximum possible 
magnitudes are determined similarly by 
the formulas presented in table �.

calculated by the formulas (1), (2) 
gQW evaluations are matched with the 
numerical values of the criteria (table �).

the technique as a tool for gQW 
evaluation in terms of a vide range of 
indicators allows [1, 2]: 

objective gradation of university 
graduates’ preparation for pro-
fessional performance and cor-
respondence of training to fsEs 
requirements;
revealing the correspondence of a 
graduate’s professional, personal, 
and social competences to employ-
ers’ requirements, ability to work 
creatively and independently, 
acquire  knowledge, skills and 
readiness to solve professional and 
social problems; 
assessment of a graduate’s profes-
sional competence rate, creative 
potential, ability to solve practical 
problems; 
increasing the role of university in 
students’ professional orientation, 
training of competitive graduates 
being in demand at labour market, 
contributing to the development of 
students’ and graduates’ motivation 
system, encouraging their innova-
tive and research activity; 
development of teachers’ motiva-
tion and stimulation system to 
increase the quality of graduates’ 
training. 











table 2. gradations of gQW Evaluation in four-Point Scale

normalized to the maximum 
magnitude evaluation of work in 
terms of complex indicator,

Q Σ ср. /Q Σ max, %

normalized to the maximum 
magnitude evaluation in terms of 
every mean single,

Q ср. n / Q n max, %

gQW evaluation

Q Σ ср. /Q Σ max > 95 Q ср. n / Q n max > 95 Excellent (five points)

80 < Q Σ ср. /Q Σ max < 95 80 < Q ср. n / Q n max < 95 good (four points)

70 < Q Σ ср. /Q Σ max < 80 70 < Q ср. n / Q n max < 80 satisfactory (three points)

Q Σ ср. /Q Σ max < 70 Q ср. n / Q n max < 70 unsatisfactory (two points)
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typical form of Questionnaire for Evaluation of gQW by a Member of SEB        f.1

Questionnaire for Evaluation of gQW

student _____________________________________________________________
(applicant’s name)

the theme of work_____________________________________________________

department __________________________________________________________

Member of sEB ___________________________________________________________
(name and academic degree)

№ indicator
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1 correspondence of gQW 
to the task requirements

Q1 1÷10 � � �0

2 Personal contribution to 
the project 

Q2 1÷10 2 2 20

� Practical significance and 
expected results 

Q� 1÷10 1 1 10

4 novelty and originality 
of work 

Q4 1÷10 0,5 0,5 5

5 Quality of work 
conclusion (completeness 
and correspondence to 
the design requirements)

Q5 1÷10 0,5 0,5 5

6 Quality  of developed 
materials  

Q6 1÷10 0,5 0,5 5

7 Quality of material 
presentation to sEB

Q7 1÷10 0,4 0,4 4

8 answers to the sEB 
members’ questions

Q8 1÷10 0,5 0,5 5

9 Quality of economic part 
of the work*)

Q9 1÷10 0,� 0,� �

10 Quality  of the section 
devoted to ecology and 
labour protection*)

Q10 1÷10 0,� 0,� �

Member of expert committee      ____________

*) Indicator is not taken at evaluation of graduate qualification papers in economic specialities.
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table 3. Calculation formulas of Mean Defining Single indicators.

Mean defining single indicator normalized to its 
maximum possible magnitude Qi опр./Qi опр.max. 

calculation formula

Q1 опр./Q1 опр.max Q1 опр./Q1 опр.max = Q 2 / Q 2 max, %

Q2 опр./Q2 опр.max Q2 опр./Q2 опр.max = Q � / Q � max, % 

Q� опр./Q� опр.max Q� опр./Q� опр.max = 
1/2 [Q 2 / Q 2 max + Q � / Q � max], % 

Q4 опр./Q4 опр.max Q4 опр./Q4 опр.max = 
1/2 [Q 2 / Q 2 max + Q 6 / Q 6 max], % 

Q5 опр./Q5 опр.max Q5 опр./Q5 опр.max = 
1/2 [Q � / Q � max + Q 6 / Q 6 max ], % 

Q6 опр./Q6 опр.max Q6 опр./Q6 опр.max = Q 4 / Q 4 max, % 

Q7 опр./Q7 опр.max Q7 опр./Q7 опр.max = 
1/2 [Q 2 / Q 2 max + Q 4 / Q 4 max], % 



the Problems of Engineering 
universities’ adoption  
to the two-level Education System

according to the russian federa-
tion legislation of 24.10.2007 №2�2-
fl it is mandatory for all universities to 
adopt such levels of higher education as 
«bachelor-master». in this case the current 
system of engineers-specialists’ full-time 
education is virtually eliminated. Engi-
neering training is assigned only for some 
leading universities in specially defined 
for different reasons specialities. the given 
draft law was accepted by the state duma 
and approved by the federation council. 

in fact universities have adopted the 
given system since september, 1, 2011.

ogarev Mordovian state university 
was not of exception in this process.  

the adoption to the system is sure 
to have started as early as about ten 
years ago, all this time the universities 
of the russian federation were gradu-
ally preparing for possibility of the new 
approach in the educational process. Even 
in 2000, when the educational standards 
of ii generation were introduced into 
university training, along with the existing 
specialities some other qualifications were 
specified for bachelor program. a number 

of subdivisions of Mordovian state uni-
versity (institutes and departments) have 
started their bachelor and master training 
since 2005. But this was true mostly for 
humanitarian and natural-science speciali-
ties. thus, engineering profile training was 
not realized in the given system. 

undoubtedly, the innovation in-
volved has both its merits and drawbacks. 
the advantage is certain to be the fact that 
now at last one can match the obtained 
degrees in russian and Europe that has 
been impossible before. However, there 
are a lot of problems and challenges  in 
adoption to two-level education which are 
necessary to solve in the nearest future.

firstly, this step would result in 
correction of not only university system 
but also components of secondary and 
secondary vocational and technical educa-
tion.

at present the level of secondary 
education (to say nothing of secondary 
vocational education) does not meet the 
requirements specified by universities 
for students’ admission. therefore, the 
system of private lessons and additional 

P.V. Senin

National Research Ogarev Mordovian State University
P.V.	Senin,	Ye.A.	Nuyanzin

Educational system of the russian federation has been reformed over 
the recent years. accession of russia to Bologna process has obliged 
all university to adopt the two-level bachelor-master system. the given 
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preparation for different courses is com-
mon everywhere. their main objective 
is to prepare school leavers for passing 
universal state Exam and enrollment into 
university in such majors as mathematics, 
physics or chemistry. However, in spite 
of first year students’ left-out the level of 
senior students’ engineering knowledge 
does not satisfy teachers and final left-out 
amounts �0% as compared to entrants. it 
should be noted that engineering students 
have a rather low level of humanitarian 
knowledge and are slightly familiar with 
history and literature. students’ ignorance 
is of particular concern. that is why the 
courses in russian, History are introduced 
in higher engineering institutions. all these 
subjects are to be studied at school.  

secondly, when developing new 
curricula for training engineering students 
there appeared uncertainty in some pro-
fessional disciplines. for example, there is 
a number of profiles in training bachelors 
students in «agricultural engineering» that 
are recommended by the university Edu-
cation and Methodic association in agri-
cultural training. Each profile is assigned 
a list of recommended disciplines, but for 
some of them there is no such informa-
tion. on the other hand, even with the 
list of disciplines the question arises how 
to make a reasonable choice to provide 
the proficiency in necessary competen-
cies [1, 2]. this problem can be solved by, 
for example, developing an educational 
program taking into account the opinion 
of future employers. However, in this case 
there are also a number of problems as 
the absence of developed legal relations 
results in the situation when applying for 
a job favor is given to the graduates with 
specialist engineering degree. it is consid-
ered to meet the production requirements 
to greater extent than, for example, master 
graduates obtaining academic-oriented 
education. in some cases future employer 
cannot define what graduate is more nec-
essary for him (her) in this or that fields of 
national economics.

the problem with bachelor gradu-
ates is even more urgent. a large number 
of them without entering master pro-
gram and getting necessary engineering 
knowledge cannot be appointed for senior 

positions and can apply for low-paid 
jobs only. Hence, there appears a social 
problem.

as for master-students’ training the 
situation is as following.

training master students in «agricul-
tural engineering» and «thermal engineer-
ing» in Mordovian state university started 
in 2010. to perform the educational proc-
ess the master programs were approved, 
curricula were developed, research themes 
and content of students’ autonomous 
research work were defined for the whole 
period of training.

