TEOPETHYHI TA IIPUKJIA/IHI ACIIEKTH JJOCII/PKEHHA ®EHOMEHIB JIJIEPCTBA,
VIIPABJIIHHA TA PO3BUTKY COLIAJIBHOI O O’ €KTY

YK 378:159.9
Olga Ignatyuk

Doctor of sciences in Pedagogy, Associate Professor, Full Professor of I.A. Zyazyun
Department of Pedagogy and Psychology of Social Systems Management
National Technical University “Kharkiv Polytechnic Institute”, Kharkiv, Ukraine
E-mail: olgaignatyuk@mail.ru

Natalia Lastovets

Undergraduate student, Department of Pedagogy and Psychology of Social Systems
Management of I.A. Zyazyun, National Technical University
“Kharkiv Polytechnic Institute”, Kharkiv, Ukraine
E-mail: lastovets.n@ gmail.com

LEADERSHIP AS A SYSTEMIC COMPETENCE
OF FUTURE COMPETITIVE EXPERT

Abstract. The article is dedicated to improving the quality of the preparation of future
competitive engineers in higher education. The paper presents the author's view of the
structure and criteria of leadership competencies. The focus is on the ways to develop
leadership competencies in the academic environment and modern methods for assessing
leadership skills. The significance of leadership as a systemic competence of the future
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_JIAEPCTBO SIK CACTEMHA KOMIIETEHTHICTb
MAUBYTHBOI'O KOHKYPEHTOCIITPOMOXXHOI'O ®AXIBLIA

Annomauin: Cmammio npucesiueHo NUManHiIM NiOBUWEHHS AKOCMI Ni020MOo8KU Cy-
YACHUX KOHKYPEHMOCHNPOMOJICHUX (paxisyie y euwii wikoai. Y pobomi npedcmasieHuil as-
MOPCbKULL NO2NAO0 HA CMPYKMYpy ma Kpumepii 1i0epcoKux Komnemenmuocmeu. Y yewmpi
yeazu nepedysaroms cnocoou po36umKy 1i0epcoKux KOMnemeHmHocmell 8 aKademiyHomy ce-
peoosuwyi ma CyuacHi Memoou oyinku aidepcovkux 30ionocmeti. Ha niocmasi 0ocgioy meopiit
[ npakmuku neodazociKu, NCUxono2ii i MeHeONCMEeHmy 008e0eHd 3HAYYWICMb 1i0epCmea 5K
CUCTNEeMHOT KOMNemeHMHOCMI MAuOymMHb020 KOHKYPEHMOCNPOMOINCHO20 (Paxisysi.

0b62060pio1omuvcsl pe3yibmamu NCUXoa020-neda202iuHo20 00CHIONCEHHA CRPAMOBAHO-
20 HA PO36UMOK JIOEPCbKUX KOMNemeHmHocmel Mauoymuix ¢axieyie 6 oceimHbomy cepeoo-
BUWYI MEXHIYHO20 YHIgepcumenty.

Knruoei cnosa: axademiune cepedoguuge, 8ua WKOIA, KOHKYPEHMOCNDOMONCHULL
gaxisey, kpumepii nidepcmea, 1i0epcoKi 30i0HOCMI, 1I0EPCbKI KOMNEeMmeHmHOCmi, CUCEMHA
KOMNemeHmHiCmb, CMpYyKmypa i1ioepcmea, cnocoou po3eumky, mexHoi02ii Ha8YaHHsl.

