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STRUCTURE, CRITERIA, AND INDICATORS OF SCIENCE
AND RESEARCH COMPETENCE OF FUTURE ENGINEERS

The issue of development of research skills of future engineering professionals during their training is relevant due to
the necessity to perform research tasks in the field of industrial production. The article analyzes current trends and specific
features of the professional training of future engineering specialists in Ukrainian higher technical educational institutions from
the perspective of implementing a competence-based approach. It investigates the issue of formation of science and research
competence of future engineers as an integral component of a technical specialist § professional competence. Science and research
activity is considered the foundation and a necessary condition for the effective professional training of future engineers.

The goals, tasks, aspects, and principles of formation of science and research competence of future engineers are characterised.
The article identifies factors influencing the development of science and research competence in future engineers, including
the level of professional education, individual abilities for research, experience in conducting research activities, motivation
for continuous self-education and self-development, a creative attitude toward professional activity, and the ability to act in
non-standard situations. The article states the criteria, indicators, and levels of science and research competence development
of future engineers at higher technical educational institutions.

The effectiveness of the developed conditions for training future engineers in formation of their research competence is proved.
These conditions include: fostering motivation for research work; providing relevant knowledge of research methodology;
involving engineering students in university scientific communities (research schools, clubs, problem laboratories),; and gaining
experience in conducting research activities.

Key words: professional training, higher technical educational institutions, future engineers, competence-based approach,
professional competence, scientific research, research activity, science and research competence.

(cmammio nodano moeoio opuzinay)

Globalization processes, which are a characteristic trend in the development of the modern information society,
define education as one of the key factors of productivity [14]. The current socio-economic challenges that Ukraine
is facing, along with the need of post-war reconstruction and modernization of industrial production, highlighted
the issue of training highly qualified, competent, and competitive engineering professionals [17]. Society requires
a responsible, nationally conscious, socially active citizen and patriot of their country, a capable leader, and a
competent, competitive technical specialist who is able to work effectively in a team according to European and
global standards [4]. The contemporary professional activity of an engineering specialist involves organizing
production processes based on the implementation of new technologies and machines. These factors demand both
the knowledge of the operational specifics of such equipment and the ability to ensure the effective performance of
a team working with new mechanisms and tools.

Considering the dynamic nature of contemporary socio-economic transformations affecting professional
functioning, the task of higher technical education in Ukraine is to prepare future engineering professionals for
effective engagement in the current socio-civilizational environment. This involves developing their personal
capacity to adapt to rapidly changing social, economic, technological, professional, and informational conditions.
The competence-based approach has become the leading trend of modern education, as its implementation ensures
the formation of essential personal qualities of future engineers, such as creative thinking, initiative in making
organizational and technical decisions, social engagement, and professional mobility [1].

The relevance of research of formation of science and research skills is caused by the necessity for future engineers
to conduct scientific research aimed at improving existing technical solutions as well as developing new ones. Despite
the increasing intensity of studies devoted to the theoretical and methodological foundations of engineering education,
the issue of formation of science and research competence during the training of future engineers of higher technical
educational institutions requires further investigation. The hypothesis of this study is based on the assumption that
the effectiveness of the process of formation of science and research competence will be positively influenced by the
following conditions: the development of motivation for research activities; the acquisition of knowledge concerning
the methodology of organizing scientific research; the active involvement of future engineers in the research process;
and the accumulation of practical experience in conducting scientific investigation.

Analysis of key research. Researchers of contemporary technologies of engineering education Shumilova,
Poyasok, and Butsyk concluded that for professional activity to be effective, an engineer should be able to design
and construct, as well as apply tools of industrial, managerial, practical, design, technological, and research activities
[5; 18;23]. The scholars emphasize that an engineer should be able to conduct scientific activity, acting as a researcher,
and implementing their own ideas in practice. According to the findings of Obukhova and Hryniova, engineering
professionals serve as organizers of production processes, and thus should be able to manage the teamwork and
apply normative, reference, scientific-technical, and production-related information to facilitate the integration of
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scientific and technological advancements into modern industry [7; 16]. Therefore, essential professional skills
for engineers include the development of scientific and technical documentation, implementation of technological
projects, and improvement of production efficiency through the application of scientific achievements.