Master students’ training as a part 
of research constituent in «agricultural 
engineering» and «thermal engineering» 
specialities is rather topical nowadays. 
as a rule, Master students’ research work 
get further development in post-gradu-
ate. thus, there appears a possibility to 
increase time so necessary for making 
experiments, processing the results etc. 
But at present three years are not enough 
for completion of research in engineering 
speciality. 

introduction of iii generation 
educational standards makes possible to 
train master students prepared for practi-
cal activity. the given innovation allows 
for widening the spectrum of master-
graduates’ employment. in addition, it 
should be noted that in recent years in 
Mordovian republic the demand for the 
personnel of such qualification is grow-
ing. the support for this fact is numerous 
inquiries of saransk leading machine-tool 
plants managers for specialists capable of 
working with special programs, compe-
tent modeling the engineering operational 
processes etc.

the important event in the existence 
of Mordovian state university that will 
influence significantly the master-students’ 
training in future and assist in solution of 
a number of problems is assignment of the 
rank «national research university» (the 
rf government resolution of 20.05.2010 
№ 812-р). a new status of the univer-
sity during 2010-2011 has allowed for 
significant innovation and strengthening 
the university’s material and technical 
base. Within this period of time two new 
research laboratories were established for 
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students’ training of «agricultural engi-
neering» and «thermal engineering» speci-
alities as well as post-graduates and junior 
scientists at the general cost of equipment 
more than 50 mln. rubles. Besides, the 
research labs were arranged for making 
investigations in natural-scientific and 
fundamental fields (physics, biology etc.). 
to implement the developed technologies 
in Mordovian state university in 2010, 
five small innovative enterprises (siE) were 
established, two of which are engaged 
in master-students’ training in speciali-
ties mentioned above. in future it is also 
planned to develop university in the given 
status up to 2019 inclusively.

all these permit for efficient de-
velopment of research and practical (siE 
operation) constituents in master-students’ 
training in mentioned specialities.

the development program of 
Mordovian state university within the 
«national research» status allows for 
elaboration of own educational programs 
that permits adaptation of educational 
process to the conditions of definite region 
of russia and eliminate partially all stated 
drawbacks in two-level training system.

of not less importance in remov-
ing shortcomings of engineering training 
including two-level training is recommen-
dation suggested by rectors of russian and 
European leading universities at the inter-
national scientific-Practical seminar held 
in czech technical university (Prague). 
the main idea of the recommendations 
consists in the following: convergence of 
universities and industries, improvement 
in fundamental training in engineering uni-
versities, teachers’ and students’ academic 
mobility etc.

nevertheless, analyzing the experi-
ence in engineers’, bachelors’, masters’ 
training as well as candidates and doctors 
of science in both Mordovian state uni-
versity and other universities of russia one 
can make a conclusion that adoption to 
the two-level educational system is likely 
to occur during a longer period. in this 
case it is possible to use foreign and do-
mestic experiences such as establishment 
of specialized engineering training centers 
for bachelor-graduates, arrangement of ad-
ditional training courses etc. it will permit 
keeping positive experience stored in rus-
sia, at the same time approaching to the 
international level of education [�].
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fengineering education development 
in federal university

development of engineering 
education in the russian federation is 
nowadays mainly carried out with refer-
ence to the priority areas of science, 
technology and engineering, and critical 
technologies of russian federation. in 
this regard, President of the russian 
federation approved a decree «on the 
approval of the priority areas of science, 
technology and engineering in the rus-
sian federation and the list of critical 
technologies of the russian federation» 
dated July 7, 2011 № 899 [1].  Being 
a special educational institution and 
playing a leading role in higher educa-
tion federal universities cannot stay 
away from such crucial for the country 
activities. We can say that the develop-
ment of engineering education at federal 
universities, in particular in the Kazan 
(Volga) federal university (hereinafter 
Kfu),  is needed not only for training 
of engineers in certain sectors of the 
economy of the region and country, 
but above all, to maintain and develop 
innovative activity and engineering 

and technological capabilities of the 
university.  

in the approved by the russian 
government development programs 
of federal universities one can find 
activities and evaluation criteria that 
are directly related to engineering and 
technology component of the scientific 
and educational activities. for example, 
the development program of Kazan 
(Volga) federal university includes the 
following evaluation criteria: propor-
tion of funds obtained through the 
implementation of research and devel-
opment activities in the total income 
of the university; number of registered 
intellectual property; number of license 
agreements; number of small innovative 
enterprises operating in the innovation 
system of the university; annual turnover 
of small innovative enterprises founded 
by university.

almost all priority areas of science, 
technology and engineering in russia 
and the critical technologies are already 
being implemented at Kfu within the 
framework of activities to promote in-

Kazan (Volga Region) Federal University
N.F.	Kashapov,	A.M.	Galimov

the paper examines the questions concerning the development of mul-
tilevel engineering education system in a federal university in terms of 
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ing education, which is based on the fundamental training and project-
oriented Master’s programs, is considered by the authors as a necessary 
condition to increase innovative capability of federal university.
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novation at the university. However, 
results achieved under completing the 
development program at Kfu still do 
not create atmosphere of full confidence 
that Kfu innovation infrastructure is 
sufficient for the successful transfer 
of knowledge and technology in the 
broadest sense. there is still lack of con-
fidence that Kfu innovation infrastruc-
ture is mature enough to be a self-repro-
ducing system of innovative products, 
as well as has enough resources for 
their successful commercialization. We 
believe that another factor for innova-
tions development at university, that is 
unfortunately not included in the official 
program of Kfu, is the availability of 
engineering education. Engineering 
education at federal university should 
not be regarded as the mass training of 
engineers for manufacturing companies. 
this is a matter of technical and tech-
nological universities. from our point 
of view development of engineering 
education at federal (classical) universi-
ties is required mostly for improvement 
of innovation infrastructure of the uni-
versity. Engineering education should 
help in creating at federal universities 
appropriate environment and condi-
tions for research and development, as 
well as to strengthen cooperation links 
of higher education institution with the 
real economy.

the main idea of our proposal is to 
train Masters in Engineering and tech-
nology on the basis of classical univer-
sity undergraduate (bachelor) education. 
at the moment Kfu has been develop-
ing the concept of engineering educa-
tion which will determine development 
priorities that meet the requirements of 
the region and country, taking into ac-
count capabilities and capacities of the 
university. 

Experts point out that now, when 
the country begins to develop nanote-
chnology industry where engineering 
education plays a vital role, the need for 
deep fundamental training of engineers 
is becoming more obvious. 

let us consider two possible ways 
of development of engineering educa-
tion at federal universities. the first one 

deals with creation of separate educa-
tional and research engineering unit 
as the base for developing engineering 
education. this option seems to be 
labour and time-consuming, and looks 
like it resembles or even duplicates 
the functions of existing engineering 
schools. second way deals with dis-
tributed implementation of engineering 
programs, primarily master programs, on 
the basis of various training units along 
with establishment of coordinating cen-
tre or cluster for the whole university.  
Main objective of this approach is to 
train masters in engineering and tech-
nology based on the classical university 
undergraduate education. 

We find the second approach more 
successful. the proposed model (fig. 1) 
of engineering education development 
at federal universities tends to be more 
perspective and is based on the follow-
ing principles:

Multi-level training of engineers:  
basic training at bachelor level 
(classical university education) and 
specific training at master level 
(engineering program). graduates 
of different universities of Volga 
federal district (Vfd) will be 
able to apply for admission to 
Master programs in engineering 
on a competitive basis, as well as 
for university places funded by 
business representatives of Vfd. 
Practically oriented master training 
in the field of engineering and 
technology depends on close 
cooperation with industrial 
companies of Vfd. Master 
programs are designed to meet 
requirements and solve real 
engineering problems Vfd 
companies. Educational programs 
are developed and implemented 
on a project basis involving experts 
from Vfd enterprises. due to the 
fact that graduates will be trained 
to make specific engineering 
decisions, employment rate will 
increase and graduates will be able 
to solve real engineering problems 
that companies of Vfd face with.







