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Abstract

Technology is an essential aspect of everyday life, thus the growth and integra-
tion of information and communication technology (ICT) in learning and teaching is
expected. Beginning with the origins of technology based on mathematics as a science,
we narrow our focus in this scholarly study on the use of ICT in the teaching and
learning of mathematics in elementary education. We focused on studying the impact
of ICT on the teaching and learning process, as well as the usage of ICT tools in the
development of knowledge in mathematics. The goal of this systematic analysis is to
show the benefits of integrating ICT into mathematics teaching and learning, as well as
the constraints and challenges that elementary school teachers and students encounter.

Our comprehensive analysis of pertinent theoretical and empirical findings led
us to the general conclusion that teacher proficiency with the new technology plays a
major role in the integration of ICT. The positive impact of ICT on mathematics teach-
ing and learning is undeniable, because technology reduces logistics in the planning
and implementation of instruction, increases interaction in the classroom, and encour-
ages mathematics learning through the visualization of abstract concepts and processes,
while also allowing for independent study.
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Introduction

Consulting domestic or foreign literature, we often come across texts
that write about the relationship between technology and science, not empha-
sizing the relationship between technology and mathematics. Modern technol-
ogy would be unthinkable without mathematics. It is safe to assume that the
relationship is reciprocal (Hansson, 2019) because technology also needs math-
ematics for its faster and more modern development. From a practical stand-
point, mathematics is a human activity that has existed since the beginning of
written history. Through abstraction and logical reasoning, mathematics once
evolved from counting, calculating, measuring, and the systematic study of the
forms and movements of physical objects (Joshi, 2017). Based on mathematics
as a science, we now study the development of technology through numerous
basic concepts and algorithms. As a consequence, computer science employs
various mathematical logic and number theory to construct data structures and
computer algorithms.

Defining ICT as a combination of devices and technological resources,
that are used to manipulate and correlate information (Kaware and Sain, 2015),
we mean the wide application and influence of ICT in the educational process.
In other words, ICT has become an integral part of education, revolutionizing
the way mathematics is taught and learned (Duan et al., 2020). The digital era
in which we live today requires appropriate pedagogical changes that are “in
step” with the latest technical-technological trends and demands. In this con-
text, the importance of carefully integrating technology into school curricula is
highlighted to achieve the desired learning outcomes. Today, mathematics is
used all over the world, finding its application in a large number of fields: natu-
ral sciences, medicine, engineering, social sciences, and others.

Mathematics as a scientific discipline is integrated into elementary ed-
ucation as a compulsory subject, starting from the first educational cycle. The
subject of mathematics is one of the most represented teaching subjects in the
curriculum according to the lesson fund. Considering that every individual ac-
quires his basic habits, knowledge, and skills during elementary education, it
can be said that school institutions are the right place to develop key ICT skills
and mathematical knowledge. Integrating ICT tools into the mathematics cur-
riculum aims to improve student engagement, conceptual understanding, and
overall academic achievement in mathematics by transforming existing teach-
ing and learning processes. Taking mathematics as a basic segment of any tech-
nology, in the following text, the role of ICT will be considered through the
prism of teaching and learning mathematics in elementary education.

The impact of ICT on the teaching and learning processes

Globalization and technological changes have created a new direction
for the development of the economy, led by technology through its databases
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and knowledge. As a result, the development and potential of ICT have become
a vital issue, which should fulfill the educated needs (Chao, 2015). Relying on
technology, society becomes more and more advanced, and thus the integration
of technology in the classroom becomes inevitable (Sokku and Anwar, 2019).
Expectations are high, beginning with the fact that ICT is a tool that facilitates
learning and promises new solutions to existing teaching and learning challeng-
es (Oduma and Ile, 2014). Linking the use of ICT in a mathematical setting, it
is indisputable that learning new information and facts, together with honing
our skills, makes it possible for us to arrive at new mathematical truths more
quickly and effectively. ICT not only supports traditional teaching methods but
also encourages interactive learning, through inquiry. Under the influence of
ICT, pedagogy is changing, responding to new educational trends and societal
needs. According to the results obtained from the review of studies aimed at
the pedagogical model of teaching with ICT in the period from 2008 to 2018 by
Hardman (Hardman, 2019), the positive impact of ICT in the teaching of math-
ematics in elementary education is highlighted under the condition of using
constructivist pedagogy.

The actual integration of ICT in the classroom appears to be more diffi-
cult than first assumed. Difficulties in implementing ICT are often pointed out,
starting from the need for the development of specific software and other ICT
tools that can be included in the teaching and learning process, not leaving out
the game as a paradoxical traditional and spontaneous activity, up to the need
for professional training of teaching staff and the development of digital com-
petencies among students during elementary education. Several frameworks,
self-assessment tools, and training programs have been produced and continue
to be developed at the international and national levels to aid in the process of
upgrading teachers’” competencies. Through the European Digital Competence
Framework for Educators (DigCompEdu), teachers are enabled to determine
their level of competence in the digital area (one of the six areas) and thereby
determine their individual need for additional training (Redecker, 2017). On
the other hand, analyzing the framework of separate competences developed
by the European Commission and the key competences for lifelong learning
from the European reference framework, we realize that the importance of the
area of digital literacy is also highlighted in the national standards for elemen-
tary education. This field focuses on the active integration and implementation
of technology in modern society. The competencies that students need to gain
during elementary education refer to the correct, ethical, and safe use of ICT,
skillful and effective usage to solve problem situations, new ideas, communi-
cation and collaboration inside and outside the school, creating digital content,
and so on (Harjmonaanm cranjapau 3a IocTuraraTa Ha y4eHUIINTe Ha KpajoT
0/, OCHOBHOTO OOpasosaHnue, 2021).

The impact of ICT on the teaching process is expressed through the role
of the teacher in the classroom. Before the implementation of ICT in the teach-
ing process, teachers had the dominant role as distributors of knowledge, infor-
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mation, and facts. The teacher’s role gradually shifts to that of a guide/mentor,
coordinating the learning and knowledge acquisition process through instruc-
tions on how to use the necessary ICT tools. ICT allows the teaching process
to become more rational, reducing the necessary logistics of work. In practice,
the use of ICT in mathematics usually refers to the interaction between the stu-
dent, the computer, and the knowledge, which explains the disparity between
potential and actual integration. Since the very beginning of the integration of
ICT in schools, several researchers have analyzed the factors influencing the
acceptance and use of ICT by teachers in schools (Capan, 2012; Dudeney, 2007;
Virkus, 2008; Zhang, 2013). They show that the main barrier to the integration
of ICT were the teachers because they are the same persons who lead the teach-
ing process in the classroom. In other words, the integration of ICT depends to
the greatest extent on personal factors, defined as self-perception. According to
students’ positive attitudes and high expectations of ICT integration in the ed-
ucational process, the key barriers to ICT integration in schools are confidence,
competence, and teacher attitudes, which reduce the percentage of ICT appli-
cation (Chien, Wu and Hsu, 2014). Based on the attached research, we see that
the role of teachers in the process of integrating ICT into teaching is becoming
more and more important, especially when it comes to the use of ICT in peda-
gogy and the achievement of new educational goals. Teachers are required to
create creative, interactive, and fun learning (Beaver et al., 2015). We found that
the successful integration of ICT in the teaching of all subjects (in our case, the
teaching of mathematics) depends to a considerable extent on the professional
development of teachers and their digital (ICT) competencies.

To be able to develop the integrated approach of ICT in teaching, in the
domain of acquiring mathematical knowledge, it is necessary that ICT moves
from an additional activity to a basis for developing the concepts and connec-
tions of the mathematics curriculum, rather than isolating itself from other cur-
ricula. Here is the request to adjust the curricula, according to the new transfor-
mational trend (Vanden Eng et al., 2015) and continuous monitoring of positive
practices. The system of planning and creating the curricula needs to direct its
attention to specifying the formative changes and the implicit forecasting of the
changes. Any planned activity must have clear and concise goals so that stu-
dents can further focus on specific mathematical goals.

On the other hand, we consider the impact of ICT through the learn-
ing process, that is, the students. Students can explore and grasp mathematical
concepts through a range of mathematical exercises and real-world applica-
tions, which makes learning more meaningful and relevant (Tachie, 2019; Val-
verde-Berrocoso, Acevedo-Borrega, and Cerezo-Pizarro, 2022). In the learning
process, a wide range of resources and technological tools are offered, adapted
to the individual needs and abilities of students (Razali, 2019; Tomljenovi¢ and
Zovko, 2016), supporting the process of independent learning and progress at
their own pace. Using ICT for calculations, drawing graphs, and solving com-
plicated mathematical problems improves the quality of content learning and
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develops critical thinking (Das, 2019). The capability of ICT is much more than
performing number operations, creating graphs, and similar functions. Link-
ing ICT knowledge, mathematical concepts, and processes leads to metacog-
nitive knowledge about one’s speed and accuracy with numerical techniques
and routines. Developing the ability to use ICT directs students to think at a
higher level so that they can effectively apply the appropriate ICT tools. In this
way, students begin to gradually develop their problem-solving skills, through
logical and analytical thinking. Students are frequently assigned mathematical
problems that include a huge amount of data and requirements for solving the
problem situation. Through the way students solve, the skills to combine math-
ematical knowledge with ICT can be easily recognized. In the solving process,
students first consider the type of calculation they will use, provide an estimate
of the answer, select work methods, and arrive at the correct calculation using
a traditional method (pen and paper), a calculator, or an electronic document
in which the data are arranged in rows and columns of a table (for example: an
Excel table in which the data can be easily manipulated and ready-made formu-
las can be used).

From all this, we realize that, actually, in the ICT integration process,
personal, pedagogical, school, and technological factors have the greatest in-
fluence.