The analysis of the works by Maryani and Kuzmenko indicates that a competent professional in the technical
field should meet the following requirements: possess a high level of engineering education, have strong moral
convictions, demonstrate the ability to collaborate effectively in a team, and be capable of making responsible
decisions [11; 13]. A future engineer should be able to work with modern technologies and apply knowledge that
meets the demands of the contemporary information society. The personality of a future engineer should be active,
dynamic, innovative, creative, and oriented toward competence development [21].

A competent specialist in the technical field is characterized by their readiness to solve tasks in future professional
activitiy, using innovations to achieve goals based on their own awareness in the field of industrial production
[12; 19; 20]. Competence is the possession of the necessary knowledge and skills required for a specialist in a
particular area of professional activity; awareness, knowledge, intellectual breadth, and general professional
preparedness; a synthesis of cognitive, practical, and personal experience [9, 24]. Modern researchers define
professional competence as a set of skills of engineering specialists to structure scientific and practical knowledge
in order to better solve research tasks in future professional activity [2; 3; 8].

The competence-based approach as a conceptual guideline and strategic direction for the development of the
higher education system in Ukraine, creates opportunities for future engineers to define important life goals on a
personal and value level and achieve them by applying their individual traits and the competence base for successful
professional functioning throughout their lives. Modern engineering education should provide a unity of knowledge,
competences, and values, oriented not only towards successful self-realization in the present, but also towards high
adaptability to future changes. Therefore, in the process of preparing future engineers, there should be a deep
awareness and personal importance of the value of professional self-improvement through continuous science and
research activity (SRA).

The conducted analysis demonstrates the relevance of research activity for engineering students based on the
competence-based approach. The results obtained allow to consider research activity of future engineers as an
integral component of training of a competent specialist. It ensures the integration of scientific, educational, and
industrial activities in the process of professional training of future specialists.

The aim of the article is to establish the objectives, tasks, aspects, and factors influencing the development of
research competence as an important component of professional competence for future engineers. This is based on
the analysis of the results of contemporary research and the experience of organizing research activities at Admiral
Makarov National University of Shipbuilding. Additionally, the article aims to develop criteria, indicators, and
levels for assessing the formation of research competence in future engineers.

Presentation of the main material. At the first stage of the research, which involved studying research on
the topic and analyzing the practical experience of training specialists in the engineering field at higher technical
institutions in Ukraine, the following patterns and characteristic features of the training process were identified.
They were taken into account during the development of the experimental methodology of formation of science and
research competence of future engineers. The implementation of the competence-based approach is a priority task
in the field of technical specialist training in Ukraine.

Modern education in Ukraine, in its competence-based dimension, prepares young people for a conscious choice
of profession, allowing them to build their own life strategy. An analysis of current labor market trends has shown
a demand for specialists with developed creative, flexible, and versatile thinking styles [6; 15]. Therefore, the
main task of modern engineering education is to prepare innovation-oriented specialists capable of further self-
development and self-improvement.

The implementation of a competence-oriented approach in the training of future engineers focuses on the
ability of technical specialists to creatively apply acquired knowledge and experience in production processes.
Therefore, an important feature of the training of students in higher technical educational institutions is the ability
of future engineers to self-organize and reflect. The research revealed that for the preparation of future engineers
to be effective, it should be based on values. This requires an axiological direction in the educational process. The
importance of considering an axiological approach is also emphasized by scholars Kumar and Shetelia [22; 15]. The
principle of a value-oriented attitude of the future engineer towards the knowledge acquired is the foundation of their
professional self-realization. Competence-oriented training of future engineers should be based on the moral values
of humanism, democracy, human dignity, patriotism, social activity, responsibility, and national consciousness.

A competent specialist in the technical field must possess a high level of engineering education, strong moral
convictions, entrepreneurial energy, the ability to effectively collaborate in a team, and the skills to make responsible
decisions consciously [9; 10; 24]. A future engineer should be distinguished by mobility, dynamism, constructiveness,
and the ability to develop a flexible, highly adaptive, and innovation-oriented personal and competence-based sphere.