ProfEssional coMPEtEncE forMation in tEcHnologiEs

84

8’2011

ENGINEERING 
EDUCATION

cluster technology for organization 
and implementation of training 
programs for engineers. 
development of close partnership 
with universities of Volga 
federal district for students and 
faculty mobility. universities 
and enterprises belonging to 
the cluster will sign agreements 
on cooperation and sharing of 
teaching laboratory, research and 
production facilities as part of 
the engineering programs. Joint 
engineering centres, technology 
parks, innovation support funds, 
etc.  should be established
credit-modular technology 
training, allowing students to 
choose the trajectory of learning 
(in different institutions), taking 
into account the proposals of the 
labour market. Modular technology 
lets you quickly adapt educational 
programs to the current problems 
of engineering, credit technology 
will increase students mobility





the first stage of engineering edu-
cation development at Kfu is focused 
on the implementation of programs 
related to the automobile industry and 
the development of medical devices.  
therefore the possibility of creating 
engineering centre «design engineer-
ing and technology for the automobile 
industry» is considered, as well as the 
establishment of the institute of engi-
neering with a research project institute 
of medical devices within university 
structure. thus, professional engineers 
trained at Kfu aware of latest research 
achievements will be able to find de-
velop solutions of engineering problems 
of the real economy. Within the educa-
tional process graduates of engineering 
educational programs will participate 
in design and development, testing, 
production or maintenance of high-tech 
innovative products and technologies. 
their research, educational and project 
activity is the link between fundamental 
scientific developments and their com-
mercialization.  

rector

Engineering education Kfu cluster

Vice-rector for innovations Vice-rector for Education

institute of Engineering Kfu

research 
institute of 
Medical 
devices

chairs departments

research and 
technology 

park centre for 
innovations, 
technopark

other Kfu institues

Engineering 
educational 
programs

 classical 
educational 
programs

companies and enterprises of Volga federal district – Kfu partners
(employers,  experimental-design areas, practical training base, etc. )

fig. 1. Model of engineering education at Kfu
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the role of leading classical 
universities in engineering  
education development

the last 20 years were full of 
problems for engineering education of 
russia. Production decline, reducing 
number of businesses and low wages 
at still operating enterprises, declin-
ing prestige of engineering profession, 
uneven development of industry in 
different areas and region, dramatic 
decline of relative teachers‘wages, 
obsolescence of facilities at universities 
- all this factors predetermined decrease 
in the quality of training of engineers 
in our country. today, the list of the 
problems has been added by challenges 
associated with the transition to a two-
tiered education system  and changes 
in universities  admission procedures 
based on the results of the unified state 
exam. all above mentioned and other 
problems of engineering education are 
well known and have been repeatedly 
discussed at meetings, conferences and 
seminars with participation of associa-
tion for Engineering Education of russia 

[1]. from my point of view it becomes 
more important to search for ways how 
to improve the quality of engineers un-
der the given circumstances.  it should 
be noted that recently there have been 
positive developments and changes 
in the attitude of government towards 
engineering education. 

according to the order dated 
18.05.2011, № 1657 on a large number 
of training areas in the field of engi-
neering and technology graduates will 
be awarded degree diplomas with the 
degree of «bachelor-engineer» or «mas-
ter-engineer». governmental decree № 
1944-r approved a list of training areas 
that meet the priorities of moderniza-
tion and technological development of 
the russian economy.  in 2012 students 
of educational programs in these areas 
could be appointed on a competitive 
for a special scholarship of President of 
the russian federation.  lately several 
presidential, governmental and corpo-

S.B. Venig

Saratov State University named after N.G. Chernyshevsky
S.B.	Venig

the paper is focused on the role of leading classical universities, spon-
sored by the government, in the development of engineering education 
in russia. the possibility of successful engineering training in a classical 
university is justified by fundamental and interdisciplinary nature of edu-
cation provided, appropriate training facilities which have been renovated 
due to the state aid.  the universities can establish innovative business 
associations in cooperation with industrial enterprises. Such business as-
sociations could provide students with internship and future work places, 
as well as they could contribute to the increase of new industrial capacity.
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rate contests for universities (that imple-
ment innovative educational programs 
for the status of «national research 
university» or are engaged in innovation 
and commercialization process) were 
held according to the regulations of the 
government № 218-220, rosnano 
corporation and skolkovo innovation 
centre regulations. implementation of 
innovative projects, commercialization 
of intellectual property rights is impossi-
ble without an engineering component. 
thus, the state creates an opportunity 
for leading universities to modernize the 
methodology, content and facilities for 
engineering education. and what role 
should classical universities play in this 
situation? for decades, engineers were 
trained at technical and technological 
universities, although many classical 
university graduates were successful in 
engineering. there was a fixed system of 
training, with its own methodology and 
established links with industry. 

today it is required to develop 
new competencies to train advanced 
professional engineers. We live in a time 
of great change, when a new domi-
nant technological system of the world 
economy as a base for nanotechnology 
is emerging. according to a universally 
shared definition for nanotechnology it 
is a broad and interdisciplinary field. in 
addition, development of nano sys-
tems, nano materials, and solution of 
nano engineering problems requires 
fundamental knowledge in physics and 
chemistry of atomic structures, quan-
tum-mechanics description of phenom-
ena at the atomic level. it is easier to 
provide training of such specialists at 
classical universities, where there is 
a long tradition of fundamental train-
ing in physics and chemistry, there are 
academic schools, and subdivisions of 
related disciplines: mathematics, biol-
ogy, computer science. availability of 
humanities schools would assure high 
quality of students’ social skills. there 
should not be any difficulty to create 
interdisciplinary teams and structures 
within a multidisciplinary university to 
solve educational, research and innova-
tive problems. for example, one of the 

first russian educational and research 
institutes of nanostructures and biologi-
cal systems was established in saratov 
university [2]. this institute brought 
together physicists, nanotechnologists, 
mathematicians, chemists, biologists, 
physicians, programmers. students of 
Electronics and nano electronics de-
partment, Materials science department, 
chemical Engineering department, Bio-
medical Engineering department had an 
opportunity to undergo practical train-
ing in interdisciplinary laboratories, take 
part in solving real tasks of the institute.

another area, where classical uni-
versities could contribute to the devel-
opment of engineering education is con-
nected with the capacity of federal and 
research universities to invest in modern 
equipment and start up business enti-
ties together with industry. training of 
engineers is impossible without collabo-
ration with industry. But unfortunately 
today industry is uneven resented in our 
regions. there is almost any shipbuild-
ing, aircraft building, mechanical engi-
neering, engineering tools industry in 
saratov region. and electronics industry 
enterprises have reduced 10 times the 
number of employees and their equip-
ment has become obsolete. What way 
out of the situation could be suggested? 
the solution could be found in coop-
eration of university and industry in 
creating business entities. companies 
have enough area, energy resources, 
engineering services and qualified 
personnel. national research universities 
have scientific and innovative potential 
and moreover funds to purchase modern 
equipment. thus, a unique environment 
id developing: together with existing 
businesses new «industrial shoots» are 
developed. two problems can be solved 
at once: industry is developed and a 
base for training professional who will 
develop it further is created. 

special features of this partnership 
between leading universities and indus-
try are as follows. through joint estab-
lishment of new businesses or otherwise 
enterprise get access to high-tech equip-
ment. availability of such equipment 
opens up opportunities for enterprises 
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to develop and produce world level 
products (goods), and therefore, apply 
for funding from state corporations. 
receipt of government defense con-
tracts, sale of high technology products 
provides enterprises with an opportunity 
to renew and universities with addition-
al funds for research and development 
and improvement of new technologies 
and products. thus, within 4-6 years 
after the process was started  a com-
pany could update its range of products, 
material and technical resources, reach 
a new level of profitability, and a uni-
versity could receive funds to cover the 
cost of purchased equipment and ensure 
further development. 

one of the examples of such 
cooperation is the establishment of new 
small business company ltd conversiya 
by joint efforts of saratov university and 
Jsc nPP contact.

the company’s main field of activ-
ity is connected with development and 
production acoustoelectric microwave 
devices: radio-frequency identification 
tags, filters, resonators, delay lines and 
sensors of physical quantities on the 

surface and bulk acoustic waves. the 
company uses under lease equipment 
purchased by the university (coating 
equipment, electron lithography, clean 
room) to the tune of 150 million rubles. 
the company has provided a platform 
and services. the company became a 
base for creating department of micro-
and nano electronics, which provides 
students trained in the field of electron-
ics and nano electronics an opportunity 
for hand-on labs and project learning. 
use of equipment (coating equipment) 
has allowed the company to sign in 
2011 contracts worth around 40 million 
rubles. in 2012 when the company will 
work at its full capacity it is supposed to 
reach the contracting level at about 80 
million rubles.

thus, the leading classical univer-
sities on the one hand may become a 
germ  of new businesses and provide 
cooperation with industry for develop-
ment of engineering education and  on 
the other hand due to the fundamental 
and interdisciplinary education to train 
engineers for the new modern fields 
such as nanotechnology.
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issues and future  
Engineering Education

 the conference «issues and future 
Engineering Education» was held in the 
national research nuclear university 
(nrnu), Moscow Engineering-Physics 
institute (MEPi) on november 10, 2011. 
representatives of leading engineering 
universities and corporate training cent-
ers discussed the following issues within 
the framework of this conference: pilot 
projects in training engineering person-
nel, engineering training problems and 
further development of future engineer-
ing education. 

