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Abstract

B craTthe packphITO cOAeprKaHUE F'OTOBHOCTH K MHHOBALIMOHHOM JEATEIBHOCTH Kak
MHTETPATUBHON XapaKTEPUCTUKUA NMPO(PECCHOHATBHON MOATOTOBKH HHXKEHEPOB IS
HAayKOEMKOro mnpou3BojcTsa. [loka3zaHbl pa3iauyHble MOAXOABI K OIPEACICHUIO
IIOHATHUSI WHHOBALMOHHOW JAEATENbHOCTU. [l0 MHEHMIO pa3HBIX aBTOPOB, TEPMHUH
«VMHHOBALIMOHHAS JIEATEJIBHOCTBY) PACCMAaTPUBACTCA KaK BHUJ JEATEIBHOCTH, Kak
opouecc, Kak CUCTEMa BHJIOB  JEATEIBHOCTH. B craTtee NpeacTaBiCHBI
KOHIENTYyalbHbIE TOJOXEHHUS, HCIOJb30BAHHbIE TMpH  pa3paboTKe MOJenu
(GopMHpOBaHHUS TOTOBHOCTH WHXKEHEPOB K WHHOBALlMOHHOM JESITEIBHOCTH B
HAyKOEMKOM  IpOM3BOACTBE. Takke II0Ka3aHa aBTOPCKas  MHTEpIpeTanus
CTPYKTYPHBIX COCTABJISAIOIIMX MOJEIM TOTOBHOCTH WHYKEHEPOB K HMHHOBALMOHHOMU
NEATEIBbHOCTH JUIsl BBICOKOTEXHOJIOTUYHOM oTpaciu. OmnpezneneHa B3auMOCBSA3b
MEXIy BCEMU KOMIIOHEHTaMH MOJENH. Pe3ynbratoM pa3paOOTaHHOW MOJEIH
WHXKEHEPA JJI1 BBICOKOTEXHOJIOTMYHON OTPACIH SABJIACTCA CIELUATUCT, COUYETAIOIINN
B ce0e Kak HMH)XEHEPHYIO IOJATOTOBKY, TaK M 3HAHMUS B OOJACTH MEHEKMEHTA;
CIIOCOOHBIN pa3pabaThiBaTh HOBBIE BBHICOKOTEXHOJOTHYHBIE MPOIYKTHI; MPOBOAUTH
OM3HEC-IIJIAHUPOBAHUE B MHHOBALIMOHHOW c(hepe; IPOBOAUTh yNPABICHUECKUNA ayIUT
(GYHKIIMOHATBHBIX MOAPAa3AeICHIN BHICOKOTEXHOJOTUYHON OTpaciu; pa3padaThiBaTh
CTpaTernyecKkue, TAKTUYECKUE W OINEPATUBHBIC IUIAHBI, OIOMKEThl TPEIIPUSITUN
BBICOKOTEXHOJIOTUYHOTO IIPOU3BOJCTBA; IIOBBIIIATH 3(pPEKTUBHOCTD
(GYHKIIMOHUPOBAHMS MPEANPUSATHI HAyKOEMKUX oTpacieil u ap. JlaHHas monenb,

SABJIAACH YHHBepcaHBHOﬁ, MOKCET CIIYKHUTb OCHOBOH p8,3pa6OTKI/I MCTOAHUK, TEXHOJIOT UM



IMOATOTOBKHU CIICHUAJIMUCTOB APYIUX HaHpaBHGHI/Iﬁ 1 MOJKET OBIThH TPaHCIIMPOBAaHA IOJIA

OpraHu3ani aHAJIOTHYHbIX O6p3.30BaT€JIBHI>IX CHUCTECM.

KnrouyeBble crnoBa: engineer, availability, innovative activity, high-tech industry.