The professional competence of a graduate of a higher technical educational institution is today an important
indicator of their readiness for future professional activity in the field of industrial production and an active
role in society. Successful mastery of professional competencies by engineering specialists and a high level
of self-organization in their future professional activities are ensured by the unity of fundamental and specific
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training. This means a combination of theoretical knowledge, practical skills, significant personal qualities, and
life experience.

Simultaneously, the competence-based approach implies the transformation of professional competencies
acquired during the training of future engineers into active professional and creative participation in social activities.
Therefore, it is important not only to teach the future technical specialist to operate knowledge and technologies but
also to prepare them for new roles in modern society; to teach them to adapt to the current labor market demands,
handle and manage information, actively engage, and continue learning throughout life.

Thus, the ability to conduct scientific activities and organize research work forms the foundation for high-quality
preparation of future engineering specialists in higher technical educational institutions.

We consider science and research competence as an integrated quality of the future engineer’s personality,
manifested in the readiness and ability to carry out purposeful scientific and research activities in the industrial
production sector based on acquired knowledge, skills, and experience in organizing such activities; personal and
professionally important qualities of the future specialist in the technical field; and a value-oriented attitude towards
the engineering profession, colleagues, work results, and the country’s natural resources.

The formation of science and research competence involves the development of scientific culture by engaging
students in fundamental industry research and fostering skills to implement innovative engineering technologies.
The goal of developing scientific and research competence is to enhance the ability of future engineers to address
professional research tasks in the process of organizing production processes and conducting scientific research
aimed at improving existing and developing new production tools.

The study revealed that the formation of science and research competence of future engineers is influenced by the
following characteristics: the level of professional education; individual abilities for scientific research; experience
in conducting research activities; motivation for continuous self-education and self-development; a creative attitude
towards professional activities; and the skills to act in non-standard situations.

The study also demonstrated that the process of formation of science and research competence of future
engineering specialists has the following aspects: the goal aspect, the motivational aspect, the cognitive aspect, the
activity aspect, and the reflection aspect. The goal aspect directs the scientific research activity of the future engineer,
outlining their achievements at a certain stage of work. The motivational aspect stimulates the research activity of
students. It is important to engage them, explain the role, form an attitude towards scientific work, and prove the
necessity of scientific activity for an engineer. The cognitive aspect provides students of engineering specialties
with knowledge about the methods and forms of scientific research work. The activity aspect ensures the inclusion
of students in the scientific work of the university, participation in events (conferences, symposia), writing reports,
articles, and participating in scientific work contests, etc. The reflection aspect involves development of students’
ability to analyze and evaluate their scientific achievements, formation of the habit to participate in scientific work
in professional activity.

The leading effective methods of formation of science and research competence include: focusing the university’s
activities on developing research skills; forming the experience of scientific work for future engineers; encouraging
students to solve scientific problems by involving them in university research associations (schools, clubs, laboratories,
etc.); presenting the results of scientific research activities through presentations at scientific seminars, round tables,
conferences, symposiums; publishing the results of research work in collections of scientific papers.

Our efforts were focused on developing the scientific worldview of future specialists in the technical field;
expanding their scientific knowledge, theoretical preparedness for scientific research activities; mastering the
methodology and methods of scientific research; promoting creative thinking, and developing the individual abilities
of engineering students to solve both typical and non-standard situations in industrial production. The important
principles we followed, which ensured the effectiveness of shaping scientific and research competence, include: a
creative attitude towards the engineering profession; professional orientation of research activities; and the personal
activity of individuals in this process.

The proposed methodology demonstrated its effectiveness in shaping the practical skills of future engineers to
summarise the results of their research work. In the course of the experimental work, future engineers participated
in preparing reports, presentations, and discussions at the scientific and practical conference “Innovations in
Shipbuilding,” which is held annually at the Admiral Makarov National University of Shipbuilding. According
to the conclusions of both teachers and students, this work contributed to gaining practical experience in publicly
discussing the results of scientific research activities (Table 1).

Diagnostics of the level of science and research competence of future engineers requires the development of
criteria and corresponding indicators. Based on the research of theoretical foundations and practical experience
in training engineering specialists, we identified the following criteria for the science and research competence of
future engineers: motivational-value, cognitive, and activity-practical.