In the study of Ghavifekr and Rosdy (2015), it is pointed out that tech-
nology-based teaching and learning is more effective compared to the tradition-
al classroom. The inclusion of ICT in mathematics teaching allows teachers to
engage students in teaching interactively and dynamically. The integration of
ICT, in itself, allows teachers and students to adopt innovative approaches to
learning, which are considered to prepare students for future success (Al-Ansi,
Garad and Al-Ansi, 2021). The goal is to stimulate the development of students
in the era of modernization through the use of technological achievements for
the acquisition of higher-quality and more permanent knowledge. We confirm
this by the fact that today’s teaching and learning process is more inclined to-
wards innovation activities with the help of sophisticated technology. Technol-
ogy is expected to enable the new generations to more easily realize their po-
tential, interest and talent (Sugiyanto, Kartowagiran, and Jailani, 2015). In other
words, ICT plays a key role in the overall modernization of education through
the transformation of the traditional classroom into a dynamic and interactive
learning environment. The main goal of educational policies and reforms in
each country is to develop its education sector following international stand-
ards (Tlepbergen, Akzhigitova, and Zabrodskaja, 2022). Hence, the main goal
of competent institutions for creating educational policies is to provide means
for improving the use of advanced technologies in the teaching and learning
process in school institutions.
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Application of ICT tools for acquiring mathematical knowledge

Familiarity with mathematics as a science, its basic principles and con-
cepts, mathematical operations, solving simple and complex mathematical
problems, etc., begins during the first and second educational cycles of elemen-
tary education. The process of acquiring mathematical knowledge is based on
the basic didactic principle - from simple to complex, starting with the simplest
mathematical concepts and operations, making them more complicated accord-
ing to the age and developmental abilities of the students. Mathematics is one
of the subjects that receives the most attention during elementary school, for
the sake of the proportional cognitive development of students and, thus, the
development of logical and analytical thinking. It is well known that students
acquire permanent knowledge through interactive-visual learning, and the use
of ICT tools makes this possible with a single click from a computer, tablet, mo-
bile phone, and so on. We are witnessing new life trends, where the traditional
game is increasingly being replaced by the computer game. Computer games
are increasingly used in schools to achieve certain goals, which enable students
to learn in a fun way. Computer games can only be utilized in schools if they
suitable the needs of teaching and learning and the basic prerequisites for their
application are met, such as proper equipment, educational software, and pre-
pared teaching staff (Jeauesa-Ausaapesuxk, 2020). Along with the advantages
offered by the technology, there is always the concern of negative effects. Learn-
ing through the use of technological equipment must be supervised because it is
obvious that almost everything is good only when used positively.

In this section, we will elaborate in more detail on the application of ICT
tools in the process of acquiring mathematical knowledge, and we will give a
brief overview of several studies conducted in the last few years that, in differ-
ent aspects, study the application of ICT in the process of learning mathematics
in elementary education.
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Table 1: Overview of research

Reference

Research interest

Conclusions

(Gamit, 2023)

Perceptions of the integration
of ICT in teaching and
learning, with a focus on
mathematics (forming a
foundation for understanding
numbers)

Positive results of the integration
of ICT: improvement of the quality
of teaching, increased motivation
to learn and help in acquiring new
skills and competences

(Gutiérrez Zuluaga,
Aristizabal Zapata and
Rincén Penagos, 2020)

Educational software

Emphasis on visualization, because
it is the most important in the
process of acquiring knowledge
and memorizing it

(Lara Nieto-Marquez
et al., 2020a)

Smart platform — Smile and
Learn, with more than 4500
educational activities for
children/students aged 3 to 12
years

Further development of activities
offered by the platform, expanding
the spectrum of activities through
the integration of different fields
with the help of a game

(Contreras Garcia et
al., 2019)

Using resources that
demonstrate randomness

and the use of probability.
Suggestion of the most
commonly used virtual tools
that can be used in the formal
teaching of probability

Deepening the knowledge of
concepts with the help of virtual
tools, showing the relevance of
properties and procedures, as well
as overcoming difficulties in this
process

(Zaranis, 2018)

Directed learning with the
help of ICT in the acquisition
of knowledge in the field of
geometry

An interactive process that has a
positive influence and effect on
learning and acquiring knowledge,
due to the pictorial and dynamic
display of geometric mathematical
concepts

As can be seen, the application and impact of ICT tools for the acquisition
of mathematical knowledge is a well-researched field with important theoreti-
cal and practical outcomes, owing to the problem’s scope and ongoing change.
The ICT tools that are applied during the teaching and learning of mathematics
as a compulsory subject in elementary schools can be divided as follows:

e Interactive smart board - In the classroom, during the teaching process, it
is almost inevitable to apply the so-called interactive smart boards, which
allow teachers to include multimedia elements on certain topics during the
realization of the objectives (videos, simulations, and interactive games),
presentations, as well as annotations and manipulation of the contents in
real time. The school environment becomes much more interesting and
active for students because greater flexibility in the teaching and learning
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process is enabled. Using interactive smart boards keeps students” attention
and improves their understanding of math concepts.

e Online platforms — They reached their “popularity” with the beginning of
the pandemic caused by the coronavirus. The platforms offer a wide range
of resources and can include: interactive content, tasks to practice knowl-
edge, quizzes, forums, questionnaires, verification tests and so on. In the
review of the used literature, we noticed the positive influence of online
platforms in the process of learning and acquiring new knowledge of el-
ementary school students (Kliziene et al., 2021; Lara Nieto-Marquez et al.,
2020b; Marban et al., 2021).

e Education software — They represent a set of various ready-made com-
puter programs, which help guide learning and meet teaching needs
(Crojanoscka, 2012). There are some educational software that can support,
enhance, and make interesting the teaching and learning of mathematics
in the classical classroom. Based on previous knowledge and our monitor-
ing of educational trends, we will review the most often used software in
the teaching and learning of mathematics in elementary school: SketchUp,
GeoGebra, and Microsoft Mathematics.

1. SketchUp

We find the beginnings of SketchUp since 2006 under the name Google
SketchUp - three-dimensional (3D) software designed by Google to enable the
display of items and, in general, the total display of cities on their satellite maps
(Liveri, Xanthacou and Kaila, 2012). SketchUp can be used for modeling simple
3D shapes to creating complex 3D objects. This program can encourage and
stimulate students’ creativity and curiosity, thereby awakening their interest in
design. This program’s application in mathematics teaching can be invaluable
to geometry topics and contents. In mathematics curricula, geometry as a sub-
ject begins to be studied in the first grade. The practical experiences of the teach-
ers so far show that the students initially have difficulties in distinguishing the
shapes, due to the imaginative visualization of some 3D shapes. SketchUp can
facilitate the work of teachers and increase the effectiveness and efficiency of
mastering the intended content in the geometry section. The functions offered
by this program can be reviewed and applied in more detail by downloading it
at the link: https://www .sketchup.com/en.
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Figure 1: Example of SketchUp application in school — creating a house

2. GeoGebra

GeoGebra is a dynamic math software/interactive application that has
the ability to bring together topics from the math curriculum (geometry, al-
gebra, statistics, as well as working with data through graphical and tabular
display). It is suitable for the teaching and learning of mathematics in elemen-
tary education, up to higher university education. Unlike SketchUp (a program
oriented towards 3D design), GeoGebra is distinguished by the visualization
of mathematical concepts. A number of educational software applications have
been created for geometric constructions and solving analytical and algebraic
problems, but this is one of the best computer applications for visualizing math-
ematical concepts and illusions (Majerek, 2014). GeoGebra can be downloaded
from the official website: https://www.geogebra.org/, which allows easy and
quick involvement of students in the learning process.
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Figure 2: Example of application of GeoGebra in school — recording of
coordinates
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Yohannes and Chen (2021) conducted a review of papers from the Web
of Science database from 2010 to 2020. Most studies have focused on topics re-
lated to geometry and analysis, investigating students’ learning performance,
their higher-order thinking, and their attitudes, opinions, and perceptions. The
review of the studies shows that learning mathematics is based on strategies
that include activities and tasks for the implementation of GeoGebra.

3. Microsoft Mathematics

Microsoft Mathematics is used to solve problems in the fields of linear
algebra, statistics and trigonometry. It is a free software of Microsoft Corpora-
tion. It operates based on mathematical expressions and employs an asymbolic
computer system. In the study of Oktaviyanthi and Supriani, we discovered fa-
vorable opinions regarding the usage of Microsoft Mathematics (Oktaviyanthi
and Supriani, 2015). It is shown that this software includes the new motivation
of students to actively participate in the process of inclusion, enriching it, as
well as better understanding of the material being learned. This ICT tool can
be downloaded from the following link: https://microsoft-mathematics.en.up-
todown.com/windows.

Microsoft Mathematics can be used to illustrate mathematical concepts,
just like the previously stated SketchUp and GeoGebra applications. The only
difference is that Microsoft Mathematics can measure the area under curves and
has higher graphical representations of algebra and calculus. Microsoft Mathe-
matics, in summary, can be described as mathematically sophisticated software
due to its ability to depict a wide range of abstract and symbolic representa-
tions. This indicates to us that this software is suitable for use later, that is, in
the second educational cycle of elementary education, because prior knowledge
and representations of mathematical concepts are needed.

Figure 3: Example of application of Microsoft Mathematics in school —
equations and functions
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Conclusion

Based on a synthesis of the literature read, we have concluded that the
use of ICT in the teaching and learning of mathematics in elementary educa-
tion has a positive impact on the acquisition of students” mathematical knowl-
edge. According to our findings, an interactive and more flexible approach to
knowledge acquisition enhances interest and motivation to learn mathematics,
improves current performance, and supports constructivist learning and criti-
cal thinking. The use of ICT tools, such as SketchUp, GeoGebra, and Microsoft
Mathematics, enables the visualization of mathematical concepts and problem
situations so that the acquired knowledge can become permanent and applica-
ble.

