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Summary: This paper provides an overview of published scientific papers in refereed journals on the use of new
media in teaching geography. Relevant previous research on the application of GIS in the process of teaching at the
secondary and higher education is considered from critical aspects. The main objective of this theoretical study is to
systematically and chronologicaly point to the central themes that were dealt with by researchers in the context of
the study of GIS in teaching geography. Research has shown that the interest of researchers for GIS in education
stydies is growing in line with the development of information and communication technologies, that study topics
of the problem varied, and that the number of research and range of topics increases after 2000.
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Introduction

The process of computerization of society has significant implications for the
education, which leads to increasing of the introduction of new technologies in schools, as
basic institutions for the education of young generations. In line with the development of
society, objectives of education are changing in the direction of forming students that are
going to competently approach the processes of research, study, acquiring of new skills,
solving specific problem situations. Starting from the premise that modern society is
characterized by rapid change, it is necessary for the education of young people to be
flexible, and for the acquired knowledge to be functional and compatible with the needs of
the society which is itself in the process of change (Stanisavljevi¢ Petrovi¢, Z., 2015a).
modern educational process is significantly supported by a process of computerization, that
takes place in order to monitor technological developments and prepare students to actively
participate in the changes and innovations, as well as to initiate their further dissemination
(Bass R., Eynon B., 2009; Guzey S.S., Roehrig G.H., 2009). The students are expected to
master knowledge in the right way, but also to learn how to correlate what they learn in
courses with previously acquired knowledge. The new media have especially important role
in this process, and, if used appropriately in teaching, can change educational cognitive
activity of students and enhance their independent work (Turayevo B.Z., Parts T.E., 2014).

In this sense, it can be concluded that the new media, as an integral part of ICT, are
inevitable feature of modern teaching and undoubtedly have a major contribution to the
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modernization of the teaching process. Application of modern media and multimedia
implies changes in teaching at all levels of education and facilities. Accordingly, the
application of new media in teaching geography influences the changes in the organization
of teaching and in the character of the acquired knowledge. An extremely important role in
this process belongs to GIS (Geographic Information System), which has great potential in
the modernization of geography teaching. GIS is designed as a system for the collection,
storage, management, analysis and presentation of spatial data. This is an information
system for handling a variety of geographic information, which enables research and solving
all kinds of problems (Craglia M., 2000).

In developed countries, the application of GIS in education is on the rise, especially
when it comes to geography teaching in secondary schools and universities. GIS has a very
high potential in teaching, especially in the introduction of various devices and the use of
innovative teaching approaches and methods (KERSKO, J.J. et al. 2013). Through new
technologies and computer techniques based on the "cloud", it is possible via the Internet to
reach very important data useful to students in the process of understanding the content of
geography at all levels of education. GIS applications can be used in the classroom, the
laboratory, in the field, which significantly facilitates the learning process, makes it more
interesting and responsive to the young generation. Seen from a pedagogical point of view,
application of GIS enables integration of knowledge from different subjects, which
contributes to a better systematization and sustainability of students' knowledge. One of the
important potential of this information system is the fact that it allows the visual
presentation and easier interpretation of geographic data, which is especially important for
students of primary and secondary schools. Using GIS enables research activities to be
easily introduced to students, preparation of various types of projects in the local
environment, which contributes to connection with the local community and application of
knowledge in practice.

For the last 50 years, the application of new media in teaching geography is
expanding, particularly in developed countries. Accordingly, there is a tendency of
increased interest of researchers for this issue, especially regarding the application of GIS,
which has become an integral and indispensable part of geographical education in secondary
schools, as well as future geographers on faculties.

A review of research on new media in teaching geography

The interest of researchers for studying of the application of new technology in
teaching geography began during the nineties of the last century. At first, a small number of
studies on this subject appeared, however, with the growing implementation of new
technologies in the education process, the number of research papers increased. Due to the
increasing production of works, as well as to a variety of topics related to new media and
geography, with the aim of systematic monitoring of these issues, all available papers are
classified into three categories based on chronological principle:

1. Works published before the year 2000
2. The papers published in the period from 2000 to 2010
3. Later works, published after 2010

Among the papers of the first category, published in the early nineties, papers that
deal with the significant potential of new media technologies in teaching, are pointed out.
The starting premise is that the full implementation of new technology in teaching
geography requires timely, even while studying, active development of future teachers'
competence. Accordingly, in this period we see the first initiatives to introduce changes in
the education of future geographers, referring to the use of computers. According to this
initiative, there are papers that are aimed at innovating the curriculum in which, in addition
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to a recognizable part of theoretical subjects, new subjects are introduced, which are aimed
at the development of competences in the work of information and communication
technologies. Accordingly, the authors of the works of this period underline the need for
syllabus innovation in which new computer technology would be represented. In 1990, a
group of authors led by David J. Unwin, lay the foundation of a new syllabus to be
implemented in the UK. The syllabus is divided into six major sections relating to the
context, cartographic and spatial analytical concepts, their realization in a computing
environment, operations, applications and institutional issues (UNWIN D.J. et al. 1990).

Two years later, in 1992, a paper that critically examines the introduction of GIS in
geography curriculum was published. Specifically, the authors Karen K. Kemp, Michael F.
Goodchild and Rustin F. Dodson (1992) insist that GIS was incorporated into the curriculum
without the prior broad consensus of all the potential problems that this change may bring.
Conclusions indicate that the importance of the way the content that deals with GIS was
presented, was recognized. It is believed that these subjects have to be more practically
oriented and implemented through laboratory exercises, because the mere theoretical
presentation of this system has not proved to be adequate. In this context, it is stated that the
skills related to the use information systems need to be taught in the early years of the
geography study and more complex systems to be introduced gradually. As the most
important conclusion, it is pointed out that subjects dealing with GIS should not be
conducted separately, but in the systemic integration with other theoretical subjects, in order
to reach the full potential of the use of computer technology in education (Kemp K.K, et al.
1992).

In the analysis of the literature published in the nineties, one must remember that
this is a period of expansion of personal computers. The fall of prices, size reduction and
user friendly software, have made possible for personal computers to gain popularity, to
enter into all homes, which prompted the development of new software tools for wide use.
Besides the GIS system, which at this time could not be available to everyone, other tools
that could be applied in the teaching of geography in every school appeared, because they
did not need large funds for application. Thus the work of the author Charlie Fitzpatrick's in
1993, talks about the high potential of computer use in teaching geography through word
processing, databases, telecommunication, graphics, games, reference, simulations,
multimedia, geographic information systems, global positioning systems... (Fitzpatrick C.,
1999.)

With the evolving of the Internet and telecommunications systems that enable
better, easier and faster networking, the directions of development of geography teaching
were defined through networking of geographical associations, university, government and
private sector. Specialized software in the field of geography, such as GIS and GPS (global
positioning system) were at the forefront because they allow, through computer graphics,
learning with visual presentation of the terrain spatial characteristics. Simulation, mapping,
photos in digital format, make learning more interesting, allowing the presentation of a
number of examples and making geographical sciences approachable to students at all levels
of education. (Nellis M.D., 1994)

In the first half of the nineties, the papers were mainly focused on university level
of education and issues of GIS implementation in the curriculum for the education of future
geographers. In the mid-nineties, issues that do not only deal with how to learn GIS, but also
how to teach with GIS, began to be discussed. It is believed that these two pedagogical
aspects of geographic information systems are in synergy and need to be conjoint. As an
abstract representation of geographic phenomena, GIS connects the locations, attributes and
time, and as such is a great help to teachers of geographic sciences. In this way, students and
pupils are helped to "think geographically" (Sui D.Z., 1995).
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After several years of GIS implementation in teaching geography curriculum,
conditions for research of views of all the actors involved in the education process of future
geographers, primarily teachers, were created. Opinion survey of teachers on the application
of GIS through questionnaires and interviews indicated the key organizational problems.
The problems were related to uneven previous knowledge and competence of students in the
IT sector, which lead to significant problems in the organization of teaching. It is considered
necessary to assess these skills and unify groups of students according to these data in order
to adapt classes to each group. Research results also point to the advantages of using GIS in
the development and implementation of the interdisciplinary project work, which is of great
importance for the study of geography in secondary and higher education (Audet R.H., Paris
J., 1997).

Surveys conducted in the late nineties indicate the high potential of GIS in terms of
new approaches to teaching geography. The results of the case study conducted in 1999
which dealt with the potentials and problems of using GIS in teaching geography in the fifth
grade of the primary school classroom, support this statement. The results showed that the
use of these technologies enrich geographical knowledge and enables new ways to exercise
and strengthen skills. The application of these systems generally motivated pupils, although
in some cases it caused frustration, mainly because of an insufficient level of ICT
competencies, as well as the lack of applications adaptability to previous level of students'
education, which led to the adoption of the presented material at different speeds. In order to
overcome these problems, the possible solutions were proposed: the use of local data in the
context of resolving concrete problems, the development of GIS software modules that will
be adapted to the specific age, and the use of collaborative approach to learning (Keiper
T.A, 1999).

There is no doubt that new technologies have led to significant changes both in the
profession of geographers, and in geography teaching at all levels. GIS proved to be a
powerful technology that allowed high school students, as well as the university students to
get involved in solving the serious issues that have both local and global importance for
society as a whole. However, the authors David Lemberg and Joseph P. Stoltman (1999)
draw attention to the fact that this new technology in education carries with it a variety of
traps, such as, for example, excessive focus only on technology. In practice, this would
mean that students pay more attention to the technology - how to display the map or the
environment, instead of using the technology as an aid to further solve specific problems.
Quite reasonably, authors draw attention to the problem-solving ability of particular
importance in the education of young people and that it is the key to their future contribution
to the community in which they live. Since GIS is an interesting technology with high
capabilities and as such, easily turn the focus from crucial issues, it is of utmost importance
to motivate the students to take an informed discussion, debate, foster logical reasoning and
critical approach, and to address the problems of local and global importance (Lemberg D.,
Stoltman J.P., 1999).

Research on the introduction of GIS into geography lessons have shown that
despite the increased interest, the process of implementation in education, taking the total
number of schools into account, was extremely slow. Although GIS systems have been
introduced into the curriculum at universities that prepare teachers, a large number of
teachers who started working before 1990 did not have the opportunity to be educated about
these systems, and thus to use these systems in teaching. This fact has been recognized as
one of the causes of the slow introduction of GIS in schools. As a solution, the introduction
of the systemic education of existing geography teachers with the aim of accelerating the
implementation of new technologies in the teaching process, was proposed (Bednarz S.W.,
Audet R.H., 1999).
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In the period from 2000 to 2010, the number of published papers that study the
method of application and the effects of new media in teaching geography was significantly
increased. Compared to the previous period, the works are more diverse, handle the issue
from different aspects, and do research on a variety of samples. The most common tests are
directed towards the implementation of GIS in secondary and higher education, and specific
topics dedicated to teachers of geography and conceptual issues of application of GIS in
education.

At The First International Conference on GIS and Education, held in July 2000,
considerable attention was paid to the modernization of teaching geography at all levels.
The need for the existence of continuity at the primary, secondary and higher levels of
education by applying GIS technology was pointed out. During this period, issues related to
the application of GIS in secondary schools with the aim of advancement of geography
teaching and better preparedness of students for work or study process, were especially
considered (Donaldson D.P., 2001).

In accordance with the conclusions of the conference, during this period there is an
expansion in the study of the application of GIS in secondary education, as evidenced by
numerous studies in different parts of the world - in Finland (Ratinen I., Johansson T.,
2005), Rwanda (Foster M. et al. 2007), Hong Kong (Tse T.F., 2005), Singapore (Yap L.Y.
et al. 2008). Focus of research when it comes to secondary education, is on students'
knowledge in this field, their preparedness for the next level of education, and understanding
of GIS as a software package for aid to learning. The need for creation of different interface
for faster and easier adaptation of this complex software package to level of maturity and
education of high school students, in order to maximize the effects of the use of these
technologies in the classroom, was pointed out in the papers. Similar to the research
conclusions from the previous period, the importance of practical engagement of students in
solving specific, practical problems related to the local environment that is closest to high
school students was emphasized. It is believed that the practical activities of students with
the help of GIS give the best results when it comes to the development of geographical
knowledge and skills. This is corroborated by experimental study in which it was concluded
that the high school students need practical aspects of solving geographical problems in
order to successfully overcome the science of geography (Patterson M.W. et al. 2003). The
opinions of high school students indicate that they recognize the value of this information
system, that they have a positive opinion on GIS and see it as a support in the adoption of
geographical knowledge and skills. This is corroborated by examination of the attitudes of
students, which showed that the use of GIS has a positive effect on the motivation of
students and raises the level of thinking (West B.A., 2003).