The motivational-value criterion includes the motives for activity and the value orientations of the future
engineer’s personality. The indicators for the formation of the motivational-value criterion are: the manifestation
of interest and the desire for research activities; positive emotional experiences of scientific work; the stability
and strength of motivational structures regarding conscious engagement in research activities; independence in
determining research strategies and choosing tasks; responsibility in research activities; the formation of moral
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Table 1
Structure of Scientific-Research Competence of Future Engineers
Components
of science Characteristics of the components of science and research competence
and research
competence
Essence An integrated quality of the future engineer’s personality, manifested in the readiness and ability to carry

out purposeful science and research activities in the field of industrial production based on acquired
knowledge, skills, and experience in organizing such activities; personal and professionally significant
qualities of the individual; value-oriented attitude towards the engineering profession, colleagues, work
results, and the country’s natural resources

Goal The formation of the ability to perform professional research tasks during the organization of the
production process and the conduct of scientific research aimed at improving existing and developing
new means of production

Objectives The development of a scientific worldview; expansion of scientific knowledge and theoretical
preparedness for conducting research activities; mastering the methodology and methods of scientific
research; formation of creative thinking, development of individual abilities of future engineers to solve
both typical and non-standard situations in the field of industrial production

Ways of The formation of research experience by involving future engineers in the activities of university

realisation scientific associations: schools, clubs, laboratories; presentations at scientific seminars, round tables,
conferences, symposiums; publication of research results in collections of scientific works

Principles A creative attitude towards the engineering profession; a professional focus on research activities; the
individual’s active involvement in this process

Key The level of professional education; individual abilities for scientific research; experience in conducting

characteristics research activities; motivated desire for continuous self-education and self-development; a creative
attitude towards professional activities; skills to act in non-standard situations

Aspects Goal (guides the science and research activities of the future engineer, outlines their achievements at a

certain stage of work); motivational (stimulates the research activities of students); cognitive (provides
knowledge about methods and forms of scientific and research work); activity (ensures the inclusion

of students in the scientific work of the university); reflective (involves the development of students’
ability to analyze and evaluate their own scientific achievements; habits of engaging in scientific work in
professional activities; self-improvement)

Forms The course “Fundamentals of Scientific Research”, special courses, special seminars; activities

of student scientific associations (clubs, problem groups, student laboratories); participation in

scientific events (conferences, symposiums); writing reports, articles; participation in scientific work
competitions; collaboration with international scientific centers and foundations

Result Formation of motivation for science and research activity (SRA), acquisition of knowledge of research
methods by involving students in fundamental industry research; developing skills and experience in
implementing innovative technologies in engineering science

values, ideals, and the culture of organizing scientific work; the sense of satisfaction from conducting science and
research activity.

The cognitive criterion involves the presence of theoretical knowledge of future engineers regarding the
organization and methodology of conducting scientific research. The indicators for the formation of the cognitive
criterion are: knowledge of types and classes of engineering research tasks; knowledge of methods for collecting and
systematizing scientific information; knowledge of research tasks and methods in the field of engineering production
and the conditions for their application; knowledge of methods for processing the results of scientific research.

The activity-practical criterion involves the skills and experience in organizing and conducting scientific
research in the field of engineering. The indicators for the formation of the activity-practical criterion are: the
ability and skills in planning, organizing, and controlling research activities (setting research tasks, formulating the
methodological framework of the research, applying appropriate methods for data collection, processing, analysis,
and presentation of research results).

According to the formulated criteria and their indicators, we justified the following three levels of formation
of science and research competence of future engineers: primary, sufficient, and creative. The primary level is
characterized by the absence or unstable manifestation of interest in research activities, readiness, and the desire
to overcome difficulties in scientific work; a low level of knowledge of the methodology for organizing research
activities; and the lack of experience in purposefully conducting scientific research.

The sufficient level is characterized by the manifestation of interest in scientific activities among future engineers,
but this interest is not systematic and is not constant. Knowledge of the theory and practice of scientific research is
present, but it is not deep or strong. The future engineer’s personal activity in conducting scientific research is not
consistent, and therefore, practical skills in this type of activity are not perfected.

