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Abstract. The information revolution, creation of the computers, the Internet and especially information
and communication technologies have radically changed the opportunities and learning environment. The new
educational paradigm and "Teaching learners to discover knowledge to solve problems". The problems in science
and life are most often interdisciplinary, and schooling is conducted discipline by discipline.

The article proposes a transition from subject-centric organization of the learning process (vertical organization,
subject, after subject) to interdisciplinary organization (horizontal organization, problem-oriented).

STEM training is proposed as the basis for this change. The origin of this training and the stages it goes through
are considered. An analysis of its goals and advantages has been made. The difficulties of its implementation are
also pointed out.

Soft skills achieved through STEM training include problem solving, critical thinking, creativity, curiosity,
decision making, leadership, entrepreneurship, acceptance of failures and more. Regardless of the future career
path chosen by these children, these skill sets have a long way to go to prepare them to be innovative. However,
with the right curriculum, STEM subjects also provide children with opportunities to develop basic traits, including

empathy, perseverance and cooperation. STEM adds quality to the educational program.
An overview of STEM training in New Zealand, Australia, England, the United States, India, Finland, South
Korea and France.The types of laboratories for building STEM environment in the educational institutions of

Bulgaria are also considered.

Keywords: STEM, STEAM, STREAM, training, soft skills, stages of STEM, STEM around the world.

Introduction. According to the traditional
educational paradigm, the goal of education is
the formation of "Knowledge-skills-habits". It
is based on knowledge that becomes skills, and
skills become habits. This paradigm was indis-
pensable until the advent of computers, the Inter-
net and information and communication technol-
ogies. Why? Because before their appearance, the
teachers in the educational establishments and
the teachers in the universities were the bearers
of the knowledge and only in school and libraries
the children could acquire knowledge.

Since the end of the last century, as a result of
the information revolution, knowledge has sud-
denly become much easier to access. This has led
to a change in the educational paradigm. Now the
goal of the learning process is: "To teach learners

to discover knowledge to solve problems." It is
based on the problems to be solved (the activity),
and knowledge is a means for that.

In this article we will present an interdiscipli-
nary approach called STEM (Science, Technol-
ogy, Engineering, Math) in which knowledge is
formed in the process of problem solving. Why
an interdisciplinary approach? Because jobs in
the real world are interdisciplinary.

HORIZONTALLY AND VERTICALLY

ORGANIZED LEARNING PROCESS

The first change that needs to be made in the
learning process is the transition from vertical to
horizontal organization. In the vertical organi-
zation of the learning process, also called sub-
ject-centric, each discipline is independent and
the knowledge of its subject area is studied. In a
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horizontally organized learning process, the basis
is the problems that can be solved with knowl-
edge from several subject areas. That is why we
need to educate children on how disciplines inte-
grate and work together.

* They need to develop a variety of skills
(especially soft skills) and a passion for research
and development.

— Education is no longer about memorizing

facts. Instead, it is about learning how to think

critically and evaluate information.

— How to apply knowledge, research and

problem-solving skills.

— Skills should be taught in an applied way,

as part of a larger whole, rather than the tradi-

tional approach of individual subject lessons.

In England, for example, they do not have the
disciplines of physics, chemistry and biology,
but study these three traditional subjects, such as
Science. In our country in grades 1-4 there are
disciplines Man and nature (physics, chemistry
and biology) Man and society (geography and
history). When these subjects are studied sepa-
rately from the 5th grade, the children experience
difficulties. Why? Because for them Geography
and history are Man and society.

STEM training is such an interdisciplinary
approach.

STEM is a curriculum based on the idea of
teaching students in four specific disciplines —
science, technology, engineering and mathemat-
ics — in an interdisciplinary approach based on
real-life applications.

However, the STEM approach is much more
than "gluing" concepts together. This is a phi-
losophy of education that encompasses teaching
skills and subjects in a way that resembles real
life. Instead of teaching the four disciplines as
separate and discrete subjects, it integrates them
into a consistent learning paradigm based on real
application.

STAGES IN THE DEVELOPMENT
OF STEM TRAINING

Stage 1 — STEM political agenda. The emer-
gence of STEM is a US response to its possi-
ble postponement of global supremacy. In the
1990s, the acronym SMET (Science, Mathemat-
ics, Engineering and Technology) was first used
by the US National Science Foundation (NSF)
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to create an educational initiative. STEM arises
from the initial abbreviation "SMET" after neg-
ative feedback. The aim of this educational initi-
ative is to provide students with critical thinking
skills that will enable them to solve problems and
better realize themselves in the labor market.

