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In the presented paper the normative pedagogical conception of fundamentalization of physics
education as well as the categorical and conceptual apparatus of physsics education is characterized;
the main principles of modern Ukrainian and foreign approaches aimed at the achievement of high
level of mastering of conceptual aparatus of physics and the psychological and pedagogical
foundations of the organization of the professional training of future physicists are presented, the
main components of the future specilists training under the conditions of fundamentaliztion of
professional education are distinguishhed.
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Introduction. In the context of the challenges that the modern labor market puts to specialists
at all levels of training, education is the most important area of development. Forming the intellectual
capital of the nation depends on its effectiveness as one of the main factors of the development and
introduction of innovations, which in its turn creates the basic conditions for the quick upgrading
technologies. In the current conditions, the fundamentalization of the education is one of the most
significant factors in improving its quality.

In the Memorandum of the UNESCO International Symposium «Fundamental (Natural
Sciences and Humanities) University Education» (Moscow, 1994) it is stated that a fundamental
holistic natural sciences and humanities education, designed to play a key role in shaping the
personality and ensuring sustainable development of the society, requires to be interpreted as an
independent and the most important branch of the intellectual activity: it is extremely important to
attract the attention of the world scientific and cultural community to the problem of creating the
intellectual grounds of modern education system, to developing scientific research of logic,
methodology, philosophy, history, sociology and psychology of science and developing modern
teaching techniques in the fundamental education; the need to form the common educational space
within the international community can be achieved by developing common approaches to the
international educational standards, requirements for the fundamental education (Memorandum
mezhdunarodnogo simpoziuma YuNESKO, 1994).

The high quality of the fundamental education is a strategic national resource, the main
competitive capital, one of the grounds of the sustainable, dynamic development of the society. In the
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modern conditions, it is necessary not only to have constant accumulating, but also renewing the
capital, forming the personal mechanism of self-development. At present, the idea of
«fundamentalization of continuous professional education» as the basis of the holistic education of a
new quality, the necessity of which is determined by the complex of trends of the contemporary social
development and the specifics of the development of education, has been updated.

An important problem in modern education is the optimal combination of the theoretical and
practical mastering the professional activity, the solution of which is its fundamentalization. After all,
fundamental education is not only mastering the theory, such education can not be fully identified
with the theoretical one, since it has the inherent effect of systematization, which maybe serves as the
basis for a consistent and truly effective increase in knowledge in the professional activities,
contributes to the continuity of education and stimulates it, giving the ability to predict the future and
to evaluate the development trends. The scientific and technological progress, which has reached a
high pace, leads to fairly rapid losing the value of knowledge mastered by a student in the disciplines
with the applied nature. This problem is especially important for computer engineering, where the life
cycle of new the scientific results makes 1-2 years.

In the final phase of obtaining the scientific knowledge associated with the processes of
integrating the fundamental and technological knowledge, not only the synthesis of scientific material
is planned, but also its methodological awareness is ment. According to N. Sadovnikov (Sadovnikov,
2011), creating should be the main methodological integrative principle that unites the fundamental
and technological branches of the scientific knowledge. The meaning of this principle in the science is
to smoothly and unobtrusively (without any destroying), naturally enter the existing processes,
creating on this basis such man-made artificial structures that would not ruin the conditions of the
human existence.

The basis of this must be made of the competence approach that enables the free development
of the personality of the intending physics specialist, the changing the indigenous educational
institutions, transiting from the «knowledge-based» paradigm of education to the «developing» one,
from the adaptive and reproducing model to the activity and transformational orientation of the
professional education.

Aim. Updating the need for fundamentalising higher education as the basic criterion for the
development of the natural sciences competence of the intending physics specialist - a teacher and a
researcher.

Discussion. Competence-oriented education as a complex, multidisciplinary problem is
characterized in the scientific literature mainly through the prism of the key concepts and mechanisms
implemented in the psychological and pedagogical theory and practice of education. Despite this,
there are no reliable investigations about its use in training intending specialists for the research
activities. Modern conditions require not a model of narrow-profile training of a university graduate
focused on the certain objects and labor tools, but an integrated type model, where the purpose,
content and learning outcomes are formulated in a complex way, taking into account changes in future
professional activities, and aimed at graduate’s obtaining the broad socio-professional competence.