However, some authors draw attention to possible problems arising in the
application of GIS in teaching geography, noting that a significant part of the problems
related to pedagogy, and pedagogical approaches and teaching strategies used in the
teaching of geography. In order to overcome these and other barriers in the application of
GIS, the authors point to the need for a large number of studies from the practice in order to
select the most appropriate pedagogical models that enable the successful implementation of
teaching geography (Bednarz S.W., 2004).

Similarly, other authors point to barriers in the application of GIS at higher levels
of education, noting that the problems are related to technical barriers arising from the
complexity of the software, the lack of experienced teachers and learning materials and
systemic problems related to motivation (Lloyd W.J., 2001). Despite the problems that arise
in the application of GIS in education, many colleges and universities continue to support
learning based on new technologies. Bearing in mind the great potential of GIS in the
learning process, the need for the introduction of GIS courses in other departments, in the
sciences that deal with related issues, for which perception of spatial dimensions and
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connection with the local community are important, is pointed out (Sinton D.S., 2000). In
this context, the authors point to the results of an experiment conducted in 2003 at the State
University in the US where a high correlation between the improvement of the awareness of
students about space and the introduction of GIS in the process of teaching was found. In
fact, students who learned GIS within their curriculum showed much better results in the test
of spatial thinking then students who did not work previously with this information system
(Lee J., Bednarz R., 2009).

An important prerequisite for the application of GIS in teaching geography is
adequate education of teachers or adequate competences needed to use GIS. In the first
studies on this subject, teachers showed some skepticism towards the implementation of GIS
in education, calling it "stepping into the unknown, taking risks, experimenting and creating
pathways." (Alibrandi M., Palmer-Moloney J., 2001). Given that on this field problems
concerning the competence of teachers in the application of GIS systems were revealed, a
significant amount of research was devoted to the additional training that would enable
greater representation of GIS in the school system. The survey results show that teachers,
even in developed countries, such as Finland, during this period (2000-2010) were not
adequately prepared for the use of GIS. More specifically, the survey results show that
teachers do not have sufficient knowledge and that the majority had no training in the use of
GIS (Johansson T., 2003). In order to solve the problem of insufficient implementation of
GIS in teaching geography, various steps were undertaken in terms of organizing adequate
training for teachers. However, only the organization of training, did not solve the problem.
Research on the attitudes of teachers who have completed the training has identified new
problems - lack of time, different levels of skills among the students and the complexity of
the software, which has led to a higher percentage of teachers maintaining traditional
methods of work (Baker T.R. et al. 2009). In order for the professional development of
teachers to result in adequate implementation of GIS in education, it is necessary to fulfill
certain requirements relating to the adjustment of the workshops dynamics, realization of the
importance of implementation, identification of relevant content, gradual introduction of
new content, providing additional structural support (instructions, materials, web-sites,
contacts ...), providing access to the software and data from home (in order for teachers to
be able to continue to work at home after the end of the workshops), motivation, and
systemic support from the institutions (McClurg P.A., Buss A., 2007).

Given that in this period there was a remarkable expansion of the Internet use and
the development of a large number of multimedia tools, the literature in this area becomes
richer because works that deal with the new models of teaching geography and GIS through
the use of new media in education, on all levels, started to appear. At the beginning of 2000,
the design of multimedia classrooms that would maximize the benefits of information
systems in teaching was proposed (Deadman P. et al. 2000). During this period, the
conditions were created for e-learning or distance learning, which allows teachers and
students continuing education outside the classroom. On-line learning expands the diversity,
individuality and support in line with the preferences of the students. Applying internet-
based learning, new methods in the teaching of geography were developed, which leads to
improving the quality of teaching (Lynch K. et al. 2008; Baker T.R., 2005).

In the period from 2011 to the present, the issues of papers on the implementation
of GIS in teaching geography are becoming increasingly diverse. Interest in GIS spreads to
all continents, and even countries that are less developed find ways to implement GIS in
accordance with their capabilities. In these countries, as the biggest problem in the
application of GIS in teaching, the lack of material resources is identified, or the lack of
funds required for the purchase of hardware and software. Accordingly, solutions for greater
application of GIS were sought, and as one of them, the use of printed material from GIS
that is distributed to students, was pointed out (Breetzke G. et al. 2011). Similarly, the
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authors suggest other solutions for the use of GIS in poorer regions, such as, for example,
work with one computer in the classroom that the teacher uses to demonstrate specific
geographic content using GIS to students. In one of the studies, it was shown that the use of
this information system in education positively affects the geographical knowledge of pupils
(Demirci A., 2011).

Problems related to the competence of teachers and the use of GIS in education,
which have been identified in the previous period (2000-2010), remain a major concern for
the authors. In this context, possibilities and appropriate solutions for improving teacher
competence were analyzed. One of the current proposals for solving this problem is seen in
the development of specialized tutorials for teacher training. The study author Hong (2014)
proposes the planning, development and design of tutorials aimed at further training of
teachers of geography. The author emphasizes that in the process of planning and
preparation of such tutorials it is necessary to consult the teachers themselves, who are the
most important link in the compound of information, educational and geographic
knowledge. In this respect, it is emphasized that the tutorials that have been created based on
the opinions and suggestions of teachers, give much better results and increase the level of
application of new technologies in practice (Hong J. E., 2014).

There is no doubt that teachers are central figures when it comes to innovating the
teaching process in teaching geography at all levels. Accordingly, in order to increase the
share of information technologies in the teaching process, some studies have aimed to
examine precisely the attitudes of teachers (Hohn S., 2013; Buabeng-Andoh C., 2012).
Results indicate that the teachers' attitudes are conditioned by various factors (lack of
practice, insufficient knowledge of software, lack of time and resources ...), but a very
important role have the factors that are determined by the school as an institution. This is
corroborated by research that examines the motivation of teachers to develop competencies
for the use of GIS in teaching geography. The results support the view that the school
support is very important and that school context has the greatest impact on the motivation
of teachers (Jinn-Guey, L. et al. 2013).

The attitude of teachers towards the implementation of new media in teaching
geography is different and according to available research, rather uneven. Among the tested
population there are teachers who have positive attitudes and are happy to accept the use of
new media in teaching but there are also cases where the resistance or insufficient
motivation of the teaching staff is present. In this context, the results of the national survey
on the use of GIS in Taiwan are interesting. The results of a national survey designed for
teachers of geography showed that 99% of teachers support the use of GIS systems and at
the same time believe in their proper competence for its use in the classroom (Wang Y.-H.,
Chen, C.-M., 2013). In contrast, some studies show that teachers are still skeptical about the
use of IT systems, and that they believe that there are still no adequate conditions for their
implementation in school practice. Although there are significant efforts to modernize
geography teaching through GIS system, it is believed that the teachers do not use enough
these systems in teaching, as well as their competencies are not at a high level (Hohn S. et
al. 2011).

In domestic literature there is a very small number of papers dealing with the
application of GIS in geography teaching. A chronological approach to the analysis of these
papers demonstrates that the first papers dealt with the potential of ICT systems in the
geography teaching in general. Special attention was paid to the implementation of active
methods in teaching geography, where the importance of activating students with the help of
new media was emphasized. For example, in the work "Active methods in teaching
geography, the road to quality education”" (2003) the approach to the possible innovation of
teaching geography with an emphasis on overcoming the traditional methods and forms of
teaching with the use of modern information technology was presented. The paper, among
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other things, indicates the importance of multimedia applications that can be used in
teaching geography and of features some programs offer, such as, for example, Encarta
World Atlas - The Most Comprehensive World Atlas Ever Created (Ivkov A., 2003: 97).

Although the importance of application of sophisticated software in school, like
GIS, is recognized on the national level, it is still not possible to talk about a wider
application, primarily because of the lack of systemic support. It is known that for a long
number of years the situation in education is at a low level, while on the other hand the
application of GIS requires significant costs of various types - from procurement of
hardware and software, through technical support, to the training of personnel to use it
(Cmmpanuh C., 2005).

In the article "Didactic value of geographical informational systems (GIS) in
geography teaching", the experiences of developed countries on the application of GIS in
teaching geography are listed. Good practices in the UK and Germany, the USA, Brazil, or
in the neighboring countries (Hungary and Greece) indicate the high value of GIS in
teaching geography. In these countries, GIS was introduced into the national curriculum and
thus become an integral and indispensable part of the geography teaching. The authors
consider the special didactic value of this system citing advantages in terms of data entry,
processing applications, as well as presentation of information. It is believed that GIS should
be introduced as early as in the first cycle of education because it contributes to the
development of specific geographical knowledge and skills: understanding the concept of
vector and raster digital maps, plotting symbols and routes on digital maps, distance
measurement on digital maps, conducting surveys using simple graphs and other visual
funds on maps, comparison and interpretation of various digital sources on the Earth's
surface, such as aerial footage and maps of different scale (Komlenovi¢ D., Mani¢ E.,
2008:635). The paper states that "the importance and role of GIS in education system should
be seen in a broader context, ranging from the competence development of students and
teachers, through changes in the curriculum, institutional methodology, to the changes
within the community" (Komlenovi¢ ., Mani¢ E., 2008 626)

The paper "Possibilities of computer application in modern geography teaching"
(UBkoB-LIurypcku A. et al. 2009) discusses the issues of modernization and advancement of
geography teaching using modern learning strategies, methods and forms of work that are
based on the use of computers. The authors suggest the existence of a number of strategies
that can be used, depending on the type of program. Special attention is given to the
selection of software, where teachers can see the programs that have educational character
and programs that work in our country and are aligned with the official curriculum. Similar
to other works, this paper points to the importance of competence of teachers for the use of
specialized software in teaching geography. The value of this work is pointing to the
different possibilities of using computers in teaching geography, ranging from the use of the
Internet in the development of curricula, the use of Power Point in the classroom, to use of
multimedia packages and GIS.

Mani¢ (2010) discusses related issues for the application of GIS in higher
education in teaching economic geography which concludes that, unlike geography, GIS
application in teaching economics is rather modest. The author believes that this system can
be of great importance in the content mapping of economic data and indicators, as well as in
the work of spatial and statistical data analysis. Although closely related to the geographical
faculties and departments, the author states that the studying and the use of GIS could be
particularly useful at other universities and vocational schools too. The author states that
further strengthening of the importance of GIS and its wider application in higher education
is expected in the future (Manuh E., 2010).

The study Ruzi¢i¢ V. and Blagojevi¢ M. (2012) shows on the concrete example
how with the use of GIS in teaching subjects: Information technology and techniques and
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Computer science classes for students of technical universities can be created. In this paper,
the authors give detailed descriptions of exercises that can be applied in working with
students who are related to the planning of databases model, organizing and validating,
working with DEM data, geoprocessing and spatial statistics. The conclusion of the research
points to the significant potential of GIS in providing answers to the problems of space,
because this system provides not only information on the location and characteristics of
objects, processes and phenomena, but also carry out an analysis of their spatial
relationships (Pyxxuunh B., brarojesuh M., 2012: 241).

Conclusion

The main objective of this paper is to review available literature on the use of new
media in teaching geography. Given that the application of new media in teaching
geography is closely linked with the implementation of GIS, the largest number of
considered papers refers precisely to the application of this system. For the purposes of this
study only articles in scientific journals were selected, although one should not ignore the
fact that in recent years all over the world, books that deal with this issue were also
published (Milson A.J. et al. 2012; Unwin D., 2012). However, due to the chronological
approach that was used in this paper, in addition to journal articles, other literature was not
included, primarily due to the fact that the publication of books on this subject was not
equally represented within the time periods that were studied. Since the application of ICT
in teaching geography is still a relatively new topic, especially in our region, we felt it was
necessary to follow its development from the very beginning, that is, from the nineties to the
present. To better clarify the changes that have taken place since the introduction of the first
information system in geography teaching and writing about them, all the available works
are divided into 3 categories depending on the time of the papers publication.

The first category includes papers published before 2000, where the issues were
mostly limited to the potential of GIS in secondary and higher education. In the works of
this period the issue of introduction of GIS in higher education, making the first curriculum
aimed at innovating teaching geography by using modern information systems is dominant.
Research done in this period include the practical aspects of the application ICT systems in
the teaching of geography in high school, as well as the barriers and different problems
facing geography teachers when introducing new technologies. In this period the issue of
competence of teachers for the implementation of the contents of geography with the help of
new media starts to be examined.