Stage II — the struggle for the introduction of
STEM. Encouraging governments to increase the
number of students choosing STEM subjects is a
challenge for teachers. STEMs are considered as
separate disciplines.

Stage III — STEM is interpreted as SteM Sci-
ence and mathematics are the most recognizable
STEM fields and most teachers feel comforta-
ble teaching them, creating "educational silos".
Teachers adhere to the traditional teaching of sci-
ence and mathematics, and have virtually ignored
technology and engineering components. Educa-
tors who are not involved in engineering or tech-
nology are disturbed by the processes involved.

Stage IV —rise of STEM training. To the name
STEM was added "training", which becomes
"STEM training" to emphasize the role of teachers
in the implementation of the political agenda. The
two main factors considered are: curriculum struc-
ture and the level of skill and / or teacher training.

— The STEM movement calls for the integra-

tion of these subjects into local curricula to

prepare learners for the technology age.

— Professional realization in the 21st century

requires a set of unique life skills.

— In addition, the complex challenges pre-

sented need complex solutions.

— In this way, STEM education helps learners

gain access to state-of-the-art knowledge and

training to deal with tomorrow's problems.

Stage V — integrated STEM training. It is
defined as the teaching and learning of two or
more STEM subjects, or between a STEM and
a non-STEM subject (eg arts). That's why "A"
(from Arts, Arts) stands happily in the middle
of the acronym STEM (Science, Technology,
Engineering, Mathematics), which is becoming
STEAM: a modern, interdisciplinary approach to
research and innovation that is currently entering
school education.

— STEAM adds "Arts" to the elements of

STEM, which takes advantage of the creative

and innovative thinking caused by the arts.
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— STEAM is a way to bridge the conventional
link between science and art and use the prin-
ciples of the arts to maximize the outcome of
STEM training

— Creative miracle and imagination hidden
from hearing about the arts mixed with STEM
— Also the arts and sience help to teach moral-
ity, values, ethics and responsibility.

— Allows students to link their learning to
these critical areas, along with the arts, ele-
ment design principles and standards, to pro-
vide the full range of learning at their disposal
— History shows us again and again how
knowledge and skills in the absence of empa-
thy can be really catastrophic. In this way,
the arts make the growth and development
brought about by STEM inclusive and sus-
tainable.

VI"Reading" isaddedto STEM and STEAM,

and a fundamental tool for development

— STREAM includes another layer to STEM
and STEAM by adding "Reading" to the equa-
tion.

— Reading or literacy encourages critical
thinking and creativity.

— By introducing reading as a key element in
discovering new knowledge, STREAM pro-
vides a complete learning experience.

Why should STEM be expanded?

— The change of STEM to STREAM makes
education more accessible and inclusive for
more children

— STEAM and STREAM develop empathy
in learners, encouraging them to use their
knowledge and skills for moral values. These
added layers act as the moral compass of the
STEM movement, constantly questioning its
goals and ultimate goal.

— The arts and reading encourage people with
an analytical mind to be more creative and
think outside the box. They drive innovation
that is crucial to navigation in today's rapidly
changing world.

— STEM has a controversial reputation among
learners. Many students prefer to do almost
anything rather than study STEM subjects.

— Combining the arts and reading with STEM
makes everyday learning more exciting and
exciting. It enhances students' inherent moti-

vation and connects them through shared
experiences. STEAM and STREAM help to
better define the real application of STEM.

— Playing with strengths is important for suc-
cess. However, it is even more important for
people with values to grow up. For young chil-
dren in particular, holistic education is crucial
for the development of their overall well-be-
ing. In addition, the challenges of tomorrow
are complex and unpredictable. Thus, today's
children need extensive interdisciplinary
knowledge and skills, as well as the ability to
work together to succeed in the future.

— The science and literacy, combined with
STEM studies, provide the foundation needed
for students to thrive in life.

We need to educate children on how different

subject areas integrate and work together.