Ouabra Urnatiox, Hatanbsa JlacTtoBen

JIMAEPCTBO KAK CUCTEMHASA KOMIIETEHTHOCTb
BYAYIEI'O KOHKYPEHTOCIIOCOBHOTI'O CIIEHHAJIMCTA

Annomavus. Cmamvs nocesaueHa 80NpoCcam NOBbIUEHUS Ka4ecmaa n0020MoeKU Co8pe-
MEHHBIX KOHKYPEHMOCNOCOOHBIX CReyUaIucmos 6 evicuiell wkone. B pabome npeocmaenen as-
MOPCKULL 8327180 HA CMPYKMYPY U KpUMepuu IuoepcKux komnemenmuocmeil. B yenmpe enuma-
HUsL HAXOOSMCSL CNOCOObI PA3BUMUsL TUOEPCKUX KOMNEMEHMHOCMEN 8 aKa0eMuiecKkol cpeoe u
cospemeHHble Memoobl OYeHKU TUOepCKux cnocobnocmeti. Ha ocnoee onvima meopuu u npax-
MUKU Nnedazoeuxy, NCUXOI0UU U MEHEONCMEHMA NOKA3AHA 3HAYUMOCHb TUOePCMEd KaK Cu-
CMEeMHOU KOMRemeHmMHoCmu 0)y0yuje2o KOHKYpPeHmocnocobrnoco cneyuanucma. Qocyxcoaromes
Pe3VIbMamsl NCUXON020-Ne0A20SUYECKO20 UCCIeO08AHUS, HANPABIEHHOZ0 HA pa3sumue auoep-
CKUX KOMnemeHmHocmel 0y0ywux Cneyuaniucmos 6 00pazo8amenvHoll cpede MexHU4ecKo2o
VHUSepcumema.

Kntoueswie cnosa: axademuueckas cpeod, 8biCUas WKOJA, KOHKYPEHMOCNOCOOHbLIL Che-
yuanucm, Kpumepuu au0epcmed, IUoepcKue KOMNemeHmHOCmuU, TUOepcKue CnoCoOHOCMU, CU-
CMeMHAs. KOMNEeMEeHMHOCIb, CIPYKMypa IU0epcmad, cnocoobl paseumius, mexHonio2uu obyde-
HUSL.

Problem setting. Economic, social and political changes in the country under
conditions of market relations impose new requirements for engineering education. Only
competent and confident professionals who are capable of continuous self-development are
able to ensure the competitiveness of modern industry. In this regard, there is an objective
necessity to improve higher technical education aimed at the development of a conscious
personality who strives for self-education, self-development and self-realization in
professional activities.

Nowadays the demands of labour market and work environment have been dramatically
changed in all the fields of economy. As a result, modern engineers in addition to technical skills
must be able to understand project goals and have the ability to accomplish them with available
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resources [1-3]. In addition it is getting essential to work across borders, cultural boundaries, and
social contexts, being able to work non-engineers. Leadership is a core competence to be
developed and improved in engineering study process to meet these demands [4].

The bulk of research dedicated to engineering education reveal the crucial role of
leadership skills as one of the “soft skills” not only in engineering management, but in daily
practice [9]. Leadership is defined in Tuning project as a systemic competence that requires
skill in other areas in order to be exercised effectively and be developed in the final years
of a degree course [10]. In terms of engineering education three fundamental traits of
leadership are mentioned: capacity to influence, anticipating the future or capacity of
vision and contributing to the development of others [11]. These traits can be found in
many current definitions of leadership drawn from educational and business sources.

Recent research and publications analysis.

The problems of increasing efficiency of modern higher engineering education have been
of current interest to the scientists such as V. Andrushchenko, V. Grinyova, G. Gurevich, .
Prokopenko, A. Sushchenko, T. Sushchenko A. Trotsky and others. The issues of preparing future
engineers have been studied by S. Dansheva, O. Ignatyuk, O.Kovalenko, M. Lazarev,
A. Meletsenek, A. Romanovsky, N. Saenko, A. Slobodyanyuk, E. Chugunova etc.

