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MODERNIZATION OF GEOGRAPHIC EDUCATION AT HIGH SCHOOL:
GEOINFORMATION TRAINING MODELS

Abstract. The paper deals with contemporary trends of modatioin of higher education in the
countries of Europe, emphasizes relation betweenaiality of education and the level of
development of the countries' economy, confirms importance of digital education and
provision of new forms of educational services. pheblem of mastering new technologies using
geoinformation systems and technologies in thege®of training future specialists-geographers
and geography teachers is analyzed. It is provatidhe of the ways of addressing the outlined
problem is the implementation of geoinformationirtidg models, and the place of such models
among other types of geography training tools itemeined. The paper explains the concepts
"training model", "geoinformation training modelhda outlines their didactic peculiarities. The
system of graphic-sign geographic training modslgiiesented, with geoinformation training
models being their subtype. The trends of applgeginformation systems and technologies in
the process of teaching geographic disciplinesigiten education institutions are characterized.
Based on the experience of application of geoin&tiom training models, the paper emphasizes
that they are tools of students’ independent cognictivities. The paper distinguishes three
groups of these models (general, special, combiaed)characterizes their varieties. Considerable
attention is paid to characterizing special geommftion models, viz. rendering models, first of all
digital elevation models, "draping" models, as vesdllmodels of kinematic animation or dynamic
interactive visualization of 3D images, routing ioptation and self-training models. A
considerable didactic potential of electronic mapsl atlases is emphasized, which make it
possible to study geographic objects, processes plnmhomena in the spatial aspect. The
conclusion is made that the application of geoimftiion training models, on the one hand, allows
students to explore independently certain naturadogio-economic objects of the environment.
On the other hand, tutors can plan students’ efficitraining activities at a high level of
complexity and in accordance with their interests.

Keywords: geographic education; teaching geographic dis@plit higher education institutions;
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1. INTRODUCTION

The problem statement. In the conditions of the rapid changes observethénthird
millennium, geographic education becomes an esdertimponent of socio-economic and
cultural development of society. This is explaifgdthe fact that in the integrated process of
economic growth and the global environmental ¢grigsearch and innovations in geographic
science and education play a crucial role. Undeh sconditions, the modernization of
teaching of geographical disciplines in higher edion institutions should be carried out in
the ways conforming to changes in the Europeanatuinal areas.

Based on analysis of the quality of political ingions and educational principles in 69
regions of Europe, G. Tabellini, an Italian econstmnproved that GDP and the pace of socio-
economic development of countries were related revaling cultural values directly
determining the areas of education developmentGigphical and statistical processing of
data of the global project World Values Survey [@qried out by G. Tabellini, makes it
possible to conclude that European countries wideseloped economy and a high standard
of living are also characterized by a high quabtyd continuous modernization of higher
education [1], [2].

The World Declaration on Higher Education for th&sg Century: Vision and Action
emphasizes the role of education as the most impodillar of human rights, democracy,
sustainable development and peace. The documembowlddges the urgent need for
transition from the traditional lecture-expert mbdgtraining to pedagogy of interaction and
collaboration, which will be developing on the lsasif technologies as an integral part of
modern life [3].

The activities of domestic higher education insimos, which, according to
requirements of the European Association for Qualgsurance in Higher Education, should
become more diverse in terms of methods of prowisidd education and cooperation,
including the growth of internationalization, dajiteducation and new forms of educational
services, are targeted to implementation of thigg@am. As the Standards and Guidelines for
Quality Assurance in the European Higher Educa#toea (ESG) state, the educational
environment in higher education institutions has'éacourage innovations in methods of
training and using new technologies" [4, p.14].

Analysis of recent studies and publications dealing with determination of the areas of
modernization of contemporary education and gedgcapducation in particular, allows
confirming the importance of the chosen problerknaine and abroad.