The second period, which includes published papers from 2000 to 2010 is more
versatile when it comes to topics that are represented. Dominating themes related to the
study of the implementation of modern ICT in geography teaching, as well as issues related
to the achieved effects in relation to development of geographical competencies of the
students. In addition to the themes that dominated in the past there are also topics related to
e-learning and its application in teaching geography content, which is in line with the
expansion of new media and their increasing use in the educational process. E-learning is
seen as an opportunity to geographical knowledge acquired outside the classroom, in every
place and at any time, which is important in order to enrich the knowledge of students, but
also for the professional development of teachers.

Papers relating to the application of GIS in teaching geography experienced
expansion in the period after 2010. Plenty of various topics, different approaches of authors
emphasize the importance of the application of GIS in teaching geography at all levels. In
the works from different parts of the world the experience regarding the application of GIS
in teaching geography were described and explored, and it is interesting that even the poorer
and less developed countries include the application of GIS, adapting it to their capabilities.
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Papers published in this period are increasingly based on research of teachers' competencies
in accordance with the need for application of more and more sophisticated tools for
learning geography, cartography and analysis of spatial data. Even in developed countries
the lack of competence of teachers is pointed out, as well as the need for different skills that
would improve their IT, but also pedagogical competences. In this context, developing a
new approach to the professional development of teachers, that is based on new
technologies and that represent carefully manufactured tutorials aimed at teachers of
geography and related subjects.

In contrast to the large number of papers on this topic published abroad, papers
published in domestic journals are scarce, which implies that the application of GIS in
education is not satisfactory. Although since 2003, the issue of changes in geography
teaching at all levels was dealt with, and the need for greater use of modern technology in
order to improve the quality of teaching geography is pointed out, it seems that there is still
no clear systematic solution for this issue. The reasons for this may be different in nature,
but they are definitely related to insufficient financial investment in adequately equipping
classrooms and the means of modern information technology, as evidenced by the majority
of local authors (Cmmipanuh C., 2005; Manuh E., 2010). Closely related to the problem of
equipment is the issue of insufficient investment in the professional development of
geography teachers, especially in the application of ICT systems in the teaching process.
Bearing in mind the intensive development of new technologies as well as exceptional
receptivity and interest of young people for a variety of internet content, it is realistic to
assume that the learning of young generations in the future will be based on sophisticated
information systems (Stanisavljevi¢ Petrovi¢ Z., 2015b). In this context, changes to the
education of young people in all areas are necessary, including the education of future
geographers, in order to make it more modern and better through orientation on teaching
based on new technologies.
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HOBU MEJIUJA Y HACTABU 'EOTPA®UJE: TIPETJIE] JUTEPATYPE
CJIABAHA AHBEJIKOBUR', JIPATAHA [IABJIOBUR?

'Vuusepsumem y Beozpady — Ieozpagpcku paxyimem, Cmydenmexu mpe, 3/3, Beozpad
2Vuusepsumem y Huuy, @unozogcku gpaxynmem, Bupuna u Memoouja 2, Huw

Cazkerak: Y pafy je 1at npere/i 00jaBJbeHUX HaYYHUX PaJioBa y peh)epeHTHUM YacoNucHMa 0 KopHihielky HOBUX
Mendja y HacTaBH reorpaduje. Ca KpUTHUKOT acIleKTa pa3MaTpajy ce peleBaHTHA JOCAJallliba HCTPAXKUBAKBA O
npumenn ['MC-a y mporecy HacTaBHOT paja Ha HUBOY CPEIEEr M BHCOKOT oOpasoBama. OCHOBHM ILIMJb OBOT
TEOPHUjCKOT UCTPAXXUBaba je J1a Ha CUCTEMAaTU30BaH M XPOHOJIOIIKY HAYMH yKake Ha IIEHTPaIHe TeMe KOjuMa Cy ce
0aBUIM HCTpaXKUBAaul y OKBHpY mpoydaBama [1IC-a mactaBu reorpaduje. VcrpaxkuBame je IOKazalo Ia
MHTEPECOBakhE MCTpaXKMBauya 3a npoydaBame ['MIC-a y HacTtaBum pacte y CKJIamy ca pa3BojeM HH(OPMALHOHO
KOMYyHHKALlIOHE TEXHOJNOTHje, Ja Cy TeMe MpoydaBama OBOI IpoOieMa pa3sHOBPCHE, Kao M Ja ce Opoj
HCTpaKHBama U CreKkTap TeMa nosehasa Hakon 2000. ronuHe.

Kibyune peun: HoBu Menuju, I'MIC, HacTaBa reorpaduje, HCTpaKuBamba, Mila/IH, HACTABHULIH

YBoa

[Iporiec mHpOpMTH3aAIMje APYIITBA OCTaBjba 3HAYAjHE HMIUIMKANHjE Yy eIy
o0OpasoBama, IIITO TOBOJAX 10 cBe Beher yBohema HOBUX TEXHOJIOTHja Y IIKOJIE, Kao 0a3ndHe
YCTaHOBE 3a BaCIUTamk-E M 00pa30Bame MIIAANX TeHepanuja. Y CKIaay ca pa3BojeM APYIITBa
Memajy ce IMJbEBH 00pazoBama y cMepy hopMupama yueHHKa Koju he koMneTeHTHO puhu
mpoIiecuMa HCTPAXHBaWka, Y4YCHAa, YCBajalkha HOBHX BCUITHHA, PCIIaBakby KOHKPETHHX
npoOiemckux cutyauuja. [lonaszehu ox craBa na caBpeMEHO IPYLITBO KapakTepuIly Op3e
MpOMEHe, MOTPEOHO je a oOpa3oBame Miamux Oyae (QICKCHOWIIHO, a Jla CTCUCHA 3Hamba
Oyny ¢yHKIMOHanHAa W yckialjeHa ca morpebama JpymITBa KOje jeé M caMO Y IIpOLEcy
npomena (Stanisavljevi¢ Petrovi¢ Z., 2015a). 3HauajHy HOJPIIKY CaBPEMEHOM MPOIECY
oOpazoBama mpyxa mnpouec uHpopmaruzalnuje, KOju ce JelmaBa ca LUbeM npahema
TEXHOJIOIIKOT pa3Boja M MpHUIpeMara YIeHHKa 32 aKTHBHO yYECTBOBAWmE Yy IIPOMEHAMa H
HWHOBaIlfjaMa, Ka0 W HUXOBOM JaJbeM HHUIMpamy u aucemuHarmju (Bass R., Eynon B.,
2009; Guzey S.S., Roehrig G.H., 2009). On y4yeHuka ce o4eKyje na OBlaja 3HambHUMa Ha
[IpaBH HAYWH, aJTH U 1a HAYYH Ja KOPEIallljCKH carjielaBa HaCTaBHE cajpiKaje U 3Harma Koja
je ycBojuo. IToceOHO 3HaUajHY yIIOTy Y TOM IIpOIeCy UMajy HOBH MEIH]jH, KOjH, YKOJIHKO Ce
KOpDHCTe Ha aJeKBaTaH HA4YMH y HACTaBH MOTY MPOMEHHUTH OOpa30BHO KOTHHUTHBHY
AKTHBHOCT YYeHHKa M MoOospiaTh mHUXoB camocranuu paj (Turayev B.Z., Delov T.E.,
2014).

VY TOM cMHCIy MOXE Ce KOHCTaTOBaTH Jia Cy HOBM MEIMjU, Kao CACTaBHHU €O
nH(pOpPMaALMOHO-KOMYHUKAIIMOHNX TEXHOJIOTHja HEM30CTaBHO 00eleKje caBpeMeHe HacTaBe
U J]a HECYMEbMBO MIMa]y BEJIMKH JOIIPHHOC Y MOJICPHU3AIM]H HACTABHOT mpoleca. [IpuMena
CaBpEeMEHHX Mefja, Ka0 U MyJITHMEIHja UMIUTHIIPa IIPOMEHE Y HaCTaBM HAa CBIM HUBOMMa
U canpkajuma obpasoBama. CXoIHO TOME, IPUMEHA HOBHX MEJHja Y HACTaBH reorpaduje
yTHIATa je Ha MPOMEHE y OpraHM3alliji HAacTaBe M KapaKTepy 3Hama KOje YUCHHIN
ycBajajy. M3y3erHo 3HavajHy ynory y ToM npornecy nma I'MIC (I'eorpadckn nHPOpMannoHn
CHCTEM), KOjU WMa BEIMKH TOTEHIWjal y MoJepHH3aluju HactaBe reorpadmje. TUC je
OCMHIIUBEH Kao CHCTEM 3a MPHUKYIJbamke, CKIAIUINTEHE, YIpaBjbambe, aHaIu3y |
MPECTaBIbakbe MPOCTOPHUX MoAataka. To je MH(POpPMAIMOHM CUCTEM 33 MaHUIYJAIH]y
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pasnuuuTEM TeorpadckuM ToJanuMMa, Koju omoryhaBa HCTpakMBama H PELIaBambe
pasHoBpcHuX npobiiema (Craglia M., 2000).

VY pasBujennjuM 3emipama mnpuMeHa [ MC-a y oOpa3zoBamy je y yCHOHY, OCEOHO
KaJa je ped o HacTaB reorpaduje y cpeamuM mkonama u Ha Qaxyrretuma. [MC numa
BEOMa BHCOKE MOTEHIIMjajie y HACTaBH, IIpe CBera y Aely Kopuinhema pa3tnauTux ypehaja
YW WHOBATHBHHMX HacTaBHUX mnpuctyna u metona (Kerski J.J. m gp. 2013). Ilyrem HOBHX
TEXHOJIOTHja W padyHAapCKUX TeXHHKa 3acHoBaHMX Ha "cloud" 6a3m, moryhe je myrem
uHTepHeTa Johu 10 BeoOMa BaXXHHX IMOJATaka KOPHCHHUX YYCHHIMMa y yCBajamy calpikaja
reorpaguje Ha CBMM HMBOMMa oOpasoBama. [MC amimkamuje ce MOTy KOPHCTHTH Yy
YYHOHMIM, J1a00paTOpHju, Ha TEpEeHy, LITO 3HAYajHO OJIAKIIaBa MPOLEC y4erma, YHHH ra
3aHUMJPMBHMJUM W TPHjeMUYMBUjUM 3a Miaje reHepauuje. [locmarpaHo ca mnemaromkor
acniekta nmpumeHa [MC-a omoryhaBa uWHTerpanujy ca3Hawkba W3 Pa3IMIUTHX HACTABHUX
obylacTh, WTO AONPUHOCH O00JbO] CHCTEMAaTH3alMjH ¥ TPAjHOCTH 3Hamba Y4YCHHKA H
cTyneHara. Jenan o OMTHHX IOTEHIMjana OBOT HHOPMAIMOHOT cucTeMa je 1a omoryhasa
Jla ce BU3YEIHO MPENCTaBe M JIAKIIe MHTEPIPETUPA]y TeorpadCKu MOAaIH, MITO je MoceOHO
3HAa4YajHO 32 YYCHHWKE OCHOBHHMX W cpeamux mkona. Kopumhemem [MC-a yduenuim ce
JIaKIle YBOJAE y MCTPaXMBAuKe aKTHBHOCTH, M3Pajay PasHHUX BPCTa MpOjeKaTa y JIOKAJHOM
OKpYXeby LITO JOMPUHOCH MMOBE3MBakby Ca JIOKATHOM 3ajeIHHIIOM U NPUMEHHU HaydeHHX
3HabA y NPAKCH.

[ocnenmux 50 romwHa mpUMeHa HOBHX MeAWja y HAcTaBH reorpaduje je y
€KCIIaH3UjH, TOCEOHO Yy pa3BHjEHUjUM 3eMbama. Y CKJIaay ca THM, IPUMETHA je TCHACHIIM]ja
N0jayaHOT HMHTEpecoBama HCTpaXMBaya 3a IIpoydaBame OBE NpoOJieMaTHKE, NOCEOHO Y
neny mnpumene [MC-a, koju je mocrao cacTaBHM M HEW30CTaBHU €0 TIeorpadckor
o0pa3oBama y CpeilbUM IIKoJIaMa, Kao u 0ynyhux reorpada Ha dakynreTuma.

