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Abstract Improvement of the Russian economy
competitiveness is being solved through the creation of regional
innovation centers and clusters. In the Far East, territories of
advanced social and economic development (TASED) are being
created. At the same time, the role of the centers for innovative,
technological and social development of the regions is assigned to
higher education institutions. The entrepreneurial activity is
added to the traditional activities of the University (educational
and scientific), which is aimed at the commercialization of
scientific and technological developments. The University
becomes not only a “forge” of the personnel for the national
economy but also should be the “site” for the development of
innovation-oriented entrepreneurship. The objectives of the
University should be to create a favorable environment and
conditions for the implementation of scientific activities, creating
an effective infrastructure for research, involving the student
community in the conduct of fundamental and applied research,
commercialization of innovations. Moreover, the goal of
intellectual scientific activity should be not only the result,
embodied in the form of new knowledge, prototype, etc., but also
innovations in the market, focused on consumers who provide
income. This new role of universities requires the modernization
of the educational process as well as of the curricula and training
programs for students. The purpose of the research is the
analysis of competencies that are formed in students in the
process of educational activities and aimed at the development of
innovation entrepreneurship in the region. The authors consider
the essence and stages of innovation entrepreneurship. On the
basis of studying various curricula in the Komsomolsk-on-Amur
state University the problems of training bachelors and masters
in this field are defined. The developed analysis algorithm can be
used in the universities to justify the need for additional training
of students for the development of innovation entrepreneurship.
The recommendations for improving the training of students,
consisting in the development of comprehensive programs of the
optional disciplines and project-oriented training of engineering
students are worked out. The directions of further research are
related to the identification of factors hindering the development
of innovation entrepreneurial activity among students and
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determining the needs for students to obtain specific knowledge
and skills necessary for conducting innovation entrepreneurial
activity.
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I. INTRODUCTION

In modern conditions the support for innovation is one of
the main trends of the state regulation of the economy. At the
same time, the role of the research sector is becoming more
and more ambitious [1].

The problem of the innovation development of regions
with the active participation of the higher education
institutions initially acted as the subject of foreign authors’
research, Russian scientists became engaged in it much later.
Since the 1990s, the world scientific and expert community
has been actively promoting the concept of national
innovation systems (NIS) as a generator of industrial progress
and competitiveness of countries. The NIS concept was
developed by a large group of authors in the 1980s. The
leaders were: B. Lundwall (Sweden), K. Freeman (UK), R.
Nelson (USA). Its main ideas are the following: the main
factors of economic dynamics are innovations and scientific
research (Schumpeter’s ideas); knowledge plays a special role
in the economic development [2].

Together with the development of the national innovation
systems, the approach to the role and objectives of the higher
education institutions have changed. The modern Concept of
“the entrepreneurial University”, which combines the classical
model of the University with the culture of entrepreneurship,
innovation and technology transfer, was described by B. Clark
[3]. The experience of the best research universities shows that
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they have a closed cycle from the education and research to Based on the study of research papers on this subject, it
the creation of small innovation enterprises; there is a newas concluded that more attention was focused on the
task — it is not so much personnel training, but the productioformation of competencies of entrepreneurs and methods of
of innovative ideas and personnel who develop and implemeentrepreneurship education. At the same time, there is no
them. According to Henry Etzkowitz, entrepreneurialspecific algorithm for substantiating the necessary
universities are one of the pillars of the “triple helix": the statecompetencies at all stages of innovation and entrepreneurial
— the business — the University [4]. activity (IEA).

The concept of “the entrepreneurial University” serves as a The innovation vector of the development of the society
basis for partnership between the state, business and acadedstermines the emergence of high requirements for the quality
sphere. Its basic idea is that entrepreneurship should becomiformation of a wide range of technological skills, as well as
the basic principle of the organization of universities [5]. Andspecific economic knowledge [13, 21]. Innovation activity
for this purpose it is necessary to provide appropriate trainingegins in scientific institutions that create profitable
for future innovative entrepreneurs. production ideas, which are the basis for innovation projects
14]. Universities become centers generating technologies and

) . . : ‘new forms of entrepreneurship. A graduate of the University is
creation of regional innovation systems, creates specig