1 INTRODUCTION

The main motive force of economic development, both in a single country and globally,
is knowledge-based technology. Economic transformations in Russia have led to a
change in the situation in the domestic industry. There is an urgent need for specialists
who are able to comprehensively address the issues of production management and its
organization in the changed conditions. Today, we need a new type of specialists with
both theoretical knowledge and practical skills of an engineer and a manager. The role
of high-tech industries is intensifying, the production of innovative products is being
increased, the quality of designs of products and services is improved. In these
conditions, there is a real need for the developing of a fundamentally new type of
engineers capable, on the one hand, to understand in depth the object of high-tech
business, be scientifically substantiate and capable to organize work at all stages of the
life cycle of high-tech products. On the other hand, such an engineer should possess
knowledge and skills of a manager, be able to cope with groups of people, establish
business connections. Such a specialist should have theoretical knowledge and
practical skills of both an engineer and a manager. Therefore, the problem of
developing the availability of engineers to innovative activity for high-tech production
becomes particularly relevant. System, complex approach to developing the
availability of engineers for high-tech production to innovative activity give the chance
to graduates to be professionally mobile and demanded in the labor market of the high-

tech industry enterprises.

2 METHODS
The following research methods were used: observation, direct analysis, elementary-

theoretical analysis, modeling. Observation as a method of cognition has allowed to
obtain primary information in the form of a set of empirical statements and establish

primary schematization of the concept interpretation of “innovative activity”. Direct



analysis has shown that there is no unambiguous interpretation of the concept of

“innovative activity” in the theory and practice of higher education.
Researchers define innovative activity in different ways:

* as a type of activity associated with the transformation of ideas into technologically
new or improved products, services, introduced in the market, new or improved

technological processes or production methods [1,2];
* as a process [3,4];
* as a system of activities for the use of scientific, technical and intellectual potential

in order to obtain a new or improved product or service, a new method of their

production [5].

The use of elementary-theoretical analysis method and modeling method has allowed
us to study and analyze the conceptual positions of building a model of a specialist (a
model of a specialist, including vocational training, personal qualities, physical,
mental, moral health and general cultural literacy [6]; invariant model of an employee
of automobile profile in the form of an activity model and a personality model [7];
model of a specialist as a description of the mandatory requirements for the future
specialist on the part of the employer [8]) and build our own model of an engineer-

manager ready for innovative activity for high-tech industry.

3 RESULTS AND DISCUSSION

In our research, we consider availability for innovation as an integrative characteristic
of professional training of engineers for high-tech production, which includes the
following components: the intellectual component necessary to ensure effective
implementation of the life cycle of innovative products; the activity component, which
implies a professional individual style of activity for solving innovative problems;
creative component, which involves the consideration of professional activity not as a
combination of ready-made forms and methods of work, but as the acquisition of
certain experience, and then its change, transformation; innovation management,
considered as a system of training and decision-making aimed at the developing,
support and development of innovative and technical potential of the enterprise;

motivational component that characterizes a meaningful attitude to professional



activity, awareness of its importance, the presence of a persistent cognitive interest in
innovations and their use in the professional sphere; communicative component that

provides communication support for innovation.

When developing the model of developing of engineers’ availability for innovation in
high-tech production, we were guided by the basics of pedagogical modeling [9], as
well as the following conceptual provisions: expansion of objects and areas of
professional activity; advanced reflection of the development of high-tech production;
foreseeing socio-economic changes in society; ensuring the strategic development of
the potential of the future engineer; forecasting the main trends in the development of

fundamental and applied science, high-tech production.

The model developed by us for the developing of engineers’ availability for innovation
in high-tech production includes target, theoretical and methodological, structural and

content, instrumental and technological, and performance-diagnostic blocks [10].

The target block is determined by a social order that defines the goals and objectives
of training engineers for high-tech production. The main goal of training engineers is
to develop the availability of engineers for innovation. We define tasks based on the
structure of engineers’ availability for innovation: developing of a system of
engineering knowledge, skills and abilities that contribute to successful professional
activity; training in the field of Economics, organization and management; developing

of a set of personal characteristics and professional qualities of an engineer [11,12].

The theoretical and methodological block includes the requirements of professional
standards, Federal state educational standards, methodological approaches (system,
acting as a theoretical and methodological strategy for the developing of engineers’
availability for innovation; competence-based, which allows determining the set of
professional competencies formed in the process of preparing engineers for innovation;
personal-activity, which determines the need for individualization of training and
assumes subject-subject interaction between teachers and students; functional, defining
the specifics of an activity from the point of view of its versatility and allowing to form
the basis of the structure of the management component in the process of training an

engineer-a for high-tech production; problem-based design, aimed at the developing



and acquisition of professional knowledge in the field of high-tech production,
practical knowledge and design skills in the process of mastering professional
competence, which ensures the highest efficiency of engineering and management
work) and the main principles of developing engineers’ availability for innovation: the
principle of partnership, which involves various forms of cooperation between higher
educational institutions and industry enterprises; the principle of conscientiousness,
which allows you to consciously manage creative processes; the principle of
integration of education, which contributes to the development of creative thinking on
the basis of combining different areas of science; the principle of variability, which
involves different ways of implementing innovation; the principle of subjectivity,

which ensures the implementation of creative activity of subjects of innovation [13].