The creative level is characterized by a constant and stable manifestation of interest and the need to engage in
research activities; the development, depth, and strength of knowledge in the methodology of organizing scientific
research; inventive skills, abilities, and the creation of new developments in the field of engineering.
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Conclusions. The research of formation of the science and research competence of future engineers is highly
relevant due to the necessity of scientific solution of production problems in the field of industrial manufacturing.
Therefore, the ability to conduct scientific activity and organize research work is the foundation for the high quality
of training future engineering professionals in higher technical educational institutions. Recent observations have
shown that the main tasks of modernizing the training of future engineers according to the prospective requirements
of knowledge-intensive production can be solved by forming skills, abilities, and experience in innovative research
activities for specialists in the technical field.

The science and research competence is considered an integral component of general professional competence
and forms the foundation for training future engineers in higher technical educational institutions. The development
of science and research competence ensures the growth of a scientific worldview, individual research, creative, and
inventive abilities of highly qualified, competent specialists in the technical field.

The effectiveness of this process is ensured by developing motives for research work, acquiring knowledge of
the methodology of scientific research, and fostering the future engineer’s active involvement in the process through
participation in university research associations (schools, clubs, laboratories). This, in turn, contributes to gaining
experience in conducting scientific research. Involving students from other fields will provide a broader perspective
on the issue of studying the impact of the proposed forms and methods of organizing research activities on the
development of science and research competence. It would also be interesting to explore how student research
activities affect their knowledge in various subjects and their motivation for learning.
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Pomanuyk H. O., Maiibopooa O. B. Cmpyxkmypa, Kpumepii ma noKa3HUKU HAYKO80-00CaiOHUYbKOT KOMNemeHnm-

Hocmi maildymHuix inycenepie

Ipobrema opmysants HABUUOK HAYKOBO-00CIIOHUYBKOL OisIbHOCME MAUOYMHIX IHJICEeHepHUX (axieyie 6 npoyeci ix nidzo-

MOBKU € AKMYANILHOIO Yepe3 HeOOXIOHICIb BUKOHAHHS 00CTIOHUYbKUX 3A60AHb Y 2A1Y3I NPOMUCTO8020 8UpOOHUYmMEa. Y cmam-
Mi AHATI3YI0MbCA CYUACHT MeHOeHyil ma xapakmepHi ocobaugocmi npogecitinoi nio2omoexu Matbymuix inxceHepHux gaxisyie
VY 3aK1a0ax 8uwoi mexuiunoi oceimu Yxpainu 3 mouxu 30py peanizayii KomnemenmHicho2o nioxooy. Jocuioxcyemuocs npobiema
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Hayxosuii uaconuc VIV imeni Muxaiina [pacomanosa

DopMy6aHHs HAYKOBO-OOCTIOHUYLKOT KOMNEMEHMHOCHI MAOYMHIX [HJCeHepI8 SIK CKIA0080I 3a2anbHol npogecitinoi komne-
menmuocmi gpaxieys mexuiunoi eanysi. Hayxogo-0ocnionuybka OsLIbHICMb MAUOYMHIX [HIICEHePI8 PO32Na0aembesl IK OCHO8A
ma HeobXiOHa ymosa ix eghekmueHoi npoghecitinoi nid2omosxu.

Xapaxmepu3zyromvcsa mema, 3a80aHHA, ACHEKMU Ma NPUHYUNU POPMYBAHHSA HAYKOB0-00CTIOHUYLKOI KOMREmeHmHOCi Mali-
Oymuix ingcenepis. JJocuiodcennsim auasIeHo hakmopu, sSKi BNIUBAIOMb HA (POPMYBaNHsL HAYKOBO-00CTIOHUYLKOT KOMNEMEeHMHO-
cmi MatiOymHix iHoiceHepis. pieenb npoeciinoi ocgimu, iHOUBIOYaIbHI 30iOHOCHI 00 HAYKOBUX DOCIIOJCeHb, 00CBI0 30IUCHEHHS
00CTIOHUYBLKOT DIATLHOCI, MOMUBAYIS 00 HENEPEPBHOI CAMOOCEIMU, CAMOPO3BUMKY, MBOpUe CIABIeHHs 00 npoghecitinoi disib-
HOCMI; HAGUYKY Oisimu y HemuUnosux, Hecmanoapmuux cumyayisx. OOIpyHmMogylomscs. Kpumepii, NOKA3HUKY ma pigHi chopmo-
BAHOCMI HAYKOB0-00CTIOHUYLKOI KOMAEMEeHMHOCIE MAOYMHIX THIICEHePI8 8 3aK1adax suujoi mexHiuHoi oceimu.