— They need to develop diverse sets of skills
(professional and soft skills) and a passion for
research and growth.
— Education is no longer about memorizing
facts. Instead, it is about learning how to think
critically and evaluate information.
— How to apply knowledge, research and
problem-solving skills.
— Skills should be taught in an applied way,
as part of a larger whole, rather than the tradi-
tional approach of individual subject lessons.
STEM subtopics
— Learning about STEM through creative
expression.
—Wider connection of STEM with the arts / music,
dance, theater, crafts, creative writing, photogra-
phy / — connection between art and science.
— Connecting crafts with computers, electron-
ics, laser technology, sensors, robots, design
and technology.
—Pedagogical approaches, challenges or train-
ing based on real world problems.
OBJECTIVES OF STEM TRAINING
— "The implementation of the program aims
to motivate students to study science, math-
ematics and technology, increase educational
outcomes, acquire a system of competencies,
lasting, comprehensive knowledge, key skills
and attitudes oriented to the practice, devel-
opment and career guidance of students, their
focus on technological professions”.
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— Education in Science, Technology,
Engineering and Mathematics (STEM) focuses
on preparing future generations for career suc-
cess. The skills acquired from STEM training
go beyond those needed to succeed in STEM
fields, preparing children with different inter-
ests that are realized in each professional field
to have valuable sets of skills that allow them
to be successful.

— STEM-based learning teaches children
more than the concepts of science and math-
ematics. Focusing on hands-on learning with
real-world applications helps to develop dif-
ferent sets of skills, including creativity and
21st century skills. 21st century skills include
media and technology literacy, productivity,
social skills, communication, flexibility and
initiative.

— Soft skills achieved through STEM train-
ing include problem solving, critical thinking,
creativity, curiosity, decision making, leader-
ship, entrepreneurship, acceptance of failures
and more.

— Regardless of the future career path cho-
sen by these children, these skill sets have a
long way to go to prepare them to be inno-
vative. However, with the right curriculum,
STEM subjects also provide children with
opportunities to develop basic traits, including

empathy, perseverance and cooperation.
STEM adds quality to the educational
program.

WHAT IS STEM EDUCATION

IN DIFFERENT COUNTRIES?
SOUTH KOREA (L6)
— The South Korean Ministry of Education
issued a nationwide policy program in
2011 that includes promoting the integration
of science, technology, engineering, the arts
and mathematics education.
— A unique feature of STEM integration in
South Korea is the integration of STEM with
arts that include the fine arts, language arts,
liberal arts, and the physical arts.
— STEAM programs in South Korea call for
the inclusion of all school subjects that can
provide rich learning opportunities. STEAM's
integrated initiatives in Korea include both
in-school and out-of-school training.
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— While the STEAM reform movement is in
line with STEM reform in other countries,
its added arts component is inspired by the
simultaneous social discourse of educating
creative and competent citizens in the 21st
century.

NEW ZEALAND (L 1)

The New Zealand government recently
encouraged schools to promote STEM training
in the hope that it would alleviate STEM skills
shortages. The Ministry of Education supports
teacher training programs such as Teach First and
Manaiakalani Digital Teachers Academy, which
help place highly effective STEM graduates and
digitally confident teachers in education.

The Nation of Curious Minds National Strat-
egy Plan is a ten-year government initiative to
promote the importance of science and technol-
ogy in New Zealand. Since 2015, it has funded
more than 175 projects worth more than NZD
6 million.

FRANCE (L 2)

A wide variety of STEM-related courses and
programs are offered at each level. Enrollment
and completion of STEM-related training courses
at ISCED levels 5 and 6 in France is above the
OECD and European Union (EU) averages and
is also higher than in Australia.

However, the country remains concerned both
that the share is not high enough to meet cur-
rent economic needs and that the percentage of
higher education students following these trends
declined in the 1990s and 2000s.

While France is performing relatively well
internationally, the problem of low and declining
participation in STEM training continues to exist
there. The review provides information on the
French attitude towards STEM education, factors
influencing student motivation and an analysis of
the gender balance in the STEM areas in France.
Increasing the number of researchers, especially
in STEM-related areas, is an economic priority for
recovery, stability and growth in the coming years.

FINLAND (L 4)

Finnish education focuses mainly on the edu-
cation of its teachers. In Finland, every teacher
decides what steps to take, the teaching profes-
sion is very popular, highly respected and it is
difficult to become a teacher in Finland.
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There is no classroom system in schools, but
multidisciplinary training modules, where the
focus is on practical work and the teacher must
awaken a hunger for knowledge.

STEM training schools have been opened in
the country. Innovative education — new ways of
learning, new environment, project-based learn-
ing in integration with art classes

Museums and libraries are full of children and
young people, and the purpose of education is to
transmit skills needed in real life. This is due to
the high results of PISA.