In recent years, there has been growing interest in leadership skills development in
modern society which has been studied by V. Kremen, S. Kalashnikova, V. Lugovoi,
V. Moroz, S.Moroz, A. Romanovsky, Yu. Chalaya [1,2,5,8 et al] The bulk of research
represents educational leadership issues in three interrelated aspects such as leadership in
education, leadership for education, educational leadership. Therefore, the various aspects of
educational leadership have been treated by Zh. Bogdan, T. Hura, L. Gren, B. Holoveshko,
O. Ignatyuk, O. Kvasnyk A. Knysh, S. Resnick, A.Romanovskiy, 1. Ripko, N. Sereda,
T. Solodovnyk., A. Tinyakov, V. Shapolova and others [3,5-7,11 et al.].

Analysis of aspects of previously non-defined problem.

However, the significant attention of scientists to the leadership development is not
necessarily the evidence of comprehension of educational leadership essence and the ways to
overcome the challenges in leadership development as a systemic competence of future
competitive specialist. Thus, in modern global economy these issues are getting more and
more relevant and require an urgent solution.

In addition, there hasn't been enough previous research where leadership is treated as a
systemic competence. That is why, it remains the focus of an article.

The aim of the article is to analyse and clarify the structure of leadership
competencies in the academic environment of the technical university and modern
methods of leadership skills assessment. The chosen teaching methods and strategies
should be tested on the students with following analysis of the obtained results.

Statement of the main material.

Despite all the research in humanities and social studies related to theory of leadership,
nowadays there is no unified concept of leadership, its structure and assessment criteria. At
the same time, the declared necessity of leadership skills development in modern higher
education requires special teaching methods, structural assessment criteria and a proper way
to implement them to academic curriculum.

Assessment of leadership skills. A leadership skills assessment is essential to any
engineering course as a way to evaluate the current leadership strength and develop the
study program components. One of the main drawbacks of common ways to evaluate
leadership skills is the prevailing use of self-reported assessments. However, it is
significant to define the proper criteria, which could be useful for both self-reported and
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observer-reported assessments. A well-organised system of criteria in leadership
competence assessment was introduced by Sanchez and Ruiz [11], in which three levels of
complexity have been established. On the base of this research, with a consideration of
other views [6-8,11-13] to structure leadership competences, the authors developed the
three-level structure and criteria of leadership skills (Fig 1). The criteria for assessing

progress in this competence are set out in the different indicators for each established level.
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Fig 1. The assessment criteria of leadership skills

Engineering leadership in academic curriculum. It is generally known, that leader
development is mainly an individual process. In addition it is important to understand that
each leader brings to the situation a unique level of prior development attained by genetics,
childhood upbringing, and adult experiences [13]. According to Fredrickson's broaden-and-
build theory, those individuals who have more positive psychological resources are expected
to grow more effectively or to broaden themselves and build out additional personal resources
to perform. The authors of authentic leadership theory admit that the life and work
environment is much more important than heritability in predicting leadership emergence
across one’s career. However, the potential of everyone to become a better and more effective
leader is emphasised in the most research.

Leadership as a competence can be developed rather through assigned group or
teamwork activities than having individual and independent tasks [11]. It can be provided in
industry in the form of training master-classes, which has been proven to be an effective way
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to create a high-quality professional team [14]. However, except for large corporations, few
companies offer these formal leadership-training programs.

Traditional civil engineering education prepare undergraduate and graduate students to
master their technical skills in a specific engineering tasks without much time devoted to
discussion and for leadership practice. In addition, engineering curriculums at many
universities are so demanding technically that students don’t have the time or inclination to
pursue business courses. Therefore, to obtain soft skills, either the students should take
additional courses (something they are not apt to do because of the time and money
commitments), or the existing engineering curricula need to be modified to prepare the
demands of today’s competitive global market.

Modern engineering courses course have little or no project management experience in
professional practice. As a result, graduates feel lack of knowledge and experience to learn
the basics of project management and leadership. Considering the limitation on additional
courses in an engineering curriculum, it is significant to realise the crucial role of leadership
skills in the engineering study process and count this to modern curricula correspondently.