Keynote speaker P.g. schedro-
vitshki, Head of strategy Planning & 
Management Methodology department, 
nrnu MEPi, in his opening speech 
stated: «our request to all speakers is 
to outline only those changes occurring 
within their education institutions, ex-
press their opinion on existing moments 
in engineering education and, of course, 
underline today-tomorrow solutions 
to the key challenges in engineering 
education.» in fact, the conference in-
cluded a highly topical and informative 
program.

the first speaker was M.n. 
strikhanov, rector of national research 
nuclear university (nrnu) Moscow 
Engineering-Physics institute (MEPi). 
in his speech, «Engineering Personnel 
training for the nuclear sector», he 
emphasized the major development 
trends in the collaboration between 
universities and hi-tech industry sectors. 
«it is very essential that today academic 
research is supported by the federal 
state. this support involves the partici-
pation of different universities in state 
Progam of accelerated industrial &in-
novative development, including state 
atomic Energy corporation «rosatom». 
a sophisticated technology platform 
integrates communications network to 
discuss future breakthrough projects in 
global and russian economy».

 in his speech d.V. livanov, rec-
tor of national research technologi-
cal university (nrtu), Moscow state 
institute of steel & alloys (Msis&a) 
discussed the problems of engineer-
ing education and modern engineering 
curriculum design. dmitri Viktorovich 
highlighted the fact that under existing 

K.V. nigmatullina

Moscow Engineering- Physics Institute «MEPI» 
K.V.	Nigmatullina,	A.V.	Astafeva

Development of modern engineering education is the fundamental cor-
nerstone in the technological modernization of russia. reorganization of 
the engineering personnel training system is a global challenge due to the 
increasing complication of the socio-technological system itself and as-
sociated risks within this system.

Key	words: engineering education, conference, training requirements for technical 
personnel.

a.V. astafeva
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university conditions there is a dra-
matic shortage in qualified personnel 
who would implement technological 
modernization projects. such factors as 
technical merit gap, insufficient lan-
guage competencies and management 
competency, low engineering education 
prestige and negative image of engi-
neering professions hinder the further 
enhancement of engineering education. 

 V.s. sheinbaum, rector advisor 
of gubkin russian state university of 
oil & gas, discussed the development 
of engineering competencies in e-learn-
ing environment.

 a.i. chuchalin, Vice-rector for 
academic & international affairs, na-
tional research tPu, in his presentation 
«academic standards of Professional 
training in Priority areas of tPu» dis-
cussed innovative educational stand-
ards, international accreditation and 
certification.

 d.a. Kozorez, Vice-dean of 
national research university, Moscow 
aviation institute, in his speech gave a 

detailed summary description of their 
experience in the development of prob-
lem-solving research labs. 

 V. Yu. stolbov, director of Edu-
cation Quality Management center, 
national research Perm Polytechnic 
university, discussed the partnership 
strategies between universities and 
different companies. l. V. Zabezhinski, 
Executive Vice-President of iBs co. l.V. 
Zabezhinski described their experi-
ence in the development of iBs Master 
programs.

 V.n. Knyaginin, director, center 
of strategical developments «north-
West» presented his speech «What 
determines the demand in Engineering 
Education», where he gave an in-depth 
analysis of today’s issues in engineer 
training. 

 Within the framework of the 
conference a panel, involving top 
managers of technology companies, was 
organized to discuss the requirements 
and qualifications of today’s engineer. 
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the moderator of this panel was a.E. 
Volkov, rector of Moscow Management 
school «skolkovo». Participants of the 
panel included the following repre-
sentatives of different companies: n. n. 
Karnaukhov, general director, lukol-
Engineering ltd., d.Yu. Kolodyazhni, 
Managing director, Jsc incorporated 
Engine Holding co., E.Yu. smelov sen-
ior Executive of general director, Jsc 
rosenergoatom inc., Yu. n. Barmakov, 
senior Executive of research supervi-
sor, federal state unitary Enterprise, 
russian research institute of automat-
ics, s.B. Egorov, director of scientific 
&Production commercial firm, Jsc 
rosenergoatom inc., s. a. frolov, advi-
sor of general director in Economy, Jsc 
roszheldorproject, g. a. tikhonova, 
director of Management Broad, Euras-
Holding ltd. and others.

 representatives from different hi-
tech sectors of economy discussed the 

following issues: the image of the future 
engineer, approaches and methods in 
training future engineers, problems in 
two-tier education system, international 
accreditation and certification. top 
managers also discussed the problems 
of engineering which they encoun-
ter during their work as well as they 
expressed their opinion on the current 
development project in engineering 
education. 

 the conference «complex 
technological systems: development 
of Modern Engineering training Edu-
cation», held within the framework of 
national research technological uni-
versity (nrtu), Moscow state institute 
of steel & alloys (Msis&a) on april 27, 
2011, marked the beginning towards 
new conferences, the second of which 
was the above-stated one. the next 
conference is in april, 2012. 



our autHors

92

8’2011

ENGINEERING 
EDUCATION

Boris l. agranoVicH, 
candidate of technical sciences,
Professor of Management system 
optimization department, Head  
of information technologies 
department in national research 
tomsk Polytechnic university, 
honored figure in higher education  
of the russian federation, rf 
President Prize holder in Education.
E-mail: agroboris@ramber.ru 

alEXandra V. astafJEVa, 
Editor of Public relation center, 
national research nuclear  
university “MEPHi”.
E-mail: KVnigmatullina@mephi.ru

sErgEi B. VEnig,
doctor of physico-mathematical 
science, Professor, dean of faculty  
of nano- and biomedical  
technologies, national research 
saratov state university named after 
chernyshevsky n.g., honored figure 
in higher education of the russian 
federation.
E-mail: wenigsb@mail.ru;
sergey.venig@gmail.com

alEXandEr M. gusEnKoV, 
senior teacher of theoretical 
cybernetics department, institute 
of computing Mathematics 
and information technologies, 
Kazan(Volga region) federal 
university.
E-mail: alexandr.gusenkov@ksu.ru 

our authors alMaZ  M. galiMoV, 
candidate of Pedagogical sciences, 
associate Professor, deputy Vice-
rector for innovative activity, Kazan 
(Volga region) federal university, 
honored inventor of rt.
E-mail: almazga@rambler.ru

niKolaY n. doVZHEnKo,
doctor of technical sciences, 
Professor, director of oil and gas 
institute, siberian federal university.
E-mail: n.dovzhenko@sfu-kras.ru

nail f. KasHaPoV,
doctor of technical sciences, 
Professor, corresponding Member 
of ast and of russian academy of 
Engineering science, Vice-rector for 
innovative activity of Kazan (Volga 
region) federal university, honored 
inventor of rt.
E-mail: kashnail@gmail.com

natalia V. KoZloVa, 
associate Professor of Education and 
Psychology department, Head of 
Education department, Penza state 
technological.
E-mail: knv@pgta.ru

VladiMir i. KolMaKoV,
doctor of Biology, professor, Vice-
rector for academic affairs of 
siberian federal university.
E-mail: vkolmakov@sfu-kras.ru, 
vladimkv@lan.krasu.ru

iVan n. KosHoVKin,
candidate of technical sciences,
Executive director of Jsc 
“tomskniPineft”
E-mail: Koshovkinin@nipineft.tomsk.ru



9�

our autHors

8’2011

ENGINEERING
EDUCATION

VladiMir  s. KuguraKoV, 
candidate of physico-mathematical 
science, associate Professor of 
theoretical cybernetics and 
information technology department, 
Kazan (Volga region) federal 
university.
E-mail: Vladimir.Kugurakov@ksu.ru 

alEXEY s. KulaKoV,
Quality assurance deputy director 
of Elesy company.
E-mail: alexei.kulakov@elesy.ru

VladiMir M. KutuZoV,
doctor of technical sciences, 
Professor, rector of saint Petersburg 
Electrotechnical university “lEti”, 
Winner of russian federation 
government Prize for science and 
technology in 2002 
E-mail: vmkutuzov@eltech.ru

rustaM KH. latYPoV,
doctor of physico-mathematical 
science, director of numerical 
Mathematics and information 
technology department, 
Kazan (Volga region) federal 
university.
E-mail: roustam.latypov@ksu.ru

andrEi s. latYsHEV, 
deputy head of Human resources 
department,  Jsc “tomskniPineft”
E-mail: latyshevas@nipineft.tomsk.ru

