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A HYBRID APPROACH TO LEARNING BASED ON EMOTIONAL
EXPERIENCE AND THE DEVELOPMENT OF INNOVATIVE
METATHINKING IN POST-WAR UKRAINE

Purpose of the study is to synthesize generalized metaheuristic and metacognitive models, the use of
which in project culture contributes to the formation of innovative creative-critical metathinking of an
individual.

Methodology. The methodology for studying creative activity and training of a designer is based on
the post-neoclassical paradigm of scientific knowledge, subject-object integrity of the system of relations
and dialectically developing relationships in a hybrid innovative learning environment. The methodology
also includes new methods of interdisciplinary research and modeling of reality, integrating physical and
social ontology. It is shown that the development of a structural-functional approach to the perception of
physical and digital reality takes into account the peculiarities of an individual's brain activity.

Results. The main results obtained are a triad of generalized author's metamodels, namely:

1. A heuristic metamodel of post-neoclassical perception of physical reality by a designer, in which
the independence of cognition cycles, as well as the complementarity of paradigms (synergetic, triadic and
semiotic) combines physical and social ontology, which creates new opportunities for the formation of a
designer's creative metathinking in the process of experience. activity.

2. A heuristic metamodel of post-neoclassical perception and reflection of physical and virtual reality
by a conceptual designer, in which the dependence of cycles of cognition, as well as the complementarity of
heuristic metamodels, is achieved through universal triangles (fractal, Pascal, Sierpinski), the structures of
which contribute to innovative activity of the conceptual designer.

3. Cognitive meta-model for the formation of meta-thinking of a designer-conceptualist, which is
based on the spatio-temporal balance of explicit and hidden relationships, the cognitive visualization of
which contributes to the search for harmony in the process of experience-oriented learning and creative
activity through semiotic tools.

Scientific novelty is determined by the complementarity of the structures of the author's metamodels
of physical and digital reality, the synergy of which contributes to the optimization of experience -oriented
models of teaching and self-learning.

The interrelation of the structures of metamodels and their complementarity is the basis of successful
activities in a hybrid learning environment (real physical and virtual mathematical), which facilitates the
transfer of emotional and intellectual content between objects and subjects of the digital world.

Practical significance of complementarity and interconnection of new metamodels of metathinking
allows us to develop: universal criteria for determining the quality of design objects using GenAl; a method
for identifying triads of interconnected opposites in information sources of various natures, the visualization
of which simplifies interdisciplinary interaction between designers, create a personal e-assistant, e-
consultant, e-expert using GenAl.

In post-war Ukraine, interdisciplinary exchange of ideas, methods and successful experiences is
extremely relevant within the framework of a hybrid approach to understanding the harmony of physical
and digital reality, which promotes successful creative activity based on the perception of the harmony of
nature to achieve the unattainable. Further development of experiential learning through the formation of
metathinking is necessary to improve mental health and adapt to inevitable social transformations.

Keywords: metascience, metadesign, consciousness, subconsciousness, signs, symbols, creative
thinking, critical thinking.
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Introduction. Analysis of previous
researches. The digitalization of education has
formed complex systems thinking, which, on
the one hand, protects the student from
information overload, and on the other,
worsens his mental health. This limits the
unique capabilities of online learning and also
increases the complexity and virtuality of offline
learning [14]. Therefore, creative scientific and
pedagogical activity in post-war conditions
requires the formation of a qualitatively new
meta-thinking, which takes into account
physical reality and has an innovative
orientation. It is relevant to take into account
the cognitive aspects and limitations generated
by digitalization and artificial intelligence [11].

The aim of the work is to synthesize
generalized metaheuristic and metacognitive
models, the use of which in project culture
contributes to the formation of innovative
creative-critical metathinking of an individual.