Social studies in European countries demonstraaagsh in the priorities of the young
people. So, in the artic/hy We Need to Future-proof Universitids White [5] states that
73 % of 15- to 18-year-olds prefer the high-spegdrhet most of all. At the same time, 87%
representatives of the so-called Generation Z welibat universities will help them become
independent, thanks to mastering digital commuidnaand information tools [5].

A lot of studies deal with the issues of modernaatof education based on the
application of innovative techniques and technasgn the sphere of higher education. In
particular, O. Mikhaylenko and T. Blayone [6], dmetbasis of the analysis of educational
indicators in the countries of Europe, note thatutation is a kind of a bridge between
traditional and new values, therefore finding artiropl balance between traditions and
innovations is the "underwater” content of any edional reform” [6].

The Commission on the Geographical Education of Ititernational Geographical
Union developed in 2016 the New International Géramvhich includes a program of actions
envisaging further development of world and natiay@ographic education on the basis of
mastering the updated technological approachaq i

The use of geoinformation systems (GIS) and teduies$ in training of geographers
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and geography teachers is now a mandatory partiwfagional process in higher education
institutions of Ukraine. Issues related to theie ugere analyzed in publications of T. Dudun
[8], S. Kostrikov and I. Chervanyov [9], V. Samail® et al. [10],0. Sinna et al. [11] and
others. At present, quite a large number of edonatimaterials aimed at mastering GIS-
technologies have been created in Ukraine. Textbaoki manuals of relevant subjects of the
following authors have become useful for studemMsSamoilenko (2003, 2010) [12, 13];
0. Ishchuk, M. Korzhnyev, O. Koshlyakov (2003) [14]; V. KozhevnikovA. Kozhevnikov
(2005) [15]; V. Morozov (2006) [16]0. Svitlichny, S. Plotnitsky (2006) [17]; V. Shipali
(2010) [18], L. Datsenko and V. Ostroukh (2013) ][Ehd others. The English-Russian-
Ukrainian Geoinformatics Dictionary authored by Haisygin et al. (2007) [20] and the
English-Ukrainian textbookGIS Designingby V. Samoilenko et al. (2015) [21] were
published and gained popularity. According to [2GIS (geographic information system,
geoinformation system) is an information system,icWhprovides an administration
(acquisition, retention, processing, access, vigatbn, dissemination), examination and
simulation of spatial (geographic) data".

All of the above defines the necessity of furthevelopment of modern approaches to
updating geographic education. Now, a vital quesisonvhat kind of progressive professional
competencies a university graduate will acquirechgosing a geographical specialty. The
problem of mastering the latest technologies bylestts and, in particular, geographic
information systems and technologies, is obviowstgl. One of the ways to address this
problem is large-scale implementation of geoinfdiamatraining models.

The goal of this paper is to highlight the place of geoinformation traigimodels in
the system of geography training tools and to desdhe varieties of these models and the
peculiarities of their use in the process of teaglyeographic disciplines.

2. RESEARCH METHODS

During the research, we used the methods of asadysl summing up of psychological,
pedagogical and methodological literature in ortteunderstand the state of the problem
under research. Pedagogical observation of the adstbf use of geoinformation training
models was carried out in classes in geographicipiiises (Geology, Hydrology, Physical
Geography of Continents and Oceans) at the V.Golknko National Pedagogic University
of Poltava. It was aimed at determining the didactinditions of implementation of these
models. Interviewing students and academics withssguent mathematical and statistical
processing of the results made it possible to aedlyeir feedback. Testing of students, aimed
at determining the dynamics of their learning aebieents, provided a concrete definition of
ways to correct the proposed procedure.

3. THE RESULTS AND DISCUSSION

3.1. Geography training tools

The effectiveness of studying geography essentadlyends on technological support
of this process, primarily on training tools. Wensaler the latter as natural and artificial tools
that act as geographic information media, tools dagating the information and subject
environment of educational process and tools afnlag and cognitive activity of students
[11].

