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OenNTi-IapTTaphl, KOPCETKIIITEPI KOHE JICHTeUIepi KOPCETUITEH.

Tytiin co30ep: FHUTBIMU OLTIM, FBUIBIMH YFBIM, (PU3NKAJIBIK YFBIMIAPAbI KAJIBIITACTHIPY, 9JiCTEME, YFbIMIap bl
KaJIBIITACTBIPY ACHTCHi.

IMpo6aembl popMupoBanns (PyHAAMEHTATbHBIX HAYYHBIX NOHATHH

JK.K. Cuiovikosa ', B. Epoicenioex’, A.T. Paxumoepouna ’
'Kasaxckuil HayuoHAaIbHbLI nedaeo2udeckull yHusepcumem um.Abas
( . Anmamer, Kazaxcman,),
*Tocyoapcmeennviil ynusepcumem umenu [llaxapuma copooa Cemeti
(2.Cemeu, Kazaxcman)
Annomayust
Cucrema MOHITUN — 3TO OCHOBA 3HAHUH, BCEe JaHHBIE COCPEOTOUYEHBI BOKPYT HUX. be3 oBlajieHus MOHATH-
SIMA HEBO3MOXKHO U CO3HATENILHOE YCBOCHUE 3aKOHOB U TEOPHIA, TaK KaK OHU BBIPAXKAIOT CBSI3b MEK/Y MOHATH-
M. BBICOKOE KauecTBO 3HAHUH yUJalIuxcs 3aBUCHT OT CTETICHH C(OPMUPOBAHHOCTH Y HUX CHCTEMbI TOHATHH.
YcBOCHNE yUaNTIMUCS HAyYHBIX MMOHATHHA, YMEHHE IIPHUMEHATh X Ha TPAKTHKE, B KU3HHU IIPOUCXOIHUT TOIBKO
IPY IIeJICHAIPABICHHOM O0yYCHUH.
Jist Toro 4TOOBI 3HAHUS YYAIIUXCS 10 MIPESAMETY OBUIH KaK Ka4eCTBEHHBIMU, TAaK U ITYOOKUMH, y HUX JTOJDK-
Ha c(OPMHUPOBATHCS XOPOIIO YCBOESHHASI CUCTEMA TECHO CBSI3aHHBIX MEXIy cOOOH OCHOBHBIX MOHATHIA. B cra-
ThE TPEICTABICHBI CTPYKTYPHBIC DJICMEHTHI (PM3MYCCKOTO 3HAHHS M CUCTEMbl (PU3NYECKUX MOHATHH. Takke
JlaHa METOoAKa (POpMHUPOBAHMS (PU3NIECKHUX TOHITHH Y MIKOJBHUKOB. PaccMOTpeHB! KpUTEpHH, TTOKAa3aTeNu 1
YPOBHU (POPMUPOBAHUS (PU3HUUECKUX TTOHITHH.
Kniouegvie crosa: HaydHoe 3HaHUE, HAydYHOE MOHATHE, (popMHUpOBaHHE (PUINUSCKUX MOHSATHH, METOIUKA,
YpOBEHb c(hOPMUPOBAHHOCTU TTOHITUI
Received 07.06.2022.

1ISTI 14.35.07 DOI'10.51889/7267.2022.67.51.005

G.S. SAIFUTDINOVA',S.A.SADYKOVA?
'Zhangir Khan University (Uralsk, Kazakhstan),
’K.Zhubanov Aktobe Regional University( Aktobe, Kazakhstan) sauleda@mail.ru

EDUCATIONAL OPTIONS OF SCIENCE AND RESEARCH IN DEVELOPING
THE CREATIVITY OF AN ENGINEERING STUDENT

Abstract

The goal of this essay is to assess the potential of scientific research in both national and international
professional education in the creation of a future engineer’s creativity.