Teaching methods for leadership development. Leadership training in the academic
helps students to assume personal and group responsibilities which would otherwise be
difficult to promote and evaluate. However, one of the main challenge in leadership
development in engineering courses is the fact that this

Traditionally, civil engineering courses have been taught in a straightforward way,
starting with a lot of definitions, basic concepts, and methods for solving well-defined
problems, which in most cases are simplified and idealized [15]. In most of the basic civil
engineering courses, the instructors provide just the necessary parameters to solve an
idealized problem that includes an algorithmic procedure to efficiently solve the problem.
Even though, it is necessary to provide the students with basic principles and formulas needed
to make judgments, this way of teaching is not sufficient to produce engineering leaders.
Problem-based learning is a well-accepted and effective way to develop leadership skills. It
challenges students to study while solving real-world problems, working in groups and
learning from each other. The main teaching methods to develop leadership skills of potential

engineers are presented in table 1.
Table 1.
Teaching methods to develop civil engineer's leadership skills

Teaching strategies Students activities Types of tasks

real-world projects and
tasks with technical

teaching as facilitating,
discussion occurs in classes, but

group works at the same project,
fulfilment of duties under the certain “posts”,

mostly learning occurs outside the
classroom,

teacher coaches students when
needed and directs their learning,
engages students in the process of
critical thinking,

inviting coaches from industry who
are successful leaders as well as
engineers, and who understand the
importance of cultivating young
leaders.

service learning pedagogy methods

which are rotating during the course,

focus on outstanding communication
internships with industry,

self- and peer-assessment to determine their
comfort with addressing and accepting
change and seek input from their peers and
advisors on the same.

work on real-world projects in real
engineering environment

complexity similar to the
real engineering projects,
writing detailed proposals
and project reports similar
to those written by
practicing engineers,
writing a detailed and
professional feedback of
both the course and
activities.

Another way to boost the level of practical engineering knowledge is service learning.
It is a proven fact that students learn more effectively when they receive education
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complemented with experiments or hands-on training. Traditionally, pedagogies based on
hands-on training include at least one or a combination of laboratory experiments,
undergraduate research experiences, internships, and cooperative experiences. Instructors can
also use field trips to provide practical applications to engineering education. This approach to
engineering education, with is inherent in technical high education [16] in soviet and post-
soviet countries, has been proven to be very effective. However, it still does not help students
to independently cope with even a small project. Another modern pedagogical technique,
service learning, involves integration of several components and partnership among several
players, such as the community, practicing factories, students, and faculty. Service-learning
pedagogy provides students an opportunity to work on real-world projects, giving students the
opportunity to take the initiatives in challenging situations and exercise leadership in more
natural way.

Results. The above mentioned teaching methods and strategies have been tested on 3-4-
years the students in O. M. Beketov National University of Urban Economy in Kharkiv during the
courses “Aerodynamics of ventilation”,” Ventilation” and “Air-conditioning”. 91 students
participated in the survey, the results of which are presented in the table 2.

Table 2.
Assessment of influence of teaching environment to the students
Quality of the students’ responses Positive % from the whole
responses amount of responses
The influence of the course content to the student’s personality
The course directly affected the leadership skills | 62 69
Understood the essence of leadership 58 64
Realised the significance of modelling and 53 59
troubleshooting skills in leadership
Realised the level of their own leadership skills | 79 87
development
Recognised the main obstacles to achieve the 77 85
required leadership skills
Realised the importance of the ethics in 66 73
leadership
Assessment of the teaching environment
High level of the teaching environment 63 70
The scientific information is enough, well- 71 79
organised and easy to comprehend
The students have the opportunity to express 75 83
their thoughts and creativity
Sustainable interaction and effective feedback 77 85
The influence of the teaching environment to physiological state of the student
Ability for the students to be active during the 61 68
lessons
Increased cognitive activity of the students 65 72
Increased emotional and psychological state of | 69 77
the students
Students are not indifferent to the subject 62 69
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Conclusions and perspectives of the research. Leadership is a competence and as
such it can be acquired, developed and polished effectively in academic environment.
Currently, the criteria of leadership for civil engineers are getting clearer, which allows
educators to develop proper curricula and teaching strategies. In addition, it is critical to apply
active teaching method and modern facilities to create an essential environment for team
working and leadership development. The results of the survey revealed the significance of
leadership skill development in teaching practise and high influence of the course structure on
it. The implementation of the new approach, where both students and staff are involved, has
been monitored and assessed carefully. The future improvement of the tested approach should
correlate to trends in student development throughought the course. A parallel need is to
monitor the syllabus content and assessment methods, which can be as monotonous and
ineffective as the traditional versions. It is important to recognise that there is potential for
competence and incompetence in all teaching methods and programmes. The presented
competence-based approach to develop leadership skills together with the planned
improvements should go part of the way towards achieving the aspirations of both
engineering educators and teaching and learning professionals.