In contrast to the positive experiences that prevail among students in the
learning process, we noticed that teachers in the process of ICT integration in
the teaching process face certain limitations and challenges, such as changing
the functions performed by the teacher in the planning process and realization
of teaching, insufficient training for working with ICT tools, and inadequacy of
the curriculum.

In order to improve the further integration of ICT in the teaching and
learning of mathematics in elementary schools, we will highlight several rec-
ommendations that can serve as a good basis for future theoretical and practical
research on this extensive issue:

e Enrichment of initial education through non-formal and informational ed-
ucation, because the time we live in, with all its dynamism, rapid changes,
and technical-technological challenges, expresses the need for other types
of education apart from the formal one. The person needs to acquire new
knowledge, skills, and techniques, which will enable self-improvement for
better career development as well as meeting needs in everyday life.

e Placing an emphasis on the professional development of teachers, allowing
them internal and external trainings (according to individual needs) to im-
prove ICT competencies. ICT, i.e., digital competences, belong to the group
of specific competences that are acquired by the teaching staff and have a
great influence on the competences that students need to acquire during
elementary education. Focusing specifically on the problem that has been
elaborated in this scientific paper, we actually want to highlight the need
for a coordinated and parallel development of digital competence and com-
petence for mathematical sciences, technology, and engineering, which are
included in the eight key competences for lifelong learning. The develop-
ment of these competencies among teachers contributes to a large extent to
helping elementary education students acquire the transversal competen-
cies related to certain subject areas (digital literacy; mathematics and natu-
ral sciences; technique, technology, and entrepreneurship) contained in the
National Standards for elementary education.

e Adaptation and improvement of the mathematics curriculum.
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e Using new teaching methods, tools, and techniques according to new edu-
cational trends, as well as creating a larger number of digital learning mate-
rials, educational software, and online platforms.

e Equipping all schools with modern computer equipment and tools.
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Anzeaa MKOHOMOCKA YAK: 373.3:[004.9:51
V3sopen HayueH TpyA

YAOTI'ATA HA KT BO HACTABATA N YUEILETO HA
MATEMATHUKA BO OCHOBHOTO OBPA3OBAHME

Kpamzxa codpxuna:

[Ipumenama Ha mexHorozujama e cocmaser der 00 CeK0jOHeEHUOM KuUGom,
ommyxa paseojom U uHmezpayujama Ha UHPGOPMAUUCKO-KOMYHUKAUUCKAMA
mextorozuja (VIKT) 60 yuervemo u macmasama ce ouekysanu. Tpzrysajku 00
nouemouume Ha MexXHOAOZUJAMa Kou ce MeMeAan Ha MAmemMamuxama KaKko Hayxka,
(poKycom Ha uHmepec 60 060j HAYUeH MpPY0d 20 HACOUYEAME KOHKPEIMHO KOH Ynompebama
na VIKT 60 nacmasama u yuervemo HA Mamemamuxa 60 OCHO6HOMO 00pasosarie.
Axuyenm cmasueme Ha cozaedyearoe Ha saujanuemo na VIKT eps nacmasruom npouec
u npovecom Ha yuerve, kaxo u Ha npumenama na VIKT-aramicume 60 cmexryearoeno
mamemamuuxy 3uaerod. Lleama na osaa cucmemamcxka AHAAU3A e NPUKAXKY6AtbE
Ha npudoduskume 00 unmezpauujama na VKT 6o nacmasama u yuervemo Ha
MAMeMAMUKAma, Ho U 0zpaHuvyearoama u npedussuljume co Kou ce coodyeaarn
HACMAGHUUUIME U YUeHULUTNE 60 0CHOGHOMO 00pasosarue.

Bps ocrosa na obemruom npezaed HA peAe6AHMHY MeopemcKy U npaKmuiHu
pesyamamu, ceskynto cymupasme dexa unmezpavyujama na VKT 6o zorem cmenen
3a6uUct 00  KOMMNemeHmHOCmA HA HACMAGHULUME 34 KOpucmeroe HA HO6AMA
mextorozuja. Tlosumusromo eaujanue Ha VKT 60 nacmasama u yuervemo no
MAMEMAMUKA e HeCHOPHO, 3AMO0A WO MeXHOA0ZU]AMA ja HAMAAYEA AOZUCHIUKAMA 60
npouecom Ha NAGHUPAtbE U PeAAUSUPAIbE HA HACMAGAMA, |4 320AeMY6a UHMepaKyujama
60 YHUAHUUA U 20 HOMMUKHYEA Y4eroeno Ha MAmeMamuxkama npexy 6usyarusayuja
HA ancmpakmHume nouMy U npouecu, He U30Cmasajku ja MoxKHocma 3a camocniojHo
yueroe.

Kayunu 360posu: VIKT, nacmaser npouec, npouec Ha yueroe, Mamemamuxa, 0CHOGHO
obpasosatiue.
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Boseg

Koncyatupajku  gomamina mam CTpaHCKa AuTeparypa, 4ecTo ce
CpeKasaMe CO TeKCTOBM BO KOU Ce IMIITyBa 3a O4HOCOT IToMefy TexHoAoTHjaTa 1
HayKaTa, He CTaBajKI aKIIeHT Ha BpCKaTa IIoMely TeXHOAoTujaTa 1 MaTeMaTuKaTa.
Mogepnata TexHoaoruja 6u 6naa Hesamucansa Oe3 maremartukaTta. C20004HO
MOXe Ja ce KaXKe geka oaHocoT e penunpoueH (Hansson, 2019), 3aroa mro
TeXHOJAOTHMjaTa I OBO3MOXYyBa Ha MaTeMaTMKara II0Op3 U IIOCOBpeMeH
pasBoj. [1e4ano 04 mpakTUdeH acmeKkT, MaTeMaTHKaTa IIpeTcTaByBa YOBeKOBa
aKTUBHOCT, KOja JaTupa 04 IOCTOeHeTO Ha HpBuTe nuinany sanucu. [Ipexy
arcTpakimja 1 A0TMIKO pacyAyBarbe, MaTeMaTKaTa CBOeBpeMeHO eBoAynpala
04 bpoerbe, IpecMeTyBambe, Mepetbe M CUCTeMaTIIKO IIPOoydyBahe Ha pOpMUTe
u ABVDKerbaTa Ha pusnakute odjexTu (Joshi, 2017). Bps ocnosa Ha MaTtemMaTnKa-
Ta KaKo HayKa, AeHecC TO cAejuMe Pa3BojoT Ha TeXHOAOIujaTa 3aCHOBaH Ha pas-
AVYHU OCHOBHU NpuHIMIN u aaroputmu. CaeacTseHo Ha TOa, KOMIjyTepcKaTa
HayKa KOPHUCTU pa3AndHa MaTeMaTndka AOTMKA UM Teopuja Ha Opoesu 3a Ja
MOXKe Aa pasBue CTPYKTYPU Ha IOAATOIU ¥ KOMIIyTePCKI aATOPUTMIU.

Aedpunupajkn ja VIKT kako xoMOuHnaiuja Ha ypeau U TeXHOAOIIKM
pecypcy, Kou ce KOpHUCTaT 3a MaHUIIyAUpPame U Kopeaaluja co MHPpOopMamm
(Kaware and Sain, 2015), ja mogpasdupame mupokara mpuMeHa U BAMjaHNe Ha
VIKT Bo BocmmTHO-00pasosuuor mporec. Co apyru 30oposu, VIKT crana coc-
TaBeH Aea 04 00pa30BaHUETO, PeBOAYIMOHU3NPAjKIM IO HAYMHOT Ha KOj Mare-
MarukaTa ce npegasa u yuu (Duan et al., 2020). Aurnrasnara epa 5o Koja Hue
AeHec XuBeeMe, Dapa COOABeTH!U IeJarOIK/ IIPOMEeHN KOU Ce BO ,4eKop” co
HajHOBUTE TEXHMYKO-TEXHOAOMIKU TPEeHAOBM M IoDapyBama. Bo KoHTekcT Ha
OBa ce Haraacysa rorpedara o4 BHMMAaTeAHO MHTeIpuparhe Ha TeXHOAorujara
BO HaCTaBHATa IIpOorpaMa BO YYMAUINTATa, 332 ITOCTUTHYBamhe Ha OueKyBaHUTe
pesyAaTaTtu og yderbe.

MaremaTnKaTa Kako Hay4Ha AMCINUIIANHA € MHTeTPUpaHa BO OCHOBHOTO
oOpasoBaHne KaKO 3aJ0AXKHUTeleH HacTaBeH IIpeAMeT, 3allOuHYBajKi 04
npsuoT odpasosen nukayc. [lpeameror maremaTnKa e e4eH O/ HajsacTaIlleHUTe
HaCTaBHU IIPeAMeTHU BO HAaCTaBHMOT IL4aH criopes GoHAOT Ha yacosu. VmMajku
IpeABUA AeKa CeKoja MHAUBUAYA CBOUTe OAa3MYHM HABUKI, 3Haetha U BeIITHHI
I/ CTEKHYBa 3a BpeMe Ha OCHOBHOTO OOpa3oBaHue, MOXKe Ja ce KaXke 4eKa TOKMY
YUMAUIIHUTE MHCTUTYIIUN Ce COOABETHO MECTO 3a pa3BMBaibe Ha KAYUHUTE
VIKT-pemTuamy 1 MaTeMaTH4Ky 3Haerba. Vinrerpupamero Ha VIKT-aaatknure Bo
HACTaBHUOT IIpeAMeT MaTeMaTuKa Ma 3a I1ea Aa ja moA00pu aHraXKupaHocTa
Ha YyYeHUIIMTe, PasOMpamero Ha MaTeMaTUJKUTe KOHIeITH, KaKo U
CeBKYITHUTe aKageMcKy nep(opMaHcK BO MaTeMaTuKaTa, TpaHcpopMUpajKu
I/ AOCeTalllHNTe MPaKTUKM BO HacTaBaTa U y4ermeTo. 3eMajKi ja MaTeMaTuKaTa
KaKO OCHOBEH CerMeHT Ha CeKOja TeXHOAOTMja, BO ITOHATAMOIIHMOT TEeKCT
yaorara Ha VIKT ke Ouge pasraesysaHa HU3 IIpU3Ma Ha HacTaBaTa U y4emeTo
Ha MaTeMaTHKaTa BO OCHOBHOTO OOpa3oBaHIe.
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Banjaunero na VIKT Bo HacTaBHMOT IIpOIleC M MPOIIeCOT Ha yUuerhe