The work [13] shows that the
consequence of perceiving the world around us
through a “digital prism” is the fragmentation
of knowledge, clip thinking and hidden
cognitive distortions that create the illusion of
knowledge. Therefore, in [12] attention was
drawn to the elements of geometric similarity in
the structure of natural fractals and the spatio-
temporal ordering of information flows of
different nature in the space of dynamic events.
It has been shown that for the study of
nonlinear systems, the connection between
fractal thinking and the holographic nature of
memory is important [1; 10; 16], the key role of
emotional intelligence in the cognitive
perception of the harmony of the fractal nature,
which contributes to the creative activity of the
individual. Therefore, the recommendations of
UNESCO and the UN on the transdisciplinarity
of education in the 21st century need a more
generalized understanding [12]. The article
actualizes new problems and risks generated by
the digitalization of education and Al, the
complexity and multidimensionality of which
follows from the UNESCO document “Artificial
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Intelligence  Technologies in  Education:
Prospects and Consequences”.

Statement of the problem. As shown
in [10], the peculiarities of thinking in science,
art and design, as well as the connection of an
individual's worldview with the perception of
the harmony of nature form heuristic thinking
and cognitive flexibility. With the help of
neuroscience (neuroergonomics,
neuropsychology, etc.), it has been established
that the manifestation of cognitive problems
depends on the psychophysiological state of a
person [19]. The problems are a
consequence of:

« accelerated digitalization of science,
education and technology;
difficulties in modeling
physical reality;

« hyperspecialization which led to side
effects (fragmentation of knowledge, clip
thinking and illusion of knowledge).

The formation of innovative creative-
critical metathinking is facilitated by the
unification of physical and social ontology,
which makes it possible to take into account the
characteristics of an individual’s brain activity
through the further development of a
structural-functional  approach  to  the
perception of physical and digital reality [18].
The methodology also includes new methods
of interdisciplinary research and meta-
modeling of reality that integrate physical and
social ontology.

The results of the research and their
discussion. The research methodology
includes new methods of interdisciplinary
research and heuristic modeling (triadic
methods of modeling physical and digital
reality).

The benefits of a hybrid learning
approach. The neocortex (new brain) is
responsible for higher order cognitive functions
such as sensory perception, language, abstract
thinking, imagination and consciousness, and
also controls analytical and mathematical
thinking. Therefore, we also include an artificial
neural network, which includes communication

nonlinear
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channels, the human brain, and information
sources of various natures (detectors, sensors,
etc.) as universal hybrid environments. Their
dynamics are subject to general principles,
criteria and are described by the same
equations, parameters and criteria. Obviously,
therefore, the increasing complexity of
cognitive computing has increased interest in
neural networks, which are:

« one of the ways to implement artificial
intelligence;

« a computer model that simulates the
functioning of the human nervous system;

« a type of Al that is used to process
complex data sets.

Artificial intelligence systems use various
approaches (logical, structural, evolutionary
and simulation), the boundaries between which
are blurred. At the same time, the designer’s
brain is able to create new intrahemispheric and
interhemispheric connections, activate new
pathways, i.e. exhibit neuroplasticity [3; 19; 20].
Therefore, individualization of training based
on the development of emotional intelligence
and successful experience is relevant [16].

Emotional experience. A developmental
model was proposed in [8; 9], which suggests
that human emotions can be based on three
functional levels: sensorimotor, schematic and
conceptual. At the same time, the sensorimotor
level consists of a set of universal expressive-
motor programs that automatically trigger a
certain number of stimuli as well as
corresponding subjective emotional feelings. In
the process of development and learning,
individual experience and the construction of
an emotional information processing scheme
are formed. Such emotional circuits are
automatically activated, corresponding to
spontaneous emotions that form the emotional
experience that is relevant to the designer's
brain. As shown in [16], thinking from simplicity
to complexity (clockwise traversal) is structure-
forming, and in the opposite direction -
structure-destructive. Therefore, in the heuristic
metamodel of perception (Fig. 1), the left
hemisphere of the designer’s brain analyzes the
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topology physical reality, and the right
hemisphere of the brain reflects the perception
of the static complexity of the distribution of
multiple sources of information (defects,
inhomogeneities). Moreover, the perception of
the transition from order to disorder does not
depend on the sequence of consideration of
the cycle — clockwise or counterclockwise. Such
a heuristic meta-model made it possible to
study the complementarity of dynamic and
static descriptions of the distribution of
information sources of various natures, the
nature of the interaction of which is most
manifested in the perception of dynamic and
static complexity [4; 14].