Research of conditions, technology, methods and forms of shaping such a leader and
employment of their potential to form future competitive engineers are perspective.

References:

1. Pomanoscovruii O. I' Ilpo nesiki crioctepesxeHHs B ieHTH(iKalii 3apy0ikHOT Ta Bi-
Tun3HAHOI mcuxosnorii sigepctBa / O.I. PomanoBchbkuii/ KoOTHITMBHI Ta e€MOIIHHO-
MOBEIHKOBI (paKTOpPH TOBHOLIHHOTO (DYHKIIIOHYBAaHHS JIOAWHHU: KYJIbTYPHO-ICTOPUYHHIA
migxia: matep. 2-i MixkHap. HayK.-mpakT. KoH(., 23-24 sxoBTHs 2015 p.,m. Xapkis/IH-T nicu-
xozorii iMm. I'C Koctroka HAITH Ykpainu —X.:/lica miroc, 2015.—-C. 255-256.

2. Kanawnuxosa C. A. OcBiTHS mapagurma npodecioHanizamii ynpaBiaiHHS Ha 3aca-
nax nigepcra: monorpadist / C. A. Kamamnukosa. — K.: Kuiscsk.yH-T iM. Bopuca ['punuen-
ka,2010. — 380 c.

3. lenamiox O. A. OcoOIUBOCTI MIATOTOBKM Cy4acHHMX (DaxiBIIB y CHCTeMi BHILIOI
npoeciiinoi oceitu CILA / O. A. Irnariok // Teopist i mpakTHKa ynpaBIiHHS COLiaTbHUMHU
cuctemamu.— 2011. — Ne 1. — C. 55-64.

4. Woods D. R. et al. The future of engineering education I1l. Developing critical
skills / D.R. Woods, R.M. Felder, A. Rugarcia, J.E. Stice // Chem. Engr. Education. — 2000. —
Ne 2. - C.108-117.

5. Romanovskiy O. Modernizing of the content of leadership structure as a perspective
to increase conpetitiveness level of a future specialist/ Romanovskiy O., Kvasnuk O.,
Shapolova V. // Teopis 1 mpakTHUKa yIpaBIlliHHS comianbHUMU cuctemMamu. — 2016. — Ne, 3. —
C. 3-16.

6 . Popova G. Storytelling as an instrumental component of self-presentation in busi-
ness communication / Popova G., Sereda N. // Teopis 1 npakTuka yOpaBJiHHS COLIIaJIbHUMU
cucremamu. — 2016. — Ne. 3. — C. 16-22.

7. Bogdan Zb. B. Psychological features of developing a healthy lifestyle in early
youth/ Bogdan Zb. B., Solodovnyk T.O. // Teopis i mpakTuka ynpaBiIiHHS COLIAbHUMU
cuctemamu. — 2016. — Ne. 1. — C. 95-102.