ElEna g. lEontJEVa, 
candidate of Philosophy,
associate Professor of international 
management department of 
national research tomsk Polytechnic 
university.
E-mail: leoeg@mail.ru

dMitrY s. MEdVEdEV,
senior teacher of innovation 
Management department of tomsk 
state university of control systems 
and radioelectronics.
E-mail: 2i.medvedev@gmail.com

MaKsiM g. MElKoZEroV,
candidate of technical sciences,
associate Professor of  conditioning, 
refrigerating and low-temperature 
Engineering department, head of 
center for open Education, siberian 
state aerospace university.
E-mail: mmg2002@mail.ru

BEsarion cH. MEsKHi,
doctor of technical sciences, 
Professor,
rector of don state technical 
university, honored figure in higher 
professional education of the russian 
federation,  rf government Prize 
Winner for Education. 
E-mail: reception@donstu.ru

VasiliY B. MoisEEV, 
doctor of Pedagogical science, 
Professor, rector of Penza state 
technical academy, honored figure 
in higher professional education of 
the russian federation, honored 
figure in rf higher education.
E-mail: rector@pgta.ru



our autHors

94

8’2011

ENGINEERING 
EDUCATION

VladiMir P. naZaroV, 
candidate of technical sciences, 
Professor, head of flight-type 
Engine department, siberian state 
aerospace university.
E-mail: dzamilyam@mail.ru

KsEniYa V. nigMatullina,
Master student of High technology 
Economics and Management faculty, 
national research nuclear university 
“MEPhi”.
E-mail: KVnigmatullina@mephi.ru; 
Kseniyanigmatullina@gmail.com

EVgEnY a. nuYanZin,  
candidate of technical sciences,
associate Professor, deputy 
director for academic affairs of 
national research Mordovian state 
university.
E-mail: nuyanzin@yandex.ru

andrEY a. PosdnYaKoV,
Elecard group President.
E-mail: andrey.Posdnyakov@elecard.ru

Marina V. PoKroVsKaYa, 
senior teacher, deputy head of 
Electronic facilities Engineering and 
technology department, Moscow 
state technical university of radio 
Engineering, Electronics and 
automation.
E-mail: mar-pokrovskaya@yandex.ru

anatolY i. PoPKoV,
Head of Educational Program 
department in “Elecard device”, 
manager of Multimedia Processing 
on-chip systems Educational 
Program.
E-mail: anatoly.popkov@elecard.ru

dMitriY V. PuZanKoV,
doctor of technical sciences, 
Professor, Head of  computing 
technology department, saint 
Petersburg Electrotechnical university 
“lEti”,  honored scientist of the 
russian federation (2004), 
заслуженный деятель науки РФ
(2004), rf President Prize Winner for 
Education (2000), rf President Prize 
Winner for Education (2009).
E-mail: dvpuzankov@eltech.ru

PEtr V. sEnin,
doctor of technical sciences, 
Professor, Vice-rector for scientific 
affairs, national research Mordovian 
state university, honored scientist of 
Mordovia, honored figure in higher 
education of the russian federation.

Victor V. sidorin, 
doctor of technical sciences, 
Professor, Vice-rector for quality, 
Head of the department  “Electronic 
facilities Engineering and 
technology”, Moscow state technical 
university of radioengineering, 
Electronics and automation, honored 
scientist of the russian federation, 
honored figure in higher professional 
education, rf government Prize 
winner.
E-mail: sidorin@mirea.ru

sErgEY o. sHaPosHniKoV, 
candidate of technical sciences, 
associate Professor, Head of 
information and Methodical center on 
Engineering Education development, 
saint Petersburg state Electrotechnical 
university (Etu), honored figure in 
higher professional education. 
E-mail: soshaposhnikov@eltech.ru



95

our autHors

8’2011

ENGINEERING
EDUCATION

MiKHail Y. sHEstoPaloV,
candidate of technical sciences, 
Vice-rector for scientific affairs, saint 
Petersburg state Electrotechnical 
university (Etu), st. Petersburg 
government Prize winner. 
E-mail: MYshestopalov@eltech.ru

nataliYa n.sHuMsKaYa,
candidate of technical sciences,
Vice-rector for methodical affairs, 
don state technical university, 
honored figure in higher professional 
education.
E-mail: nshumskay@dstu.edu.ru



suMMarY

96

8’2011

ENGINEERING 
EDUCATION

EnHancing EnginEEring  
Education tHrougH  
tHE uniVErsitY-industrial  
EntErPrisEs stratEgic  
PartnErsHiP

V.M. Kutuzov, M.Yu. Shestopalov,  
D.V. Puzankov, S.O. Shaposhnikov
St.Petersburg State Electrotechnical  
University «LETI»

in the developing economy of knowl-
edge, the task of establishing and 
strengthening partnership with industry 
and the labor market as whole becomes 
of the top priority. it needs developing 
a network of organizations interested in 
mutually beneficial collaboration in the 
area of training highly qualified engi-
neers, improving the technical facilities 
of the academic process, conducting 
joint research, upgrading manufacturing 
facilities, etc. to make such collabora-
tion a success, it is important to realize 
how to establish the university-industry 
partnership based on mutual interests 
and benefits. the paper presents the 
experience from st.Petersburg state Elec-
trotechnical university «lEti» in launch-
ing and running a university-industrial 
Enterprises strategic Partnership Program 
aimed at enhancing engineering educa-
tion at the university.

corPoratE cHair  
in tHE sYstEM of HigHEr  
Vocational Education

B.C. Meskhi, N. N. Shumskaya
Federal state budgetary educational in-
stitution of higher professional education 
«Don state technical university»

in article are considered questions of 
the integration of industrial structures 
and institutions of higher education of 
a technical profile for the preparation of 
bachelors, engineers in accordance with 
the modern tendencies in the domestic 
and global education and the require-

Summary ments of the production to the level of 
training of modern specialists.

Multi-lEVEl innoVatiVE sciEntific 
and Educational coMPlEX: intE-
gration of sciEncE, Education 
and BusinEss

V.B. Moiseyev, N.V. Kozlova
Penza State Technological Academy

the authors consider multi-level sci-
entific and educational complex as a 
good example of vocational education 
updating, that is based on effective coop-
eration of educational institutions and 
scientific and business organizations. 

tEaMWorK of Joint stocK  
coMPanY «toMsKniPinEft»  
and toMsK PolYtEcHnic  
uniVErsitY for ModErn  
PEtrolEuM EnginEEr training

A.S. Latyshev, I.N. Koshovkin 
JSC «TomskNIPIneft»

the problems оf training modern petro-
leum engineer are analyzed. also authors 
consider effective programs of develop-
ment and training for research and design 
institute staff.

training rEsEarcH  
and Production coMPlEX  
EnginEEr trEatMEnt  
sYstEM ModEl

V.V. Sidorin
Moscow State Technical University of 
Radioengineering, Electronics 
and Automation, MSTU MIREA

Human resources formation is the proc-
ess which demands engagement of all 
participants and concerned parties such 
as higher education institution, employer 
enterprises, elementary education institu-
tion and secondary vocational education 
institution. in virtue of economical and 
organizational principles technical uni-
versities are not capable to provide and 
to renew academic activity laboratory 
and production basis, to fit laboratories 
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with modern expensive (and in some 
cases unique) equipment. taking into 
account that demands to modern engi-
neers’ competence and to their hand-on 
experience and skills keep growing, it 
is necessary to update and constantly 
confirm their essential qualities corre-
spondence and to unify higher education 
institutions, students, graduates and em-
ployers activity into training research and 
production complex. in this book such 
complex is seen as an engineer treat-
ment system model conforming modern 
demands. 

ElEsY corPoratE  
training sYstEM

Aleksey Sergeevich Kulakov
Deputy Director for Quality Assurance,
EleSy company

in the context of the transition to the 
two-level system of higher educa-
tion, russian it-companies face such a 
complication as personnel deficiency in 
the sphere of engineering. tosolvethep-
roblemofemployeetraining, adaptation 
and further development Elesy company 
has introduced the corporate training 
system. thesystemisaimedtoprovideanef-
fectiveeducationalprocess which can be 
easily combined with daily job responsi-
bilities.

an Educational ModEl BasEd on 
MastErs PrograM «MultiMEdia 
MultiProcEssor sYstEMs-on-
cHiP».