l'100aam3anmjaTta 1 TeXHOAOIIKUTE IPOMEHN CO3/a/J0a HOBa HAacOKa 3a
pa3Boj Ha eKOHOMMjaTa, IIpeJBOJeHa O/ TeXHOAOTMjaTa, IIpeKy HejsuHuTe 0asu
Ha ImoJaToun u 3Haema. OTTyka, camMuoT paspoj u norennujaa Ha VIKT crana
BUTaJHO IIpallame, Koe Tpeda 4a ru ncnoanu obpasosanute norpedu (Chao,
2015). IloTpajki ce Ha TeXHOAOTHUjaTa, OMIITECTBOTO CTaHyBa C€ IIOHAIIPeAHO,
a co Toa M MHTerpalujara Ha TeXHOAOIMjaTa BO y4MAHMUIIA CTaHyBa Hem3OesKHa
(Sokku and Anwar, 2019). OugekyBamara ce rolemu, TPTHYBajKl OJ Toa JeKa
VIKT e aaatka Koja ro moaap>KyBa IpOLIeCOT Ha y4derbe U BeTyBa HOBU pelleHuja
3a ITOCTOeUKNTE IIPeJU3BUIN BO HacTaBaTa U ydermeTo (Oduma and lIle, 2014).
IToBpsysajku ja nmpumenarta Ha VIKT Bo MaTeMaTM4KM KOHTEKCT, HECIIOPHO €
CTeKHYBarbeTO Ha 3Haerha U (aKTM, KaKO M Pa3BUBabeTO Ha BEINTUHU KOU HU
OBO3MOXKyBaaT Moe(uKacHO U MOeeKTUBHO Joafarbe 40 HOBU MaTeMaTIIKI
puctuny. VIKT me camo mTo ImM moagp>KyBa TpasuLMOHAAHUTE HaCTaBHU
MeTOAM, TYKY U IO IOTTUKHYBa MHTEPAaKTUBHOTO y4Yerbe, IPeKy UCTPaKyBarbe.
IToa Bamjanme nHa VIKT ce meHyBa M mejarormjara, NpuAarodyBajKi ce Ha
HOBUTE BOCIIMTHO-OOPA30BHM TPeHAOBM M HOTpedu Ha ommrectsoTo. Criopes
AoOueHnTe pesyAtaTi OJ HPeraeAoT Ha CTYAUM HAacOYeHU KOH IIeAaroIlKUOT
Mogea Ha HactasaTa co VIKT Bo Bpemencku nepuog o4 2008 g0 2018 roauna nHa
Xapaman (Hardman, 2019), ce ucraknysa nosutusHoro saujanue Ha VKT so
HacTaBsaTa I10 MaTeMaTIKa BO OCHOBHOTO 0Opa30BaHIe, 1104 YCAOB Ha KOPUCTeIhe
KOHCTPYKTMBUCTIYKA ITearoruja.

Buctunckara wmnrerpanmja Ha VIKT Bo yumanmia ce 4mHM Jeka e
MOTeIIKa O IPBUYHNUTE IIPETIOCTaBKI. YecTo ce yKakyBa Ha TEIIKOTUNTE IPU
nmraemenTanyja Ha VIKT, Tpraysajkn o4 morpebara 3a pa3soj Ha crierudpirdeH
copreepu ApyruIKT-azaTku kou MOKaT 4a ce BKAy4JaT BO IIPOIeCOT Ha HacTaBaTa
U ydemeTo, He M30CTaBajKi ja UIpara Kako MapajoKcalHa TpasUIMIOHAAHA U
CITOHTaHa aKTUBHOCT, ITa Ce A0 TIoTpebaTa 3a CTpy4YHa 0Oyka Ha HaCTaBHMOT Kagap
U pasBUBarbe AUIUTAAHY KOMIIETeHIIUN Kaj YJeHMIIITe BO TeKOT Ha OCHOBHOTO
oOpasosanne. 3a Taa 1je1 Ha MefyHapO/AHO U Ha HAallOHAAHO HUBO Ce Pa3BIeHN
U ce pa3BuBaaT roaeM OpOj Ha paMKH, aAaTK!U 3a CAaMOOIIeHyBame U IIporpamu
3a oOyka, KOu ITOMaraaT BO ITPOLIeCOT 3a HaJoTpajyBarbe Ha KOMIIeTeHIINITE
Ha HacrapHunute. Ilpexy EpporickaTta pamka 3a AUTMTaAHM KOMIIETEHITUM Ha
nacrasanmuTe (Digital Competence Framework for Educators—DigCompEdu), na
HacTaBHULIMTE MM Ce€ OBO3MOXKYBa Aa IO YTBPAAT CBOETO HIBO Ha KOMITETEHTHOCT
BO AMTMTaAHaTa 001acT (e4Ha 0/ IIecTe 001acTM) 1 CO TOA Aa ja YTBpAAT cBojaTa
MHAVBUAyaaHa 1toTpeba 3a AokBaandukanja (Redecker, 2017). Oa apyra crpana,
aHaAM3MpajK! ja paMKaTa Ha OAAeAHU KOMIIeTEeHIIMI KOY Ce Pa3BUeHM O CTpaHa
Ha EBporickata xoMucrja u KAy9HUTe KOMIIETEHIIMH 3a JAOXKMBOTHO y4Yerbe 04,
EspornickaTa pedpepeHTHa pamMKa, coraegyBamMe AekKa BO HallMIOHAAHNUTE CTaHAap-
AV 32 OCHOBHO 0DOpa30BaHIe ICTO TaKa ce MCTaKHyBa BaXKHOCTa Ha II0ApadjeTo 3a
Aaurntaana nucMenoct. Opa rogpadje aayAnpa TOKMY Ha aKTUBHOTO BKAYJyBarbe
U IpUMeHa Ha TeXHOAOIMjaTa BO COBPeMeHOTO ommTecTso. Kommerennnmnre co
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KO € TIOTPeOHO 4a ce CTeKHAT YYeHMITUTEe BO TeKOT Ha OCHOBHOTO OOpa3oBaHIe
ce ogHecyBaaT Ha IIPaBUAHO, eTUYKO 1 OesdeaHo kopucremse Ha VIKT, ymerHo
1 e(PeKTUBHO KOPUCTEeIhe 3a pelllaBarbe Ha IPO0AeMCKM CUTYallul, HOBU MACH,
KOMYHMKaIuja 1 copabOTKa BO ¥ HAABOP OJ YYUAMIIITETO, CO34aBarbe AUTUTAAHI
coapxxunn u cardno (Hamyonaanu crangapAn 3a IOCTUTambaTa Ha YIeHULIATE
Ha KPajoT 04 OCHOBHOTO oOpasopanue, 2021).

Banjanmero na VIKT Bp3 HacTaBHMOT IpOLIeC e M3pa3eHo MPeKy yAoraTa Ha
HACTaBHUKOT BO yunanunara. ITpea mmmaemenranujara na VIKT Bo HacraBHMOT
Ipoliec, HaCTaBHMULIMTE ja MMaaT AOMMHAHTHATa yAOTa, KaKo AUCTpUOyTepu
Ha 3Haera, nHpopMmanym u ¢axru. IlocrereHo yaorara Ha HaCTaBHUKOT ce
TpaHcdopMuUpa BO HaCO9yBady/MEHTOP KOj TO KOOPAVMHIPa IIPOIIecOT Ha y4erhe I
CTeKHyBarbe 3Haerba, IPeKy yIaTcTsa 3a Kopucreme Ha norpedanTe VMIKT-asaTkm.
VIKT oBO3MO>KyBa HACTaBHIOT IIPOLIEC Aa CTaHe MOpalyOHaAeH, HaMaAyBajKI ja
rorpeOHaTa A0TUCTHKA Ha paboTa. Hajuecro so npakTukara, npumenara va VIKT
BO MaTeMaTHKaTa e OrpaHIYeHa Ha MHTepaKL/ja IOMely y9eHIKOT, KOMIIyTepOT
U 3HaemeTO, CO IITO ce o0jacHyBa HecoBIlafareTo Iomefy IIOTeHIMjaaHaTa 1
peaanara muterpanuja. Og camure noderoun Ha unrerpaumjara Ha VIKT Bo
yuuAmInTara, roaeM Opoj Ha MCTpaXkKyBauM I'i aHaAusupasde (pakTopute KOU
BAnjaat Ha npudakamero u ynorpedara na VIKT oa crpana Ha HacTaBHMITUTE
Bo yunanmmrara (Capan, 2012; Dudeney, 2007; Virkus, 2008; Zhang, 2013). Bo
HIUB Ce IIOKaXkyBa JeKa IJaBHaTa Oapuepa Bo unrerpupamero Ha VIKT 6mae
HaCTaBHIULIUTE, O/, IIPMYMHA IITO THE Ce MCTUTe AMYHOCTU KO IO BOAAT IIPO-
LecoT Ha Hacrasa Bo yunannna. Co apyru 30oposu, unrerpanujata Ha VIKT Bo
HajTO4€eM CTeIleH 3aBUCK O AndHuTe (pakTopu, AepMHIPaHN KaKO caMoIIepIierI-
tuja. CoraacHo co MO3UTUBHUTE CTABOBYU U BMCOKUTE OYeKyBarba Ha YUeHUITUTe
o4, nnterpanyjara Ha VKT Bo BocMTHO-0Opa3oBHMUOT IIPOLIEC, Ce MCTaKHyBaaT
u KayuHute OGapuepu Bo rpouecor Ha uHrerpaiuja Ha VIKT Bo yumaunmmrara:
AosepDa, KOMIIETEHTHOCT M CTaBOBM Ha HaCTaBHUIIUTE KOM TO HaMadyBaaT
npouentor Ha npumena Ha VIKT (Chien, Wu and Hsu, 2014). Bps ocnosa na
NPUAOKEHNTe UCTpa’kyBamba CcoraedybaMme JeKa yAoraTa Ha HaCTaBHMUIIATE BO
npouecor Ha unrerpannja Ha VKT Bo HacraBara cranysa ce IOBaXkHa, OCOOEHO
KoTa craHyBsa 300p 3a kopucremerto Ha VKT Bo neaarormjara u ocrsapyBarmeTo
Ha HOBU BOCIUTHO-00pa3osuu 1ean. Oj HacraBHuIMTe ce 6apa Kpeuparme Ha
KpeaTuBHO, MHTepaKTUBHO 1 3abaBHO yuemse (Beaver et al., 2015). Yrspaysame
4eka ycremHara yHTerpanyja Ha VIKT Bo HacTaaTta o cuTe HaCTaBHM Ipeame-
Ti (BO HAIIMOT CAy4aj BO HacTapaTa IO MaTeMaTHKa), BO IOAeM CTeIleH 3aBUCU
04, ITpO(eCOHAAHIOT Pa3Boj Ha HaCcTaBHUIIUTe U 04 HuBHUTe aurntaanu (VIKT)
KOMITeTEHLI VL.