Forming the research competence takes place both through the development of competences
of an invariant nature, which are manifested at all the levels of education, and due to the increase of
specialized competencies, which for the first time appear at a certain stage of education.

Among the methodological approaches to forming scientific research competence the
following ones are defined: systemic, personally oriented, activity, integrative-holistic, contextual,
competence.

The analysis of modern foreign conceptual approaches to the development of physical and
mathematical education gives grounds for differentiating between the two main ones: competence
approach and CDIO-initiative (Conceive — Design — Implement — Operate) (Crawley at al, 2014). At
present, the competence approach is being implemented, which combines the assessment of the
competencies necessary for effective future work and forming the competences on separate subjects
in the process of training on the basis of this assessment. Such competences continue to serve the
functions of the specialized requirements, professional skills and knowledge. The problem aspect of
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this model is the optimal comparison of the competences and the actual identification, assessment and
development of the learning process stages. The end of the 20th century in engineering education is
marked by emerging the original concept called «CDIO». The main idea of this concept is connected
with attempts to overcome the critical gap that arose between the theoretical and applied components
of training specialists. It is qualified as an innovative, results-oriented educational system for training
the new generation of leading engineers. The idea is based on a simple approach - future engineers
need to understand the essence of engineering processes, be able to make a scientific contribution to
the development of engineering products, and working this way to develop as holistic, mature and
thoughtful specialists.

The development of the CDIO-initiative is rather relevant for the Ukrainian educational
environment. In Ukraine there is a problem of a critical gap that arose between the theoretical and
applied components of training not only engineers, but also specialists in the natural sciences
(physicists, chemists, etc.). Partly, such a gap is explained by the imperfect material and technical
base of the educational institutions. Students work with morally and technically obsolete equipment.
The other significant factor of such a gap is the lack, on the one hand, of the unified, and on the other
hand - a flexible integral criterion of knowledge and skills of future specialists. Obviously, the
absence of the criterion as a certain goal makes it impossible to speak about the development of
optimal, well-adapted methods for its achievement, that is, about forming the successful educational
sphere.

These two approaches to training research physicists serve as one of the means of its
fundamentalization: the key principle of the concept of fundamentalization is the continuous
integration of the scientific activities of future specialists on the basis of forming research and
development competence.

Therefore, the general theoretical knowledge, characterized by the internal and external
connections, which reflect the structure of the content and form the methodological base of the subject
field «Physics», namely, the problems of teaching physics, should be updated in training the intending
physics specialists. We can state (Lucenko, 2013) that nowadays there is practically no single opinion
on the fundamental basics of the discipline of physicsat the higher educational institutions, that is why
this course has significant natural and applied orientation. However, it is known that deepening the
technological orientation can not be free and universal, since it will inevitably lead to natural
constraints generated by the absence or lack of the fundamental basis.

The analysis of the pedagogical and methodical literature (Lucenko, 2013) made it possible to
formulate a set of conditions covering all the aspects of the professional education, taking into
account the changing nature of the professional and creative training students for solving future tasks
in the professional activity, the implementation of which optimizes the successful functioning of the
training system of the intending specialist of the physics and mathematics profile in the conditions of
the university.

The most important condition of forming creative personality of the future specialist in the
process of the professional education at the university is forming professional-pedagogical orientation
of the student's personality, motivating for creativity in future professional activities. The
professional-pedagogical orientation of the intending specialist training at the university should be
implemented primarily through the professionalization of teaching all the disciplines, scientific and
educational work. M. Baidan (Baydan at al, 1984) described the pedagogical conditions contributing
to the formation of students' creative activity in the process of research: the continuity and systematic
participation of students in the research work, the influence of the researching teacher’s personality,
the connection of the students research work with the future professional activity, etc.

The development of the professional qualities of the intending physics specialist (physicist-
researcher and physics teacher) involves the creative transforming the competences acquired in the
process of learning various disciplines into their own pedagogical system. The process of the
professional and pedagogical education of the intending specialist of the physics and mathematics
profile must be built on the basis of the integrated approach, which helps to comprehensively analyze
the phenomena of the pedagogical reality as a system, that is, basing on the interdependence and
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structural and functional comparison of its elements. At the same time, subjects of different cycles are
often taught without orientation on the future professional activities. Strengthening the professional
orientation of natural sciences, it is necessary to focus the attention of future specialists on the fact
that in their professional activity, special scientific knowledge will have to be rebuilt, synthesized with
the conclusions of the other, in particular, pedagogical sciences.