Structural unit is a phased training of engineers to innovation and include: structural
and logical scheme of training disciplines and their interrelation; we have developed
structural components of availability for innovative activities that are part of
professional competence in the FES (Federal Educational Standard); developed

training and methodological support of the model [14].

The tool and technology block specifies the used pedagogical technologies of training,
forms and means of preparing engineers for innovation. Since the pedagogical system
of engineer training — and the concept is based on the fundament of professional
education, interdisciplinary integration of management and technical knowledge in the
process of training, professional education, identification technology of this teaching
process involves the use of a variety of traditional technologies, combining them with
modern interactive technologies, complexity, the penetration of one technology to
another, which should contribute to developing the ability of students to generate ideas
and solve problems [15]. Thus, one of the indicators of an engineer's availability for
innovation is his ability to solve search and inventive tasks. One of the constructive

and productive methods of developing this ability can be TRIZ-pedagogy [16].

A special place in solving the problem of developing of professional competence of
engineers is occupied by the method of visualization of training as a means of

developing the production and technological type of professional activity. Among the



visualization methods, we can use stochastic simulation, intelligence maps, process

modeling, etc. [17].

The performance-diagnostic block that characterizes the effectiveness of the model
developed by us is considered as a set of diagnostic tools used for monitoring and
evaluating the engineer’s availability for innovation. We have defined the diagnostic
methods used (observation, questionnaire, testing, interviewing, analysis of completed
works, self-assessment), evaluation criteria (ability and availability for innovation,
quality of developed projects, developing of social and personal qualities), as well as
the levels of developing of an engineer’s availability for innovation (low, medium,
high) [18].

It should be noted that the performance-diagnostic block has a feedback with the target,
theoretical and methodological, structural and content, and tool-technological blocks,
which allows not only to monitor the process of developing of engineers’ availability
for innovation in high-tech production at various stages, but also, based on the results

obtained, to correct it in a timely manner.

4 SUMMARY
The availability of innovation as an integrative characteristic of professional training

of engineers for high-tech production was studied. Various approaches to defining the
concept of innovation were given. According to various authors, the term “innovation
activity” is considered as a type of activity, as a process, as a system of activities. The
article presents the conceptual provisions used in the development of a model for the
formation of engineers’ availability for innovation in high-tech production. The
author’s interpretation of the structural components of the model of engineers’
availability for innovation for the high-tech industry is also shown. The relationship
between all the model components is defined. The result of the developed model of an
engineer for the high-tech industry is a specialist who combines both engineering
training and knowledge in the field of management; is able to develop new high-tech
products; conduct business planning in the innovation sphere; conduct a management
audit of functional divisions of the high-tech industry; develop strategic, tactical and

operational plans, budgets of high-tech enterprises; improve the efficiency of



enterprises in high-tech industries, etc. This model, being universal, can serve as the
basis for the development of methods and technologies for training specialists in other

areas and can be translated for the organization of similar educational systems.

5 CONCLUSIONS

One of the modern pedagogical technologies used in preparing engineers for
innovation 1is the technology of advanced training, according to which the entire
educational process is aimed at activating, developing the student’s mental activity,

and self-development.

The most effective means of developing an engineer’s availability for innovation in the
system of higher professional education is the project training technology, the result of
which is the ability of an engineer to create an innovative product, or significantly

modify or qualitatively change a previously existing object.

The model developed by us allows us to imagine the process of developing of
engineers’ availability for innovation in the conditions of modern higher education. Its
implementation will ensure a high level of training of engineers for high-tech
production. This model, being universal, can serve as the basis for the development of
methods and technologies for training specialists in other areas and can be translated

for the organization of similar educational systems.
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