ENGLAND (L 6, L 7)

A 2016 report entitled UK STEM educational
landscape, conducted by the Royal Academy of
Engineering, emphasized that the UK needs bet-
ter coordinated STEM education from an early
age in order to have a long-term impact. This
includes changing negative stereotypes related to
STEM careers and providing better professional
development for teachers to help them apply
teaching in a real context.

The UK Government recognizes the importance
of encouraging students from an early age to appre-
ciate and increase their understanding of science.

There is a wide range of public, private and
third sector initiatives aimed at supporting STEM
engagement for young people. These include
STEM training and the WISE campaign. These
organizations can turn to the Foundation for Edu-
cational Funds (EEF) for funding, an independ-
ent charity that funds innovative educational
approaches that have the potential to increase
achievement and improve outcomes.

AUSTRALIA (L 1)

In 2015, all Australian Ministers of Education
agreed to the National School Education Strategy
STEM 2016-2026, which focuses on the devel-
opment of mathematical, scientific and digital
literacy; and promoting problem-solving, critical
analysis and creative thinking skills. The strategy
aims to provide improvements in STEM learning
and has two main objectives:

— all students graduate with strong basic

STEM knowledge and related skills;

— Students are inspired to take on more chal-

lenging STEM subjects.

Australian Government also funds several early

learning initiatives. and school. This includes an

investment of a § 6 million in the Early Learning

STEM Education Scheme (ELSA, adigital STEM

learning platform for pre-school children). They

will invest a $ 4 million in the Young Scientists

STEM professional development program

for early childhood educators and teachers.

The STEM Professionals in Schools program

facilitates partnerships between schools and

industry to bring real STEM into the classroom.

United States (L 6)

The United States recognizes the need to
invest in STEM education in order for young
people to be competitive in the labor market.

In September 2017, President Donald Trump
signed a presidential memorandum to expand
access to high-quality STEM education for young
people. This will put STEM education, in particu-
lar computer science, at the top of the Ministry of
Education's priorities. It also aims to provide at
least $ 200 million a year in grants to the area.

INDIA (L6 L7)

India is the second most populated country
in the world. In 2015, Prime Minister Narendra
Damodardas Modi launched the Skill India cam-
paign, which aims to train more than 400 million
young people in various skills by 2022. One such
skill is STEM education. One challenge facing
the country is the design of infrastructure and a
curriculum in support of this goal.

Since the beginning of the campaign, the focus
has been on developing innovation and produc-
tion skills from an early age. The STEM Founda-
tion of India is working in partnership with the
Indian Department of Science and Technology to
promote STEM training across the country.

Other organizations playing a key role in the
development of STEM education in India include
STEM Champ and EduTech.

All of these efforts in developed countries
to reform STEM education must meet the chal-
lenges of the twenty-first century, which require
strengthening the STEM workforce to address

True STEM education must increase students'
understanding of how things work and improve
their use of technology. STEM education also
needs to introduce more engineering during
pre-school education. Engineering is directly
involved in problem solving and innovation, two
high-priority topics on each country's agenda.
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ESTABLISHMENT
OF A NATIONAL STEM SKILLS
ENVIRONMENT TOMORROW

The project "Creating a national STEM envi-
ronment for tomorrow's skills" has started in Bul-
garia. All 2243 schools will be able to apply for
several major types of STEM projects.

Types of school STEM centers:

— Workshop / Makerspace corners — cre-
ating separate spaces in rooms or offices (cor-
ners) for creativity and digital technologies or
transforming one or two classrooms in a similar
place. Activities in this school space should be
aimed at (but not limited to) solving problems
of real life and the world of business, economics
and modern global challenges, such as creating
effective engineering solutions to environmental
problems, creating industrial prototypes with 3D
printers, decisions for social causes, etc.;

— Research laboratories — small or comple-
mentary projects for practical equipment and sta-
tions in natural sciences, provision of research
needs, applied research and laboratory work.
Equipping one or two office spaces, storage
rooms or classrooms for a laboratory, or install-
ing laboratory stations in several offices. The
project may also include mobile / portable digi-
tal laboratory kits, technical equipment, licenses
for access to platforms with electronic content in
science, etc., necessary for the applied work of
students;

— Classroom for creative digital creators —
encouraging students' interest in digital science
and the creation of digital content, but on a
smaller scale — for example, one or two class-
rooms with adjoining common spaces. Building
an innovative learning space and learning con-
tent and can include various hardware and soft-
ware technologies — according to the needs of
students, kits for robotics and engineering, 3D
printer, electronic boards and microcomputers,
creative corners, Zoos, etc.;