. . : ; quired not only to be a professional in any field of
economic zones with a special legal regime fork

entrepreneurship. Thus, the territories of advanced social aré(ggm%ji%ede?/uetloa;ﬁ)eﬁ gf tr::asc:%iteq[ya[cltg/]ely participate in the

economic development (TASED) are being created in the Far
East of Russia. The most high-tech area of the Khabarovsk In the concept of the state priority project “Universities as
Krai is TASED “Komsomolsk”. A modern, dynamic, centers of innovation creation space” it is stated that at least
technological and engineering center of national scale is beirfd0 University centers of innovation, technological and social
created here [6]. Komsomolsk-on-Amur state University playslevelopment of regions will have been created by 2025. On
a significant role in the development of this TASED; it plays ahe basis of these centers, it is planned to implement project-
leading role in innovation activity of the region. The strategicoriented education programs, involving the team
goal of the Komsomolsk-on-Amur state University is toimplementation of full-life cycle projects, as well as master’s
become a resource center for economic developmerprograms in technological entrepreneurship [16].

innovation entrepreneurship and socio-cultural environment of
the region [7].

The government of the country, wishing to accelerate th

Innovation and entrepreneurship can be represented in two

cycles and a number of stages. Each stage of the cycle is
On the basis of the University, by commercialization ofcharacterized by a set of key tasks (table 1).

scientific and technical developments, small innovative

enterprises (SIE) are created. However, not all of them are

sustainable; many of the problems are related to the lack students in the process_of edpcatlonal activities and
innovative entrepreneurs with the knowledge and skills of€C€SSary for the conduct of innovative entrepreneurship, the
solving the problems at each stage of innovation an('imaly3|s was conducted of the curricula of the Komsomolsk-

- gy on-Amur state University. We investigated the availability of

entrepreneurial activity. the appropriate types of professional activity (TPA) and

The purpose of this study is to analyze the competencgsofessional competences (PC). In the course of the research
that are formed in students in the process of educationtthe curricula of 13 bachelor's and 9 master's engineering
activities and aimed at the development of innovativeraining programs (with different majors) were analyzed [17].
entrepreneurship in the region. The relevance of the topic iBhe comparative analysis for bachelors was carried out on the
due to the implementation of the general context of thdirst cycle of IEA connected with the creation and
development of professional engineering education in thdevelopment of production of innovation production (works,
Khabarovsk Krai: “idea — design — implementation —services).
management” [8].

With the aim of identifying competencies that are formed

The results of the analysis in some training programs are
presented in table 2. In general, it was found that the curricula
[l. MATERIALS AND METHODS(MODEL) for the “scientific-research work” (SRW) phase included
The issues of the personnel training for innovativerelevant professional activities. Graduates of 80% of the
entrepreneurship are reflected in the discussions on the pagw@isidered training programs are prepared for them. For the
of scientific and journalistic literature. The following issuesstages of “EDW and TPP” the curricula also provide activities
are considered: problems of development of entrepreneursHigr all training programs, except for 01.03.02 “Applied
in scientific-technical sphere of Russia (O.P. Molchanova)nathematics and computer science”. It can be concluded that
staffing of small business within the innovative infrastructurethe University has created the preconditions for the formation
of the University complexes (E.V. Baturina, A.M. of students’ essential competencies, involving them in
Shestoperov), training of innovative entrepreneurship in théonducting fundamental and applied scientific-research works,
system of continuous professional education (R.S. Safinfesign-engineering activities.
problems of training specialists in the field of innovative
entrepreneurship  (V.A. Dubolazov, N. V. Neelova),
involvement of Russian students in modern innovative
entrepreneurship (1.V. Korchagina, K.V. Rogova) [9-12].
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TABLE |. ESSENCE AND OBJECTIVES OF THE STAGES the organizational
INNOVATION AND ENTREPRENEURIAL

OF THE
ACTIVITY
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Cycles and stages

Key challenges to be addressed during the
phase

Cycle 1 “Creation and production of innovative products (works,

services)”

Scientific research
work (SRW)

The collection and analysis of informatio
organization and conduct of scientif
research  work(SRW) using mode
analytical methods.

Experimental design
works and
technological
preparation of
production
(EDW and TPP)

30_:3

The development of the prototype, the

production technology (of implementation)
innovations in production and technological

activity; rationale and design calculation an
manufacturing  technology
documentation of the stages of EDW an
TPP.

Preliminary
market analysis and
business planning

(PMA and BP)

Analysis of the market situation; busines

planning for the creation and development o

new organizations (activities,
investment analysis and risk identification.

Creation of SIE (small

innovative enterprises

and the development o
production

(SIE and DP)

f maintenance of
partners and consumers; execution of works
on the project in accordance with the

Implementation of the business plan an

innovations;

products);

d

d

S

d

development of production; organization and

conduct of business;

relations with busines

requirements.