D. S. Medvedev
Tomsk State University of Control Sys-
tems and Radioelectronics 
A.A. Posdnyakov 
Elecard Group President
A.I. Popkov  
Head of Educational Program Depart-
ment in “Elecard Device”

Educational program started at tomsk 
state university of control systems 
and radioelectronics, being realized in 
«Elecard group» and financed by infra-
structure and Educational Programs fund 

(«rosnano» public corporation). the edu-
cational program’s purpose is preparation 
of specialists for the development and 
mass production of new generation 65-
90 nanometer chips for digital television 
receivers.

rosnEft oil coMPanY  
and siBErian fEdEral  
uniVErsitY PartnErsHiP

N.N. Dovzhenko, V.I. Kolmakov 
Siberian Federal University

a unique for contemporary russia ex-
perience of integrated cooperation of a 
major corporation and a federal univer-
sity for the purpose of personnel training 
for oil and gas industry is shown. 

intEractiVE lEarning as a Mod-
Ern MEtHod of training of Engi-
nEErs for oil and gas industrY

Leontyeva Elena Gennadievna
National Research Tomsk polytechnic 
University

a comparative analysis of interactive 
systems for training of engineers at such 
the advanced oil and gas companies as 
sHEll, BP, ТНК ВР, BourBon, and 
gaZProM is given in the article. an 
interactive learning in this analysis has 
been perceived as the kind of learning 
which is organized as the interaction of 
the trainees with the learning environ-
ment established on the basis of the real 
work processes.

an intEgratEd sYstEM  
of EnginEEring Education  
in aErosPacE uniVErsitY

V.P. Nazarov, M.G. Melkozerov 
Siberian State Aerospace University 
named after academician M.F. Reshetnev

the basic principles of an integrated 
system of higher education. the meth-
ods of organization and planning of the 
educational process in the field of aero-
space profile in the system of integrated 
education. are some innovative educa-
tional technologies to improve quality of 
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training specialists.

graduation tHEsis ratE in tEcH-
nical uniVErsitY

M.V. Pokrovskaya, V.V. Sidorin
Moscow State Technical University of 
Radioengineering, Electronics 
and Automation, MSTU MIREA

graduation thesis fulfilling is the most 
effective method of knowledge, skills, 
experience and competence revelation 
formed during education at university 
and performed to state Examination 
Board on thesis defence. limited time, 
graduate personal skills, state Examina-
tion Board members – all that influ-
ence thesis impartial assessment. under 
conditions of permanent requirements 
severization which employers demand 
from technical universities graduates and 
growing significance of graduate rate in 
certification, following professional ac-
tivities and career development method 
and procedure elaboration becomes 
very important. in this book you can find 
graduation thesis estimation procedure 
evaluated during specialists and bach-
elors certification in the areas ‘Electronic 
means engineering and technology’. 

cHallEngEsandsolutions:  
MastEr’s studEnt training  
for Post-industrial EconoMY

B.L. Agranovich,
Tomsk Polytechnic University

thepaperdiscussestheproblemsand their 
solutions, associated with the quality en-
hancement of Master’sprogram training 
in engineering with a view to a post-in-
dustrialeconomy.

forMing of crEatiVitY in tHE 
tiME of training for EnginEErs 
of Mass ProfEssions

V.I. Livshitz
Ben-Gurion University of the Negev, 
Beer-Sheva, Israel 

consideration of complex problem for 
forming of creativity in the time of train-

ing for engineers of mass professions. 
foundation of creativity consist in over-
coming of «embryonism» and incompe-
tence of graduating students in compli-
ance with requirements of professional 
approach in engineering education. 

aBout targEt studEnts train-
ing in tHE dirEction «tHE aPPliEd 
MatHEMatics and coMPutEr sci-
EncE» for oPEn sociEtY «tatnEft» 
at KaZan uniVErsitY

R.H. Latypov, A.M. Gusenkov,  
V.S. Kugurakov
Kazan (Volga Region) Federal University

in given article we share our experi-
ence in interaction of the Kazan federal 
university with one of the largest russian 
oil companies - open society tatneft in 
it-specialists training.

ProBlEMs of transition of En-
ginEEring HigH scHools on a 
tWo-lEVEl Education sYstEM

P.V. Senin, E.A. Nuyanzin 
Mordovian state university  
of N.P. Ogaryov

as it is known, the educational system 
in the russian federation during the last 
years is exposed to reforming. the intro-
duction of russia into Bolonsky process 
obliges to pass all higher educational in-
stitutions to two-level system of prepara-
tion the bachelor-master. in given article 
the basic problems of transition of high 
schools on a new education system on 
an example of preparation of students in 
directions «agroengineering» and «Power 
system» of the Mordovian state university 
of n.P.ogaryov are presented.

EnginEEring Education  
dEVEloPMEnt in fEdEral 
uniVErsitYЕ

N.F. Kashapov, A.M.Galimov
Kazan (Volga Region) Federal University, 
Kazan

the paper examines the questions 
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increase of new industrial capacity.

confErEncE on «cHallEngEs and 
futurE of EnginEEring Educa-
tion»

K. V. Nigmatullina, A.V. Astafeva 
Department of Strategic Managment Na-
tional Researh Nuclear University MEPhI

the development of modern engineering 
education - an essential component of 
the technological modernization of rus-
sia. reform of training technical person-
nel today - a global challenge due to the 
increasing complexity of socio-technical 
systems and related process risks.

concerning the development of multi-
level engineering education system in 
a federal university in terms of Kazan 
(Volga region) federal university. the 
proposed model of engineering educa-
tion, whichisbasedon thefundamental 
training and project-oriented Master’s 
programs, is considered by the authors as 
a necessary condition to increase innova-
tive capability of federal university.

tHE rolE of lEading classical 
uniVErsitiEs in EnginEEring Edu-
cation dEVEloPMEnt

S.B. Venig 
Saratov State University named after 
N.G. Chernyshevsky

the paper is focused on the role of 
leading classical universities, sponsored 
by the government, in the development 
of engineering education in russia. 
the possibility of successful engineer-
ing training in a classical university is 
justified by fundamental and interdis-
ciplinary nature of education provided, 
appropriate training facilities which have 
been renovated due to the state aid. 
the universities can establish innova-
tive business associations in cooperation 
with industrial enterprises. such busi-
ness associations could provide students 
with internship and future work places, 
as well as they could contribute to the 



list of aEEr accredited 
Programmes

one of the basic activities of non-commercial association for Engineering 
Education of russia (aEEr) is the accreditation of educational engineering programs. 

the association has become one of the founders of russian national accreditation 
system and actively participated in development of international evaluation criteria 
of engineering programs, which makes possible to award a common European quality 
label (Eur-acE® label, European accredited Engineer). since 2007 it has conducted 
national professional; accreditation of educational programs in accordance with both the 
accreditation standards for engineering programs applied in European high education 
establishments and the criteria approved by the member-countries of the Washington 
accord.

151 educational programs of 29 russian high educational establishments have 
been accredited, with 71 programs being awarded Eur-acE® label by �1.12.2011. 
Meanwhile, �4 educational programs of 7 Kazakh higher educational establishments 
have been accredited by aEEr and awarded European quality label. 

the list of the accredited programs approved by aEEr is given below.  
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list of accredited Programmes, russian federation  (as of 01.01.2012)

Program code Qualification Program name certificate accreditation 
Period

altai state technical university named after i.i. Polzunov
1. 100400 int Electrical supply aEEr 1997-2002
2. 120100 int Mechanical Engineering technology aEEr 1997-2002
�. 120500 int Welding Equipment and technology aEEr 1997-2002
4. 150900 fcd technology, Equipment and automation 

of Mechanical Engineering Productions
aEEr 200�-2008

ivanovo state Power university
1. 140404 int nuclear Power Plants and installations aEEr

Eur-acE®
2009-2014

2. 210106 int industrial Electronics aEEr
Eur-acE®

2009-2014

irkutsk state technical university
1. 1�0100 int aircraft and Helicopter construction aEEr 2004-2009
2. 250400 int chemical Engineering of natural Power 

supplies and carbon-base Materials 
aEEr 2004-2009

Kazan state technical university named after a.n. tupolev 
1. 150600 fcd science and technology of new materials АИОР