— Center for young researchers study spaces
should be organized in corners and areas, allow-
ing a different, flexible curriculum and organi-
zation of the day. The environment may include
areas for indoor and outdoor applications (bio-
logical and physical sciences), zoos, stations
for applied programming projects (application
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development, visual products), robotics with
age-appropriate tools, etc.;

— Center for Technologies in Creative Indus-
tries — will provide a technological learning
environment and innovative learning content for
students interested in developing training com-
panies for digital / video games, mobile appli-
cations, media products, product development,
digital marketing, graphics and design, etc.. The
center may include equipping classrooms with
computers and other technological solutions,
specific software in accordance with the needs of
the creative industries (for drawing, animation,
modeling, editing, editing, 3D design, remote
control, etc.); creative corners and spaces; video
studio and filming equipment; recording studio;
simulation equipment, virtual and augmented
reality, video and audio equipment for linguistic
activities;

— Center for Digital Creators —provides gen-
eral education activities, including digital tech-
nologies, as well as creates motivation for career
development in the following areas: application
programmer, system programmer, profile "Hard-
ware and Software Technologies", profile "Entre-
preneur" and others. According to the vision and
needs of the particular school, this type of center
can offer 3D equipment, electronic boards and
microcomputers, a set of programming tools and
robotics. The center may also include the crea-
tion of makerspace workshops;

— Center for Natural Sciences, Research
and Innovation — the center could provide work
to students on applied projects that solve real
cases and problems of business, research, experi-
ments and analysis. The center may contain prac-
tical laboratories in traditional natural sciences,
as well as more specific environments such as
laboratories in biotechnology, genetic analysis,
pharmaceuticals, elements of food production,
agricultural technology, soil analysis, etc. —
according to the needs of the specific school;

— High-tech equipped and connected class-
rooms (VOSKS): Each school will be able to
apply for VOSKS. Equipping classrooms to
ensure efficient, unrestricted and equal access to
modern and digital educational content available
to all participants in the learning process through
educational cloud platforms built by the Ministry.
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CTEM OCBITA — ®OPMVJIA YCHIXY

CIIIPOB KP. M.
n.T.H. (TY-Codis)
JOBPEBA 1. K.
Mar. puntens (3 CY- CriBeH)
INIBEBA M. K.

Mar. imk. (JIOHIOHCBEKHI yHIBEPCUTET)

Ilpoonema. Ingopmayiiina pesonoyis, cmeoperHs Komn'tomepis, [nmeprenty i 0coonuB0 HGOPMAYIIHO-KOMYHIKAYTN-
HUX MEXHONO2I OOKOPIHHO 3MIHWIU MOXCIUBOCE Ma cepedosuuje naguants. Ha vaci nosa oceimms napaduema ma noutyx
THCIPYMEHMAPTIO, 1000360UMb YUHAM GIOKPUBAMU 3HAHHS 075 8upiuieHHs npoonem. [Ipobnemu 6 Hayyi ma scummi Hai-
yacmiuie Marons MIXCOUCYUNTIHAPHULL XAPAKMED, A HAGUAHHS Y WKOT 8I00YBAEMbCSL 8 MENCAX KOHKPENHOL OUCYUNTIIHUL.

Y ecmammi npononyemuvca nepexio 6i0 npedmemuo-yenmpuunoi opeanizayii npoyecy HaguaHus (8epmuKaibHd
opeanizayis: npeomem nicjisi npeomema) 00 MidCOUCYUNIIHAPHOL opeanizayii (copu3oHmanibha opeanizayis: npo-
OeMHOOPIEHMOBAHA).

Ocnoeoro 0ns yiel 3minu npononyemuvcs nasuanns STEM. Poszensioacmvcs noxooxicenHs yb02o HAGUAHH Md
emanu, sIKi 60HO npoxodums. IIposedeno ananiz iio2o yinei ma nepesae. Taxodic 8xkazano Ha mpyoHoOWi 1io2o peaJi-
sayii. M’axi nasuuxu, ompumani nio uac nasuanns STEM, sxmouaroms supiuienns npobiem, KpumuyHe MucieHus,
KpeamueHicmy, Yikagicmos, NPUtHAmMms pilueHs, 1i0epcmeo, niOnpueMiusicms, nputinamms Hegoay mowo. Heza-
JIEJCHO 610 MAUOYMHb020 KAp €PHOCO WIIAXY, 00pAH020 OimbMu, Yell HAOIP HABUYOK OONOMOJCe Npoumu 008Ul
waax, wood niocomysamu ix 0o innosayit. Kpim moeo, 3a npasunvuoi nHaguanvnoi npoepamu npeomemu STEM
Maxodic 0aroms MOIOOUM HOOSIM MOACIUGICINb PO3GUHYIU OCHOBHI PUCU, 30KpEMd eMRAmiio, HANoLe2Iugicms ma
cnignpayro. STEM dodae skocmi oceimmitl npozpami.