Methods of research: theoretical examination of foreign and local literature, dialogues, questionnaire analysis,
personal experience, undergraduate assessment and self-assessment, generalisation and systematisation of data
collected

Research outcomes: the article gives a theoretical analysis and analysis of research results, which allows: to
give a formulation and disclose the substance of the idea of “scientific search,” to define it as a significant side
of the future engineer; to identify processes, models, principles, rules, and kinds of scientific research; to create

a methodology for the application of research research as a way of developing a future engineer’s creativity;
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educational requirements and conditions enabling efficient science studies; validate the process of developing a
future engineer’s inventiveness; to identify the hazards of scientific research in the process of developing a future
engineer’s creativity; to discover the strategy for obtaining inspiration for academic experiments; to determine
the possibilities of objective evaluation of scientific research outcomes; to regard the advanced engineer as a
self-taught personality.

Conclusions and recommendations: It has been established that scientific research has the potential to
influence a future engineer’s creativity and that it is crucial for a student of engineering to be motivated and
reflective. We see the potential for researching how a student who is self-learning develops their creative abilities
in the areas of: encouragement for academic and research activities; validation of creative activity; as well as

further scientific study of national and international interaction in engineering education in this context.

Key words: contemplation; scientific research; engineering creativity; creative engineer; engineering

education.

Introduction. The primary goal of a technical
university in the present era of the creation of a
unified global educational environment is the
high-quality preparation of future experts who
can independently propose hypotheses, conduct
research, plan, invent, and discover — in other
words, who can arrange and actively engage in
an independent scientific quest.

Specialists with systemically structured,
reflexive,  self-organizing, and creative
principles are needed for a new kind of
economic innovation that enables them to excel
in engineering. The ability to recognize and
overcome professional growth obstacles and to
discover positive solutions to professional crises
depends in large part on creativity, which is a
critical component of professional development
for future engineers.

The intrinsic impact of a future engineer
exhibited in the capacity to innovative, non-
standard cognition, together with awareness,
the evolution of his/her knowledge, is referred
to as an engineer’s creativity. Creativity is what
guarantees a rapid integration to vocational
growth and self-awareness.

According to our findings, scientific surveys
allow for the development of creativity in the
courses of the academic process in the field of
technical education. Creativity is formed by
immersing a student at an engineering university
in research and innovative interaction, which
really is subject to change in the context of
increasing the educational program’s share
through creative technologies, competitions,
and project activities, and which enables

students to intensify their knowledge and apply
it in real life.

Advanced research focuses on teaching,
fosters imagination, and makes innovative
solutions into reality. As a result, it has the
potential to be successful in addressing society’s
social demands. To perform an innovative
scientific research, it is required to have internal
drive and talents, which N.V. Bodrovskaya
refers to as research potential.

According to N.V. Bodrovskaya, the
motivational component of academic research
prospective signifies:

* an emphasis on originality, opposition to
ambiguity;

+ “the willingness of comprehension,”
cognitive enthusiasm, “just so the spirit of God
wakes up in each individual,” according to
V.A. Sukhomlinsky.

Consciousness, identity, and versatility are
examples of behavioural components with
study potential [1, p.127].

Theoretically analysis allows us to discuss the
relationship between the level of execution of
the opportunities of academic research for future
engineers and experience, identity, interpersonal
perceptions, uniqueness, and subconscious.
Learners that exhibit the aforementioned
traits efficiently undertake scientific research
and produce excellent outcomes. As a result,
adequate educational circumstances must be
given the opportunity to boost consciousness,
foster a creative environment, and enhance
the effectiveness of analysis in the scientific
research process.
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Main body. A controversial issue of
educational study is “scientific search as a
technique of moulding the inventiveness of an
engineering student.” On the one hand, there is
creativity, which is defined by unpredictability
and the disintegration of methodology standards;
on the other hand , experimental knowledge
does not represent a disorganized activity, but
a deliberate movement towards the objective,
towards the completion of the prescribed tasks.

In pedagogical approaches, scientific search
is indicated as: a teaching strategy (Y.I. Lerner,
N.M. Skatkin); a component of creative thinking
(A.P. Tryapitsyna); a process of creating an
inventive outlook to action (N. Gromova); an
interaction (S.A. Koval); a method of innovative
developmental activities, a method of forming
a value system (N. Gromova); an interaction
(S.A. (A.V. Kiryakova).

The search, according to V.S. Rotenberg and
V.V. Arshavsky, is indicated by non-satiation
and transition from one sort of activity to
another.