The figure shows the independence of the
direction of consideration of the cycle of
perception of dynamic and static complexity in
two models: 1) a model of an information
transmission line, which contains
heterogeneities; 2) a model of the designer’s
brain, whose hybrid environment displays many
sources of information.

Formation of creative metathinking.
The heuristic metamodel is based on the
complementarity of paradigms (synergetic,
triadic and semiotic), which combine physical
and social ontology. Therefore, the structural
and functional asymmetry of the designer’s
brain and his emotional experience contribute
to the formation of creative thinking in the
learning process [21]. Creative thinking is based
on intuition, knowledge and successful
experience. Really:

« intuition forms the composition (image,
work);

« knowledge promotes reflection;

« successful practice develops emotional
intelligence.

Thus, in the generalized heuristic
metamodel of the functioning of the designer’s
brain, the functional asymmetry of the brain
reflects independent cycles of perception of
physical reality. At the same time, effective
hybrid online and offline learning can be
implemented by:
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« problem-oriented teaching and
research methods;

« hybrid methods of information
processing;

« a hybrid approach to cognitive

visualization of information flows of different
nature and their system analysis [17].

In real time, hidden connections arise
between the dynamic and static complexity of
models, the systematic search for which
contributes to the development of creative
metathinking.

Metamodel of thinking of a designer-
conceptualist. In work [12] it is shown that for
the synthesis of metamodels it is important: 1)
to use inversion, the widespread use of which in
physics, biology, computer science, psychology
and other sciences contributes to the search for
new universals and patterns; 2) to identify triads
of conjugate opposites that reflect hidden
connections consciousness with the
subconscious; 3) systematically analyze the
harmony of triads of conjugate opposites by
coloring them with natural colors (Fig. 2).

Heterogeneities

information transmission lines

Order/disorder
of source

distribution
information

Perception
of static
complexity

Order/disorder
of source

Hybrid subject environment -

distribution
information

transmission lines and the brain

Simplicity

«Defects» are

3D models

distributed

Perception

of statie
complexity

"Defects" are
distributed
non-

[Ncw knowledge - transitional states of]

information sources

uniformly

Fig. 2. A heuristic meta-model of perception of physical and virtual reality by a designer-conceptualist in
which dependent cycles of cognition are associated with the inversion of the structure and its balance
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Individuality of emotional experience.
The relationship between the consciousness
and subconscious of an individual is formed by
the subject learning environment [16]. In
conceptual design, any idea or solution cannot
arise  without many explicit and hidden
relationships between the conscious and
subconscious. Therefore, the individuality of
emotional  experience  determines  the
emergence and development of an idea based
on the emotions of previous decisions,
observation results, known patterns and
concepts. At the same time, the balance of
statics and dynamics is relevant, which is
achieved through the inversion of structure and
harmony of perception of opposites. The
induced complementarity of space-time
relations manifests itself in intuition, which is
based on the activity of the unconscious carried
out here and now. It is associated with
consciousness, the activity of which determines
emotional intelligence and perception of
physical reality. Therefore, intuition and
intelligence are the process of becoming aware
of the unconscious.

It should be noted that the basis for the
ideas of the research object is the worldview of
both the subject-designer and the consumer
(the dominant worldview in society). Therefore,
the concepts of global evolutionism and the
theory of self-organization in both living and
inanimate nature acquire worldview
methodological status.

Relationship between dynamic and
static complexity. Conceptual design
combines creative idea and pre-design
research, viewing them as:

« a unified process of shaping an integral
subject-design environment;

« practice of processes of transversion of
things into signs and signs into things;

« the opportunity to study the objectivity
of subjectivity and vice versa the subjectivity of

objectivity.
The meta-model of the connection
between cycles of dynamic and static

complexity takes into account the individuality
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of the holistic perception of the topology of
physical reality, which designers model through
a variety of triangular elements.

It is obvious that external and internal
stress factors induce complementarity in the
perception of the dynamic complexity of the
CDS, as well as the static complexity of many of
its elements. This allows, through inversion, to
identify new universals in which the structures
of explicit and hidden relationships appear.