IperJen ucrpa:kuBama 0 HOBUM MeHjuMa y HacTaBu reorpaduje

WNHTepecoBame HCTpaxWBaya 3a IPOydaBame MPUMEHE HOBHX TEXHOJIOTHjA Y
HACTaBU Teorpaduje 3armodeso je joIl JeBeIeCeTHX TOoJUHa IPONUIOT BeKa. Y TMOYETKY ce
M0jaBUO MamkH OpOj HCTPAKHBAKHA HA OBY TeMy, MeljyTuM, ca cBe BehoM UMILUIEMEHTAINjOM
HOBHUX TEXHOJIOTHja Yy TIpoIleC 00pa3oBama, Opoj MCTpakmBauykux pagoBa je cBe Behu. C
003upoMm Ha cBe Behy MpoAykuuWjy pajoBa, Ka0 W Pa3sHOBPCHOCT TEMa BE3aHUX 32 HOBE
Menuje u reorpadujy, y LWBY CHCTeMaTH4HHjer mpahema OBe NpoOIIEeMATHKE, CBHU
JIOCTYITHYU PaJIOBE Pa3BPCTaHU Cy y TPH KaTErOpHje Ha OCHOBY XPOHOJOIIKOT IPHHITUIIA:

1. panoBu o6jaBsbenu npe 2000.-Te roauHe
2. panoBu o0jaBibeHH y neproay ox 2000.-2010.
3. paloBH HOBHjeT AaTyMa, OOHOCHO 00jaBsbeHu mocie 2010. roaune

Mebhy pamoBuMa mpBe KaTeropmje, 00jaBJbeHUM IIOYETKOM JEBEIECETHX TOIMHA,
W37Bajajy ce paloBM y KOjEMa c€ yKasyje Ha 3HadajHE TMOTCHIjajle HOBHX MEIH]jCKHUX
TEXHOJIOTHja y HacTaBW. l[lomasm ce ca CTaHOBHWINTAa Ja aJcKBaTHAa INPHMEHAa HOBHX
TEXHOJIOTHja Y HACTaBM reorpaduje 3axTeBa Ja ce MpaBOBPEMEHO, jOII TOKOM CTYAHWPAma,
aKTHUBHO pa3BHjajy KommereHIwje Oyayhmx HacTaBHHMKa. CXOIHO TOME, Y OBOM IEPHUOIY
jaBJpajy ce mpBe MHUIMjaTHBE 3a yBol)eme npoMeHa y oOpazoBamy Oyayhux reorpada, koje
Ce OJHOCE HA IPUMCHY KOMI[jyTepa. Y CKIQAy ca TaKBOM HHHUIIMjaTUBOM, jaBJhajy ce
UCTpaXWBamba KOja Cy YCMEPCHa Ka MHOBHpAamkhy HACTAaBHHX IUIAHOBA Yy KOjUMa C€ MOPE]
MPEMO3HATIFUBOT JeJia TCOPHjCKUX IPEMETa YBOJAE U MPEIMETH KOJH UMajy 3a b Pa3Boj
KOMIICTCHIIMja y ey WH(POPMAIMOHO—KOMYHUKAIIMOHUX TexHojoruja. CariacHo Tome,
ayTOpH y paloBMMa OBOT IIEPUO/Ia HATJIAIIABA]Y MMOTPEOy 3a HHOBHPAWmEM CHiladyca y KoMe
Ou Owie 3acTymsbeHe HOBE KoMITjyTepcke TexHojordje. ['omuae 1990 rpyma aytopa
npenBohena JlaBun J. YHWHH-OM TIIOCTaBjba OCHOBE HOBOTI cmiabyca Koju Oum ce
npuMemnBao y Bemnkoj bpuranuju. Cunabyc ce cacToju of meCT BETUKUX MEIHHA Koje ce
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OJHOCE Ha cajapikaj, Kaprorpa)cke W NPOCTOPHE aHAIMTHUYKE KOHIenTe, MoryhHocTH 3a
NPaKkTUYHY pealn3anujy y KOMIJYTEPCKOM OKpYXely, pajl ca HCTHMa, NpHUMEHa |
nHctuTynroHamau npoodaemu (UNWIN D.J. u ap. 1990)

JIBe ronuue xacHmje, 1992. o6jaBibeH je pana KOju Ha KPUTHYKHA HAYWH pa3Marpa
yBoheme ['MIC y kypukymnym cryaunja reorpaduje. Hamme, ayropu Karen K. Kemp, Michael
F. Goodchild u Rustin F. Dodson (1992) tpepae na je [IC unkopriopupaH y KypUKYJIyM
0e3 HeJTOBOJHHO MIMPOKOT MPETXOTHOT KOHIIEH3yCa O CBHM HOTEHIHjATHHAM IIPOOIIeMIMa
KOje OBa TIPOMEHa y HAacTaBH JOHOCH. 3aKJbYYLH KOjU C€ HABOJE yKa3yjy Ja je Impemo3Harta
Ba)XKHOCT HauyMHa IpeiCTaBibama cajapkaja koju ce OaBu ['MC-om. Cmatpa ce na TakBH
npeAMEeTH Mopajy Ja Oyny BHIIE NPaKTHYHO OpPjEHTHCAHW W PEaU30BaHH KpO3
naboparopHjcke BexOe, jep ce IyKO IpeiaBambe TEOpHje 0 OBUM CUCTEMHMa HHje MOKa3ao
Kao aJeKBaTHO. Y TOM KOHTEKCTY HaBOIM C€ Jia BEIITHHE Be3aHe 3a Kopuinheme
nH(OpMaALMOHUX CHCTEMA MOPajy /1a ce U3y4aBajy Ha paHUM roJiMHaMa CTyauja reorpaduje
U J1a ce ce MOCTENECHO YBO/E KOMIUIEKCHHjU cucteMu. Kao HajBa)KHUjH 3aKJbydaK ce M3/Baja
YHIbEHUIA J]a TpeaMeTH Koju mpoydaBajy ['MIC Hukako He OM cMenn Ja ce IocMarpajy
M30JI0BaHO, Beh y CUCTEMCKO]j TIOBE3aHOCTH Ca OCTAJIMM TEOPHjCKUM IMpeIMeTuMa, 1a ou ce
Ha Ta] HAYMH W3BYKAO IyHHW IOTEHIMjall O yrmoTpede KOMIIjyTepCKHMX TEXHOJOTHja Y
obpazoBamy (Kemp K.K. u ap. 1992).

[IpunmkoM aHanmu3e JuTepaType U3 JEBEIECETHX TOIWHA, MOpa CE€ UMATH HA yMY
J1a je OBO TEePHOJI eKCIIaH3Hje MepCOHANHNX paduyHapa. lan riene, cMamuBame TUMECH3Hja U
codTBep mpuiarohjeH KOPUCHUKY, YUMHWIM Cy Ja IEepCOHAJHM padyyHapu ao0Hjy Ha
MIOIYJIAPHOCTH, /2 yJia3e y CBE JIOMOBE IITO je MMOJCTAKIO Pa3Boj HOBUX COPTBEPCKUX ajlaTa
mmpoke Hamene. Ocum ['MIC cuctema, koju y OBOM IIEpHOJy HHUCY MOINIM 1a Oyny
JIOCTYIIHU CBUMa, IOjaBUJIM Cy C€ alaTH KOjU Cy MOIJIM Ja Oyay NPUMEHCHH Yy HacTaBH
reorpaduje y CBakoj IIKOJNU jep HHje TpeOasio M3BOJUTH BEIUKA CPEACTBA 33 EBHX. Tako
pan m3 1993. rommue aytopa Charlie Fitzpatrick-a roBopm 0 BHCOKMM TOTECHIHjannMa
IpUMeHe KOMIjyTepa y HacTaBH reorpaduje HaBogehm na je moTpeOHO KOPHUCTHUTH
MPOAHOCTH  KOMIjyTEepCKHX  TporpaMa 3a  o0pagy TekcTta, 0a3e  mojaraka,
TeleKOMYHUKaIWje, rpaduky, urpuue, pedepenie, cuMynamyje, MylITUMennjy, reorpadcke
nnpopmanmone cucreme, I'TIC... (Fitzpatrick C., 1999)

Ca pa3BojeM MHTEpHETA U TEICKOMYHHKAIIMOHNX CHCTEMa KOji oMoryhasajy 6oJbe,
JaKme U Opke yMmpekaBame, Ae(UHHUINY Ce NpaBUM pa3Boja HacTaBe reorpaduje Kpo3
yMpexaBame Teorpa)CKuX yIpyXKema, YHUBEP3UTETa, NPUBATHOI W JPXKABHOI CEKTOpA.
Crneunjanu3oBanu codreepu u3 obmactu reorpaduje, kao mro cy 'MC un I'TIC (global
positioning system) cy y mpBoM IulaHy jep omoryhaBajy, Kpo3 KOMIIjYTEpCKy rpaduky,
ydeme y3 TIOMOh BHU3YENHOI IIPEeCcTaBjbarbd IPOCTOPHUX KapaKTEpPUCTHKA TEpeHa.
Cumynanuje, Kkaprtupame, Qortorpaduje y amruranHoM Qopmary, 4YHHE YYeHe
3aHUMJBMBHjUM, oMoryhaBajy mpenctaBipame Beher Opoja mpumepa W HpHOIIKAaBAmHE
reorpadcKuxX HaykKa yIeHUIIMMA Ha CBUM HUBoMMa oOpasoBama (Nellis M.D., 1994).

VY 1pBOj TOJOBHHM JEBENECETHX, PANOBH Cy YIJaBHOM OwWiHM (OKyCHpaHH Ha
YHUBEPHU3UTETCKH HUBO 00pa3oBama W muTama uMmiuieMeHTanuje ['MC-a y kypukynyme 3a
obpazoBame Oyayhmx reorpada. ITomoBHHOM [eBemeceTHX, MOYMEY A C€ pa3Marpajy
nMTama Koja ce He 6aBe camo yueweM [ IC-a Beh n npenaBamem y3 nomoh 'MC-a. Cmarpa
ce Ja cy oBa JBa IeJaromka amekTa reorpadckux HHGOPMAIMOHUX CHCTEMa CY Y
CHUHEpruju U NoTpeOHO ux je oOjenmmunTH. Kao ancrpaktHa pemnpeseHTanuja reorpadcekmx
¢denomena, ['MIC mnoBesyje nokainuje, aTpuOyTe M BpeMe M Kao TakaB je BeJMKa IOMOh
npepaBaunMa reorpadckux Hayka. Ha oBaj Ha4yMH, CTyZE€HTHMa, ajld U YYEHHLUMaA Ce
nmomaxe na "mucne reorpadceku” (Sui D.Z., 1995).

Hakon ©exomuko roamHa wumiuieMeHTtanje [MC-a y KypukyiaymMe HacTaBe
reorpaduje, CTBOPHIN Cy CE YCIOBH 3a HCTPaXKMBama MHUILJbEHA CBHUX aKTepa KOjH CY
YKJBYUCHH Y TIpoIiec oOpa3oBama Oynyhux reorpada, nmpe cBera HacTaBHUKA. McTpakuBame
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MUIIUbCHa HacTaBHUKA o npuMeHu [MC-a kpo3 ymUTHHKE M WHTEPBjye je yKas3alo Ha
KJby4YHE OpraHuzanuone npobtieme. IIpobiemu cy Be3aHM 3a HejelHaKa NPETXOAHA 3HaMbA,
OTHOCHO KOMICTEHIMj€ CTyJAeHaTa y WH(POPMATHIKOM ey, IITO TOBOAHM O 3HAYAJHUX
npolOyieMa y opranusaiiju HactaBe. CMaTpa ce J1a HEOIXOJHO H3BPIIUTH MPOILEHY OBUX
BEIITHHA W yjeIHAYUTH TPyIe CTyAeHaTa y CKIaxy ca THM MoJanuMa Kako OW ce Morjia
CBaKOj] TpyNH TPHIATOAWTH HACTaBa. Pe3ynTatm HCTpaXuBama Takohe yKasyjy Ha
npeaaoctu kopumrhema [YIC-a y pa3Bojy HHTEPAUCIUILIMHAPHOCTH U yBOhEHY MPOjEeKTHOT
paga mTO je OJ M3y3eTHOI 3Hadaja 3a ydeme reorpaduje Kako y CpedmeM, Tako U Y
BUCOKOM oOpasoBamwy (Audet R.H., Paris J., 1997).