In psychology, scientific search is widely
regarded as a method of realising the skills and
capabilities of the things around oneself, as
well as the capabilities of oneself and society
as a whole. N.P. Chupakhin regards scientific
research as a cultural phenomenon, and
scientific research culture as a vital component
of the cultural world - a sphere produced by
humanity just on basic principle of the world
today, comprised of biological and chemical
industries.

In other terms, the idea of scientific
inquiry highlights the importance of the study
topic by exposing issues with global vision,
worldview, and the purpose of human life from
a philosophical perspective.

In our research, we use the following
working concept: Scientific search is a method
of information retrieval that defines the outcome
of scientific knowledge and fixes innovation in
accordance with the direction of study.

In our research, scientific search is a tool
for developing a specialist’s creative thinking.
According to philosophy, a technique is an
activity that is connected to the objective that it
is intended to assist attain.

Future engineers are expected to do scientific
research as a way to actualize their potential to
develop research methodologies while carrying
out professional duties.

The fundamentals of scientific inquiry, the
order of steps, and the logic of research make
up a collection of methodological qualities that
are provided in a certain order and are referred
to as methodological literacy.

The major scientific research paradigms may
be distinguished by a theoretical study of local
and international experience:

According to Bayer, Nelson, Feton, and
Joyce, the solution to a problem is linear
(problem  description, analysis, search);
systemic and structural (guideline review,
determination strategy, guess, final choice); and
inductive approach (according to Massmalas).

Let’s focus on Ch. Pearce’s inductive
approach model of scientific inquiry, which is
divided into two parts:

Retraining is the process of confirming the
theories put out by abduction, which is the
progress, innovation, and generation of theories,
hypotheses, and guesses [2].

Ch. Pearce asserts that scientific inquiry
is a creative process that calls for the use of
intuition and creativity in addition to logic. As
a result, there is no one, universal procedure
for scientific research, and deductive research
approach is only a method for evaluating ideas
[1].

Studying the phenomena and the possibilities
for using scientific research to foster creativity
are very important since it has a big impact
on the rise in the amount of lexical diversity,
which fosters creativity in pupils. In order to
shift from a stereotyped programming training
to a reflecting innovative learning process that
may lead to a new class of creative engineers,
search forms of student participation must be
developed. And the urgency of this requirement
only increases.

Demand aspect, which contains an assessment
of the nature and content of general educational
programmes, and social communication, that
is, the system of interpersonal relationship that
creates a creative climate in the educational
environment, were required to be taken into
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consideration in the study by A.A. Derkach and
E.A. Sigida on the development of creativity.

The development of innovative awareness
and creative engagement during scientific
inquiry are two of the ways through which
creativity is formed. The preponderance of focus
towards research activities is what distinguishes
creative consciousness as being unconventional.

The following instructional conditions
can be identified via theoretical and practical
investigation as ensuring creative engagement
over the course of scientific research:

* Introducing aspiring engineers to scientific
inquiry (formation of motivation for scientific
research, enrichment of the experience of
research activities, variability of methods for
enhancing scientific research).

 Planning scientific research in a creative-
reflective setting that takes into consideration
the future engineer’s interests (by fostering
a psychologically safe environment and
establishing a map of the student’s scientific
interests).

» Application of findings from scientific
research (creation ofa card index of experimental
activities, formation of a portfolio of scientific
achievements, creation of a research media
library).

Let’s list the roles that scientific research
activities play:

* Organizing scientific studies in a creative-
reflective atmosphere that takes into account
the preferences of the aspiring engineer (by
promoting a psychologically secure setting
and creating a map of the student’s scientific
preferences).

* Making use of discoveries from science
investigation (creation of a card index of
experimental activities, formation of a portfolio
of scientific achievements, creation of a research
media library).

Here is a list of the functions performed by
scientific research activities:

Scientific research in a creative-reflective
setting that takes into account the future
engineer’s interests (building a comfortable
psychological environment and establishing a
map of the student’s scientific interests).

* Making use of findings from scientific

research (creation ofa card index of experimental
activities, formation of a portfolio of scientific
achievements, creation of a research media
library).

Let’s list the roles that scientific research
activities play:

* Transformative — new ways of interpreting
the data, theoretical modelling.