Emotional inheritance. Today, cognitive
distortions influence, and sometimes even
determine, the cognitive essence of a person —
a schoolchild, a student, an employee, an
operator, a designer, a risk manager. Therefore,
the search for new ideas to solve the problems
of cognitive distortions acquired in the process
of activity and inherent in each individual, as
well as hidden genetically inherited ones, has
become very relevant [8; 9]. In the works [15; 16]
a new idea is considered about the
complementarity of hidden relationships in
metamodels of natural computer science, which
is based on balance of triads of conjugate
opposites; harmony in the perception of hidden
relationships; transitions from triad to duality
and vice versa from duality to triad.

3M-metamodel of the concept of
cognitive mind. The era of digital technologies
determines the characteristics of metathinking,
metacognition and metamemory, which are
formed not only by family, school, but also by
university. Today, the new generation is
dominated by three factors: 1) the exciting
quality of instant contact; 2) unlimited flow of
information; 3) virtual games and virtualization
of personal life. The diversity of information
interaction is most fully reflected by the
generalized metamodel of the concept of
cognitive mind, which includes mind, reason,
opinion, attention and thought (Fig. 3).

Therefore, the structure of the
relationships of the dynamic balance of
opposites is so important, which in the
synthesis of the metamodel was achieved
through: inversion of triads of opposites, the
use of Goethe’s natural circle of colors when
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Fig. 3. A generalized cognitive metamodel for the formation of metathinking of a designer-conceptualist,
which is based on the spatio-temporal balance of explicit and hidden relationships, the cognitive
visualization of which contributes to the search for harmony in the process of experience-oriented learning
and creative activity through semiotic tools

coloring, and the perception of spatio-temporal
disharmony of the hybrid environment.

As can be seen from Fig. 3 the structure
of information exchange is represented by a set
of triads, the structure of the relationship of
which reflects three metamodels. In the center
of Fig. 3 the first M-metamodel is shown in the
form of two contrastingly colored circles,
identical triads (B,1,1), which display the
external physical world of space-time (red), as
well as the internal world, which is colored in
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contrasting green. The second metamodel is
displayed by two conjugate Stars of David, the
stability of which is due to the inversion and
conjugate pentagons built into the hexagons,
as well as the opposite orientation of the two
hexagons.

As we can see, the self-organization of
metamodels ensures the stability of the hybrid
cognitive environment and is its 3S metamodel,
the structure of which promotes self-learning,
self-regulation and self-reflection of the
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individual [2]. In this model, the level of
phenomenal consciousness links together the
phenomenal (subjective) and
neurophysiological (physical) levels. They
underlie the integrative methodology of
computer modeling of interaction in a hybrid
subject environment and in a social
environment, as well as in furniture design [11]
and clothing design [7].

Synergy of 3S and 3M metamodels and
optimization of learning style. Based on the
fact that an individual is a unique person with
his own life experience, principles, mental and
physiological  characteristics, David Kolb
identifies nine learning styles [5; 6]. Having
found his individual style, a person will be able
to optimally move through the learning cycle,
going through all four stages. Your learning
style is not an innate characteristic; rather, it is
a state of being at every stage of life.

As we can see, the self-organization of
metamodels ensures the stability of the hybrid
cognitive environment and is its 3S metamodel,
the structure of which promotes self-learning,
self-regulation and self-reflection of the
individual. In this model, the level of
phenomenal consciousness links together the
phenomenal (subjective) and
neurophysiological (physical) levels. They form
the basis of the integrative methodology of
computer modeling of interaction in a hybrid

subject environment and in a social
environment [12].
Experience-based learning styles

according to David Kolb. The number of
connections between conjugate triads of the
generalized metamodel is nine, which coincides
with the number of experience-oriented
learning styles according to David Kolb.

According to Kolb's theory, the
acquisition of knowledge and skills occurs
during a cycle that consists of four stages
(phases):

» Concrete experience — acquiring new
experience or rethinking and transforming old
experience;
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« Reflection and observation — observing
new experiences. It is important to understand
that experience itself and awareness of
experience are not always identical to each
other;

« Abstract reflections — creating new ideas
and transforming existing abstract ideas and
conclusions;

« Active experiments — testing knowledge,
applying new experience gained in practice.