3a ga Mmoxe Ja ce paspue uHTerpupanuotr npucramn Ha VIKT so nacra-
BaTa, BO AOMEHOT Ha CTeKHyBalbe MaTeMaTHJKM 3Haerba, 1morpedno e VIKT og
AOTIOAHNTeAHA aKTUBHOCT Aa IIPeMIHe BO OCHOBA 3a pa3B/Barbe Ha KOHLIEIITHTE
U BPCKMTe Ha HacTaBHATa IIporpama II0 MaTeMaTuKa, He M30AUPAJKU ce 04
HaCcTaBHITe IIpOTrpaMM IIO APYTWTe HacTaBHM IIpeameTn. Tyka ce ymarysa
OapameTo 3a NpuarojyBarbe Ha HacTaBHHUTE IIPOrpaMy, COIJacHO CO HOBUOT
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Tpancopmarucku Tpers (Vanden Eng et al., 2015) u koHTUHYMpPaHO CAejerbe Ha
nosuTuBHUTE IIpakTUKi. CHCTeMOT Ha I1aHMparbe U Kperparbe Ha HaCTaBHUTe
Iporpamu e roTpedHO Ja TO HaCOYM CBOETO BHUMAaHMETO KOH IIpel3uparbe Ha
(opmaruBHNUTE ITPOMEHN ¥ KOH MMILAMIIMTHOTO POTHO3MPatbe Ha IIPOMeHNTe.
Cexoja mpegsrgeHa akKTUBHOCT € HEOIIXOAHO Ja MMa jacHM M HeABOCMICAEHU
LieAn, 3a 4a MOXKaT y4eHUIIUTe TIOHaTaMy 4a ce POKyCHpaaT KOH CIelnpUIHITe
MaTeMaTUJIKU LIeAN.

Oa apyra crpana, nak samjanuero Ha VIKT ro pasraeaysame mrpexy
IIPOLIECOT Ha yYerhe, OAHOCHO IIPEKy YUeHUIIUTe. YUeHUIIUTe MMaaT MOXKHOCT
Aa TM HUCTpaXkaT 1 pazdepaT MaTeMaTW4KUTe KOHLEITH IIPeKy pPasAndHu
MaTeMaTUJK! aKTUBHOCTM ¥ aIlAMKalMM IIOBP3aHU CO PealHUOT >KUBOT,
IpaBejKi TO ydereTo mHosHauyajHo u mopeaesanTHO (Tachie, 2019; Valverde-
Berrocoso, Acevedo-Borrega and Cerezo-Pizarro, 2022). Bo npornecor Ha yuere
ce HyAM IIMPOK CIIeKTap Ha Pecypcu U TeXHOAOIIKU aJaTKH, IIPUCIOCOOeHNn
Ha MHAVBUAyaAHUTe IOTpeOM M criocoOoHocTn Ha ydeHmruTe (Razali, 2019;
Tomljenovi¢ and Zovko, 2016), moaap>KyBajku Io ITpOIIeCOT Ha CaMOCTOjHO
yueme 1 Hampeaok co comncrseHo Temro. Kopucremero na VIKT 3a cmetarse,
nuprame rpaMKOHM M pelllaBarbe Ha CAOXKEeHM MaTeMaTUuKu Ipo0aemMu, To
110400pyBa KBaATETOT Ha 3ydyBarbe Ha COAPKMHITE 1 TO Pa3BUBa KPUTUIKOTO
pasmucaysame (Das, 2019). Crnocoonocra na VKT e mHory mnoroaema o4
U3BpIIyBarbe Ha Orepanuu co Opoesyu, Kpeupame Ha IpaQUKOHM U CAUMYHU
¢ynkuym. IlospsysameTo Ha 3Haemero 3a VIKT, mMatemarnukuTe KOHLIIENITH U
Iporecy, BoAU 40 MEeTaKOTHUTMBHO 3Haere 3a COICTBeHaTa Op3MHa M TOUHOCT
CO HYMEePMYKY TeXHUKU U PyTUHU. PasBuBameTo Ha ClIOCOOHOCTA 38 KOPUCTEHhe
Ha VIKT 1 macodysa y4yeHMIuTe Ja pa3MMCAyBaaT Ha IIOBMCOK CTeIIeH, 3a
Aa MoXKaT epeKTHBHO Ja Iy mpumeHaT cooaseTHute VIKT-azatku. Ha oBoj
HAYMH Kaj yYeHUIIUTe 3all0YHyBaaT IOCTEeIeHO Ja Ce Pa3BUBaaT BeIITUHUTE 3a
pelasame Ha IpOOAEMM, IIPEKY AOTUMYKO M aHAAUTUYKO pasMucaysarme. Yecto
Ha y4eHUIIUTe UM ce 3ajaBaaT MaTeMaTUJKU IIPODAeMM BO KOM Ce COApP>KaHU
roroaem Opoj Ha moAaToru 1 Daparba 3a pelllasarbe Ha po0.eMcKaTa CUTyanuja.
[Tpexy HauMHOT Ha KOj yYeHUIIUTe pelllaBaaT, AeCHO MOXe Ja ce Ipero3HaaT
BEIITUHUTe 3a KOMOMHMparbe Ha MaTteMaTiukuTe 3Haetba co VIKT. Bo mponecor
Ha pelllaBarbe, yIeHUIIUTe HajIIPBO 3aIl0YHyBaaT CO pa3MICAyBarbe Ha BIUAOT Ha
IpecMeTKaTa Koja Ke ja KOpHCTaT, gapaaT IIPOIeHKa Ha OATOBOPOT, M30Oupaar
MeToAu Ha paboTa 1 Joafaar 40 TOYHaTa IIpecMeTKa KOPUCTejKM TpalulliOHaAeH
HauMH (IIeHKaA0 U XapTuja), KaAKyAaTOp MAU €AeKTPOHCKU JOKYMEHT BO KOj
IIOATOIUTE Ce PacropeJeH! BO pe4OBI I KOAOHHU Ha Tabeaa (Ha ITpuMep: eKcea-
Tabe/a BO KOja MOXKe AeCHO 4a e MaHUITyAMpa CO IIOAATOLUTe U 4a ce KOPUCTAT
roTOBM (POPMYAIN).

Oa ceto 0Ba, coraeaysame geKa BCYLIHOCT BO IIPOLIECOT Ha MHTeTpalyja
Ha VIKT, HajroaeMo BAMjaHMe MMaaT AMYHUTE, IIeAarOIIKNUTE, YUMAUIIHUTE U
TEXHOAOIIKUTE (PaKTOPIA.

Bo cryamujara na Tasudexp um Poau (Ghavifekr and Rosdy, 2015),
ce MCTakHyBa JeKa HacTasaTa M Y4YermeTo OasupaHy Ha TeXHOAOIMja ce
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roepeKTUBHI BO criopegba cO TpaJMIMOHAaJAHATa YYMAHMUIIA. BKaydysameTo
Ha VIKT BO HacraBata mo mMareMaTuKa MM OBO3MOXKYBa Ha HACTaBHULIUTE Ha
VMHTePaKTUBeH U Ha AMHAMIYeH HauMH Aa I'il BKAYYaT yJeHUI[UTe BO HacTaBaTa.
Muterpanmjara na VIKT, cama 1o ceGe MM OBO3MOXKYBa Ha HacCTaBHUIIUTE U
Ha ydeHMIMTe Ipudakare Ha MHOBATUBHUTE IPUCTAIM 3a y4yerbe, 33 KO ce
cMeTa JeKa T MOATOTBYBaaT ydeHmMIIUTe 3a mAeH ycrex (Al-Ansi, Garad and
Al-Ansi, 2021). Lleara e ga ce ctuMyaupa pasBojoT Ha y4eHHUIIUTE BO epaTa Ha
MOJepHu3aluja, IPeKy MCKOPUCTYBame Ha TeXHOAOIIKUTe AOCTUIHYBara 3a
CTeKHyBarbe Ha IIOKBaAUTeTHN U IOTpajHn 3Haera. OBa To IIOTBpAyBame o Toa
IIITO ACHEIITHNOT IIPOIleC Ha HacTaBaTa M y4erheTo € HaCOueH KOH aKTUMBHOCTH 3a
BHECyBarbe MHOBAaLMM CO ITOMOII Ha codpuctuimpana texnoaoruja. Ce ouexkysa
TeXHOAOIHUjaTa Aa MM OBO3MOXKM Ha HOBIUTE TeHepalui IT0AeCHO 4a IO OCO3HaaT
CBOJjOT IIOTeHIIMjaa, MHTepec u TaleHT (Sugiyanto, Kartowagiran and Jailani, 2015).
Co apyru 36oposu, VIKT urpa xaydna yaora Bo ceBKyIHaTa MOJepHU3aIMja Ha
oOpasoBaHIeTO, IpeKy TpaHcpopMalnuja Ha TpaJulMOHAaAHATa YYMAHNUIIA BO
AVHaMIIHA U MHTEPaKTUBHA CpeduHa 3a yuerbe. I1aBHa 1ea Ha oOpa3oBHUTE
roAnTuKU u pepopMu BO cexkoja 3eMja e Ja TO pas3Bue CBOjOT 0Opa3oBeH CeKTOP
BO coraacHocT co MefyHapoauute crangapau (Tlepbergen, Akzhigitova and
Zabrodskaja, 2022). Orryka 1 raasHa 1je4 Ha HaAAeKHUTe MHCTUTYIIUA 33 Kpeu-
parbe Ha OOpa3’OBHM HOAUTUKK € Aa oOesbeJaT CpeACTBa 3a IOAOOpyBame Ha
IpUMeHaTa Ha HallpeAHU TeXHOAOTUM BO IIPOIeCOT Ha HACTaBa U ydere BO yIu-
AVITHATE MHCTUTYLIAA.