HcrpaxkuBama Koja cy CIIpOBE/IeHa KpajeM JIeBeIeCeTHX IroJIMHa yKa3yjy Ha BUCOKE
noreniujate ['MC-a kaga je ped 0 HOBUM IPUCTyNHMMa y y4ewy reorpaduje. Y mpuior
TOME TOBOPE Pe3yiTaTH cTyauje ciydaja u3 1999. rogune koja ce OaBuiIa MOTCHIMjaTuMa U
npobiiemuma kopuinhemwa ['MIC-a y HactaBu reorpaduje y neToM pa3peHy OCHOBHE IIKOJIC.
Pesynratu cy nokaszanu na kopuinheme oBUX TexHoJjoruja oborahyje reorpadcka 3Hama u
omoryhaBa HOBe HaUMHE 32 BeXOy W jauame BemTHHA. [[puMeHa 0OBUX CHCTEMA j€ YTIIaBHOM
JenoBania MoTHBHITYHe Ha YIeHUKE, Majla je y HeKUM CIIy4ajeBHMa m3a3muBaia Gppycrpanujy,
mpe cBera 300T HEAOBOJHHOT HHMBOA WH(POPMATHYKHX KOMIICTEHIHja, KA0 M HEIOBOJHHE
MpIIaroheHoCTH aIrIuKaIja IpeTX0IHOM HUBOY oOpa3oBama YYeHHKA, IITO j& JOBEJO JI0
pasnuunTe Op3MHE yCBajama MPEACTaBJFEHOT MaTepHjajia. Y IHJbY MPEBa3HIaKeHha OBHX
npo0iieMa, TpeiokeHa cy Moryha pemiema: ynorpeda JOKaTHUX TMoJaTaka y KOHTEKCTY
pemiaBama KOHKpETHHX Ipobiema, pa3Boj codrBepckux Mmonyna I'MC-a xoju he Ourtn
npwiaro)eHuju KOHKPETHOM Y3PacTy U KOpHUIINEHke KOJAOOpAaTHBHHX IMPHUCTYNA yYCHa
(Keiper T.A., 1999.).

Hema cymme na cy HOBE TEXHOJIOTHje JIOBEJE 10 BEIMKUX IPOMEHAa Kako Yy
npodecuju reorpada, Tako U y HactaBu reorpaduje Ha cBuMm HuBouma. [ MIC ce mokasana
Kao MohHa TexXHOJIOTHja Koja je oMoryhmiia yueHuInMa CpelbuX IKOJIa, Kao U CTyIACHTHMA
Ha YHHBEP3UTETCKOM HHBY J]a C€ YKJbYYE€ Yy peliaBama 030MJPHUX NMUTamka KOja MMajy Kako
JIOKQJIHY, TaKo W TJ00aJHy Ba)XKHOCT 3a IPYymMTBO y menuHu. Melhyrum, ayropu David
Lemberg u Joseph P. Stoltman (1999) ckpehy maxkmy Ha 4YHMIBbEHHIy Ja OBa HOBa
TEXHOJIOTHja y 00pa30oBamy HOCH ca cOOOM pa3He 3aMKe, Kao MITO je Ha MPUMEp MPEBEITUKH
(oxyc camMO Ha TEXHONOTHjy. Y TpakcH, TO OW 3HAYMIO Ja YYCHHUIM BHUINE MaXKIHE
nocsehyjy camoj TEXHOJOTHMjU — Kako Aa ce NMPHKaKe Mara WIH OKPYKEeHe, YMECTO aa
KOpHCTE TEXHOJIOTHjy Kao MOMOhHO CPEeICTBO 3a Jiajbe pellaBare KOHKPETHHUX Ipoliema.
CacBuM ompaBnaHo aytopu ckpehy Haxmy Ja je crocoOHOCT pelmaBama HpodsiemMa o
noceGHe Ba)XKHOCTH y 00pa3oBamy MIIaJHX M JIa je OHA KJbYY 3a BUXOB Oyayhu nonpuHoc
3ajequuny y kojoj kuBe. C o03upom na je ['MC 3aHMMIBHBa TEXHOJIOTHja Ca BUCOKHUM
MoryhHOCTHMAa U J]a Kao TakKBa BPJIO Jlako ckpehe Gokyc ca KIbyYHUX MHTaba, O] U3y3ETHE
j€ BaXHOCTH Jla C€ YYCHHIIM MOTHBHIIY Ja Bole MH()OpPMHUCAHY TUCKYCHjy, nebarty, na
HETY]y JIOTHYKO 3aKJbyYMBAamEe W KPUTHYKH IPUCTYI, Ka0 W Ja Ce XBaTajy y KOIITaIl ca
npobaeMrMa of JoKaJdHe U riiobanHe BaxxHoctd (Lemberg D., Stoltman J.P., 1999).

HctpaxuBama o yBohewy ['MIC y mHacraBy reorpaduje cy mokasama fga je 0e3
0o03mpa Ha MOpacT MHTEpPECOBama, caM IPOIeC MMIUIEMEHTalHje y oOpa3zoBame, Kaja ce
y3Me yKymaH O0poj mkojia y 003up, 6uo je uzysetHo crnop. Mako cy 'MC cuctemu yBeneHu y
KypHKYJIyMe Ha (pakynTeTUMa KOju NpUIpeMajy HacTaBHHKE, BEJIMKH OpOj HacTaBHHUKA KOjH
je nmoueo na pagu npe 1990. Huje umao MoryhHoCT Ja ce enykyje 0 OBHM CHCTEMHMa, Ha
CaM¥M THM H J]a KOPHCTH OBE CUCTEME Y HACTaBHOM pany. Ta YumbCHHUIIA je MPerno3HaTa Kao
jeman on y3poka criopor yBohema ['MC-a y mkoine. Kao perieme, npeioxkeHo je CHCTEMCKO
yBohewe enykanuje mnocrojehux HacraBHMKa reorpaduje ca IuibeM  yOp3aHe
MMIUIEMEHTAIFje HOBUX TeXHOJIOTH]ja y mpoiiec HacTaBe (Bednarz S.W., Audet R.H., 1999.)

VY mepuony ox 2000. mo 2010. roamue, 3HayajHo je moehaH Opoj 00jaBJHEHHX
pazmoBa Koju Ipoy4aBajy HauWH NpUMEHE U e()eKTe HOBUX MeIuja y HacTaBH reorpaduje. Y
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OJIHOCY Ha IIPETXOJHU INEpUOJ], PaJ0BH Cy Pa3sHOBPCHUjH, oOpal)yje ce mpobimemaTHka ca
pa3IMUUTUX acnekara M BpIIE Ce MCTPakKMBamba Ha PazIMyuTUM y3opuuma. Hajuemhe cy
HCTIUTHBamba yeMepeHa ka npuMenu ['MIC-a y cpenmeM 1 BUCOKOM 00pa3oBamy, a onpehene
TeMe mocBeheHe cy HacTaBHHIIMMA Teorpaduje W KOHIENTYaTHHM TMPOoOIeMIMa TPUMEHE
I'"C-a y o6pa3oBamy.

Ha mpBoj wHTepHammoHanmHO] KoH(epeHIMju koja ce Oamwra [HUC-om y
obpaszoBamy, oap:xanoj jyna 2000. 3HauajHa makmka mocBeheHa je MoaepHU3AIMjH HaCTaBe
reorpaduje Ha cBUM HHBomMa. VMcTakHyTa je morpeba 3a IOCTOjarbeM KOHTHHYWTETa Ha
HHBOY OCHOBHOIIIKOJICKOT, CPEIHjOLIKOJICKOT M BHCOKOI HHBOA 00pa3oBamby MPUMEHOM
I'IC Texnonoruja. Y OBOM HepHOAY MMOCEOHO ce pa3Marpajy NHTama Be3aHa 3a NPUMEHY
I'NC-a y cpemmuM mIKONaMa y IMJbY MOJEpHHU3alHWje HacTaBe reorpaduje u 0Oosbe
NPUIPEMIJBEHOCTH YUEHHKA 3a Mpoliec paja win cryaupame. (Donaldson D.P., 2001).

VY ckiany ca 3akjbydluMa KOH(EPEHIHje, Y OBOM IIEPHOJLY JI0Ia3H JI0 eKCIIaH3Hje
y mnpoyuaBawy npumeHe I['MC-a y cpenmem oOpazoBamy, O 4eMy cCBegode OpojHa
HCTpaXHBamka y pa3IuduTUM aenoBuMa cBeta — y @unckoj (Ratinen 1., Johansson T., 2005),
Pyanmu (Foster M. u np. 2007), Xonr Konry (Tse T.F., 2005), Cuaranypy (Yap L.Y. u ap.
2008). ®okycu uCTpakWBama, Kaga je ped O CPEOmOIIKOICKOM o0pa3oBamy, Cy Ha
MIPOBEpY 3Hama yUCHHKA U3 OBE OOJIACTH, FUXOBE IMPHUIIPEMJBEHOCTH 3a HapeIHHW HHUBO
obOpasoBama, pazymeBamy ['MIC-a kao codtBepckor makera 3a nmomoh ydemy. ¥V pamoBuma
ce ykasyje Ha moTpeOy Kpewpama pa3IHdyuTUX HHTepdejca, y IMuUby Op)Ker W Jakiier
npwiarohaBama OBOI KOMIUIEKCHOT CO(TBEPCKOr MakeTa HUBOY 3PEIOCTH U 00pa3oBamba
CpeAmoUIKoiala, Kako OM ce MakCUMHu3upanu eQeKkTun yrnorpede OBHX TEXHOJOoruja y
HacraBy. CIMYHO 3aKJbyyllMMa HMCTPaXMBamka W3 IPETXOAHOI IEpuoja, yKasyje ce Ha
3Ha4aj NPaKTHYHOI AaHra)KOBaHja YUYCHHWKA Yy pellaBalby KOHKPETHUX, IPaKTUYHUX
npoOiiemMa, BE3aHUX 3a JIOKAJIHO OKPYKEHE KOje je YUYCHHIMMA CpeImbHX MLIKOJa
HajupuomwkHuje. CMaTpa ce a MpaKTHYHEe aKTUBHOCTH ydeHmKa y3 momoh ['MC-a majy
HajOoJBe pesynTaTe Kaja je ped 0 pa3Bojy reorpadCKux 3Hama W BEIITHHA. Y MPHIIOT TOME
TOBOPH E€KCIIEPUMEHTATHO MCTPAXUBAKE Y KOME C€ JIOIIO 10 3aKJbydYKa Ja je yadeHHInMa
CpEeNBbUX IIKOJIA HEOMXOIaH MPaKTUYHH aCTIeKT pellaBama reorpadckux mpobieMa na ou
ycrmemHo caBiaganu HactaBy reorpaduje (Patterson M.W. m mp. 2003). HcnmtuBama
MHUIIJbEHha ¥ CTABOBA YUCHMKA CPENB-UX IIKOJIA YKa3yjy da Cy OHH IMPETO3HaIN BPEIHOCTH
OBOT' MH(QOPMAIIMOHOT CHCTEMA, Ja UMajy NO3UTHBHO Mulubewme o [MC-y u cmaTpajy ra
NOJPIIKOM y YCBajamy Treorpad)CKUX 3Hama M BEIITHHA. Y MPWIOT TOME TOBOPH
UCIUTHBAkhE CTABOBA YUCHHKA, Koje je moka3aio na ynorpeda ['MIC-a yTuue no3uTHBHO Ha
MOTHBALY]y YIE€HHKA U [IOJKe HUBO pasmuibama (West B.A., 2003).

Melhyrum, nojenunn ayropu ckpehy naxmy Ha Moryhe npoOieme Koju ce jaBibajy
y npumenu ['MIC-a y nactaBu reorpaduje, HaBonehu na je 3HayajaH neo Tux mnpobiema
Be3aH 3a MeNarordjy, OTHOCHO IEeJaromIke IMPHCTyIleé W HAacTaBHE CTpaTerHje Koje ce
KOpHCTE y y4demy reorpaduje. Y cBpXy IpeBa3mIaXema OBHX Kao W Ipyrux Oapujepa y
npumenn 'MC-a, aytopu ykadyjy Ha moTpeOy 3a mTo Behmm OpojeM HCTpakuBama W3
Ipakce Ha OCHOBY KOjuX OM ce ofa0Opaiy HajaJeKBaTHHjH MENAroIIKH MOAETH KOju Ou
oMoryhmim ycrnemny peanusanmjy Hactase reorpaduje (Bednarz S.W., 2004).