Aim: forming intending physicist specialist
scientific and research competence (SRC)
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Fig. 1. Model of the pedagogical subsystem of forming intending physics specialists scientific
and research competence

In connection with this, there is an urgent need for implementing the interdisciplinary
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relationships of two types: scientific, content and functional. The first is the traditional connection of
the educational subjects based on the similarity of the scientific and cognitive tasks located on the
«interphase boundaries» of the interrelated disciplines: pedagogy and psychology, pedagogy and
methods of teaching physics, and others. The second ones are the interdisciplinary connections, in
which subjects are associated on the basis of their place and role in solving the practical teaching and
educational tasks.

Training the intending specialist of the physics and mathematics profile for creative
professional activities is associated with attracting students to active creative activity of the research
character. At the same time, forming students research skills is more effective if the following
conditions are met: 1) the system of student research activity must penetrate all the training sessions —
theoretical and practical; 2) at all the stages of the educational and research work it is necessary to
take into account the individual characteristics of students; 3) in order to ensure continuity in forming
skills and abilities of research activities, it is necessary to provide the interrelated thematic unity of the
student academic and research work atdifferent grades.

Mass applying information and communication environment with the electronic content and
possibilities of using scientific, educational and managerial resources in the development of the
information and communication technologies in all the spheres of life will inevitably update the
necessity of informatization of the educational process by wide introducing methods and means of
information and communication technologies into the system of education, creating the computer-
oriented course of solving various problems on this basis.

I. Karnaukhova states that the scientific and research activity as a means of the professional
training enables the creative applying the educational material in practice and a smooth transition
from the educational-cognitive to independent creative professional activity which is ensured by
implementing the competent approach in the training of specialists (Karnaukhova, 2001).

Forming the scientific research competence requires the change of methods, forms and means
of organizing the educational process and research activity of students. From this point of view, it is
important for organizing students research work to select such teaching methods that help to most
effectively form the above mentioned competence, in particular, interactive methods.

Conclusion. The conducted analysis gives grounds to offer the model of the subsystem of
forming scientific and research competence of intending physics specialists (Fig. 1) as the constituent
of forming physics researchers readiness to the professional activity.

The most important role in forming this competence of the research physicists is played by the
course «Scientific research activity in Physics». Scientific work is an integral component of the
educational activity of the higher educational institution. At the same time the process of globalization
of the scientific and educational sphere requires the need of developing creative approaches to
scientific research, exchanging new results, teaching undergraduates and Master degree students the
fundamentals of the scientific research etc.

The requirements of the modern educational process encourage developing the new
approaches to the technological constructing the educational process, updating the methods of training
specialists in the field of physical and mathematical and engineering areas tby way of the systematic
implementing information and communication technologies. One of these new approaches is the
virtual devices technology, which makes it possible to create systems of measurement, management
and diagnostics for different purposes of virtually any productivity and complexity, in particular while
implementing students research projects.

This enables the development of the research competence of the intending physics specialists,
training a scientist. Thanks to the virtual remote labs developed in the LabView graphical
programming environment, a student is allowed as a formally «inexperienced» scientist to working
with the experimental devices to work with the modern equipment.

Thus, the obtained results of the study lead to the conclusion that profound fundamental
training in the field of physics and informatics develops the physics specialist thinking, forms a stable
values orientation to creative self-realization and self-development, helps the university graduates
who chose the profession of physics researcher to become masters of their professional activity.
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®YHJIAMEHTAJIBALISA BULIOT OCBITU IK OCHOBHUI1 KPUTEPII
TPAHC®OPMALII 10 HOBOI YKPATHCBKOI IIKOJIH

Jlynenko I'puropiii BacuiasoBuu
JIOKTOp TIEAAroriyHUX Hayk, mpodecop
Tnyxiscokuil nayionanbrull nedazoziunuil yHisepcumem imerni Onecanopa Jloedicenka