Synergy of 3S and 3M metamodels and
learning style optimization. Based on the fact
that an individual is a unique personality with
his own life experience, principles, mental and
physiological  characteristics, David Kolb
identifies nine learning styles. The learning cycle
includes transformation and awareness of
experience, during which 9 thinking styles are
formed. For each of them, the balance of
opposites is important, which in the synthesized
heuristic models looks like the Star of David.
This allows to overcome interdisciplinary
barriers through new universals; to objectify
subjective emotional experience; to generate
new ideas.

Their complementarity contributes to the
optimization of the learning style of a designer
and an architect.

A comparison of the structures of the
Colby cycles and the 3M metamodel and 3S
metamodel showed that their relationship
allows us to develop an universal criteria for
determining the quality of design objects using
GenAl; a method for identifying triads of
interconnected opposites in information
sources of various natures, the visualization of
which simplifies interdisciplinary interaction
between designers; a generalized meta-model
of explicit and hidden spatio-temporal
relationships, the cognitive visualization of
which contributes to the innovative activity of
the individual.

The innovative potential of
complementarity and emergence of the 3S
and 3M metamodels. The development of
training according to D. Kolba and the synergy
of metamodels contribute to the optimization
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of creative activity and has a high innovative
potential. In particular, the use of the
metamodel of the cognitive mind (3M-
metamodel) in the form of a double Star of
David in the process of creative activity
demonstrates the optimization of balance
when:

« The transition from one Star of David to
another through inversion, which reflects the
harmony of physical reality and the fractality of
nature.

« The transition from one pentagon to
another through inversion reflects the stability
of the relationship between consciousness and
subconscious.

« Superpositions of oppositely oriented
hexagons and pentagons, which indicates the
stable influence of asymmetry of the brain
hemispheres on the formation of metathinking.

Apparently, the 3S meta-model maps the
dual cycle of a pentagon into a hexagon,
making their superposition an effective means
of cognition, control and evaluation by GenAl.

Thus, the emergence of the 3S and 3M
metamodels reflects the inversion of structure
and the balance of conjugate triads of
opposites, as well as the harmony and contrast
of dualities. This allows for the formation of
creative-critical metathinking through
emotional experience and self-learning.

Emotional experience and hybrid
learning environment in post-war Ukraine. A
person learns about his environment and
survives in it through mutual adaptation and
transformation of metathinking skills and the
development of new tools. Therefore, the
problems of creative activity that are induced
by digitalization have led to development of
predominantly abstract thinking; formation of
fragmented knowledge; the impact of digital
interaction on learning effectiveness.

Harmonization of interaction in the digital
world  through  the development of
interconnected natural sciences and humanities
allows to reduce the risks associated with the
human factor; to increase the innovative value
of complementary interpretations of the Star of
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David; to increase security — physical, functional
and informational.

New universals are presented that open
up new opportunities for the formation of
balanced creative and critical thinking in the
learning process. A new approach to assessing
creative activity in science and objective criteria
for its assessment are proposed.

To develop balanced creative-critical
thinking of an individual, complementary
means are offered based on identifying the
characteristics of an individual’s thinking using
human-oriented Al; hybrid online and offline
learning and intelligent dialogue with artificial
intelligence; implementation of UNESCO
recommendations on transdisciplinarity of
education in the 21st century.

Conclusion.

Key findings:

* The structural complementarity of the
author's meta-models of physical and digital
reality contributes to their synergy and
optimization of experience-oriented models of
learning and self-learning of the individual.

« The interrelation of metamodel
structures and their complementarity are the
basis of successful activities in a hybrid learning
environment, which facilitates the transfer of
emotional and intellectual content between
objects and subjects of the digital world.

« The development of experience-
oriented learning according to D. Kolb
contributes to the optimization of creative
activity within the framework of the 3M-3S
metamodel, the use of which contributes to the
development of creative-critical thinking.