Cau4HO TOME, M JIpYTH ayTOpH yKasyjy Ha Oapujepe y npumenn I'MIC-a Ha BUIIMM
HHBOMMa oOpa3oBama, yka3dyjyhu ma cy mpoOieMu Be3aHHM 3a TEXHHYKE IpEnpeKe Koje
NpoM3MiIa3e M3 KOMIUIEKCHOCTH codTBepa, HelocTarak MCKYCHOT HAaCTaBHOI 0CO0Jba |
Marepujasa 3a yueme U CUCTEMCKHX npobiema Be3anux 3a Motusanujy (Lloyd W.J., 2001).
VYnpkoc npobiemuma Koju ce jaBibajy y npumenu ' MIC-a y oOpa3oBamy, MHOTH (akyaTeTH
W YHUBEP3UTETH HACTaBJbajy Ja MpYyXKajy IOJPIIKY y4yewy Oa3upaHOM Ha HOBUM
TexHosordjama. Mmajyhu y Buny Bucoke norennujaixe ['MC-a y mporecy y4ema u ykasyje
ce Ha noTpedy 3a yBohemem ['MIC kypceBa Ha IpyruM JIenapTMaHWMa, y Haykama Koje ce
06aBe CPOJHOM MPOOIEMATHKOM, 32 KOje je BaXHO NEpIENHPame MPOCTOPHE ITUMEH3HMje U
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MOBE3MBamE ca JIokamHOM cpeaunoM (Sinton D.S., 2009). ¥ ToM KOHTEKCTY ayTopu yKas3yjy
Ha pesynrare ekcrnepuMmeHTa crposeneHor 2003. roauHe Ha IP)KaBHOM YHHBEP3HUTETY Y
CAJl-y y kojeMm je mpoHaljeHa BHCOKa Kopenanyja u3mel)y modospiama CBECTH CTyIeHaTa O
npocropy U yBohema ['MIC-a y nporec HactaBe. Hanme, ctynenTy koju cy ciymanu [MIC y
OKBHPY CBOT KYPHKYJIyMa Cy IOKa3ajl MHOTO 00Jbe pe3yiTaTre Ha TECTy HPOCTOPHOT
pasMHUIIBama O CTyIeHAaTa KOjH HUCY HMalId CyCPeT ca OBUM HMH()OPMAIIOHIM CHCTEMOM
(Lee J., Bednarz R., 2009).

3nagajaH mpexycioB 3a npuMmeny [ MIC-a y HacTtaBu reorpaduje jecte aaeKBaTHO
00pa3oBame HAaCTaBHUKA, OJHOCHO a/ICKBaTHE KOMIICTEHIIMjE€ HEONXOIHE 3a Kopullheme
T'MC-a. YV npBuM wHCTpaXKHBakbUMa Ha OBY TEMY HACTABHHIM CY IOKa3alld H3BECHY
ckentuyHocT npema npumenn ['MC-a y HacraBu, HaszuBajyhm je "ynaszak y HeNo3Haro,
npey3uMame pPU3MKA, Kpeupame craza u ekcrnepumeHtucame" (Alibrandi M., Palmer-
Moloney J., 2001). C 063upoM Ja cy ce Ha OBOM I0JbY MOKA3aJi MPOOJIEMHU KOJH CE OJTHOCE
Ha KOMIIeTeHIUje HacTaBHWMKa Ha npuMmeHy [MIC cucrema, 3HauajaH Opoj HMCTpakKWBama
nocBeheH je nomatHuM oOykama koje O0m omoryhme Behy 3actymmenoct ['MIC cuctema y
mKoJaMa. Pe3ynTratm WCTpaXuBama MOKa3yjy da HACTAaBHULIM 9YaK Wy DPa3BHjCHUjUM
3emibama, kao mTo je PuHCKa, y TOKY 0BOT BpeMeHcKor nepuoaa (2000-2010) aucy Owmmu
azekBaTHO TpunpemsbeHn 3a mnpomeny [MC cuctema. KoHkpeTHuje, pe3yaTaTh
HCTpaKMBama I0Ka3yjy Ja HACTaBHUIIM HEMajy JOBOJbHA 3Hama M Ja BehmHa Huje mMaia
HUKaKBO ycaBpiaBame y odnactu kopuithema 'MIC cucrema (Johansson T., 2003). V nuspy
peniaBama npodiema HenoBosbHEe npumeHe ['MIC-a y HacTaBu reorpaduje npeay3uMaHu cy
Pa3IMYUTH KOpAIM y CMHUCIY OPraHU30Bama aJIcKBaTHUX 00yKa 3a HacTaBHHKE. MelhyTum,
caMO OpraHu30Bame 00yKa, HHje pemrmio mpobieM. McTpaxuBame CTaBOBa HACTaBHHKA
KOjU Cy 3aBpIIMIK OOYKYy HACHTH(HMKOBAJIO je HOBE MPOOJIEME — HEIOCTATAK BPEMCHA,
pasnuuute HUMBoe BemTMHa Melhy hamuma m KomIuieKcHoCT coTBepa, IITO je JOBEJO J0
ToTa Ja BehM TpoIieHaT HACTaBHUKA 3apXKH TpaaulnoHamHe Metoae y pany (Baker T.R. u
ap. 2009). la 6u npodecnoHa HN pa3BOj HACTAaBHUKA PE3yNTHPAO aJACKBATHOM MPUMEHOM
I'MC-a y HacTaBW, HEONMXOIHO j€ HWCIYHHUTH OfpeheHe 3axTeBe KOju ce OJHOCEe Ha
npwiarohaBame NTUHAMUKE pagloOHUIA, yBHhamke BaXHOCTH MPUMEHE, HUICHTHU(QUKAIU]Y
pENeBaHTHUX cajpikKaja, MOCTYIMHOCT Y yBohemy HOBHX cajapxkaja, 00e30ehuBame monaTHe
CTPYKTypajHe MojapIuke (yIrycTBa, MaTepHjalii, web-cajTOBH, KOHTAKTH...), 00e30ehnBame
npUcTyna coTBepy M mojanuma u of Kyhe (1a Ou 1o 3aBpUICTKY paJIuOHUIA HACTABHUIN
MOIJIM J]a HACTABE J1a PajJic CaMu), MOTHBAIU]y, OTHOCHO OCTBAPHBAE CUCTEMCKE MOJPIITKE
oxn crpane ycranoBe (McClurg P.A., Buss A., 2007).

C 003upoM 12 je y OBOM MEPHOAY JOLUIO JO M3y3€THE eKNaH3uje Kopuihema
MHTEpHETa U pa3Boja BEJIMKOr Opoja MyJNTHMEAMjIHUX anaTa, JUTepaTypa y oBOj 00iacTu
nocraje Ooraruja, jep ce I0jaBJbyjy pPaJOBH KOjU ce OaBe HOBHM MOJAEIMMA ydera
reorpaduje u ['MIC cucrema kpo3 ymoTpeOy HOBUX Meauja yoOpa3oBamy, U TO Ha CBUM
HuBonMa. Jomr mouetkoM 2000. ToanHE NMPENIOKeH je AU3ajH MyATHMEINjaTHe YINOHUIIE
Koja OM MaKCUMaJIHO HWCKOPHCTHJIA TPETHOCTH HH(POPMAIMOHUX CHUCTEMa y HAacTaBH
(Deadman P. u ap. 2000). ¥ oBOoM mepuwoJy CTBOPEHH Cy YCJIOBU 3a €-ydeHe, OJHOCHO
yueme Ha JaJbHHy, KOjé HACTaBHUINMa W ydeHWIHMa omoryhaBajy KOHTHHYHpaHO
oOpazoBarbe W BaH 3ujpoBa yuuoHune. OH-IMHE Ydewme NPOUIMPYje Pa3HOBPCHOCT,
MOJpXKaBa HWHIMBHUIYAaTHOCT M yckiaheHo je ca mpedepeHumujama ydeHuka. [IpumeHOM
MHETPEHT 0a3upaHor y4ema pa3BHjajy ce HOBE METOJIC Y HacTaBH reorpaduje, mTo J0BOIH
Jo yHarpehuBame kBanurera HactaBHor pazaa (Lynch K. u np. 2008; Baker T.R., 2005).

VY nepuoay ox 2011. no nanac, npobnemaruka pagosa Ha temy npumene ['MC-a y
HacTtaBH reorpaduje nocraje cee pasHoBpcuuja. Murepecoame 3a 'MC ce mmpu u Ha cBe
KOHTMHEHTE, Ila YaK M 3eMJbe KOje Cy Mame pa3BHjeHe IpOHaja3e HaduHE 3a
nmruiementanyjy ['MC-a y ckmamy ca cBojuM MmoryhHocTuMa. Y OBHM 3eMJbama, Kao
Hajeehn mpobnem y mnpumenn [MC-a y HacrtaBM HACHTH(PHUKOBAH je HeXOCTaTaK
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MaTepHjaHUX pecypca, OJHOCHO MamaK CpeACTaBa NMOTpedaH 3a KYNOBUHY XapiBepa H
corBepa. Y ckiany ca TUM, Tpaxe ce peuiema 3a Behy npumeny ['MC-a u kao jeaHo ox
BUX, HaBOAW ce Kopumihewme mrammannx warepujana u3 [MC cucrema Koju ce
nuctpuOynpajy ydenunuma (Breetzke G. m gp. 2011). Cnmuuno TOMe, ayTopw HaBOJE U
nIpyra pemema 3a npumeny ['MIC-a y cupoMammHijuM cpeinHaMa, Kao MITOo je, Ha MpHuMep,
pan ca jeqHHM padyHapoOM Yy YYHOHHIIM KOjH HACTAaBHUK KOPHCTH Kako OM ydeHHIIHMA
IeMOHCTpUpao ofnpehene rteorpadceke canpxkaje kopuctehu I'MC. YV  jemHoM ox
HCTpakKWBama, MMOKa3aHO je Aa Kopumheme OBOr MH(POPMAIMOHOT CHCTEMa Yy HAacTaBU
MO3UTHBHO yTHYe Ha reorpadcko 3Hame yuenuka (Demirci A., 2011).

C nmpyre cTpaHe y pa3BUjeHHjUM 3eMJbaMa ce moBehaBa Opoj McTpaKuBama Koja ce
0aBe NpoHaNa)xxemeM onTHManHOr HauuHa na ce ['MC cucremu HCKOpUCTE y HacTaBH,
KOHKPETHO 3a M3pajay CTYAEHTCKHX Ipojekara. HapaBHo, uctuue ce na je oarosapajyha
HHPPACTPYKTYpa  HECONXOJHAH MPEAYCIOB Ja OM HMIUIEMEHTANHWja WHPOPMIIMOHHX
cucreMa y HactaBu reorpaduje 3axusena. Kajga je ped o mpojekTuMa cmarpa ce Jia je
HEOITXOAHO T00OpPO OCMHUCIHUTH IIPOjeKaT, Kako OW pe3yiTaTH paja MOTJIH Ja ce aJeKBaTHO
eBaNlyHpajy U Ja ce reorpadcko 3HaWke U Pa3sMHUILbAkE YUYCHUKA TPAJH KPO3 IHjaIOIIKH
npuctyn (Favier, T.T., van der Schee, J.A., 2012). ¥ npuior Tome roBope pe3yJaTaTH
cTyamje Koja je crmpoBeneHa y Typckoj y by HACHTH(UWKAIje TJIaBHUX Temkoha y
npumenn [MIC-a y oOpa3oBamy CpemOIIKoiana Kpo3 paa Ha HpojeKTHMa. Pesynratu
CTyIMje yKa3yjy JAa je YCIEIIHOCT peajn3allfjeé OBAaKBHX MpPOjeKaTa YCIOBJBCHA Pa3HUM
¢daxkropuma, Mely Kojuma ce u3/Bajajy: IUIAHUpPamE, MOTHBALMjOad, MOJPLIKA, PECYpPCH,
BpeMe M eHTy3Huja3aM, npe cBera HactaBHHKa. (Demirci, A. u mp. 2013).

[MpoGnemu BezaHu 3a KOMIETEHIMje HacTaBHMKa u npumeny [UC-a y
oOpazoBamy, KOju Cy MIEHTU(HUKOBaHM y nperxomHoM rnepuony (2000-2010), u name cy
IpeAMEeT MHTEepecoBama ayTtopa. Y TOM KOHTEKCTY pa3MaTpajy ce MoryhHocTH
aZieKBaTaHa pelema 3a Mo0oJbIIakhe HACTABHUYKMX KOMIIETEHIHWja. JemaH of aKTyeITHHX
TIpeasiora 3a pemaBame OBOT IpodiieMa BUAM c€ Y U3paay CIEIHjaIn30BaHuX TyTOpHjaia 3a
00yKy HacTaBHMKa. Y HCTpaxkuBamy ayrtopa Hong-a (2014) mpemmaxe ce miaHHpame,
pa3Boj M IU3ajHUpaEme TYTOpHjajla HAMEHEHHUX JO0AaTHO] oOylnH HacTaBHHKa reorpaduje.
AyTop TOTEHIHpa Ja je y TPolecy INIaHUpama U M3pafe TAKBUX TYTOpHjala HEOIXOIHO
KOHCYJITOBaTH caMe HAacTaBHHUKE, KOjH Cy HajBaKHHMja Kapuka y CIIOjy WH(POPMATHIKHUX,
NearoulkKux M reorpad)cKux 3Hama. Y TOM CMHUCIY, UCTHYE C€ Ja TYyTOpPHjald KOjHU CY
KpeHpaHH Ha OCHOBY MHILbEH-a M CyreCTHja HACTaBHHKA, J[ajy MHOTO OOJbe pe3yirare W
nosehasajy crerneH npuMeHe HOBUX TexHojoruja y npakcu (Hong J.E., 2014).