Cycle 2 “Marketing

services) to the market and its promotion)”

activities (introduction of products (works,

Market analysis

Market research; assessment of the impact of

marketing plan for the
promotion of a ne
product (FMP)

promote new products

organization of  sales; advertising;

development of pricing policy and sales

promotion; PR.

in the market;

organization and

S

atromct)i]iin stage o the environment; analysis of consumer
P behavior and demand formation.

products (MA)

Formation of a Development of a marketing program

and managerial type of professional
activity, it is provided by the Federal State Educational
Standard (FSES). But only one of the training programs
considered - 27.03.05 “Innovation” provides for its
implementation in the curriculum.

Further, a detailed analysis of the compliance of the
competences regulated by the FSES with the tasks to be
solved at the initial stages of the IEA was carried out.

So, for example, for the bachelor degree training program
15.03.03 “Applied mechanics” with the major in
“Computational mechanics and computer engineering” it was
revealed that at the stage of “SRW” the curriculum provides
for the formation of competence of PC-1-6. The objectives of
the IEA are resolved in full. At the stage of “OCD and CCI”
provides for the formation of appropriate competencies. But
the problems are solved in part, due to the lack of design and
engineering activities in the curriculum areas of training.

At the stages of the “PMA and BP” and “SIE and DP” the
necessary competences to be developed are not stated.
Students gain knowledge through the formation of a general
cultural competence - OK-3 - the ability to use the basics of
economic knowledge; and general professional competence —
GPC-1 - the ability to use the basics of economic knowledge
in assessing the effectiveness of the results of professional
activities. The problems are practically not solved. Issues that
provide an objective and complete picture of the current
market situation, the future state of business in the external
environment, the investment attractiveness of the business
project and the risks of its implementation, and the
organization of entrepreneurial activity are not touched upon.

It is necessary to note that it is for this purpose that the
FSES provides for the possible development of innovation
activities, within the competence of the PC-29 - readiness to

At the same time, in the curricula of most trainingparticipate in the implementation and maintenance of the

programs there is no production and technological activity
which complicates the process for the innovators masterin

the production of scientific developments.

The development of competencies related to the solution
of problems at the stages of “Preliminary market analysis and
business planning” and “Creation of a small innovativeP

results of scientific, technical and design developments in the
@al sector of the economy. However, this possibility is not
used.

For the most appropriate area of training, where it is
ossible to organize innovative entrepreneurship - 27.03.05

enterprise and development of production” is possible within/"novation” (major “Innovation management’), it was found

TABLE Il. ACTIVITIES REGULATED BY the FSES AND MEETING THE OBJECTIVES OF the IEA

that the

Stages and steps of Cycle 1. "Creation and development of production of innovative products (works, services)»
IEA SRW EDW and TPP PMA and BP | SIE and DP
Training programs The presence of types of activity and PC in the curriculum of bachelors training programs
09.03.03 “Applied Scientific research Project Organizational and managerial (/7K 17-19) *.
Informatics” — “Applied (PC 23-24). (PC 1-9). Analytical
Informatics in Economics”. (PC 20-22) *.

electronics”.

11.03.04 “Electronics and
nanoelectronics" - "Industria

Scientific research
(PC 1-3).

Design and engineering
(PC-4 -7).

Organizational and managerial

Industrial-technological (PC 8-9) *.

(PC 10-12) *.

practice”.

12.03.04 “Biotechnical
systems and technologies” +
“Engineering in biomedical

Scientific research

Design and engineering(PC 18-22).

(PC 1-3).

Industrial-technological (PC-4-11) *.

Organizational and managerial
(PC 12-14) *.

15.03.03 "Applied

Experimental research with the elements of scientific resear

Organizational and managerial

mechanics” — activity (PC 7-10). (PC 22-24, PC-27-28) *.
“Computational mechanics|  Scientific research Design and engineering
and computer engineering” (PC-1- 6). (PC 11-13) *. Innovative
Industrial-technological (PC-29) *.
(PC-14-21) *.
23.03.01 “Technology of Experimental Measurement and design (PC-14- 21).
transport processes” — research Industrial-technol ogical Organizational and managerial
“organization of (PC-22-28) *. (PC-1- 13) *. (PC 29-34, PC-36) *.
transportations”.
27.03.05 “Innovation” — Experimental Industrial-technological Organizational and managerial
“Innovation managemen™. research (MK-1). (PC 4-7).
(PC-8-10) *. Design and engineering
(PC 12 - 15). Q7