IIpumvena Ha VIKT-aaaTkm 3a cTeKHyBarbe MaTeMaTIYIKN 3HaeHa

3arosHaBameTO CO MaTeMaTuKaTa KaKO HayKa, Hej3MHUTe OCHOBHU
HNPUHIUIINA M KOHLEIITY, MaTeMaTUJIK OIlepaliiuy, pellaBarbe Ha eJHOCTaBHI
U CAOXEeHM MaTeMaTWdKu MpoOAeMM U CAMYHO, 3all0O4HyBa BO TEKOT Ha
IIPBUOT M BTOPMOT OOPa3OBeH IUKAYC Ha OCHOBHOTO oOpaszosanme. ITpomecor
Ha CTeKHyBarbeé MaTeMaTWJK!/ 3Haerba € 3aCHOBaH Ha OCHOBHMOT AMAAKTITYIKI
NPUHOMII — OJ, €AHOCTaBHO KOH CAOXEHO, Taka INTO Ce 3aIllO4HyBa OZ
Haje HOCTaBHMTEe MaTeMaTWIKM ITOMMU ¥ OIleparuy, yCAOXKHYBajKI T/ UCTUTE
COTJacHO CO BO3PACHUTE U CO Pa3BOjHMUTE CIIOCOOHOCTH Ha ydeHuiute. IIpea-
MeTOT MaTeMaTlKa € e4eH OZ IpeaMeTUTe Ha KO Ce CTaBa HajroAeM aKLeHT BO
TeKOT Ha OCHOBHOTO OOpa3oBaHUe, 3apaAl IIPOIOPLNOHAaAeH KOTHUTUBEH pas-
BOj Ha YYeHULINUTeE, a CO TOA U Pa3Boj Ha AOTMYIKOTO M aHAAUTUYKOTO Pa3MICAY-
Bambe. Beke e mmosHaTo geka TpajHNUTe 3Haera Kaj yYeHMIIUTe ce CTeKHyBaaT TOK-
My IpeKy MHTepaKTUBHO-BU3yeAHO y4erbe, a IpuMeHaTa Ha VIKT-aaatkure ro
OBO3MOKyBa TOKMY TOa, 4OCTaITHO CaMO Ha e/eH KANK IIpeKy KOMITjyTep, TabaeT,
MoOnaeH teaedpoH u camuxo. Csesolu cMe Ha HOBUTE KMBOTHU TPEHAOBH,
Kaje TpasUIMOHAa/HATa UTPa, Ce IoBeKe ce 3aMeHyBa CO KOMIIjyTepcKara urpa.
Bo yumanmrara 3a peaausnparbe Ha OApeAeHM LeAU Ce IOYeCTO Ce KOPUCTaT
KOMI[yTePCKUTe WUIPM, CO KOM MM Ce OBO3MOXXyBa Ha YYeHULIUTe Aa ydaT
Ha ITOMHTepeceH HauuH. KomIjyrepckmre MUIpy BO YYMAMINTE MOXKAT Ja Ce
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KOPMCTAT caMO AOKOJKY I'l 3a40BOAyBaaT IIOTpeOuTe Ha HacTaBaTa U yuerheTo
U Ce UCIOAHETU OCHOBHUTE YCAOBM 3a HMBHA IIPMMeEHa - COOABETHA OIIpeMa,
oOpasoseH copTBep 1 IOATOTBeH HacTaseH Kadap (Jeauesa-Ausaapesux, 2020).
3aeaHO €O MPeAHOCTUTe KOM Il HyAM TeXHOAOIUjaTa, BO CeKOj CAydaj MPUCyTHA
€ M 3arpy>KeHOCTa O/, HeraTMBHM e(eKTU. YUYeHeTO CO IOMOII Ha TeXHUYKU
ypeau Mopa da Ouje 1o Hag30p, 3aToa IIITO BO CYIITHHA ce e 400pO caMO aKo ce
KOPMCTH Ha MO3UTHBEH HAYMH.

Bo 0B0j e nogeraano ke eaabopupame 3a mpumenata Ha VIKT-aaatkure
BO ITPOLIECOT Ha CTeKHyBare MaTeMaTHJKl 3Haerba M Ke HaIlpaBuMe KpaTOK
IperJe Ha HeKOAKY CITIPOBeAeHM MCTPasKyBarba BO II0CA€AH/BE HEKOAKY TOAVIHIA,
KOM O/, pa3AM4HA acIleKTH ja mpoydysaaT mpumenara Ha VIKT Bo mpomecor Ha
yJere Ha MaTeMaTuKaTa BO OCHOBHOTO OOpa3oBaHIe.

TaGeaa 1: Ilperaea na ncrpaxxysarmba

Pedepenna

JlcTpaxxyBauky MHTepec

3akaydonu

(Gamit, 2023)

IMepuenium 3a
unrerpanyuja Ha VIKT Bo
HacTaBaTa U y4ereTo, CO
Jokyc Ha MaTemMaTHKaTa
(¢popmupame ocHoBa 3a
pasbupame Ha OpoesuTe)

[TosuTtuBHM pe3yATaTu O4 MHTerpauyjaTa
Ha VIKT: mogo0pysarse Ha KBaAUTETOT

Ha HacTaBaTa, 3To4eMeHa MOTHUBalMja 3a
yueme U IIOMOII IPY CTeKHyBarhe CO HOBU
BeIITUHY ¥ KOMITeTeHIUN

Garcia et al.,
2019)

KO TTOKa>kKyBaaT
CAydajHOCT 1 ynoTpeba
Ha BepojaTHOCT. IIpegaor
Ha HajKOPUCTeHN
BUPTYEeAHU aAaTKN KO
MO3KaT Ja ce KOpUCcTaT BO
JpopmaaHOTO IpesaBarse
Ha BepojaTHOCTa

(Gutiérrez ObpasoseH codpTsep CraBame aKkIIeHT Ha BU3yaausalujaTa,
Zuluaga, 3aToa IITO MCTaTa e HajsHayajHa BO
Aristizabal IIPOLIeCOT Ha CTeKHYBambe 3Haeka 11 HUBHO
Zapata and MeMopupare
Rincén
Penagos,
2020)
(Lara Nieto- |ITamerna naardgopma — ITonaTamollleH pa3Boj Ha aKTMBHOCTU KO
Maérquez et |Hacmesnu ce 1 Hayun M HyAu 1AaTtpopMaTa, PO pyBajKu
al., 2020a) (Smile and Learn), co mo- |ro crieKTapoT Ha aKTMBHOCTH IIPEKY
Beke 04 4.500 egykaTuBHI | MHTeTpalyja Ha pPa3AMYHM IOAMIba CO
aKTUBHOCTYU 3a Aella/yde- |IIOMOII Ha UTpa
HMIIV Ha BO3pacT 04 3 40
12 roanHm
(Contreras Kopucreme Ha pecypcu ITpoaaabouysarse Ha 3HaemaTa 3a

KOHIIENITHTE CO TIOMOIII Ha BUPTYeAHNTe
aAaTKM, TTOKaKyBarbe Ha peAeBaHTHOCT
Ha CBOjCTBa U POl AypH, KaKo I
Ha/AMWHYyBarbe Ha TeIITKOTUITE BO OBOj
poriec

(Zaranis,
2018)

Hacoueno yueme co
nomort Ha VIKT Bo
CTeKHYBame Ha 3Haerba 04,
ob.aacTa Ha reoMeTpujaTa