Hema cymme na cy HAacTaBHUIM LEHTpalHe (UType Kajga je ped O MHOBUpAambY
HAacTaBHOI IIpolieca y HacTaBu reorpaduje Ha CBUM HHBOMMAa. CXOAHO TOME, Y LIHMJBY
noeehama ynena HHPOPMAMOHUX TEXHOJIOTH]ja Y IPOIIEC HACTABE, HEKA UCTPAXKUBAHA CY
nMaia 3a IuJb 1a HCIHTajy yrpaBo cTaBoBe HactaBHUKa (Hohnle S., 2013; Buabeng-Andoh
C., 2012). Pesynrat;m yka3yjy ZJa Cy CTAaBOBH HACTaBHHKA YCJOBJbEHH PAa3INIUTUM
(akToprMa (HegocTaTaK Mpakce, HeIOBOJHHO MO3HABamke coPTBEpa, HEMOCTATaK BpeMeHa U
pecypca...), ald Ja BeOMa BaXHY yJIOTY UMajy (aKTOPH KOjU Cy AETEPMHUHHUCAHHU IIKOJIOM
Ka0 MHCTUTYLHjOM. Y TIPHJIOT TOME TOBOPH MCTPaXKHBamke KOje ce 0ABHIIO0 MCHUTHBAKHEM
MOTHBAIMj¢ HACTABHHKA 3a pa3BUjame KOMIIETeHIHWja 3a kopuuiheme ['MC-a y HactaBu
reorpaduje. Pesynratu roBope y mpwior craBy Ja je MOJpIIKA IIKOJE KA0 MHCTHTYIH]C
BeOMa BakKHA M Ja HajBehn yTHIla] HA MOTHBAalMjy HACTAaBHUKA MMa YIPaBO IIKOJCKU
koHTteket (Jinn-Guey L. u ap. 2013).

OHOC HACTABHMKA IpeMa MMIUIEMEHTALMjU HOBUX MEIHja y HACTaBy reorpaduje
j€ Pa3MYMT M MpeMa IOCTYIHHM pe3ylTaThMa HCTPaXKHBamkba NPWINYHO HEYjCAHAYCH.
Mebhy ucrnmTHBaHOM TOMYJIAIMjOM UMa HACTaBHUKA KOjH MMajy MO3UTHBHE CTABOBE U Pajio
MpUxBaTajy Kopumheme HOBHX MeAWja y NPOIeCy HacTaBe, ald MMa M CiIydajeBa Tae je
MPUCYTaH OTHOP WJIM HEJOBOJbHA MOTHBALMja HACTABHUYKOT Kaapa. Y TOM KOHTEKCTY
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MHTEPECaHTHU CY pe3yJTaTH HAIMOHAIHOI MCTpakuBama o Kopumthewy ['MC- a Ha
Tajpany. Haume, pesynratu HalMOHAJIHOT YIUTHHKA 32 HacTaBHUKE reorpaduje rnokazaiu
cy ma 99% nactaBHHKa noapxkasa ynoTpedy ['YIC cuctema M HCTOBpEMEHO Bepyje y cBoje
aZleKBaTHE KOMIIETEHIHje 3a meroBo kopumheme y HactaBum (Wang Y.-H., Chen C.-M.,
2013). Hacympot ToMe, HeKa HCTpakWBama MOKa3yjy a Cy HACTaBHUIM jOII YBEK MPUIHO
CKETITUIHH TIpeMa yImoTpeOn nHPOPMAIMOHNX CHCTEMa, Kao | JIa CMaTpajy Ja joIl YBEeK He
MIOCTOj€ aJeKBAaTHH YCJIOBH 33 FHHXOBY NMPHMEHY Y HIKOJICKO] mpakcu. Ilpemama mocrtoje
3HAa4YajHW HAmopu 3a MoAepHHm3auujy HactaBe reorpaduje myrem [MIC cuctema, mmak ce
cMarpa Jla HAacTaBHUIM HEJOBOJHHO KOPHCTE OBE CHUCTEME y HACTaBH, Kao U Ja UM
KOMIIETEHIIM]je HUCY Ha 3aBUAHOM HHUBOY (Hohnle, S. u np. 2011).

VY nomahoj nurepaTypu BeoMa je Manu Opoj JOCTYHNHHMX pajoBa Koju ce 0Oase
npumeHoM ['MC cucrema y HactaBu reorpaguje. XpOHOJOWKH MPUCTYI aHAIN3U OBUX
pazoBa TMoOKazyje Ja Cy c€ MpBH paJoBH OaBWJIM pa3MarpameM IpoljeMaTHke o
NOTEHIMjaTuMa HHPOPMAIIMOHNX CHcTeMa y HacTaBH reorpaduje yormre. [locebHa naxma
nocBeheHa je mpUMeHn aKTUBHUX METOJAa y HacTaBW reorpaduje, mpu yeMy ce HarjamraBa
3Ha4aj aKTHBH3allMje ydeHHWKa y3 moMoh HoBux Mmenuja. [Ipumepa pamm y pany "AKTHBHE
METOZE Y HacTaBU reorpaduje, myT Ka KBaIUTETHHjeM oOpa3oBamy" (2003) mat je mpuctyn
o Moryhem wWHOBHMpamy HacTtaBe Treorpaduje ca akKIEHTOM Ha IPEBA3MIAKEHE
TpaOUIMOHATHUX METOAa W OOJMKa HACTaBHOT paja y3 KopHIINeme CaBpeMEHHX
WHPOPMAMOHUX TEXHOJOorWja. Y pamxy ce wu3Mehy ocTajmor, ykaszyje Ha 3Ha4aj
MYJITUMEIMjaTHUX [IporpamMa KOju ce MOTY KOPHUCTHHM y HAacTaBH reorpaduje, ¥ mocedHO Ha
MoryhHOCTH Koje Hyne mporpamMu MH(OPMAaTUBHOT KapakTepa, Kao INTO je, Ha HpUMeEp,
Encarta World Atlas (MBkoB A., 2003:97).

Mana je 3Hauaj npuMeHe coUCTUIMPaHUjuX codrBepa y mKkosy, kakas je [UC,
nperno3Har ¥ y aomahuM OKBHpHMa, jOII YBEK HHje MOryhe roBOpUTH O LIMPOj NPUMEHH,
mpe cBera 300T HEIOCTaTKa CHCTeMcKe monpiike. Hanme, mo3naro je ma Beh myxu Opoj
TOJMHA CTamke y 00pa3oBamy HAa HE3aBHIHOM HHBOY, JIOK ¢ Apyre cTpaHe mpumena ['MC-a
3axXTeBa 3HA4YajHE TPOILIKOBE PA3NWUMUTOT THIIA — O] HaOaBKe XapaBepa U codTBepa, MpeKo
TEXHWYKE MOJIPIIKE 10 00yKe KajapoBa 3a ynorpedy (Cmuspanuh C., 2005).

V unanky ,,Jlunaktuaka BpeaHocT reorpadcekor uapopmarmonor cuctema (I'MC)
y HacTaBHM reorpaduje’ HaBoIE Ce HWCKYyCTBa Pa3BHjCHHMX 3eMajka y npuMmeHH [wmc-a y
HacrtaBu reorpaduje. JJoope npakce y Benukoj bpuranuju u Hemaukoj, CAJl, bpasuiy, anu
u y cycennuMm 3emsbama (Mahapcka n I'puka) ykasyjy Ha Bucoke BpexHocty I'MC-a y
HacTtaBu reorpaduje. Y oBuM 3emsbama ['MC je yBeeH y HallMOHAJIHU KYPUKYJIYM U THME
MIOCTa0 CAacTaBHU M HEW3OCTAaBHU /€0 HacTaBe reorpaduje. AyTopke 1moceOHO pa3marpajy
JUJaKTUYKy BPEIHOCT OBOT MH(OPMAIMOHOT CHCTeMa HaBojaehM mpeaHocTH y Jeny yHoca
nojiaTaxa, ariMkanuja 3a oopany, kao u npeseH3oBama nHdopmanuja. Cmarpa ce na ['MC
noTpedHO yBecTH Beh y MpBH HHKITyC 00pa3oBama jep MONPHHOCH Pa3Bojy CHEHH(DUIHUX
reorpad)CKUX 3HAaMkA W BEIITHHA:CXBATamkbe TI0jMa BEKTOPCKE U PacTEPCKe IUTHTAIIHE KapTe,
yIpTaBame cuMO0Ia M pyTa Ha AWTHTAIHAM KapTama, Mepeme pacTojama Ha IUTHTAITHUM
KapTama, CIpoBOl)eme jeTHOCTaBHUX HCTpaXKHBama KopHIIhemeM rpaduKkoHa W IPYTHX
BU3YEITHUX CpeICTaBa Ha KapTama, mopeheme u WHTepIpeTanrja pasTuduTHX AUTHTATHAX
M3BOpPa O 3€MJBMHO] IOBPLIMHH, Kao MITO Cy aepo(OTOCHHUMLM WIIM KapTe Pa3IMYUTHX
pasmepa (Komlenovi¢ ., Mani¢ E., 2008:635). ¥ pany ce HaBoau ,,Jja 3Ha4aj u yJory
I'MC-a y o6pa3oBHOM cucTeMy Tpeba carjienatd y IIMpeM KOHTEKCTY, ITOYEB O] pa3Boja
KOMIICTEHIINja YYCHUKA U HACTaBHHKA, IPEKO NPOMEHA Y KYPUKYIyMY, HHCTUTYLIHOHAIHO]
METOJI0JIOTHjH, TIa CBE JI0 NIPOMEHa yHyTap came jpylTsene 3ajexuuue’ (Komlenovi¢ .,
Manic¢ E., 2008:626).

VY pany ,MoryhHocTH mTpHMeHe padyHapa y MOJIEpHO] HacTaBH Teorpadmje™
(UBkoB-IIurypcku A. u ap. 2009) pasmarpajy ce mHTama OCaBpeMEHHBAmHA U
yHanpehuBama HacTaBe reorpaduje KOpUIIheleM CaBpeMEHUX CTpaTeTHja yuemha, MeToaa U
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obnuka pana Koje ce 6a3upajy Ha ynorpebu pauyHapa. AyTopH yKa3yjy Ha rocrojame Beher
Opoja cTpareruja Koje ce MOTYy KOPHCTHTH y 3aBHCHOCTH O Tumna nporpama. IloceOGHa
naxma y pany mnocBeheHa je m3bopy codTBepa, Tae ce HACTABHHIIM MOTY CYCPECTH ca
IporpamMuMa KOju MMajy eqyKaTHBHHU KapaKTep W MporpaMuMa KOju paje WHCTUTYIHje U3
Halle 3eMJbe U KOjU Cy yckial)eHH ca HAaCTaBHWM IIAaHOM W mporpamoM. CIWUYHO Kao y
IpYTHM paJioBIMa M y OBOM paly Cce yKa3yje Ha 3Hadaj KOMICTEHTHOCTH HACTaBHHKA 32
Kopumrheme crenujaan30BaHuX codTBepa y HacTaBH reorpaduje. BpenrocT oBor pax je
IITO yKaszyje Ha pa3nudure MoryhHOCTH Kopumhema padyHapa y HacTaBH Teorpaduje,
no4yes oj Kopuuthema MHTEpHETAa y W3pajyd HACTaBHMX ILIAaHOBA M IMpOrpamMa, yrnorpeode
Power Point nporpama y peanusanuju HacTaBe, 10 Kopuinhema MyITHMEIUjalHUX TaKeTa 1
I'MC-a.

Manuh (2010) pasmatpa nmrtama Be3aHa 3a mnpumeny I[MC-a y Bucokom
o0pa3oBamy y HAaCTaBU €KOHOMCKO-reorpa)CKux cajipkaja y KoMe KOHCTaHTYje Ja je 3a
pasnuky of reorpaduje, npumena 'MIC-a y HacTaBu €KOHOMHjE JIOCTa CKPOMHA. AyTOpKa
cMaTpa Ja OBaj MH(POPMAIMOHH CHCTEM MOKe OMTH OJ M3y3eTHOT 3Hadaja y caaprkajuMa
E€KOHOMHje 32 KapTHUpamke eKOHOMCKHX MOJaTaka W MOoKa3aTesha, Kao M JAeTy MPOCTOpHE U
CTAaTHCTHYKE aHaIM3e mojaraka. [Ipemma je ycko Be3aH 3a reorpadcke (akynreTe U
JenapTMaHe ayTopka HaBOIW Na m3ydaBame W yrmoTpeba ['MIC-a Moke OWTH BHIIECTPYKO
KOPHCHA U Ha IPpyTUM (aKyaTeTHMa 1 BUCOKHM CTPYKOBHMM IIKOJIaMa. AyTOpKa HaBOIH J1a
ce y OyayhHOCTH OYeKyje majbe jauame 3Hadaja [ IC-a u merose mupe NpruMeHe Y BUCOKOM
obpazoBawy (Manuh E., 2010).