Ilocmanoexa npoonemu. Y cmammi cxapakmepuzoéano 06a308y neodazo2iuHy KOHYEnyiro
dyrnoamenmanizayii izuunoi oceimu ma il Kame2opiliHO-NOHAMMEBUL anapam, NpeoCcmasieHo
3acadHuyi no3uyii Cy4acHux GIMYUSHAHUX I 3apPYOIHCHUX NIOX00I8, CHPAMOBAHUX HA OOCACHEHHS
BUCOKO20 PI6HS 8000IHHS NOHAMMEBUM ANApamom Qizuku ma upoOIeHHs. NCUXONI020-NeOaA202ITYHUX
OCHO8  opeanizayii  npoghecivinoi nidcomosxku maubymuix  Gaxieyie-Qizukis, GUOKPEMIEHO
KOMNOHEHMU Ni020MOBKU MAUlOYMHb020 (haxisys 6 ymosax (yHoamenmanizayii npogeciinoi oceimu.

Mema. Axmyanizayis neobxionocmi Gynoamenmanizayii euwjoi oceimu K OCHOBHO2O
Kpumepito po36UmKy Npupooo3HAGYOi KoMnemeHyii MaubymHboeo gaxieys 3 ¢izuku — euumens i
O00CNIOHUKA.

Buxnao ocnoenozo mamepiany. Y konmexcmi 6UKIUKI6, AKi Cy4acHUll pUHOK Npayi cmasumso
nepeo ¢haxisysmu 6cCix pieHie ni020MmMo6KuU, HAUBANCIUBIUUM HANPAMOM PO36UMKY € oceima. Bio ii
epexmusHocmi 3anexcums Gopmy8aHHs IHMENIeKMYalIbHO20 Kanimany Hayii Ik 00HO20 3 OCHOBHUX
¢akmopie po3podienHs Ui YnpoeaodiceH s IHHO8AaYil, Wo, CBOEI0 Uepeoto, CMEOPIOE 6A3061 YMOBU Olis
WBUOKO20 OHOBNeHHS MeXHON02il. Y cyyacHux ymosax ¢hymoamenmanizayisi océimu € OOHUM I3
HAUOLbW 3HAYYWUX YUHHUKIE NIOBUWEHHS i1 AIKOCMI.

Komnemenmmuicno opienmoeana ocsima Ak ckiaowa, 6OazamooucyuniiHapua npooiema
Xapaxkmepuzyemvbcsi y HAYKOBIll Jimepamypi nepesaxcHo uepe3 npusmy KIouoeux KOHyenyiu ma
MeXaMizmie, wo peani3ylomvCsi 6 NCUXO0N020-Ne0dzo2iutill meopii ma npakmuyi  oceimu.
Hesesaorcarouu na ye, ne icnye HaoiliHux po36i00K wj00o0 il 8UKOPUCMAHHA Y HABYAHHI MAUOYMHIX
Gaxisyie ons Hayko80-00cnioHoi OisibHocmi. CyyacHi yMo8u umazaromv He 8Y3bKONpOo@ilbHOL
MoOeni ni020Mmo6KU UNYCKHUKA YHIBEepCUmemy, opieHmo8anoi Ha neeHi npeomemu ma iHCmpymeHmu
npayi, a Mooeiui inme2poearo2o muny, 0e mMema, 3Micm ma pe3yibmamu HA8UaHHs (OPMYII0I0MbCS
KOMNJIEKCHO, 3 YPAXYBAHHAM 3MIH Y MAUOVMHIL NPOGheCitiniti OisLIbHOCMI, CNPAMOBAHOL HA 3000ymms
BUNYCKHUKOM UWUPOKOI COYianbHO-npogecilinoi komnemenuyii.