3oiticneno oanso nasuannsa STEM y Hositl 3enandii, Ascmpanii, Anenii, CLLA, Inoii, @innandii, [Tisoennii Kopei ma
@panyii. Taxoor posenamymo munu nabopamopiii 0na nodyoosu STEM- cepedosuwya 6 Haguanvrux 3axnadax boneapii.

Mema — poskpumu mixcHapoonuti 0oceio Hasuanna STEM, npedcmasumu migcoucyuniinaprui nioxio nio
nazeoro STEM (Science, Technology, Engineering, Math), y sikomy 3uanus gopmyiomoscs 6 npoyeci supiuieHms
npobnem, 8 ocgimuvomy cepedosuuyi boneapii.

Memoou docnidxcennsa. /[ns 0ocsieHents nOCmasienoi Mmemu 3acmoco8ano auaiimuKo-npoOcHOCMUYHUL ma i1o-
2IKO-cuCmeMHUll Memoou, Ki Q0NOMO2IU Y3d2aNbHUmMU ma cucmemamusyeamu 3apyoixcnuii 0oceio STEM-oceimu
ma eusHayumu npiopumemu no6yoosu STEM cepedosuwya 6 naguanvrux 3axiaoax boneapii.

OcHnoeni pezynomamu oocnioxncenusn. Y boneapii cmapmysas npoexm « CmeopenHs HAYiOHATbHO20 cepedosi-
wa STEM onst nasuuok 3a6mpauinboeo Ousiy. Yci 2243 wxonu 3moxcyms no0amu 3as6Ky Ha KilbKa OCHOGHUX MUNI8
STEM-npoexmis. Ilpeocmasneno munu wxinonux STEM- yenmpis: xymouxu Workshop / Makerspace, nayxogo-
00CaiOHI abopamopii, Kiac 01 KpeamusHux yu@dposux meopyie, HAGHUAIbHI NPUMIWEHHS, YEHMP MeXHON02Il Y
KpeamueHux iHOyCmpisax, YeHmp yugposux meopyis, yeHmp npupoOHUdUX HAyK, OOCTIONCeHb Ma IHHOBAYIH, 8UCO-
KomexHono2iuno obnaonani ma niokaoueni kiacu (VOSKS).

Hayxkoea nosusna pesyniomamie 00cnioxncenusa. Bionogiono 0o mpaouyitinoi oceimuboi napaouemu, memoi
oceimu € popmy8aHHs «3HAHb-HABUYOK-36UYOK». Bona 6asyemovcs na snannax, saki cmaioms HABUYKAMU, d HABUYKU
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cmatomo 36uuxamu. Llsa napaduema oyna neaminna 0o noseu Komn iomepis, iHmepHemy ma iHgopmayiiiHo-Komy-
HIKAYIUHUX MexHonoz2il, adxce 00 iX noasu euumeini  HABYANLHUX 3AKIA0AX | UKIAOAYl 6 YHisepcumemax 0yiu
HOCIAMU 3HAHb § MITbKY 6 WKOLL ma Oibniomexax Oimu Moaiu 3000Y8amu 3HAHHA.

3 kinysa mumynoco cmonimms, 8 pezyavmami iHhopmayitinoi pesonioyii, 3HaHHA cmanu Habazamo Ointbi 00-
cmynni. Lle npuszgeno 0o sminu oceimmvoi napaduemu. Tenep mema nasuanonozo npoyecy. «Hasuumu yunis iokpu-
eamu 3HaHHs OISl PO36 A3Y8aHHs 3a0ayy. Bona bazyemvcsi na npobremax, sKi HeoOXiono supiwumu (OisibHiCmb),
a 3HaHHA € 3aC000M OISl YbO2O.