Hosooumocs egpexmugricms po3poOIeHUX YMO8 NiO20MOBKU MAUOYMHIX [HIICEHepI8 HA (DOPMYBAHHS IX HAYKOBO-00CTIO-
HuybKoi komnemenmuocmi. Llumu ymosamu €: ghopmysanns momugié 00 00CITOHUYBKOI pobomu, 030pOEHHS 8I0N0BIOHUMU
SHAHHAMU MEMOOONI02I] HAYKOBUX 00CIIONCEHb, 3AYUeHHS CIY0eHmi6 IHiCeHepHUX cneyianbHocmell 00 pobomu yrieepcumen-
CLKUX HAYKOBUX 00 '€OHANb (HAYKOGI WKONU, 2yPMKU, NPobIeMHI 1abopamopii); Habymmsi 00C8I0y 30IUCHEeHHs. HAYKOB0-00CI0-
HUYbKOI OISLIbHOCIIL.

Knrouosi cnosa: npogheciiina niocomosxa, 8uugi mexHiuHi 3aKiaou 0C8imu, MatioymHi iHxceHepu, KomnemeHm1icHull nioxio,
npogheciiina KoMnemenmuicms, Haykogi O0CIIONCeH S, 00CTIOHUYbKA OISTbHICMb, HAYKOBO-00CTIOHUYLKA KOMNEMEeHIMHICMb.
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Pyoux T. O., Cenesnvosa H. I1.

MPOBJEMHO-OPIEHTOBAHE HABYAHHS SAAIK OJJUH 3 ®PAKTOPIB OIITUMI3AILIIT
MATEMATUYHOI NIATOTOBKU CTYAEHTIB Y TEXHIYHOMY YHIBEPCUTETI

Cmamms npucesuena 0eskum Adcnexmam SUKOPUCIAHHS MeMmo0ié NPoOIEeMHO20 HAGUAHHS NPU BUGUEHHT 8UWYOT MameMda-
MuKU 8 yrigepcumemi. Y mexuiunomy yHigepcumemi came MamemMamura € 0OHUM i3 KIHOY08UX NPeOMemis, 0CHOBOI Ol YChiul-
HO20 8UBYEHHS 06A2aMbOX THUUX HAGYATLHUX OUCYUNTIH, hopmylouu y ChiyOeHma neeHy Kyavhiypy mucienns. Takum yurnom, 6io
AKOCMI HAGYAHHA MATNEMAMUKY 3A1eXHCUMb ePEeKMUSHICIb 8CbO20 OCEIMHLO2O NPOYECY.

Ha oanuii momenm knacuuna mooens HA8YAHHS He 003605€ NOBHOIO MIPOIO GKIIOUUMUCS CMYOEHMAaM 00 HABYATLHO2O
npoyecy. Bce 6inbuiozo nowupenns Hadyearoms 8iOHOCHO HO8I 0c8imHi modeni. Jlo Hux Harexcums i npoOLeMHO-0PIEHMOBAHEe
HABYAHHA.

Biosnavaemyvcs, wo cymmesa poiv y 6nposaoicenti npooiemMo2o HagUaHHs Ha 3aHAMMAX 3 GUIOT MameMamuxy 6i060-
OUMbCsL npodReMHOMY doMawHboMy 3a60antio. Hasedeno cnocobu cmeopens npooieMHux cumyayitt Ha 3aHAmmsax 3 euiyol
MamemamuKy 8 mexHiyHomy yrisepcumemi. 3anpononoeami npukaadu 3a0ay 3 Kypcy U0 Mamemamuk, 6 AKUX 6UKOPUCHIO-
BYIOMbCSL eNeMeHmU NPooIeMHO20 HAGYAHHA MA NOKA3AHT WIAXY peanizayii npobnemuux cumyayii. Bukopucmanns npobiem-
HO-0picHMOo8an020 Ni0X00y HAOIUNMCYE CMYJeHmis 00 peanbhoi npogecitinoi dianbHochi, donomazae cmyoeHmam posKpUmucs.
ma po3guHymu 0cooOUCmi AKOCHI Ma 0OHOUACHO 3 YUM PO3BUBAE HAGUUKU KOMYHIKAYIL.