* Technological — understanding the methods
used in technological design and engineering
tasks.

* Program-targeted — the application of
scientific research through the defining of
objectives, making forecasts, planning, and
organising.

* Control and regulation — governs scientific
research approach, including decision-making,
controlling, and correcting.

* Research is concerned with analysing
the procedural and dynamic elements of the
environment.

* Creative — focuses on the creation of fresh
concepts and determines all facets of the future
engineer’s creative growth via analysis and
systematisation of the knowledge acquired.

Future engineers’ professional development
results in their ability to look beyond the
constant stream of daily practise and perceive
professional activity as a whole. This enables
pupils to consciously build a self-development
programme.

In our study, we raised the subject of tracking
the potential of scientific research, identifying
the benefits and drawbacks of research activities
in developing a future engineer’s creativity.

The research interprets opportunity as a
collection of methods to attain the aim.

The choice of educational options of
scientific study targeted at creating the creativity
of the future engineer was established by an
examination of theoretical research and our
personal experience:

* self-presentation;

« diversity, flexibility
organisational structure;

* socialisation of students in the process of
collaborating in the scientific online community;
* potential of giving an informational and
interaction approach;

of  training
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* possibility of strengthening the learning
process.

Methods / Methodology. The activity app-
roach, comprehensive review of the outcomes
of individual dialogues, portfolio analysis,
surveys, the experience of the writers of the
article, self-assessment, observations, and
systematisation of the data acquired form the
work’s methodological foundation.

A theoretical study of foreign and local
psychological and educational works was
necessary as part of the research approach.

The diagnostic tools were chosen after an
investigation of the theoretical model of a
modern engineer and self-learning student’s
activity.

The major empirical research was conducted
during the first, second, third, and fourth
years of study at West Kazakhstan Agrarian
Technical University, as well as among students
of the International Educational Holding
“GAUDEAMYS.” The study included 160
bachelors and 120 applicants. To ensure that
the sample was representative, the experimental
findings were delayedly verified.

Results. In our research, we found that
exposing students to scientific research
experience helped to develop their inventiveness
as future engineers.

The positive and negative consequences of
creative research were studied. The work tar-
geted at students’ self-development, self-real-
ization, and the growth of their creativity. The
problems that the future engineer would experi-
ence in the process of implementing the speci-
fied scientific research methods were underlined
throughout the approval procedure.

The requirements for assessing the outcomes
of scientific engineering search were corrected
at the final step of the improvement of existing
knowledge, consequence of the innovation and
originality of the solution of the most complex
and urgent problems; development of an idea
in an applied aspect and its implementation in
practise; determining the risks of introducing
scientific research.

According to our research, the following
risks of future engineer scientific research ac-
tivities have been identified:

* lack of integrity of the scientific research
structure;

* incorrect selection of the research object,
complexity or ambiguity of the method of sci-
entific research;

* discrepancy of the application of science
studies with the declared pedagogical goals;

» the desire to conduct scientific research that
is limited to a single resource and does not seek
or create new ones;

« the utopian nature of research;

« the possibility of negative consequences as
a result of the future engineer’s implementation
of the fruits of scientific research;

and ¢ an absence of ethical preparatory work
of qualitative research for the necessary chang-
es.

We generally regarded the level of develop-
ment of the future engineer’s intellectual abili-
ties (this enabled students to promptly and accu-
rately learn and develop the technical, financial,
and social changes in society) as well as the de-
gree of initiative and readiness to work in mod-
ern conditions when planning the integration of
the future engineer in the stages of enacting sci-
entific research.

We created an unique database of scientific
interests that guides students’ scientific research
on a personal level.

From the first year of study, each student de-
velops a portfolio of scientific accomplishments
that shows the outcome of the application of
his or her qualifications, the demonstration of
talents, and the creative notion of engineering
experience in overcoming challenges and un-
anticipated scenarios. This combines increased
preparation with major market engagement.