Ananiz mamepiany oae niocmasu 3anponoxy8amu Mooeib niocucmemu hoOpmy8aHHsa HaAyKOBo-
00CNIOHOI KoMnemeHmHocmi MauOymHix gaxiseyie i3 Qizuku K cKIa0080i hopMy8aHHs 2OMOBHOCHI
00CNiOHUKI6 izuxu 00 npoghecitinoi Oisnbnocmi. Hatisasxcnusiuy ponv y ¢opmysanni yiei
KoMnemeHmuocmi y Qhizukie-0ocuionuxis gidiepac kypc «Haykogo-oocniona OisnbHicms i3 Qizukuy.
Haykoea poboma € Hegi0 eMHUM KOMNOHEHMOM HABYANLHOI OIIbHOCMI 3aKAA0Y U0l 0C8Imu.
Boonouac npoyec enobanizayii Haykoeoi ma ocsimuvoi chepu sumazae HeoOXiOHOCMI UPOOTIEeHHS
Meopuux nioxooi@ 00 HAYKOBUX OOCHIOHNCEHb, O0OMIHY HOBUMU Pe3VIbMAMamy, GUKIAOAHHS
CMYyOeHmam mMa2icmpamypu 0CHO8 HAYKOBUX O0CTIOHCEHb MOUO.
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Bucnoexu. [Iposedene 6 okpecieHOMy HAnPSAMI OOCTIOHCEHHS 003B0NAE CMBEPOIHCYBAMU, WO
IPYHMOBHA (DYHOAMEHMAbHA Ni020MO8Ka 6 2any3i (izuku iU Hhopmamuku po36Ueac MUCIEHHS
MaubymHvo2o ¢haxisys, Gopmye cmiliky YiHHICHY OpIEHMAYIl0 HA MEOpPHY camopeanizayio ma
CAMOPO3BUMOK, OONOMA2AE BUNYCKHUKAM YHisepcumemy, AKi oopaau npoghecito pizuxa-oocnionuxa,
weuoule cmagamu Matlcmpamu c80€i Cnpasu, a ye € OCHOBHUM MIPUNOM SKOCMI CYYACHO20 84Umelsl
HOBOI YKpAIHCbKOI WKOJIU.

Knrouosi cnosa: suwa oceima, gynoamenmanizayis oceimu, IH@OOpMayiliHi mexHon02ii,
HAYK0B0-00CIIOHUYbKA KOMNEMEeHMHICb.
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Tyxoeckuii Hayuonanbkslll nedazocudeckuil yrusepcumem umenu Anexcanopa J{oexcenrko

B cmamve oxapaxmepuzoeana 6a306as nedac02uveckas KOHYenyus @yHOAMEeHmanu3ayuy Qu3uueckoeo
00pasosanuss U ee  Kame2opuaibHO-NOHAMULHbLIL  Annapam, npeocmagieHbl OCHOGHbIC NOZUYUU  COBPEMEHHBIX
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npoyecy 6 3akaadi OOWKIIbHOL 0C8imu, KOHYeNyisi 00CiONCEHHSL.

IlocranoBka npoéiemu. 3a0e3neyeHHs SKOCTI OCBITHBOTO IPOLECY, SIKUM YMOMIIMBIIIOE
skicHe (hopMyBaHHs IPO(eciiiHOT TOTOBHOCTI YW KOMIIETEHTHOCT] (DaxiBIls, Hapasli € aKTyaJlbHOIO
npoOseMor0 y CBITOBOMY M YKpaiHCbKOMY OCBITHROMY Impoctopi. IligroroBka ¢axiBuiB 10
3a0e3MeUeHHs CIIOKMBAYIB OCBITHIX MOCIYT SKICHOK OCBITOO 3[IMCHIOETHCS B 3arayibHiil cucremi
npogeciitHoi ocBiTH. DYHKIIOHYBAaHHS i IPYHTYETHCS HA HU3LI METOAOJIOTTYHMX MigxoAdiB. IcHye
YUMAaJIO JIOCIHIDKEHb, MIPUCBIYEHUX METOJOJIOTIYHUM 3acajiaM IMAroTOBKH (DaxiBIIB /I OCBITHBOL
rajys3i, mpore mpoOsiemMa po3poOJICHHS METOJOJOTIYHUX MIAXOMIB A0 (GopMyBaHHS TOTOBHOCTI
MaricTpiB /10 3a0€3MeUeHHsl SKOCTI OCBITHBOTO IMpolecy B 3akiaal qomkiibHoi ocsitu (IA350I1 y
3J10) He 3Haii11a CBOTO IiIHOTO BUPILLIEHHS B YKPAiHCHKIN HayIIl.
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