VY ucrpaxxusamwy Pyxuunh B. n briarojesuh M. (2012) noka3syje ce Ha KOHKPETHOM
npumepy kako ce kopumhemem I'MC-a y HacraBu npenmera Hugopmayuone mexuonozuje
u mexnuxa n Mngpopmamuxa MOTy KpenpaTH BekOe 3a CTyJCHTEe TEXHUUKHX (akynrtera. Y
OBOM pajJy ayTOpKe 1ajy JeTajbHe OIHCEe BEXOHM KOje ce MOry NpUMEHBHUBATH y paiy ca
CTyJIECHTUMa KOjH C€ OJHOCE Ha IUIaHWpame Mojeia 0a3e Imojaraka, OpraHu3anujy
MpoBepy ucnpaBHocTH, paja ca JJEM nogamuma, reonpoiecupame U IPOCTOPHY CTATUCTHUKY.
3akJbyuak HCTpaKMBambha yKadyje Ha 3HadajHe noteHnujane [ C-a y mpyxamy oAroropa Ha
MIPOCTOpPHE TpobIIeMe, jep 0Baj HHPOPMAITHOHN CUCTEM TPYKa HE CaMO MOJIATKE O JIOKAIHjH
U KapakTepuCTHKaMa o0jekara, Tpoleca W IojaBa, Beh W BpImmM aHaNM3y MHHXOBHX
npoctoprux onHoca (Ruzici¢ V., Blagojevi¢ M. 2012:241).

3akbydak

OCHOBHHU 1IMJb OBOT pajia je Mperiie]l JOCTYIHE JUTeparype 0 Kopuinhemy HOBHX
Menuja y HactaBu reorpaguje. C 003upoM Ja je NIpuUMeHa HOBUX MeJauja y HacTaBH
reorpaduje ycko nosesana ca npuMmeHoMm ['MIC—a, Hajsehm Opoj pasmaTpaHux pamosa ce
OJHOCH YIIPAaBO Ha TPUMEHY OBOT WH(POPMAIMOHOI cHcTeMa. 3a moTpebe OBOr paja
n3a0paHu Cy caMO WIaHIM y YacolucuMma, Maja He Tpebda 3aHeMapUTH YHILEHUIY A CY
MOCTEeIBUX TOAMHA y CBETy O0jaBJbHBaHE KIB-UIe Koje ce 0aBe OBOM IPOOIEMATHKOM
(Milson A.J. u mp. 2012; Unwin D., 2012). Mehytnm, 360T XpOHOJIOIIKOT MPHUCTYTIA KOjH je
kopumtheH y paxy, OCHM WiIaHaka y dYacolmucHMa Huje oOyxBahieHa apyra mureparypa,
MIPBEHCTBEHO 300T YMIHCHHIIC J1a 00jaBJbUBAHE KEHbHIA HA OBY TEMY HHUje OWIIO MOJIjeaHAKO
3aCTYIUBEHO y OKBUPY BPEMEHCKHX IIlepHoja Koju cy mpoy4aBaHu. Kako je mpumena
nH(OpMALMOHNX TEXHOJOTHja y HAacTaBM Teorpaduje joll YBEK pellaTUBHO HOBa TEMa,
noceOHO Ha HalIeM IOJAPYYjy, CMaTpald CMO Ja jeé HEOIXOJHO IMpPAaTHTH HKEH Pa3Boj O
caMHX ITI0YeTaKa, OJHOCHO OJ] JIE€BEAECTHX TOJWHA N0 JaHac. Paxu nperusHujer yBuja y
IPOMEHE Koje Cy ce JenaBaje oJf yBohema NpBUX MHPOPMAIMOHUX CHCTEMa y HACTaBH
reorpaduje M MHCama O HHUMA, CBE JOCTYIHE PaJoBe CMO TOACIHIN y 3 KaTeropje y
3aBHCHOCTH OJ1 BpeMeHa 00jaBJbHBamba pagoBa.
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[IpBoj kareropuju npunanajy paaosu odjasibern npe 2000 roaune, y xojuma ce
TeMaTHKa yriaBHOM cBojau Ha noreHuujaie ['MC-a y cpeamOnIKoiICKo] U BUCOKOLIKOJICKO]
HacTaBu. Y paZoBHMa OBOT IepHoJa JOMHUHHUpa mpobiemarnka yBohema [HC-a y
BHCOKOIIIKOJICKO 00pa3oBame, H3paje MPBUX KYPHUKYTyMa KOjU MMajy 3a Wb HHOBHPAHE
HacTaBe reorpaduje NMPUMEHOM CaBpPEeMEHMX HHPOPMAIMOHUX cHucTeMa. VcTpakuBama
pahena y oBoM mepuony oOyxBaTajy M TIPakTHYHE acHeKTe MpUMeHe HH(OPMAIIMOHHX
CHCTeMa y HACTaBH reorpaduje y cpedmHMa MIKoJaMa, Kao W Oapujepe W pa3IdduTe
nmpobiieMe ca KojumMa ce cpehy HacTaBHHIM Teorpaduje TPUIMKOM YyBohema HOBUX
TEXHOJIOrHja. Y OBOM IEpOJy IPBH YT HOYHILE Ja CE MOTEHINPA IUTakbe KOMIETEHTHOCTH
HacTaBHHUKA 3a pean3alujy caupxaja reorpaduje y3 momoh HoBUX Meauja.

Hpyru nepron koju oGyxsarta pagose n3 2000. no 2010. roguHe je pa3HOBPCHHUjU
KaJa je ped o TeMama Koje Cy 3acTyIubeHe. /IOMHMHMpaA TeMaTHKa Be3aHa 3a MPOYYaBarbe
UMIIJIEMEHTAllje CaBpeMEHUX MH()OPMAIMOHO KOMYHUKAIIMOHUX TEXHOJIOTHja y HACTaBH
reorpaduje, Ka0 W NUTamba Be3aHa 3a OCTBapeHe e(eKTe y Jeyy pas3Boja reorpadckux
KOMIIETCHIIMja YYeHUKa W cTyAeHara. llopem Tema koje Cy JOMHHHpane y MPETXOTHOM
MepUoIy I0jaBJbYjy CE€ M TEME BE3aHE 3a e-yUeHe W IerOBY NMPHMEHY y YUelmy caapikaja
reorpadmuje, OITo je y CKIaxy ca eKCIIaH3MjOM HOBHX MEIHja M BbUX0Be cBe Behe mpuMeHe y
mporecy obpasoBama. E-ydueme ce mocmarpa kao MOTYhHOCT na ce reorpadcka 3Hama
CTHYy W3BaH YYHOHHIIE, HA CBAKOM MECTy M y CBaKO BpeMe, IITO jeé 3Ha4ajHO Kako 3a
Ooraheme 3Hama yUeHHKA U CTYACHATA, TAKO U 3a MPO(eCHOHAIHU pa3B0j HACTABHUKA.

PanoBu o npumenn I'MC-a y HacraBu reorpaduje D0OXKHBIbABAjy €KCHAH3Wjy Y
neproay HakoH 2010. rogune. OOMIbe pa3HOBPCHUX TE€Ma, Pa3IMYMUTH IIPUCTYIIN ayTopa CBE
BUILIE MOTEHLMpajy 3Hauaj npumene ['MC-a y HacraBu reorpaduje Ha CBUM HHMBOMMa. Y
pazoBHMa KOjH J0Jjla3e W3 pa3IMuMTHX JEJIOBA CBETA OIHUCY]y €€ M HCTPaxyjy HCKycTBa
Bae3aHa 3a npumeHy ['MC-a y HactaBu reorpaduje, a HHTEPECaHTHO Jia CE€ 4YaK H
CHPOMAITHH]jE€ ¥ Mamke Pa3BHjeHE 3eMJbe YKIbYUY]y MPUMEHY reorpadcKor HHPOPMIIMOHOT
cucrema npmiarohasajyhu ra ceojum moryhaoctuma. PamoBu 06jaBibeHH Yy OBOM MEPHOIY
CBE BHINIE Cy 3aCHOBaHHM Ha HCTPaXMBAabUMa KOMIICTCHIHja HACTaBHUKA y CKIaay ca
noTpedoM J1a ce y HacTaBH reorpaduje mpruMemnyjy cBe COPHUCTUIIMPAHHjH aJaTh 33 YUCHe,
KapTrorpadujy ¥ aHanmu3y MPOCTOPHUX MoAaTaka. Yak u y pa3BHjeHUjUM 3eMJbaMa yKazyje
ce Ha HEJIOBOJbHY KOMIIETEHTHOCT HACTABHHUKA M MOTPEOy 3a pa3iWINTHM BEIITHHAMa KOje
O0u mnobospmiane WUXOBEe HH(OpMATHUKE, adM W IIE€AArollke KOMIeTeHuuje. Y TOM
KOHTEKCTYy, pa3BHja Cc€ HOBH NPHCTYN NPO(ECHOHAIHOM pa3BOjy HACTaBHHMKA, KOjU je€
0a3upaH Ha HOBHMM TEXHOJIOTHjaMa M KOJH TPEACTaBJba MaXJPUBO H3paljeHe TyTopujane
HaMemheHEe HaCTaBHULMMA reorpaduje U CpOJHUX IpeaMeTa.

3a pa3nuky o BeJIMKOr Opoja pajgoBa Ha OBy TE€MY Y HMHOCTPAHCTBY, paJlOBU
nyOnukoBaHM y nomahuM dyacomucnma cy MalloOpOjHHM, IITO MMIUTMIMpA A2 U TpPUMEHa
I'MIC-a y nactaBu HHuje Ha 3aBHAHOM HUBOY. IIpemma ce jomr ox 2003. pasmaTpa muTame
MpoMeHa y HacTaBH Teorpaduje Ha CBUM HHBOMMAa M yKa3yje Ha morpeOy 3a Behum
KopuimhemeM MOJepHe TEXHOJIOTHja V¥ INJby MOOOJbIIaka KBAIUTETa HacTaBe reorpaduje,
YHHM C€ J1a jOII YBEeK HE MOCTOjH jaCHO CHCTEMCKO pPelIaBamke OBOT MUTama. Pa3mo3m Tome
MOTy OWTH pas3iIMduTe NPHUPOJAE, M Cy CBAKaKo Be3aHH 3a HEJIOBOJbHA MaTepHjaiiHa
yjlaramba y aJeKBaTHO OINpeMame Yy4YHOHMIA M KaOuWHeTa CpeACTBMMAa CaBpeMEHE
uH(popMaLMOHe TEXHOJOIWje, Ha IuTa ykaszyje BehmHa nomahux ayropa (Cmmbanuh C.,
2005; Manuh E., 2010). ¥ yckoj Be3u ca IpoOIEMOM OIPEMIBEHOCTH j€ W IHUTABE
HEJIOBOJHHOI yllarama y CTpy4HO ycaBplIaBame HacTaBHHMKA reorpaduje, noceOHO y aemy
npuMeHe HHPOPMAIMOHUX cHcTeMa y npolec Hacrtase. Mmajyhu y BUy MHTEH3UBaH pa3Boj
HOBHUX TEXHOJIOTH]a, KA0 U M3Y3€THY NPUjeMUYHBOCT I HHTEPECOBALE MIIA/INX 32 Pa3HOBPCHE
MHTEPHET CaJpikaje CaCBUM je peayHO MPETIOCTaBUTH Ja he ydyeme MIIaux reHepanmja y
OynyhHocTH OWTH 3acHOBAaHO Ha CO(MHUCTHUIIUPAHUM HHOOPMAIIMOHUM CUCTEMHMA
(Stanisavljevi¢ Petrovi¢ Z., 2015b). ¥ TOM KOHTEKCTy HEONXOJHE Cy NMpoMeHe Koje he
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oOpazoBame MJIQIMX Y CBUM o0OiactuMa, ykibyuyjyhu m oOpasoBame Oynyhux reorpada,
YYMHUTH CaBpEeMEHHjUM M KBaIWTETHHjUM KpO3 OpHWjeHTHCAmhe Ha HacTaBy Oa3upaHy Ha
HOBHM TEXHOJIOTHjaMa.

Jlurepatypy Buaeru Ha cTpanu 182.
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