During the elective course “Theory and
Practice of Scientific Research,” during ques-
tions and interviews, it was found that students
choose an engineering speciality for the follow-
ing reasons: (Fig. 1)

* 37.4% of grants are for technical specialisa-
tions;

* prestige of engineering — 52.6%;

* personal motivation — 46.3%;

» family business — 7.9%;

* other — 4.3%.
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The reasons for choosing an engineering profession

other

l 4,3%

family business I 7,9%

personal motivation [N 46,3%

prestige of engineering I 52,6%

technical spedialisations NG 37,4%
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30,0% 40,0% 50,0% 60,0%

Fig. 1 Diagram showing the reasons for choosing an engineering profession

In response to the question, “Should a pro-
spective student be creative?” 84% of the 120
responders said yes.

Observing third-year bachelors’ attitudes
about the profession in practise, during talks,
revealed that future engineers had trouble car-
rying out autonomous scientific inquiry with-
out a programme of further training for its ex-
ecution. The participation of future engineers
in the digital research community allowed for
the sharing of expertise and helped to more ef-
fective scientific research and task accomplish-
ment.

According to the findings of a study of first-
year engineering students, 5.3% stated a will-

ingness to pursue a master’s degree. The execu-
tion of the programme for the development of
future engineer creativity lead to a rise in this
indicator to 46.7%.

According to the poll, a number of reasons
were discovered in response to the question
“What obstacles do you have that prevent you
from obtaining a master’s degree, with the goal
of further ongoing science investigation in the
learning process?”’

» financial difficulties — 46.8%;

» complexity of the training program —
14.7%;

 waste of time — 12.3%;

* low number of budget places — 43.8%.

What obstacles do you have that prevent you from obtaining a
master's degree, with the goal of further ongoing science
investigation in the learning process?

low number of budget places [INIIINIGEGNNNN 43,8%

waste of time [N 12,3%

complexity of the training program |G 14,7%

financial difficulties |G 46,8%

0,0%

10,0%

20,0%  30,0%  40,0%  50,0%

Fig. 2 Diagram of limiting factors in the implementation of scientific research associated
with admission to the magistracy
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Students obtained the capacity to determine
the degree of their creative and professional
talents through scientific investigation. Future
engineers’ independent research activities
allowed independence and creativity, as
well as the possibility to master methods and
strategies for efficient creative and professional
engagement.

Bachelors responded to the question “What
function does academic research play in the life
of a future engineer?” by stating that it is the key
indication of a person’s research and creative
activity, the bounds of his/her responsibilities,
and a guideline for personal growth [2, p. 9].

As a reason for refusing scientific research,
the respondents noted:

fear of failure — 26.3%;

laziness — 12.3%

lack of information regarding the metho-
dology of scientific research — 23,4%;

plagiarism of scientific ideas — 48.9%.

The survey results indicate the importance
of developing and executing additional
programmes that bridge knowledge gaps in
the theory and practise of performing the
empirical research for a future engineer and
minimize concerns in this context. Nearly half
of the participants refuse to take part in science
investigation and to submit their research
strategic ideas as a result of their negative
experience with the deprivation of copyright
to their invention, as a result of the widespread
practise of scientific youth project organisers
plagiarising scientific ideas and appropriating
their ideas for the purpose of subsequent
funding. This is a major issue that necessitates
a reassessment of the norms and safeguards for
arranging grant-funded research programmes
and recruiting young researchers.

This is a major issue that necessitates a
reassessment of the criteria and assurances for
conducting grant-funded research programmes
and encouraging young professionals to
participate.

Discussion. The results of self-diagnostics
show that whereas most bachelors were labelled
as passive-negative (14.1%) and formally-
performing (44.3%) in the first year, by the
end of the fourth year they were controlled

by productive (11.3%) and creative (67.7%)
research types. By the end of the year, 71% of
respondents had identified the causes of their
difficulty in their activities.

Future engineers came to judgments about
their level of professional preparation through
individual interactions with professors and
after reviewing their portfolio of scientific
accomplishments. In other words, they
developed suggestions, defended their image-
projects, and forecasted the success of their
creative endeavours.

An engineer of the present day is capable,
adaptable, communicative, creative, and able
to independently conduct scientific research,
introduce innovations, and produce results of
the highest calibre.

The following competencies are developed
by the use of scientific research:

» autonomous research work; initiative and
creativity; teamwork; proficiency with scientific
literature; proficiency with critical evaluation
and reflection; administrative  ability—
planning tasks, allocating time, and anticipating
outcomes.