Bucnosexku ma konkpemni nponozuyii agmopie. Cnpasoicusi STEM-oceima mae noxpawumu po3ymiHHsa cmy-
denmamu moeo, sIK yce npayioe, ma nokpawumu gukopucmanisi mexwonoeiu. STEM-oceima makooic mae énpoea-
Oocysamu Oinvue iHxceHepii nid yac 0owKibHOI oceimu. IHdcenepis 6esnocepedHbo bepe yuacmov y eupiulenti
npobiem ma iHHOBAYIAX, 080X BUCOKONPIOPUMEMHUX TheM HA NOPAOKY OeHHOMY KOJCHOI Kpainu. 3aznavenomy cnpu-
saiomov munu wikintonux STEM yenmpis:

Kymouxu Workshop / Makerspace cmsoperns okpemux npocmopig y KivHamax 4u oghicax (Kymkax) 07 meop-
yocmi ma yugpposux mexHonoz2iti abo nepemeopents 0OHIET Ui 080X KIACHUX KIMHAM HA nodibHe micye. [lianbHicmb
VY YbOMY WKITbHOMY NPOCMOPI MA€E OYMU CNPAMOBAHA (ane He 0OMedNCYIOUUCh) Ha BUPIEeHHs NpobieM peanlbHO20
Jrcummsl ma cgimy Oi3Hecy, eKOHOMIKU Mda CYYACHUX 2N0OANbHUX SUKIUKIG, MAKUX SIK CMEOPEHHS eheKmUusHUX iH-
JiCeHepHUX pilleHb eKON02IUHUX NpobIeM, CIMBOPEHHs NPOMUCIOBUX NPOMOMUNie 3a donomozoio 3D-npunmepis,
piuenns coyianoHux yineu mowo,

Haykoe0-00cnioni nabopamopii Hegenuxi abo 000amKkosi npoeKmu 01 NPAKMUIHO20 0OTAOHAHHA Ma CIMAHYT
V IPUPOOHUUUX HAYKAX, 3a0e3neyueHHss nomped y 00CAIONCEHHIAX, NPUKIAOHUX OOCTIONCEHb Ma 1aOOPAMOPHUX PO-
Oim. 0bradHanHs 00HO20-080X OQPICHUX NPUMIUEHDb, CKIAOCLKUX NPUMILeHb aO0 KIACHUX KIMHAM nid 1abopamo-
pito, abo ecmanognents 1a60pamopHux cmanyiti y Kinvkox ogicax. Ilpoekm maxooic modice sxuouamu MooinbHi/
nopmamueHi yughposi 1a6opamopri Habopu, mexHiune 0ONIAOHAHH, TiYeH3ii Ha OOCmYNn 00 NIAM@OPM 3 eleKmpo-
HHUM KOHMEHMOM 3 HAYKU MOu0, HeoOXioHi OJist NPUKIAOHOL pobomu cmyoenmia,

Knac ona kpeamusnux yugposux meopuyie — 3a40X0ueHHs inHmepecy yuHie 00 yugposoi Hayku ma cmeopeHHs
YUPPOB8020 KOHMEHMY, ANl 8 MEHULOMY MACWUMADT — HANPUKAAO, 00HA A60 08I AYOUMOPIi 3 CYMINCHUMU 3A2aTbHUMU
npocmopamu. Innosayitinutl HaguaibHULL NPOCMIP MOdiCe 8KI0YAMU PI3HI anapamui ma npocpamHi mexHono2ii —
8ION0GIOHO 00 nompebh cmyodenmie, Habopu 01 pobomomexuiku ma indxicenepii, 3D-npunmep, enekmponni 0owKu
ma MiKpOKOMR tomepu, meopui Kymouxi, 300napKu mowo;

Haguanvni npumingenns yenmpy mMonooux 00CTOHUKIE MAIOmMsb OYmu 0peani3o8ani @ KymKax i 30Hax, ujo 003601ums
3pobumu 2HyYKull HA8UAILHULL NIaH ma opeanizayito ons. Cepedosuiye Modice 6KIIOUAMU 30HU OISl GHYMPIUHBO2O Md
B06HIUIHBLO20 30cmOcy8antsl (bionociuni ma GizuuHi HayKu), 300NapKu, CMAanyii 05t NPOEKMIE NPUKIAOHO20 NPOSPAM)-
8aHHs (PO3POOKA 000AMKIB, 8I3YATbHI NPOOYKML), POOOMOMEXHIKU 3 ITHCTNPYMEHMAaMU, Wo 8i0N08I0army 6iKy Mouo;