MuTepaxTnBseH mpoliec Koj umMa
MO3UTUBHO BAMjaHue 1 eeKT Bp3
YUEIbeTO U CTeKHyBalbeTo 3Haerba, 3apaau
CAMKOBUTHOT U AVHAMIYEH IIpMKa3 Ha
TeOMEeTPUCKUTE MaTeMaTUIKI KOHIeITH
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Kako mro Moxe ga sabeaexmMe, IpuMeHaTa M BAMjaHHMETO Ha
VIKT-azaTkuTe 3a CTeKHyBarhe Ha MaTeMaTUUKM 3Haema e 004acT Koja e
AOCTa MCTpa’KyBaHa CO PeAeBaHTHM TEOPeTCKM U IIPaKTUYHU pe3yATaTw,
3apaay OICeXXHOCTa M KOHTMHYMPaHUTe IPOMEHM KOM HU TM HyAM caMmaTa
npodaemaruka. VIKT-azaTkuTe Kou ce mpuMeHyBaaT BO TeKOT Ha HacTaBaTta
U yY4emeTO Ha MaTeMaTHuKaTa KaKO 3al0AXKNTeAeH IpeJMeT BO OCHOBHITE
YYMAMINTa, MOKAT 4a Ce MoJeAaT Ha CAeAHMOT Ha4MH:

e llnrepakTmMBHa mnamerHa Tabaa (Interactive smart board) - Bo
y4MAHUIIATa, BO TEKOT Ha HACTaBHMOT IIPOIleC, CKOPO M Ja e Hem3Oe’KHa
IpuMeHaTa Ha T.H. MHTepPaKTUBHI IIaMeTHU TabAM, KO IM OBO3MOXKyBaaT
Ha HaCTaBHUIIUTe Ja BKAydaT MyATHMeAMjadHM eAeMeHTM Ha OApejeHu
TeMU IpU peaansalija Ha IjeanTe (BMjea, CMMyAallMi U MHTePaKTUBHI
UTPM), Tpe3eHTall NN, KaKo U ITpuOeAeIKy 1 MaHUITyAaIlija cO COAPYKUHUTE
BO peaJHO BpeMe. YUmMAMIIIHATa CpejMHa CTaHyBa MHOTY IIOMHTEpecHa
M TIOaKTMBHA 3a YYeHMI[UTe, 3aToa IITO Ce OBO3MOXYBa IIOroJema
(paexcnbmaHoCT BO HacTaBaTa 1 BO IIPOIIeCOT Ha yderbe. Kopucremero Ha
MHTepaKTUBHIUTe ITaMeTH! Ta0AM IO 3aAp>KyBa BHMMaHIETO Ha yIeHNITUTe
1 TO IT0A00pYyBa pasOuparmeTo Ha MaTeMaTUIKIUTe KOHITeIITI.

e Omnaajn maarpopmm - CsojaTa ,HOmylapHOCT” ja AOCTUTHAa CO
IIOYeTOKOT Ha IaHJeMujaTa IIpedu3BUMKaHa OJ KOPOHA-BUPYCOT.
[TaaTtdpopmure HyAaT MIMPOK OIICET HA PeCypcu M MOXKaT Aa BKAyJyBaar:
MHTEepPaKTUBHIU COAPKIHM, 3aJa4ul 3a yBe>KOyBarbe Ha 3Haerara, KBI30BH,
¢opymu, nmparaaanIy, TECTOBY 3a IIpOBEpKa U CANYHO. Bo miperaesor Ha
KOpJCTeHaTa AUTepaTypa, 'O BOOYMBMe IMO3UTUBHOTO BAMjaHIe Ha OHAAjH
111aTOpMUTE BO IIPOLIECOT Ha yuerhe I CTeKHyBarhe Ha HOBM 3Haera Ha
yueHunure o4 ocHosHo oOpasosanue (Kliziene et al, 2021; Lara Nieto-
Marquez et al., 2020b; Marban et al., 2021).

e Oopasosan codrBepm — Ilpercrasysaar 30Mp 04 pPa3AMYHU TI'OTOBU
KOMIIjyTepCKM Mporpamu, KOM I'o IIoMaraaT ¥ HacodyBaaT y4uermeToO U I
3agoBoaysaar HactasHUTe noTpedbm (CrojanHoscka, 2012). ITocrojaT rosem
Opoj Ha oOpa3oBHM cOpTBEpM KOM MMaaT MOXKHOCT Ja I IOAAp>Kar,
yHampejaT U Aa TM HallpasaT MHTepeCHM HacTaBaTa ¥ Y4YemheTo Ha
MaTeMaTMKaTa BO KJacHMYHaTa yduAHMIIA. Bp3 ocHoBa Ha aocerarHoTo
cozHaHmMe, Oa3MpaHO Ha caejere Ha OOpasOBHUTe TPEHAOBHU, BO
IIpOAO/AKeHNe Ke HallpaBuMe OCBPT Ha HajKopucTeHute codreepu
BO HacTaBaTa I Y4YemeTO Ha MaTeMaTMKa BO OCHOBHOTO OOpasoBaHUe:
SketchUp, GeoGebra n Microsoft Mathematics.

1. SketchUp

ITouetorimre nHa SketchUp rm maorame ymre og 2006 rogmua I1og
nmero Google SketchUp - Tpogumensmonasen (34) codrsep cosgadeH
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o4 crpana Ha Google 3a oaecHyBame Ha IPUKaXKyBambeTO Ha OOjeKTUTe U
BOOIIIITO Ha IIeAOCHMOT IIpPMKa3 Ha TIPajoBUTe Ha HUBHNUTE CATeAUTCKU
mamnu (Liveri, Xanthacou and Kaila, 2012). SketchUp moxxe aa ce xopuctu og,
MoJeAupare Ha egHocrasHU 3/ ¢popMy, cé 40 co3gaBarbe Ha KOMILAeKCHM 3/
objextn. OBaa IIporpamMa MO>Ke 4a ja IIOTTMKHE U CTUMYyAUpa KpeaTUBHOCTa
pyOOIIMTHOCTA Ha YY€HUIIUTE, a CO Toa Aa TO pa3dyAM M HUBHMOT MHTepec 3a
Auzajauparve. [IpumenaTa Ha oBaa Iporpama BO HacTaBaTa IO MaTeMaTHKa
MOXe aa Ouae OeclieHeTa 3a TeMHTe M COAPKMHHUTe Ha reoMeTpujaTta. Bo
HacCTaBHUTe ITpOrpaMM 110 MaTeMaTlKa, TeOMeTpHjaTa Kako TeMa 3aIllouHyBa 4a
Ce M3y4yBa yIITe BO IIPBO ogjeaeHne. JoceralTHnTe IMIpaKTUIHN MICKyCTBa Ha
HaCTaBHULINTE, ITOKa)KyBaaT JeKa yJeHMI[MTe Ha OYeTOKOT MMaaT TeIIKOTII
BO pasrpaHmndyBameTo Ha GpOpMITe, 3apajyl UMarMHaTUBHOTO BU3yaAN3Uparbe
Ha nexkou 3/ gopmu. SketchUp moxe ga ja oaecnn paborara Ha HaCTaBHU-
IuTe U Aa TU 3rodemMu epeKTUBHOCTa U e(pUKacHOCTa BO COBJAajyBarbeTo Ha
IIpeABUAEHUTEe COAPKIMHM BO AeAO0T Ha Ha TeoMeTpujaTta. PyHKIIUMUTE KO T
HyJAU OBaa IIporpama II0JeTaAHO MOXKaT Ja ce pasraejaaTr U IIpMMeHAT CO
HEJj3MHO IIpe3eMarbe Ha AMHKOT: https://www.sketchup.com/en.

A EEEY ]

| 4 SketchUp

Canxka 1: [Tpumep 3a npumena Ha SketchUp Bo yunmaninre — kpenparme Ha KyKa

2. GeoGebra

GeoGebra e annammyen mMateMaTHuKy cO(pTBep/MHTEpPAKTMBHA aIlAN-
Kalmja, Koja MMa MOXKHOCT 4a I'M CIIOM TeMuTe O/ HacTaBHaTa IIporpamMa I10
MaTteMaruka (reomerpuja, aareOpa, CTaTUCTMKA, Kako 1 paboTa CO I10AaTOIM
npexy rpadguuku u tabeaapen npukas). [lorogna e 3a HactaBaTa U 3a y4ereTo
Ha MaTeMaTuKaTra BO OCHOBHO 0Opa3OBaHMe, I1a C& 40 BUCOKO YHMBEP3UTETCKO
oOpasosanue. 3a pasauka og SketchUp (mporpama opmentupana xon 3/
auzajunpame), GeoGebra ce 0aauKyBsa IO BU3yaAm3aliuja Ha MaTeMaTUIKUTe
konnenTu. Cozgagenn ce roaem Opoj Ha 0OpPa3OBHM COPTBEPCKU AIlAMKALIII
3a TeOMETPUCKU KOHCTPYKI[UM U 32 PelllaBarbe Ha aHAAUTUIKY 1 aarebapcKu
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rnpodaeMu, HO OBaa € edHa O/, HajaoOpuTe KOMIGYTepPCKM arAMKaluy 3a
BU3yadu3alyja Ha MaTeMaTuuyky KoHuenTtu u wuaysum (Majerek, 2014).
GeoGebra moxe ga ce mpeseme 04 opuinjaaHara sed-crpanuiia: https://www.
geogebra.org/, IMTO OBO3MOXyBa A€CHO 1 OpP30 BKAydyBarhbe Ha yIeHUIUTe BO
IIPOLIECOT Ha yuerbe.

GeoGebra Cl

@ B-(3520186)

ieleckl = Vieleck (4, B, 8)
— 190

[ Stracke (4, B Vislack1)

— 203

plx) =< ; '

Cauxka 2: [Tpumep 3a npumena na GeoGebra so yunauinre — 6eaexxerne Ha
KOOpAUHATI

Bo cryaujara Ha Joxanec n Yen (Yohannes and Chen, 2021), e HarrpaBen
Iperaez Ha TpyAoBu o H6aszara Ha mogaronu Ha Web of Scienceog 2010 20 2020
roguna. Iloroaemunor aea oa cryaumre ce GOKyCHMpaHM Ha TeMU IIOBP3aHU
CO TeoMeTpHuja U aHaAM3a, UCTPaKyBajku I neppopMaHCHTe BO YIEHeTO Ha
YYeHMITUTe, HUBHOTO pa3MICAyBaibe Ha IIOBMCOK CTeIleH, KaKO M HMBHUTe
CTaBoBM, MHCAerba 1 neprennuu. O Iperaesor Ha CTYAUNUTe Ce ITOKaXKyBa
AeKa yJyemeTO II0 MaTeMaTuKa € 3aCHOBAaHO Ha CTpaTerMy KOU BKAydyBaaT
aKTMBHOCTU U 3a4a4M 3a uMmIrleMeHTanuja Ha GeoGebra.