* activities regulated by the FSES, but not provided for the formation in the curriculum of bachelors of the corresponding training progran
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curriculum did not even provide for experimental research Educational activities can also include special courses on
type of professional activity, necessary for SRW. As a resulinnovation entrepreneurship, business games, seminars,
students do not form the competencies necessary for carryimgmpetitions, projects, etc. these measures will help to ensure
out fundamental and applied works. that students will no longer perceive the innovation as

Analysis of master's curricula (conducted for all cycles angn:_re_{greni%rsmp is not available to them the scope of
stages of the IEA) showed that for the stage of «srw AtV les [18]
appropriate types of professional activities were provided in Internal dynamics and competitiveness of these
training programs. At the same time, to a much lesser extergducational forms can be ensured by competitions of student
masters acquire competence in the field of design preparatidrusiness plans, participation in which allows students to test
of production (only three master's degree programs of 9 atheir ideas and get feedback from experts and experienced
provided). This seems logical, since these competencies wesatrepreneurs [19].
formed at the undergraduate level. And the FSES provides an

opportunity, within the framework of organizational and outh school “from idea to knowledae-based business”
technological activities, to develop skills of “preliminaryy . . 'edg AN
training at all stages of the project life cycle [20], providing

market analysis and business planning”, as well as “creatin ort at the stages of “from idea to proiect’. “from proiect
SIE”. However, this possibility is fixed in less than half of the PP - 9 project:, - Proj
to technology’, from technology to innovation

master’s degree training programs. entrepreneurship”.

The situation is not conducive to, and perhaps hinders
student initiatives in the creation and successful IIl. RESULTS ANDDISCUSSION

implementation of innovation business activities. The A. It is determined that the issues of development of

directions to improve the training of students for the. . hio in TASED “K Isk”
development of student production and technoIogica!lj?mv-atlon entrepreneurship in =2 1OMSOmois
cquire special relevance and practical significance.

entrepreneurship at the University can be:

One of the areas of development may be the creation of a

. o . : . B. The new role of the University in the region of
Modernization of the implemented basic educational,qyanced development, in which the University is considered
programs, providing for the inclusion of the necessary projecl center of regional development, ensuring the integration of

oriented modules in the optional part of the curriculumeqycational, research and innovation activities in the
training. educational process, is stated.

* Creation of a “project office” as a part of the educational  C. It is revealed that the curricula implemented in the
and methodological department, the scope of which wilUniversity do not form the complete list of competencies
include the formation of a list of relevant practical casespecessary for implementation of all objectives on the stages of
planning the necessary financial and material resourcet)e innovation and entrepreneurial activities.
scheduling the work of student teams on projects in
laboratories that make up the innovation infrastructure of thﬁ)r
University [7].

D. The directions of improvement of training of students

the development of innovation entrepreneurship, including

the project-oriented training of students majoring in
* Development and implementation of optional courses€ngineering at the stages “from idea to project’, “from project

The task of which will be to deepen and broaden theoreticdp implementation”, “from implementation to management”

and practical knowledge and skills of professional activities oft"® offered.

students, introducing them to the research work, establishment

of conditions for comprehensive development of the IV. CONCLUSION

competencies required at all stages of the innovation- The development of regional innovation systems in the Far
entrepreneurial activities to fill the lack of knowledge andgast of Russia takes place with the active state support,
skills at all stages of the innovation and entrepreneurighcluding the creation of territories of advanced development.
activities. The Universities are playing an increasing role in this process.
n order to achieve a tangible result in the development of

Particular attention should be paid to the formation c)]Jinnovation entrepreneurship in the region, it is necessary to

competencies in the organizational and managerial aCtiVitie&rovide appropriate  training for future  innovation
of engineering areas of both undergraduate and graduaé?ntrepreneurs.

students.
. ) As a result of the comparative analysis it was revealed that
The future graduate entrepreneur, along with professionghe existing training programs of students did not meet the
competencies in the fields of technology and technologyghallenges at all stages of innovation and entrepreneurship.
should have knowledge, skills in the fields of marketing,The formation of the necessary competencies for the purposes
management, entrepreneurship and other economic awrd innovation entrepreneurship is fragmented, and, therefore,
managerial disciplines. hinders the initiatorship of the University graduates in the
organization of their own business.
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training the actions allowing to liquidate “gaps” in formation
of necessary competences were offered.

[11]
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