Y emammi nodarno pezynomamu onumysanns cmyoenmie Kuiscokoeo nonimexuiunozo incmumymy imeni leops Cikopcvkoeo,
AKI 00360UNU 3POOUMU BUCHOBOK, WO 3ACMOCYBAHHS NPOOOBIC 0BOX POKIG eleMeHmi6 NpoOIeMHO20 HAGYAHHS HA 3AHAMMAX
3 BUUOT MAMEMAMUKY CNPUSIE NIOBUUEHHIO IHMePecis cnyO0eHmié 00 6UGHEHHS BUWOT MAMEMAMUKY 3a PAXYHOK aKmusizayii ix
HABUAILHO-NI3HABANLHOT OISLIBHOCHIE, 6CIAHOGLEHHL 36 SI3KY MIJIC MAMEMAMUKO0 | MauOymHb0r0 npopecitinoio OisibHIiCmio.
Teopemuune 0ocniodicenHs ma NPAKMUyHa anpooayis GUKOPUCMAHHSA NPOOIEeMHOT MeXHON02i] niomeepouIu hakm nosumueHo-
20 8NUBY NPOOIEMHO20 3A60AHHA HA 3AHAMMAX 3 MAMEMAMUKY ) MEXHIYHOMY YHIeepcumemi.

Kniouogi cnosa: npodnemmno-opicnmosane naguanus, oceima, MamemMamuxa, cniyOeHmu, Momusayis, npogeciiina cnpsamo-
8AHICMb, NI3HABAILHA OIANIHOCHIb, NPOOIEMHA 340ad.

AKTyallbHEM HanpsiMOM iIHHOBAIiHHOTO Po3B’s13Ky ocBiTH € STEM-opieHTOBaHHH MiAXiT 10 HABYAHHS, Y SIKOMY
aKa/eMigHi TepMiHH CyTIPOBOIKYIOTHCS MMPUKIIAIAMH 13 peabHOTO KUTTS. B KoHIenii po3BUTKY mpupoqHndo-ma-
temMarnaHO1 OCBITH (STEM-0CBITH) MIIKPECTIOETHCS, 110 PO3BUTOK HAIlIOHAIBHOI €KOHOMIKH, 30KpeMa iH(opma-
MIHHUX TEXHOJIOT1H, CTABUTH NIEPEl BUIIIOI0 OCBITOIO 3aBIaHHS II0JI0 TeHEPYBaHH HOBUX 176 1 3HaHb, CTBOPCHHS
HOBHX TEXHOJIOTiH, po3B’sI3aHHS MPOOJIEM, 1[0 MOKIIMBO JOCATHYTH IIJSIXOM BIIPOBAKECHHS MPOOIEMHOTO HaB-
YaHHS, CTBOPEHHS Ha 3aHATTIX MPOOJEMHHUX CUTYAIli JIJIsl CaMOCTIHHOTO 3100yTTsI HEOOX1IHUX 3HAHb y MpoIeci
X BUpPIIICHHS.

OcHoBHuMY 3aBnaHHAMUA STEM-0CBITH € BIIPOBaPKEHHSI HOBITHIX TEArOriYHUX MiJAXO/IB J0 BUKIAJAaHHS Ta
OLIIHIOBAHHS, MPAKTUKKU MIKIPEIMETHOTO HABYaHHS, BUKOPUCTAHHS TEXHOJIOTiH MPOOJIEMHOTO HaBYAHHS; OBOJIO-
JiHHS 3aco0aMM Mi3HABAJIBHOI Ta MPAKTUYHOI JiSUTBHOCTI; BU3HAYEHHS MPIOPUTETHOIO OCOOUCTICHY Opi€HTAIilo
OCBITH, PO3BUTOK OCOOHMCTOCTI, sIKa IparHe 70 37100y TTS OCBITH YIPOJOBXK XKUTTS; BA3HAYEHHS ICTOTHOT pOJIi MaTe-
MaTHUKH B IHTErpaTUBHOMY MiJXOA1 peaizalii IpUpOAHUYO-MaTEMaTHYHOI OCBITH.
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