3. Microsoft Mathematics

Microsoft Mathematics ce mpmmenysa mnpu pelnasame IIpoOAeMM
04 obaacTa Ha AMHeapHaTa aareOpa, cTaTHCTMKaTa M TPUIOHOMeTpujaTa.
Toj e Gecriaaten codprsep Ha Kopropanmjata Microsoft. Pabotu Bp3 ocHOBa
Ha MaTeMaTMYKM U3pasy ¥ IUMa acuM0OAMYeH KOMIGYTepCKU CHCTEM.
ITosutuBHM cTaBOBM 3a IpuMeHara Ha Microsoft Mathematics nponajaosme
BO MCTpaXKyBalbeTo CIpoBejeHO 04 cTpaHa Ha Okrasmjantu u CympujaHu
(Oktaviyanthi and Supriani, 2015). Ce mnokaxkysa JAeka 0BOj codTBep ja
3roJemyBa MOTHUBaIlijaTa Ha YIeHUINTe 3a aKTMBHO BKAy4YyBarbe BO IIPOIIeCOT
Ha yuerbe, KaKo I I10400po pazOuparbe Ha MaTepujaloT koj ce yun. Opaa MIKT-
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azaTka MOKe 4a ce IIpe3eMe 04, CAeAHUOT AMHK: https://microsoft-mathematics.
en.uptodown.com/windows.

Kako n mperxogno criomenature codprsepu SketchUp u GeoGebra,
Microsoft Mathematics moxe sa ce mpumeHysa 3a BU3yaausanuja Ha MaTteMa-
TUYKM KOHIIEIITH, CO Taa pa3AuKa IITO MMa OIllMja 32 Meperhe Ha IIOBPIIHATa
10/, KPUBUTE U MOBUCOKUTE TpapuuKM IIpUKa3y Ha aaredbpa u Kaakyayc. Ha-
KpaTKO, MOXe Ja ce Kaxe geka Microsoft Mathematics e coprsep koj paboTu
Ha ITOBMCOKO MaTeMaTU4KO HIUBO, 3aTOAa IITO MOXKe 4a BU3yaAu3lpa MHOTY all-
cTpakTHM U cumOoanuky mpercrasu. OBa HM yKaXkKyBa Ha TOa geKa OBOj CO(-
TBep e IIOTO/eH 3a IIpUMeHa IT0J0IHa, OAHOCHO BO BTOPMOT 00Pa30BeH IMKAYC
Ha OCHOBHOTO 0Opa3oBaHue, 3aT0a IITO MOTPeOHM ce IIPeTXOAHU IIpej3Haerha
U IIPeTCTaBy 32 MaTeMaTUIKUTe KOHIIETITH.

Camxa 3: [Ipumep 3a npumena Ha Microsoft Mathematics Bo yunanmre —
paBeHKU 1 PYHKIIUN

3akay4ok

Bps ocHoBa Ha cmHTe3a Ha IpouMTaHaTta AuTeparypa, A0jAOBMe A0
nojatok geka yrorpedara Ha VIKT Bo HacraBata u yuemeTo Ha MaTeMaTHKa
BO OCHOBHOTO OOpa3oBaHUe MMa IIO3UTUBHO BAUjaHUE BO JAOMEHOT Ha
CTeKHyBame MaTeMaTHYKM 3Haeha Ha ydeHunwnre. Criopes Hammre
CO3HaHMja, MHTEPAaKTUBHUOT U IOPAeKCHONAEH HAauMH 3a CTeKHYBarbe
3Haera ro INPUBAEKyBa MHTEPECOT U ja 3roJeMyBa MOTHUBAIlUjaTa 3a yderbe
MareMarTukKa, I'm MOA0OpyBa IIOCTOeUKMUTe Iep(pOpMaHCH U TO IOAAPXKyBa
KOHCTPYKTUBUCTUUIKOTO yuerhe M KPUTUUIKOTO paszmucaysarme. Kopucremero
Ha VIKT-aaatku, kako SketchUp, GeoGebra n Microsoft Mathematics, oBozmo-
KyBa BU3yaAmu3alllja Ha MaTeMaTUIKUTe KOHLIENITU U ITPO0AeMCKI CUTYaIIUM,
CO IIITO CTEeKHATUTe 3Haerba MOXKaT Aa IIPeMIUHAT BO TPajHU U IPUMEHABI.

3a pasamka OJ TO3UTHBHUTE WCKYCTBa KOU IpeoBAajyBaaT XKaj
YYEeHMIIUTe BO IIPOIECOT Ha yueme, 3a0eaexaBMe JeKa HaCTaBHUIIUTE BO
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npouecor Ha uHTerpanujarta Ha VIKT Bo HacTaBHMOT mporec ce coodyBaaT
CO OJpeJeHN OTpaHMYyBara U IPeAU3BUIN, OJ THUIIOT Ha: IIPOMEHa Ha
(yHKIIUMTE KOM I'M M3BPIIyBa HACTABHUKOT BO IIPOLIECOT Ha IAaHUparbe U
peaansaliuja Ha HacTaBaTa, HeJ0BOAHA 0OyueHOCT 3a pabota co VIKT-azaTku u
HeIIpUAaroAeHOCT Ha KYPUKYAyMOT.

Ce co nea Aa ja nogobpume roHaramolnHara nxrerpanuja Ha VKT Bo
HacTapaTa U y4erheTo Ha MaTeMaTHKa BO OCHOBHUTE YIMANIIITA, BO IIPOA0AXKe-
Hue Ke MCTaKHeMe HeKOAKY IIperopaky KoM MOXarT Ja IOCAyKaT Kako 4o0pa
OCHOBa 3a MAHO TeOPETCKO M IIPAaKTUYHO MCTPaKyBarbe Ha OBaa OIICeXKHa IIPO-
6aemaTuKa:

e 30oraTyBame Ha WHHUIIMjaAHOTO oOOpaszoBaHMe IIpeKy HepOpMaaHO W
na$popmaaHo oOpazoBaHNe, 3aT0a IIITO BpeMeTO BO Koe >KIBeeMe, CO ITelaTa
CBOja AMHaMIYHOCT, O3 IPOMEHH I TEXHUIKO-TeXHOAOIIKM ITPeAU3BUIIY,
ja mspasysa moTpebaTta 04 ApPYIM THUIIOBM Ha oOOpa3oBaHMe, OCBeH
¢popmaanoro. AngHocra nMa morpeda 04 CTeKHyBabe Ha HOBJM CO3HaHMU]a,
BeIITMHM I TeXHUKM, IIpeKy KOM Ke OBO3MOXIH ceOeHaJorpalyBarbe
3a mogobap KapuepeH pa3Boj, KakO I 3aJ0BOAyBaibe Ha IOTpeOuUTe BO
CeKOjAHEeBHMOT >KUBOT.

e Crapame akIeHT Ha MOpodeCHOHaAHINOT pa3Boj Ha HACTaBHUIIUTE,
OBO3MOKYBajKi MM MHTEpPHM ¥ eKCTepHuM OOyKu (coraacHo co
MHAUBUAYyaAHUTe IIOTpedu) 3a moaodOpysambe Ha VIKT- kommerenijumre.
VKT, 04HOCHO AMTMTaAHUTE KOMIIETEHIIMM CIlafaaT BO TIpyHaTa Ha
cnerupUIHN KOMIIETeHIIMM CO KOM Ce CTeKHyBa HacTaBHUOT Kajap U
MMaaT TOAeMO BAUjaHMe Bp3 KOMIIETeHIIMNTe CO KOU e IIOTpeOHO Ja ce
CTeKHAaT y4YeHHIINTe BO TeKOT Ha OCHOBHOTO oOpasosaHme. PoKycupajku
Ce KOHKpPEeTHO Ha IIpoOJeMaTHKa Koja e padpaboTeHa BO OBOj HayueH TPy4,
BCYIIIHOCT caKaMe Ja ja MCTakHeMe IToTpebaTa 0/, yCoraaceHo U IlapaaeAHo
pasBuBarbe Ha AUTMTaAHaTa KOMIIETEHTHOCT ¥ KOMIIETEHTHOCTa 3a
MaTeMaTM4KM HayKM, TeXHOAOIMja M MHKeHepPMHI, KoM ce BOpojyBaaT
BO OCyMTe KAYYHM KOMIIETEHIIUM 3a JOXKMBOTHO yueme. PasBojor Ha
OBJe KOMIIeTeHIIMI Kaj HacTaBHUIIMTe BO IoJeM CTelleH IIpMJOHecyBa 3a
y4eHHUIIUTe OJ, OCHOBHO OOpa3oBaHIe Ja ce CTeKHAT CO TpaHCBep3aAHNTe
KOMIIeTeHIMM ITIOBP3aHI CO OIlpejeleHN ITpeAMeTHI IToApadja (4UrnTaaHa
IIICMEHOCT;, MaTeMaTuKa I IpPUPOAHM HayKM; TeXHUKa, TeXHOAOIMja U
IPeTIPUEeMHUIITBO), Cogp>KaHu o HanmonaanuTe cranzapAu 3a OCHOBHO
obpasoBaHIe.

e llpuaarosysame 1 yHaIlIlpedyBarbe Ha MaTeMaTUIKIOT KyPUKYAYM.

e Kopucrerme Ha HOBM HacCTaBHM MeTOAM, CPeACTBa U TeXHUKM, COTAacHO CO
HOBJTe 00Pa30BHI TPeHAOBH, KaKO U Kperparbe Ha II0roAeM Opoj AUTUTaAHI
MaTtepujaan 3a ydeme, 00pa3oBHI cOPTEePU M OHAAJH I1A1aTPOPMIL.

e OmnpemyBame Ha CUTe YIMAUIITA CO COBpeMeHa KOMIIjyTepcka oIpeMa I
aJaTKI.
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