8 .Iypa T.B. ®opmyBaHHS oOpraHi3aiiHuUX 3MI0HOCTEH SK HEOOXIIHOTO AacCHeKTy
Jiepcbkoi mo3uiii maiOyTHix imkeHepi/ T. B. I'ypa, 1. B. Pinko //Teopis 1 mpaxTuka
yIpaBJiHHSA comiambHuMu cucteMamu. — 2016. — Ne, 1. — C. 32-41.

Teopis i npakmuka ynpasninus coyianvhumu cucmemamu 4 ‘2016 97



TEOPETHUYHI TA IIPUKJ/IAJHI ACIIEKTHU JJOC/II/DKEHHA ®EHOMEHIB JII/JEPCTBA,
VIIPABJIIHHA TA PO3BUTKY COLIAJIBHOI O O’ €KTY

9 . Del Vitto C. Cross-Cultural "soft skills" and the global engineer: Corporate best
practices and trainer methodologies /C. Del Vitto //Online Journal for Global Engineering
Education. — 2008. —Ne. 1. — C.1-9

10. 3axapuenxo B. M. Po3po0OiieHHs OCBITHIX mporpaM. MeToan4Hi pekomeHaaii /
ABT.: B. M. 3axapucnko, B. 1. JIyrosuit, 0. M. Pamkesuy, XK. B. Taganosa / 3a pen. B. T'.
Kpemensi. — K. : 11 «HBL] «IIpioputetn», 2014. — 120 c.

11. Sdnchez, A. V. Competence-based learning. A proposal for the assessment of ge-
neric competences. (TUNING). / A. V. Sanchez, M. P. Ruiz. University of Deusto. — 2008. —
334 .c.

12. Solansky S. T. The evaluation of two key leadership development program com-
ponents: Leadership skills assessment and leadership mentoring / Solansky S. T. // The Lead-
ership Quarterly. — 2010. — Ne. 4. — C. 675-681.

13. Farr J. V., Brazil D. M. Leadership skills development for engineers / J. V. Farr,
D.M. Brazil // Engineering Management Journal. — 2009. — Ne. 1. — C. 3-8.

14. Wyrick D. A. Understanding learning styles to be a more effective team leader and
engineering manager /D.A. Wyrick //Engineering Management Journal. — 2003.—Ne. 1.—C. 27-33.

15 . Yyobux I1. C. [1onroToBKa SIUTHBIX CIIEIUATUCTOB B O0JIACTH TEXHUKH U TEXHOJIO-
ruil [Enextponnuii pecype] / I1. C. Uyouk, A. Y. Uyyanun, M. A. ConoBseB // Borpocsl 00-
pazoBanus. 2013.— Ne. 2. - Pexxum noctymy: https://vo.hse.ru/2013--2/97952191.html

16. Mills J. E. et al. Engineering education—Is problem-based or project-based learn-
ing the answer / J.E. Mills, D.F. Treagust //Australasian journal of engineering education. —
2003. — Ne. 2. — C. 2-16

References (transliterated):

1. Romanovs ’kyj O.H. (2015) “Pro deyaki sposterezhennya v identyfikaciyi za-
rubizhnoyi ta vitchyznyanoyi psyxolohiyi liderstva” // “Kohnityvni ta emocijno-povedinkovi
faktory povnocinnoho funkcionuvannya lyudyny”: kul’turno-istorychnyj pidxid: mater. 2-yi
Mizhnar. nauk.-prakt. konf., 23-24 zhovtnya 2015 r.,m. Xh.: In-t psyxolohiyi im. HS Kost-
yuka NAPN Ukrayiny [ta in.].—Xh: Vyd-vo’ Disa plyus’,.S. 255-256.

2. Kalashnykova S. A. (2010) “Osvitnya paradyhma profesionalizatsiyi upravlinnya na
zasadakh liderstva: monohrafiya”,K.:Kyyivs'k.un-t im.Borysa Hrynchenka,. — 380 s.

3. Ihnatyuk O. A. (2011) “Osoblyvosti pidhotovky suchasnyx faxivciv u systemi
vyshhoyi profesijnoyi osvity SShA”// “Teoriya i praktyka upravlinnya social’nymy system-
amy”.— — Ne 1. — S. 55-64.