Llenmp mexnonociii y Kpeamugnux indycmpiax 3abesneuums mexHonio2iuHe cepedosunje Haguanus ma iHHo-
BAYIUHUL HABYATLHUL KOHMEHM 051 CNYOeHMI8, 3AYIKAGIEHUX Y PO3GUMKY HAGUAILHUX KOMNAHIU 015 Yyupposux/
8i0eoicop, MOOILHUX 000AMKi8, Media-npodyKmis, po3pooKU NPOOYKMIe, Yuhposo2o Mapremunezy, epa@ixu ma ou-
3auiny mowo. Llenmp mooice exarouamu OCHaWeH s HABUATbHUX KAOIHemie KoMn tomepamu ma iHWumMu mexHoo-
SIUHUMU PIUEeHHAMU, CNeYUDTUHUM NPOSPAMHUM 3a0e3neueHHAM 8ION0GIOHO 00 nomped meopuux iHOycmpiil (01
MAn0BANH S, AHIMAYil, MOOENOBAHHS, MOHmMadicy,, 3D-npoexmyeanns, OUCMAHYIUHO20 KepYBaHHs MOW0); Meopyi
KYMOUKU Ma NpOCmopu,; 8i0eocmyois ma 3HIMAIbHe 001A0HAHHS, cmyOisi 3anucy, iMimayitine 001a0HAHHS, 8ipny-
anvHa ma 0ONOBHEHA PeanbHiCmb, 8i0e0- Ma ayOiomexHIiKa 01 MIHe8ICMUYHOT OISAIbHOCTI,

Llenmp yughposux meopuyie 3abesneuye 3a2aibHOOCEIMHIO OISIbHICIb, V MOMY YUCTE YUpposi mexHonozii, a
MAKoAC CMBOPIOE MOMUBAYIIO 00 KAP 'EPHO20 PO3GUMKY 3 HANPAMKAMU: NPOSPAMICI NPUKIAOHUX NPOSPAM, CUC-
memHuil npoepamicm, npoine « Anapamui ma npoepamui mexHonoeiiy, npoghine «Ilionpuemeysv» ma inwi. Biono-
BIOHO 00 OaueHHss ma nomped KOHKPEemHOi WKOIU, yel mun yewmpy modice 3anpononyeamu 3D obnaouanns, enex-
MPOHHI QOWKU MA MIKDOKOMR Tomepu, HaOIp THCmMpYyMenmie npocpamyeants. ma pobomomexHixy. Llenmp mooice
MAaKodIc KNI0YAMU CMEOPEHHS MAUCMeEpPeHb UPOOHUKIB,

Llenmp npupoonuuux HayK, 00c1i0HceHb ma IHHOBAUTI MOJICe HA0ABAMU CHIYOEHMAM MONCIUBICIb NPayo8amu
HAO NPUKIAOHUMU NPOEKMAMU, WO BUPIULYIONMb Peaibii Cnpasu ma npobremu 0iznecy, 00CHIONHCeHH s, eKCnepUMeHmu
ma ananiz. Llenmp moonce micmumu npakmuymi 1ab6opamopii 3 mpaouyitinux npupOOHUYUX HAYK, d MAKONC Oilbll
cneyuiuni cepedosuiya, maxi AK 1a00pamopii’ 3 GiOMexHON02il, 2eHeMUUHO20 AHANI3Y, apMayesmuKy, enemeHmia
Xapyo8020 8UPOOHUYMBA, ACPOMEXHIKU, AHANIZY TPYHIY MOWO0 — GIONOGIOHO 00 NOMPEd KOHKPEMHOT WKOAU,

Bucoxomexnonoziuno oonaonani ma niokaroueni knacu (VOSKS): xosicna wikona 3moosice nooamu 3as6Ky Ha
VOSKS. Obnaonanus ayoumopiii 014 3a6e3nedenns eqpeKkmusHo20, He0OMeICeH020 ma pieHo20 00CMYNy 00 Cy4ac-
HO20 Ma Yupposo2o oceimubO20 KOHMeEHNY, 00CMYNHO20 8CIM YUACHUKAM HAGUAILHO20 NPOYeECy Yepe3 CMEopeHti
Minicmepcmeom ocgimui Xxmapui naamegpopmu.

Knruoei cnosa: STEM, STEAM, STREAM, nasuanus, soft skills, emanu STEM, STEM y écvomy ceimi.
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