Eur-acE®
2011-2016

2. 160100 fcd aircraft construction and rocket 
production

АИОР
Eur-acE®

2011-2016

�. 2�0100 fcd computer science АИОР
Eur-acE®

2011-2016

Kazan national research technological university 
1. 240100 fcd chemical technology and Biotechnology aEEr 2004-2009
Krasnoyarsk state technical  university
1. 200700 int radio Engineering aEEr 1997-2002
2. 220100 int computers, systems and networks aEEr 1997-2002
�. 210�02 int radio Engineering aEEr 200�-2008
Komsomolsk-on-amur state technical university
1. 140600 fcd Electrical Engineering, Electromechanics 

and Electrical technology
aEEr 2005-2010

2. 140601 int Electromechanics aEEr 2005-2010
�. 140604 int Electrical drives and automated 

industrial sets and Engineering systems
aEEr 2005-2010

Moscow state technological university “stankin”
1. 120100 int Mechanical Engineering technology aEEr 199�-1998
2. 120200 int Metal-cutting Machines and tools aEEr 199�-1998
�. 120400 int Machines and Metal forming technology aEEr 199�-1998
4. 210200 int automation of technological Processes 

and Manufacturing
aEEr 199�-1998

5. 210�00 int robots and robotic systems aEEr 199�-1998
6. 220�00 int automated Production systems aEEr 199�-1998
Moscow state Mining university
1. 090400 int Mine and underground construction aEEr 1996-2001
2. 090500 int open-pit Mining aEEr 1996-2001
�. 1�0408 int Mine and underground construction aEEr

Eur-acE®
2010-2015



list of aEEr accrEditEd PrograMMEs

102

8’2011

ENGINEERING 
EDUCATION

Program code Qualification Program name certificate accreditation 
Period

Moscow state university of applied Biotechnology
1. 070200 int low temperature Physics and 

technology
aEEr 1996-2001

2. 170600 int food Production Machines and devices aEEr 1996-2001
�. 210200 int automation of technological Processes 

and Manufacturing
aEEr 1996-2001

4. 250600 int Plastic and Elastoplastic Processing 
technology

aEEr 1996-2001

5. 270900 int Meat and Meat Products technology aEEr 1996-2001
6. 271100 int Milk and dairy Products technology aEEr 1996-2001
Moscow state institute of radio Еngineering, Electronics and automation (technical university)
1. 210�02 int radio Engineering aEEr 2004 -2009
2. 220402 int robots and robotic systems aEEr 2005-2010 
�. 20020� int optoelectronic devices and systems aEEr 2005-2010 
4. 220401 int Mechatronics aEEr 2005-2010 
5. 210104 int Microelectronics and solid state 

Electronics
aEEr  

Eur-acE®
2005-2010 

6. 2�0105 int computer technology and automated 
systems software

aEEr 2005-2010 

7. 2�0201 int information systems and technologies aEEr 2005-2010 
8. 2�0101 int computers, systems and networks aEEr 

Eur-acE®
2008-201� 

9 210104 int Microelectronics and solid state 
Electronics

aEEr  
Eur-acE®

2010-2015

10 200200 fcd optical Engineering aEEr 
Eur-acE®

2010-2015 

11. 210�00 fcd radio Engineering aEEr 
Eur-acE®

2010-2015 

Moscow institute of Electronic technology (technical university)
1. 210100 fcd Electronics and Microelectronics aEEr 200�-2008
2. 2�0100 fcd computer science aEEr 200�-2008
Moscow Power Engineering institute (technical university)
1. 140600 fcd Electrical Engineering, Electromechanics 

and Electrical technology
aEEr 2005-2010

2. 140602 int Electrical and Electronic Machines aEEr 
Eur-acE®

2007-2012

�. 140604 int Electrical drives and automated 
industrial sets and Engineering systems

aEEr
Eur-acE®

2007-2012

4. 140609 int Electrical Equipment for aircraft aEEr
Eur-acE®

2007-2012

5. 140611 int insulators, cables and capacitors aEEr
Eur-acE®

2007-2012

6. 14040� int technical Physics of thermonuclear 
reactors and Plasma installations

aEEr
Eur-acE®

2010-2015

“Mati” -russian state technological university
1. 190�00 int aircraft instruments, Measuring and 

computing complexes
aEEr 1996-2001

2. 110400 int foundry of ferrous and non-ferrous Metals aEEr 1996-2001
�. 110500 int Metal science and thermal treatment of 

Metals
aEEr 1996-2001

4. 110700 int Welding Metallurgy aEEr 1996-2001
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Program code Qualification Program name certificate accreditation 
Period

national university of science and technology «Misis»
1. 150101 int Metallurgy of ferrous Metals aEEr 2004-2009
2. 150105 int Metal science and thermal treatment of 

Metals
aEEr 2004-2009

�. 150601 int science and technology of new 
Materials

aEEr 2004-2009

4. 150400 fcd Metallurgy of ferrous Metals aEEr
Eur-acE®

2011-2016

5. 150400 fcd Metallurgy (Physical Metallurgy of non-
ferrous, rare-Earth and Precious Metals )

aEEr
Eur-acE®

2011-2016

6. 150400 fcd Metallurgy (functional Materials and 
coatings)

aEEr
Eur-acE®

2011-2016

7. 150400 fcd Metallurgy (Metal forming) aEEr
Eur-acE®

2011-2016

samara state aerospace university 
1. 160�01 int aircraft Engines and Power Plants aEEr

Eur-acE®
2008-201�

2. 160802 int spasecraft and rocket Boosters aEEr
Eur-acE®

2008-201�

saint Petersburg Electrotechnical university “lEti”
1. 220200 fcd automation and control aEEr 200�-2008
2. 210100 fcd Electronics and Microelectronics aEEr 200�-2008
�. 2�0100 fcd computer science aEEr 200�-2008
4. 200�00 fcd Biomedical Engineering aEEr 200�-2008
siberian state aerospace university
1. 220100 fcd system analysis and control aEEr

Eur-acE®
2011-2016

2. 2�0100 fcd computer science and computer 
facilities

aEEr
Eur-acE®

2011-2016

siberian federal university
1. 210200 scd Microwave Equipment and antennas aEEr

Eur-acE®
2010-2015

2. 2�0100 scd High-Performance computing systems aEEr
Eur-acE®

2010-2015

taganrog institute of technology of southern federal university
1. 210100 fcd Electronics and Microelectronics aEEr 200�-2008
2. 2�0100 fcd computer science aEEr 200�-2008
�. 2�0100 fcd computer science aEEr

Eur-acE®
2010-2015

4. 220200 fcd automation and control aEEr
Eur-acE®

2010-2015

tambov state technical university
1. 210201 int design and technology of 

radioelectronic devices
aEEr 2006-2011

2. 140211 int Electrical supply aEEr 2006-2011
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togliatty state university
1. 140211 int Electrical supply aEEr

Eur-acE®
2009-2014

2. 150202 int industrial Welding technology and 
Equipment 

aEEr
Eur-acE®

2009-2014

�. 151002 int Mechanical engineering technology aEEr
Eur-acE®

2009-2014

national research tomsk Polytechnic university
1. 071600 int High Voltage Engineering and Physics aEEr 1996-2001
2. 080200 int geology and Prospecting of Mineral 

resources
aEEr 1996-2001

�. 180100 int Electromechanics aEEr 1996-2001
4. 200400 int industrial Electronics aEEr 1996-2001
5. 210400 int applied Mathematics aEEr 1996-2001
6. 250900 int chemical Engineering of Modern 

Energetic Materials
aEEr 1999-2004

7. 250800 int chemical Engineering of refractory non-
Metal and silicate Materials

aEEr 2000-2005

8. 070500 int nuclear reactors and Power Plants aEEr 2000-2005
9. 220100 int computer science aEEr 2000-2005
10. 100500 int thermal Power Plants aEEr 2000-2005
11. 101�00 int Boiler and reactor Engineering aEEr 2000-2005
12. 2�0100 fcd computer science aEEr 200�-2008
1�. 140600 fcd Electrical Engineering, Electromechanics 

and Electrical technology
aEEr 200�-2008

14. 140601 int Electromechanics aEEr 2004-2009
15. 140604 int Electrical drives and automated 

industrial sets and Engineering systems
aEEr 2004-2009

16. 2�0101 int computers, systems and networks aEEr 2004-2009
17. 020804 int geoecology aEEr 2004-2009
18. 1�0100 fcd geology and Prospecting of Mineral 

resources
aEEr 2005-2010

19. 200106 int Measurement devices and technologies aEEr
Eur-acE®

2007-2012

20. 20020� int opto-Electronic Equipment and systems aEEr
Eur-acE®

2007-2012

21. 240�04 int chemical Engineering of refractory non-
Metal and silicate Materials

aEEr
Eur-acE®

2007-2012

22. 240901 int Biotechnology aEEr
Eur-acE®

2008-2011

2�. 140200 fcd Electrical Power Engineering aEEr
Eur-acE®

2008-201�

24. 150917 scd High-technology Physics in Mechanical 
Engineering

aEEr
Eur-acE®

2008-201�

25. 2�0100 fcd computer science aEEr
Eur-acE®

2008-201�

26. 140600 fcd Electrical Engineering, Electromechanics 
and Electrical technology