But for 37.7% of bachelor’s degree
holders, achievement in substantiating the
selection of efficient methods, techniques,
and means of scientific research as well as
consciousness of creative activity in advance
of scientific and creative activity demonstrated
itself pragmatically, and it was found to be
insufficiently stable for 15.9% of bachelor’s
degree holders.

Conclusion. According to the study’s
findings, there was insufficient information to
handle rising difficulties. Emotional desires
frequently obstructed the intellect.

At the empirical stage, future engineers
used the following teaching approaches:
teaching students to work in small groups,
with the goal of organising joint performance
of the learners under the leadership of a tutor;
design technology methods (personal and
group activities of trainees for the selection,
distribution, and systematisation of content
based on the topic under study); case-study,
which allows for the analysis of real problem
situations that occurred in the classroom. The
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major diagnostic procedures were situational
analysis, creative techniques and methods
“cross-sense”, “mind maps”, “original usage”,
“collective intelligence”).

The principal diagnostic procedures were
problem-solving and creative methods (such
as cross-sense, mind mapping, original usage,
group notebooks, coup, relevance tree analysis,
and cause-and-effect diagrams), among others.

It was discovered that encouraging students to
do scientific study, providing methods to gather
resources around students’ ideas, and accepting
both tiny adjustments and novel concepts on a
big scale can successfully actualize the creative
potential of the future engineer.

It also has to be reconsidered if courses
targeted at fostering future engineers’ creativity
and the practise of scientific inquiry should be
added to the variable portion of educational
curricula.

A contemporary engineer is a conscience
learner, in large part because he or she has the
freedom to freely create learning objectives,
choose the method of instruction, educational
materials, and experiences, as well as to
request new technologies and individualised
instructional formats. In other words, a
contemporary student develops a distinctive
cognitive style as he conducts a quantitative
investigations for the knowledge he needs. This
means that a student may intentionally organise,
generalise, and understand the knowledge they
have learned if they have the chance to observe
on the facts they have learned, emphasise the
material that interests them, evaluate it, and
offer clarifying, complete queries.

This isassisted by modern students’ ingenuity,
as well as their willingness to evaluate, solve,
and do numerous troublesome assignments with
a collaborator in the scientific research study.
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Bosamak uHKeHepAiH MIBIFAPMANIBLIBIFBIH KAJIbINTACTHIPYIAFbI FHIIBIMH

i3aeHic mearorukaabIK MyMKIiHAIKTEPi

I.C. Caughymounosa’, C.A. Cadvixosa ?

' JKoneip xan amvinoasvl Bamvic Kazakeman azpapivik-mexHukaibly YHUGEpCUMenmiHin,
(Opan ., Kazaxcman Pecnybnuxacsi),

2 KJKybanos amoinoazer Axkmebe Onipnix Ynusepcumemi,

(Axkmebe k., Kazaxcman Pecnybnuxacwi)

Anoamna

MakanaHblH MakcaThl: OOJallak HHXCHEPAiH MIBFapMAIIbUIBIFEIH KAIBIITACTBIPYAa OTAHIBIK JKOHE
HIeTEJJIIK KQCINTIK O151iM Oepy/ieri FBUIBIMHU 13/ICHICTIH QJISYeTTi MeIarorukaiblKk MyMKIHIIKTEPiH aHBIKTAY.

3eptTTey aicTepi: MEeTeNIiK KOHE OTaHABIK 9eOUeTTep/Ii TCOPUSUTBIK TaNIay, SHIIMeNep, cayaTHaMaaap/bl
Tanjay, JKeke Toxipuoe, OakanaBpriap/ bl Oaranay skoHe ©3iH-031 Oaraay, ajJblHFaH JIePEKTEP/Ii )KaJIblIay )KOHE
JKyHeney.