4. Woods D. R.. Felder R.M, Rugarcia A., Stice J.E. (2000) et al. “The future of engi-
neering education I11. Developing critical skills” Chem. Engr. Education, Ne 2. — C.108-117.

5. Romanovskiy O Kvasnuk O., Shapolova V. (2016) “Modernizing of the content of
leadership structure as a perspective to increase conpetitiveness level of a future specialist”//
“Teopis 1 MpakTUKa YIpaBIiHHA coliambHUMU cuctemami, Ne. 3. — C. 3-16

6. Popova G Sereda N. (2016) “Storytelling as an instrumental component of self-
presentation in business communication // “Teopis i mpakTHKa YIpaBIiHHS COLIAIBHUMH
cucremamu, Ne. 3. — C. 16-22.

7. Bogdan Zb.B. Solodovnyk T.O. (2016) “Psychological features of developing a
healthy lifestyle in early youth”// “Teopis i mpakTuka yrnpaBiaiHHS COIiaJIbHUMH CHCTEMaMH,
Ne. 1.,C. 95-102.

8. Hura T.B. Ripko 1.V. (2016) “Formuvannya orhanizacijnyx zdibnostej yak neobxid-
noho aspektu liders’koyi pozyciyi majbutnix inzheneriv’ /[“Teoriya 1 praktyka
upravlinnya social’nymy systemamy, Ne. 1. — S. 32-41.

98 Teopis i npakmuka ynpaeninus coyianvhumu cucmemamu 4 2016



TEOPETHYHI TA IIPUKJIA/IHI ACIIEKTH JJOCII/PKEHHA ®EHOMEHIB JIJIEPCTBA,
VIIPABJIIHHA TA PO3BUTKY COLIAJIBHOI O O’ €KTY

9. Del Vitto C. (2008) Cross-Cultural ‘soft skills’ and the global engineer: Corporate
best practices and trainer methodologies /C. Del Vitto //Online Journal for Global Engineer-
ing Education.,Ne. 1. — C.1-9

10. Zaxarchenko V.M. Luhovyj V.l., Rashkevych Yu.M., Talanova zh.V. (2014)
“Rozroblennya osvitnix prohram. Metodychni rekomendaciyi”/ Za red. V.H. Kremenya. — K.:
DP ‘NVC ‘Priorytety’,. — 120 s.

11. Sdanchez, A. V Ruiz M. P. (2008) “Competence-based learning. A proposal for the
assessment of generic competences. (TUNING) ”University of Deusto.,334 c.

12. Solansky S. T. (2010) “The evaluation of two key leadership development program
components: Leadership skills assessment and leadership mentoring” // The Leadership Quar-
terly.,Ne. 4. — S. 675-681.

13. Farr J. V., Brazil D.M (2009) “Leadership skills development for engineers”, //
Engineering Management Journal, Ne. 1. — S. 3-8.

14. Wyrick D. A (2003). “Understanding learning styles to be a more effective team
leader and engineering manager” //Engineering Management Journal., Ne. 1. —S. 27-33.

15. Chubyk P.C., Chuchalyn A.B., Solov"ev M.A. (2013) “Podhotovka slytnux specy-
alystov v oblasty texnyky y texnolohyj ” [Elektronnyj resurs] // Voprosel obrazovanyya.,Ne.
2.. — Rezhym dostupu: https://vo.hse.ru/2013--2/97952191.html

16. Mills J. E., Treagust D.F. (2003) “et al. Engineering education—Is problem-based
or project-based learning the answer”, //Australasian journal of engineering education, Ne. 2. —
S. 2-16

Cmamms naoiviuna 0o peoakyitnoi koneeii: 03.11.2016

Teopis i npakmuka ynpasninus coyianvhumu cucmemamu 4 ‘2016 99