Self-learning in the process of creative
activity with GenAl. The problems of GenAl
and new opportunities for individual creative
activity are discussed in our articles, which
draws attention to the possibility of creating a
personal e-assistant, e-consultant, and e-
opponent. The increasing complexity of
information processing has led to the fact that
the quantitative approach to information is
exhausting itself, but the qualitative one is not.
Indeed, an individual's worldview and
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worldview is determined by the quality of
information interaction, which depends on the
characteristics of the functional asymmetry of
the brain. Therefore, structural and functional
asymmetry in the process of experience-
oriented training of a designer contributes to
the formation of not only creative thinking, but
also balanced creative-critical thinking.

At the same time, there is no sharp
dividing line between the spheres of science, art
and design, and the uncertainties that arise
make the assessment of creative works
subjective. At the same time, the main attribute
of creativity is the triad
(beauty/harmony/balance), the criteria for
objective assessment of which are crucial for
self-motivation. After all, the ratio of
beauty/harmony/balance, as a rule, becomes
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"HayioHaneHul nicomexHidHul yHigepcumem Ykpairu, /legie, YkpaiHa
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rNePUAHUIA NIAXIA 4O HABYAHHA HA OCHOBI EMOLLIOHA/IBHOTO AOCBIAY
| PO3BUTOK IHHOBALLINHOTO METAMUC/IEHHSA B MOBOEHHIN YKPAIHI

Mema. Memoro OocniOxeHHA € CUHME3 y3a2a/lbHeHUX MemaespucmuyHUX ma MemakozsHIMmuUeHUX
Modesiell, BUKOPUCMAHHSA AKUX Y NPOEKMHIU Ky/nbmypli cnpusie (hopMy8aHHIo (HHOBAYIlIHO20 KpeamueHo-
KpUmMu4Ho20 MemamucaeHHs ocobucmocmi.

Memodonozis OocnioxeHHs meopyoi OiseHocmi [ nidzomosku dusaliHepa 6asyemecs Ha
NnocmMHeoKkacu4Hili napaduemi Haykog8oz20 3HAHHSA, cyb'ekm-06'ekmHili yinicHocmi cucmemu 8(0HOCUH ma
830€M038’A3Ki8, W0 0ia1IeKMUY4YHO po38UBAOMbLCH, 8 2ib6pUOHOMY (HHOBAYilIHOMY cepedosuuyi HaBYaHHS.
Memodosioeia Makox 8k/HYAE HOBI Memoou MIUKOUCYUNAIHAPHO20 O0C/IiOXeHHs mda MOOe/Nt08aHHS
peasbHOCMI, Wo IHMez2pyroms i3udHy ma coyianbHy oHmosozito. lMokasaHo, wo nodasbwiuli po3sumok
cMmpykmypHo-@yHKYIOHAMbHO020 hidxody 0o cnpuliHamms ¢izuyHoi ma yugposol peasbHocmi 8paxosye
ocobusocmi Mo3kogol difaibHocmi ocobucmocmi.

Pesynemamu. OCHOBHUMU OMPUMAHUMU pe3ysemamamu € mpiada y3deasbHeHUX asmopCbKux
Memamodesnel, a came:

1. EspucmuyHa Memamodesib NOCMHEeOKAAcu4Ho20 cnpuliHAMms i3u4yHol peaseHocmi OusaliHepom,
8 AKIU He3anexHicme YUKII8 NI3HAHHSA, a makox dodamkosicme napaduzm (cuHepeemuyHa, mpiadu4yHa ma
cemiomuy4Ha) NoeOHye i3uYHy ma coyianbeHy OHMO02IH0, U0 CMBOPIOE HOBL MOXIUBOCMI 019 (hOPMY8AHHS
meopyo20 MemamucaeHHs dusaliHepa 8 npoyeci 00C/1iOHO-0PIEHMOBAHO020 HABYAHHS ma (1020 OisIbHOCMI.

2. Espucmu4yHa memamodesb NOCMHEOKAACUYHO20 chnpuliHammsa ma pegaekcili pisuyHol i
8ipMmyasbHOl peasbHOCMIi KOHYUenmyaabHUM Ou3aliHepoM, y AKIU 3a1eXHICMb YUKAI8 NI3HAHHA, G Makox
dodamkosicme espucmu4HUx Memamodeneli 00CA2aEMbCS Yepes yHIBepCcaabHi MPUKYMHUKU ((opakmaneHi,
lMackansa, CepniHCbK020), CMpPyKmMypu SKUX CNpusrome [HHOBAYIUHIU Oif16HOCMI KOHYenmyaasHo20
du3saliHepa.