3epTTey HOTHXKENepi: Makalaja 3epTTey HOTHKEIEPiH TEOPHUSUIBIK Tajjiay JKoHE TallJidy YCHIHBUIFaH, OJI:
FBUIBIMH 13[1€y» YFBIMBIHBIH Ma3MYHBIH TY)KBIPBIMJIAyFa *KOHE alllyFa, OHBI OoJlallakK MHKCHEP KBI3METiHIH
MaHbBI3/Ibl JKaFbl PETiH/C aHBIKTAyFa; FBUIBIMH 13[IEY[iH MEXaHU3MJIEpPiH, MOJENbJCPiH, MPUHIMITEPI MEH
epexernepi MEH TYpIIepiH aHBIKTayFa; OollallaK HHXXCHEPAIH IIBIFApMAlIBUIBIFBIH KalBIITACTHIPY KYpajbl
peTiHAe FRUIBIMM 1371yl XKY3ere acelpy alropuUTMIiH >KacayFa MYMKIiHIIK Oepeni; THIMII FBUIBIMH 13/1€HICTI
KaMTaMachI3 €TETiH ITeAarorUKaIIBIK alIFBIIIAPTTap MEH JKaFIainap; Ooamax HHXEHEeP IiH MIBIFapMalIbUTBIFBIH
KaJIBIIITACTBIPY TIPOIIECIH HEri3zey; Oojamak WHXXECHEP/iH IIbFapMallbUIBIFBIH KAIBIITACTBIPY MPOIECIHIE
FBUIBIMU 13/ICHIC TOyEKeACePiH aHBIKTAY; FRUIBIMU 13€HICKE MOTUBALIUS ATy CTPATETHACHIH aHBIKTAY; FEUTBIMU
137ICHIC HOTIDKENEpiH 00bEKTHBTI Oaraiiay MyMKIHIIKTEPiH aHBIKTAy; 3aMaHayd HH)KCHEP/Ii ©31H-631 OKBITYIIIBI
peTiHe KapacThIpy.

KopbIThIHABIIAD MEH YCBIHBICTAp: OOJIallaK WHXKEHEPAiH IIbIFapMAIIbUIBIFBIH KaJBIITACTBIPY Kypajibl
peTiHJie FBUIBIMHU 13[ICHICTIH MYMKIHIKTEpI aHBIKTAJJIbI, OHbIH HHXKCHEPIIK OUTiM Oepyaeri MOTHBAIIUSIIBIK
- pedieKcHsIIBIK YCTaHBIMBIHBIH MAaHbBI3IBUIBIFBI HETi3ZIeNTeH. bonamak HWHXEHEpIiH MNIbIFapMallbUIbIFbIH
KaJIBIITACTBIPY/BI 3€PTTECY MEPCIEKTUBACKHIH 013 ©31H-631 OKBITAThIH CTYJCHTTIH FBUIBIMU-3EPTTEY OilliM Oepy
iC-9pEKeTIH BIHTATAHBIPY/IAH; ’KacaMIIa3 KbI3METTIH HEeTi3AeMECiHeH; OCBI TYPFBIa HHXEHEPIIiK O11iM Oepyriy
OTaH/IBIK KOHE IIeTENIIK TOKIPUOSCIH O/1aH 9pi FRUTBIMU TaJIIayIaH Kepemis.

Kinmmi cesdep: MIBIFapMaIUBIIBIK; KYPY; HHKCHEPIiK OLTIM; HHXEHEp; peduieKCHs; FHUIBIMH i37ICHIC;
HHKCHEPIIIK MIBIFapMAIIbUIBIK; IIBIFAPMAIIBLUIBIK HHKCHED.
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Ilenaroruyeckue BO3MOKHOCTH HAyYHOI'0 OUCKA B (POPMHPOBAHUU KPeaTHBHOCTH
Oynylero uH:keHepa

I.C. Caugpymounosa’, C.A. Caovikosa’

I 3anaono-Kazaxcmanckuil azpapro-mexuuyeckutl ynusepcumem umenu XKaneup xana;
2. (Vpanock, Pecnyonuxa Kazaxcman),

2 Akmiobunckuil pecuonanvuviil ynueepcumem um. K. JKybanosa

(e.Axkmobe, Pecnyonuxa Kazaxcman)

Annomayus

HGJ'H) CTaTbu: ONPEACTICHUEC NMOTCHIUAJIBHBIX MCAArorn4eCKmux BO3MOKHOCTCH Hay4YHOI'0 IMOUCKa B OTCHYC-
CTBEHHOM H 3apy0eKHOM MpodecCHOHATLHOM 00pa3oBaHuK B (QOPMUPOBAHHH KPEATHBHOCTH OYIyIIETO WHIKE-
Hepa.