aEEr
Eur-acE®

2008-201�

27. 140200 scd High Voltage Engineering and Physics aEEr
Eur-acE®

2010-2015
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28. 1�0100 scd groundwater resources formation and 
composition

aEEr
Eur-acE®

2010-2015

29. 150900 fcd technology, Equipment and automation 
of Mechanical Engineering Productions

aEEr
Eur-acE®

2011-2016

�0. 220�01 int automation of technological Processes 
and Manufacturing (gas and oil field)

aEEr
Eur-acE®

2011-2016

�1. 210100 scd Physical Electronics aEEr
Eur-acE®

2011-2016

�2. 140200 scd Mode control of Electric Power systems aEEr
Eur-acE®

2011-2016

��. 140400 scd Electrical drives and Electrical drive 
control systems

aEEr
Eur-acE®

2011-2016

�4. 200100 scd stabilization and navigation systems aEEr
Eur-acE®

2011-2016

�5. 1�0500 fcd Petroleum Engineering aEEr
Eur-acE®

2011-2016

�6. 1�0500 scd geologic-geophysical Problems of oil 
and gas field development

aEEr
Eur-acE®

2011-2016

trekhgorny technological institute
1. 2�0101 int computers, systems and networks aEEr 2004-2007
tyumen state oil and gas university
1. 1�0501 int design, construction and operation 

of gas and oil Pipelines and storage 
facilities

aEEr 2006-2011

2. 1�050� int development and Exploitation of oil and 
gas fields

aEEr 2006-2011

�. 1�0504 int oil and gas drilling aEEr 2006-2011
4. 190601 int automobiles and transportation facilities aEEr 2007-2012
5. 19060� int transport and technological machinery 

and equipment service (oil and gas 
production)

aEEr 2007-2012

6. 190701 int industrial Welding technology and 
Equipment

aEEr 2007-2012

7. 1�0602 int transportation organization and transport 
management (automobile transport)

aEEr
Eur-acE®

2008-201�

8. 150202 int oil and gas fields Machinery and 
Equipment

aEEr
Eur-acE®

2008-2011

9. 190205 int lifting, transportation Means and road 
Machines

aEEr
Eur-acE®

2008-201�

10. 240401 int chemical technology of organic 
substances

aEEr
Eur-acE®

2009-2014

11. 24040� int chemical Engineering of natural Power 
supplies and carbon-base Materials

aEEr
Eur-acE®

2009-2014

12. 240801 int Machines and apparatus of chemical 
Production

aEEr
Eur-acE®

2009-2014

1�. 280201 int Environmental control and rational use of 
natural resources 

aEEr
Eur-acE®

2010-2015

14. 280102 int safety of technological processes and 
productions

aEEr
Eur-acE®

2010-2015

15. 120�02 int land cadastre aEEr
Eur-acE®

2010-2015
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ural state forest Engineering university
1. 270205 int automobile roads and aerodromes aEEr 2006-2011
ural state technical university
1. 240�02 int technology of Electrochemical 

Productions
aEEr

Eur-acE®
2008-201�

ufa state aviation technical university
1. 280200 fcd Environment Protection aEEr 2005-2010
2. 2�0100 fcd computer science aEEr 2005-2010
�. 150501 int Material science in Mechanical 

Engineering
aEEr 2005-2010

4. 280200 scd Environment Protection aEEr
Eur-acE®

2008-201�

ufa state Petroleum technological university
1. 1�0504 int oil and gas drilling aEEr

Eur-acE®
2007-2012

2. 1�060� int oil and gas Processing Equipment aEEr
Eur-acE®

2007-2012

�. 150400 fcd Processing Machinery and Equipment aEEr
Eur-acE®

2007-2012

4. 240100 fcd chemical Engineering and Biotechnology aEEr
Eur-acE®

2008-201�

5. 24040� int chemical Engineering of natural Power 
supplies and carbon-base Materials

aEEr
Eur-acE®

2008-201�

6. 1�0602 int oil and gas fields Machinery and 
Equipment

aEEr
Eur-acE®

2008-201�

7. 1�0501 int design, construction and operation 
of gas and oil Pipelines and storage 
facilities

aEEr
Eur-acE®

2009-2014

8. 5518�0 scd Equipment design theory for oil and 
gas Processing, Petrochemical and 
chemical Production

aEEr
Eur-acE®

2010-2015

9. 5518�1 scd technological systems and Equipment 
reliability

aEEr
Eur-acE®

2010-2015

10. 550809 scd chemical Engineering of fuel and gas aEEr
Eur-acE®

2010-2015

11. 270100 fcd Building construction aEEr
Eur-acE®

2011-2016

12. 550109 scd Building construction aEEr
Eur-acE®

2011-2016
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list of accredited Programs, republic of Kazakhstan

(as of 01.06.2011)

Шифр 
образовательной 

программы

Квалификация Наименование образовательной программы Сертификат Срок  
аккредитации

d. serikbayev East Kazakhstan state technical university (ust-Kamenogorsk, republic of 
Kazakhstan)
1. 05070� fcd information systems aEEr

Eur-acE®
2011-2016

2. 05071� fcd transport, transport facilities and 
technology

aEEr
Eur-acE®

2011-2016

l.n. gumilyov Eurasian national university (astana, republic of Kazakhstan)
1. 050702 fcd automation and control aEEr

Eur-acE®
2011-2016

2. 0507�2 fcd standardization, Metrology and certification aEEr
Eur-acE®

2011-2016

�. 050901 fcd organization of transportation, traffic and 
operation

aEEr
Eur-acE®

2011-2016

4. бn0702 scd automation and control aEEr
Eur-acE®

2011-2016

5. бn07�2 scd standardization, Metrology and certification aEEr
Eur-acE®

2011-2016

6. бn0901 scd organization of transportation, traffic and 
operation

aEEr
Eur-acE®

2011-2016

innovative university of Eurasia (Pavlodar, republic of Kazakhstan)
1. 050701 fcd Biotechnology aEEr

Eur-acE®
2010-2015

2. 050718 fcd Electrical Power Engineering aEEr
Eur-acE®

2010-2015

Kazakh national technical university named after K.i. satpaev (almaty, republic of Kazakhstan)

1. 050704 fcd computer science and software aEEr
Eur-acE®

2010-2015

2. 050711 fcd geodesy and cartography aEEr
Eur-acE®

2010-2015

�. 050712 fcd Mechanical Engineering aEEr
Eur-acE®

2010-2015

4. 050718 fcd Electrical Power Engineering aEEr
Eur-acE®

2010-2015

5. 05072� fcd technical Physics aEEr
Eur-acE®

2010-201�

6. 05071� fcd transport, transport facilities and 
technology

aEEr
Eur-acE®

2011-2016

7. 050716 fcd instrumentation Engineering aEEr
Eur-acE®

2011-2016

8. 050719 fcd radio Engineering, Electronics and 
telecommunications

aEEr
Eur-acE®

2011-2016

9.

10. 

050720 fcd chemical technology of inorganic 
substances

aEEr
Eur-acE®

2011-2016

11. 050721 fcd chemical technology of organic substances aEEr
Eur-acE®

2011-2016

12. 050722 fcd Printing aEEr
Eur-acE®

2011-2016
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1�. 050724 fcd Processing Machinery and Equipment aEEr
Eur-acE®

2011-2016

14. 050729 fcd construction aEEr
Eur-acE®

2011-2016

15. 0507�1 fcd life safety and Environmental Protection aEEr
Eur-acE®

2011-2016

16. 0507�2 fcd standardization, Metrology and certification aEEr
Eur-acE®

2011-2016

Karaganda state technical university (Karaganda, republic of Kazakhstan)

1. 050702 fcd automation and control aEEr
Eur-acE®

2010-2015

2. 050707 fcd Mining Engineering aEEr
Eur-acE®

2010-2015

�. 050709 fcd Metallurgy aEEr
Eur-acE®

2010-2015

4. 050712 fcd Mechanical Engineering aEEr
Eur-acE®

2010-2015

5. 05071� fcd transport, transport facilities and 
technology

aEEr
Eur-acE®

2010-2015

Kostanay Engineering and Pedagogical university (Kostanay, republic of Kazakhstan)

1. 05071� fcd transport, transport Equipment and 
technology

aEEr
Eur-acE®

2011-2016

2. 0507�2 fcd standardization, Metrology and certification aEEr
Eur-acE®

2011-2016

semey state university named after shakarim (semey, republic of Kazakhstan)

1. 050727 fcd food technology aEEr
Eur-acE®

2010-2015

2. 050724 fcd Processing Machinery and Equipment aEEr
Eur-acE®

2010-2015
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