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Today, when Russian economy is firmly on the pdtinoovative development
and national innovation system has become a desélagfrastructure, no one in
doubt that these circumstances, with the integratibthe industry modernization,
will provide our country a technological breakthgbu Under these conditions, the
main challenge for the higher school of RussianeFatibn, is to prepare profession-
als to the future innovation engineering (IE). Tgresent article is the succession of
previously developed methodical system for natisaakarch universities students to
form their innovation engineering competence (IEB@Y aims to increase the effi-
ciency of its realization.

In recent authors’ works [1, 2], the hypothesig gtadents training effectiveness
for engineering innovation in IE teaching incredsie implemented in phases, with
the consequent increase in complexity of tasks thighdeepening of the IEC activity
component has been formulated. To prove this hgsidha pedagogical model was
developed, which includes the objective, conceptundbrmative, technological and
diagnostic components (Fig. 1).
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Fig. 1. Block diagram of stage formation competeinaaenovative engineering activ-
ities (CIEA) a pedagogical model
To implement this model the very studying is thstf(theoretical) step [1, 2, 3].
The second (practical) one could be such processsearch work of students in



scientific societies, design offices, student coimige meetings, high-tech science
labs, etc. Foe this purpose we have chosen sumraeemic schools for graduate
students and young scientists. It should be nditatlduch activities as summer re-
search schools have their own long history, andaken place by many of the lead-
Ing universities in the country [3, 4, 5].

Shown in Fig. 1, the components of pedagogical soae fully described in our
earlier papers [1, 2, 3]. In this article, we wolike to pay particular attention to the
technological component (Fig. 2), which definessbecess of the model.

This component includes methods, forms and mealeaoiing [2, 5, 6, 7, 8]. The
schools used the traditional methods of learninfprmation, illustrations, reproduc-
tive, search, problem, research. However, the propkearch and research ones are
focused, since in academic disciplines, studentsah@ady been formed primarily
motivational, psychological and partly qualifyingnaponents of IEC [2]. In addition
to traditional and innovative forms of schoolinglsdearning forms as individual su-
pervisor consulting, students self-working (SSWyemcontrol of supervisor, the
SSW in the team and their combinations have bedadd

All of these methods and forms have been implendemdusiness game "Com-
pany" [2], developed by the authors on the basi;mobvative method of learning
within the team (Figure 2), which has been modewhiand adapted to the conditions
of the summer research school. As well as at tineetsity, a group of students (6-7)
organize their own "company", which worked throughtihe school study, however,
in contrast to the traditional study, team work wasied out not only in school, but
while participating in all creative competitiongosting and other events. The main
stage of the business game also was the develomhaméllectual protection mech-
anism (IPM: inventions, utility models, industridésigns, trademarks). Project de-
fense also took place in the form of presentatioeazh "company", which has been
discussed by a group of experts and members of ams.

To the traditional learning tools [2, 3] in the deked school, a series of specially
selected art competitions and sporting events heaen added. All of them were
aimed at rallying the team in solving the probletosidentify the true leaders, form-
ing ability to act quickly and make decisions, dhdn take responsibility for them.
Furthermore, creative competitions contribute ® development of students’ crea-
tive potential, which is the basis of IE.

Throughout teams work, there has been a cumulpoirgs system (for individual
and for team), when each team member has beenmsajeofor their actions to the
staff and for the team as a whole, in the needafdatory decision in extreme condi-
tions (stress situation, time limit, responsibility decision-making, etc.). It is also
one of the main motivations of active, respons#rid productive work.

As rightly pointed out in the works by Naumkin N[L, 2], one cannot use in
teaching practice certain technology or methodologyraining, they are necessarily
based on the integration of several scientific amthodological theories (Fig. 2).
According to the special conditions of trainingsgammer schools identified in the
paper [3], we conclude that specific technologyusthdoe unified, which takes into
account all of the above aspects.



Based on the analysis of didactic features to taiantific and technical creativi-
ty, N. Anisimov [10] indicates that such conditionsed for the system design of
teaching creative problem solving. It should beiedrout on the based of methodo-
logical approach that increases social importan@ehieving innovative solutions, to
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Fig. 2. Block diagram of the technology component.



achieve such an intellectually-communicative caodg for creative activity in
which the student would be able to implement ati¢isj equal to creative nature of
the problem.

Such technology should absorb positive previousee&pce and must comply
with a new understanding of objectives creativéigirhing, and is based on the activi-
ty and student-centered approaches. This one dfier¢raining innovative and in-
ventive activities technology which is developedtbe basis of psycho-pedagogical
approach of joint productive activity (JPA). JPAtie development of active work
principles of the individual student, during intetian, communication and develop-
ment of relations between all participants of tdeaational process. The main prin-
ciples of this approach are:

1) the introduction of productive creative probleatisan early stage of learning
and sharing their decision;

2) the staged development of changing forms of emipn between teachers and
students in accordance with the levels of mastépraductive ways to tackle prob-
lems;

3) the gradual movement of the student to self{edmg activity in the process of
problem formulating and solving.

The developer of presented technology rightly ndtest learning technology
should be based on pedagogy of cooperation. Thisisaconfirmed by other re-
searchers, for example, the concept of partnetshighers and students. This concept
developed by American educators H.B. Becker, Ristdsen, S. Brody, I.A. Par-
rish [10] and is based on joint work of studentd tgachers as fellow partners in the
overall work. It involves the joint formulation tthe problem, as well as sharing of it
decision. At the same time, students choose thethoas of work and set deadlines.
Such training significantly increases the creatiat the educational process, stimu-
lates creative abilities of students, liberatingiking and relieves mental stress at
work.

The mentioned pedagogy of cooperation was propbget group of researchers
led by S. A. Amonashvili [9]. As the A.P. Pelevistates [1, 2], it is one of the richest
and comprehensive teaching generalizations, whichbmes the best traditions of
Soviet, Russian and foreign pedagogy. It is alsengtrating” technology since, in
one way or another, comes into many modern eduatiechnology. In accordance
with its basic principles, the situation when teadher is proposed as the subject of
the pedagogical process, and students is as aat @bjd, is replaced by the idea of
the pupil, as the subject of his "study". Thisrinag is free of compulsion, advance
training, in which there is freedom of choice aaohf activities. Two subjects of the
same process should work together as partnergagoles and make an alliance the
senior and experienced with less experienced, amé of them should be placed
above the other. In the context of higher schowmidents themselves choose their
methods of work on the problem and set deadlinash $raining significantly in-
creases the creativity of the educational procsaulates the expression of students
creative abilities, liberating thinking and relisvaental stress at work. As the devel-
opers of this technology states, the main reasoitirig its widespread introduction
in teaching practice is the students’ lack of thme desire and motivation for its de-



velopment, as well as the teachers. Such reasé&s iacstudents training system in
summer research school in which the compositiothefaudience formed voluntary
and at the request of the participants.

Thus, the experience of summer research schoolshioa the following results:

1) during the training stage, the competence ivative engineering can mostly
formulated in summer research schools, becausambines a form of active learn-
ing, leisure, and intensively training;

2) as a second (practical) stage of IEC formatiegional summer research school
enhances the effectiveness of training studentsifmvative engineering activities;

3) improving the functioning of summer researchosths provided with new in-
tegrated educational technology, which is charadrby pedagogy of cooperation.
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