3. KoeHimusHa memamodens hopMys8aHHs mMemamucieHHs OusaliHepa-koHyenmyanicmd, 8 OCHO8I
AKO20 SIeXXUMb NPOCMOp0o80o-4acosuli 6anaHc A8HUX Ma NPUXOBAHUX 38'A3Ki8, KO2HIMUBHA 8i3yani3ayis AaKux
Cnpusie nowlyky 2apMoHii y npoyeci O00C/NiOHO-OpIEHMOBAHO20 HABYAHHSA mMa meopyol disbHOcmi 3a
donomozoro cemiomuyHux 3acobis.

Haykoea HosU3Ha 8U3HA4YAEMbCA 83AEMOOONOBHIOBAHICMIO CMPYKMYp a8mopcokux Memamodeneli
@i3uyHOl ma yugposoi peasbHoCcMI, cCuHepzia AKUX cnpuse onmumizayii doc1iOHo-opieHmosaHux modeseli
HABYAHHA MA CAMOHABYAHHA. B3aemoss's30k cmpykmyp memamoodesell ma ix 83aEMOO0N0BHIOBAHICMb €
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HayKOBWI GaxoBUii XXypHan Mucmeymeo3zHascmeo. TexHIYHI HayKu.

OCHOB0K ychiwHOl OianbHocmi y 2ibpudHOMY Has4aibHoMy cepedosuwyi (peasbHOMy i3ud4HOMYy ma
8ipMyanbHOMy MameMamu4yHoOMy), WO Cnpusie nepedadyi eMoyiliHo20 Mma iHmeaekmyaabHo20 3MiCMy MOK
o6'ekmamu ma cyb'ekmamu yugposozo caimy.

Mpakmuyna 3Ha4yuwjicme dodamkogocmi ma 83aEmMo38'A3Ky Ho8uUX Memamodesneli Memamuc/ieHHs
0o380s15€ po3pobumu

* YHigepcaibHI Kpumepil 8U3Ha4YeHHs sikocmi 06'ekmis dusaliHy 3a donomozoro eHLL;

* Memo0O 8usB/NeHHS mpiad B83AEMONO0B'A3aHUX npomusexHocmeli y Oxepenax iHopmayii pisHol
npupodu, 8i3yanisayis sKkux cnpowyye MixoucyunaiHapHy 83aemodiro dusaliHepis;

* CMBOPUMU  NEPCOHA/IbHO20 — e/1eKMPOHHO20  NOMIYHUKG, — e/leKMPOHHO20  KOHCY/lbmdaHma,
e/1eKmpOoOHHO20 ekchepma (3 8uUKOpuUCcMaHHsaM eHLLI.

Y nosoerHili YkpaiHi mixoucyunaiHapHuli obmiH (deamu, memodamu ma ycniwHuMm docsidom
Hadssu4aliHo akmyanabHUl y pamkax 2ibpudHo20 nidxody 0o po3yMIiHHS 2apMOoHIi ¢izuyHoi ma yugposol
peanbHocmi, Wo CNpuse ycniwHili meopyili OialbHOCMI Ha OCHO8I CnpulHAMMSA 2apMOHIT npupodu 0as
docsizHeHHs HedocsaxxHoeo. [Nodanbuwiuli po38umok 00C/1iOH020 HABYAHHS Yepe3 hopMyB8aHHS Memamuc/ieHHs
HeobxiOHe nosinweHHs ncuxiyHoz2o 30opos's ma adanmayii 00 HeMUHyYUX CoyiaabHUX mpaHcgpopmayid.

Kmouoei cnoea: memaHayka, Memadu3aliH, cgidomicmes, nidcgidomicmes, 3HAKU, CUMBOJIU, maopye
MUC/IEHHS, KpUMUYHe MUC/IeHHSI.
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