MeTozbl HCCIIeIOBaHUS: TCOPETUICCKUIN aHAI3 3apy0eIKHOI 1 OTEUEeCTBCHHON JIUTEpaTyphl, Oecebl, aHa-
JIM3 aHKET, JIMYHbBII OMBIT, OIIEHKA K CAMOOIIeHKa 0aKaaaBpoB, 0000IIEHHE U CHCTEMATH3AIIMS OJTyYSHHbIX TaH-
HBIX.

Pe3ynbraThl MCCIEIOBAHUS: B CTaThe MPEICTABICH TCOPETHUYCCKHUN aHAU3 U aHAJIM3 PE3yJIbTaToOB UCCIe-
JIOBAHUsI, KOTOPBIN MO3BOJSIET: 1aTh (POPMYIUPOBKY U PACKPBITH COJICPIKAHHE MOHSATUS «HAYYHBIH MOHCK»,
OIPEICINTh €r0 KaK 3HAYMMYIO CTOPOHY JEATEIFHOCTH OyIyIIero HHKEHEepa; BEISIBUTh MEXaHH3MBbI, MOJICIH,
TMPUHIMAIIBI U TIpaBUJIa U BUJbI HAYYHOI'O ITIOUCKA, paspaGOTaTL AJITOPUTM OCYIICCTBJICHUA HAYTHOI'O IMOUCKaA KaK
cpencrBa (POPMUPOBAHUS KPEATUBHOCTH Oy/IyIIEro HHKEeHepa; Mearorndeckue Ipe/IioChUTKH U yCIOoBHs, 00e-
creunBaromue 3hGEKTUBHBIA HAYYHBIH MOUCK; 000CHOBATH Mpoecc (OPMUPOBAHUS KPEATUBHOCTH OYIyIIEro
UIDKCHEPA; BBIABUTH PUCKU HAYYHOTO TIOMCKA B TIpoliecce GOpMHUPOBAHUS KPeaTHBHOCTH OyIYIIEro HHKEHepa;
OITPE/IENTUTh CTPATETHIO TIPHOOPETEHHST MOTHBAIIMU K HAYYHOMY HIOMCKY; BBISIBUTH BOBMOYKHOCTH OOBEKTHBHOTO
OLICHUBAHUsI PE3yJIBTATOB HAYYHOTO MMOKMCKA; PACCMATPUBATh COBPEMEHHOTO MHXKCHEpa KaK caMooOydarolie-
roCsL.

BbIBO/IBI M pEeKOMEHAAIMHU: OMPE/eICHbl BO3MOXKHOCTH HAyYHOTO ITOHMCKA Kak cpecTBa (HOPMHUPOBAHUSI
KPEaTHBHOCTH OYIyIIEro MHXeHepa, 000CHOBaHA 3HAYUMOCTh €r0 MOTUBAIIMOHHO- PEe(ICKCUBHO TO3UIMN B
WH)XKEHEPHOM 00pa3zoBaHMHU. [lepcriekTuBy MccaenoBanus (OPMUPOBAHUS KPEATUBHOCTH OyIyIIEro WHKEHEpa
MbI BUJIMM B MOTHBAIIMU K HAyYHO-HCCJICAOBATEIBCKON 00Pa30BaTeNbHOM ACATENLHOCTH CaMOO0yYaroIIerocs
CTYICHTA; 0O0OOCHOBAaHHUU CO3UIATEIHHOMN NESTEIBHOCTH; HaJbHEHINEr0 HAyYHOIO aHAaJIHM3a OTEUYECTBEHHOTO M
3apy0eIKHOTO OTBITa HHKEHEPHOTO 00Pa30BaHMUS B JAHHOM KOHTEKCTE.

Knrouesvle crosa: KpeaTHBHOCTD; TBOPYECTBO; HHIKCHEPHOE 00pa3oBaHKe; HHKEHED, peuieKCusl; HaydHbIH
TIOUCK; HH)KEHEPHOE TBOPUECTBO; KPECATUBHBIN HMHKCHEP.
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