Geography training tools are differentiated acamgdito various principles. The
differentiation of these tools according to theantent and application, proposed by us,
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involves selection of groups of object-natural,ealbjsubstitutive, device-natural, hardware-
supporting and integrated-information tools (Table

As table 1 shows, cartographic and geoinformatiaming tools (with geoinformation
training models being one of their subtypes) beltmthe group of object-substitutive ones.
Training tools of this group substitute real ge@diia objects of study.

Table 1
Differentiation of geography training tools according to content and application
Groups of training tools
Object- Object- I nstrument- Hardware- Integrated-
natural substitutive natural supporting infor mative
Typesof training tools
1) real- 1) verbal; 1) geodetic- 1) properly 1) multi-object
geographic; 2) illustrative- topographic; computer tools; conditionally
2) piecewise- | pictorial; 2) meteorological; | 2) autonomous interactive;
geographic. 3) audiovisual; 3) hydrologic; audiovisual; 2) multimedia
4) cartographic- | 4) geometric; 3) information-
geoinformation; 5) astronomic; capturing;
5) prototype: 6) other 4) ppsit_ion-
6) combined instrument-natural| navigating;
object- 5) other hardware-
substitutive supporting

According to the above-mentioned, cartographic{geomation tools are varieties of
training models.

It is expedient to clarify the essence of the cphod a "training model” and outline the
didactic capabilities of these models. In geogragiujactics training models mean training-
visual tools substituting geographic objects ofdgtwith a certain degree of simplification.
This simplification aims at identifying those feeds of objects that need to be studied. The
value of these models consists in the fact that theke it possible for students to observe
and comprehend the necessary content of the prepeart a geographic object, process or
phenomenon.

3.2. Graphic-sign geographic training models

Among training models, graphic-sign geographicnirej models occupy a dominant
position. Their data handling helps students, an dhe hand, to realize the features and
properties of the structural and functional compasef geographic objects of study and
their typical changes in space and time. On therottand, independent construction of
various graphic-sign geographic models contributesormation of the ability to acquire,
record, analyze and transform geographic informrmafidhere are four groups of graphic-sign
geographic training models, namely: analyticalsitative, cartographic-geoinformation,
structural-logic and combined models (Figure 1).

As Figure 1 shows, the following types belong taagraphic-geoinformation training
models:

1) cartographic training models — geographic mamsographic plans, contour maps,
choropleths, schematic maps, value-by-area mapggcaphic sketches and cartographic
cross-sectional models (hypsometric transverseiosect vertical sections and block
diagrams);

2) geoinformation models — a complex of variousgagmaphic models created using
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computerized spatial-analytical program-specializathing tools (first of all, GIS tools).

GRAPHIC-SIGN GEOGRAPHIC TRAINING MODELS
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Figure 1. Varieties of geoinformation training méslan the system of graphic-sign
geographic training models

Among cartographic training models, the leadingsoaee geographic maps as graphic-
sign models which are mathematically defined (with use of the system of cartographic
projections and geographic and rectangular coore)areduced and generalized images of
the Earth's surface, showing the objects on itrojepted on it in the adopted system of
symbols [12, p.56].

Before examining the varieties of geoinformatioairting models, it is advisable to
determine didactic capabilities of geographic magpsducational models. In the process of
studying geographic disciplines geographic mapdritite to one of the most important
tasks — ordering geographic knowledge and faditigaits understanding. In addition, maps
give impetus to development of students’ independearch activity and creative attitude to
geographic objects of study.

Since geographic maps are models of the Eartifacgyrthey make it possible to study
the regularities of location of geographic objegispcesses and phenomena within this
surface. Geographic maps preserve the studiedipetes of environment as the original
object, and, in addition, allow using them as aiaigation tool. Thus, maps have almost
unlimited information capabilities.

Analysis of the experience of use of geographic sn@s well as other cartographic-
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geoinformation models) during classroom activitegsd students' out-of-class independent
work allows determining their following didactic rfations. Firstly, they are the source of
students’ knowledge about the location of geogmpbjects of study, change of their
position / attributes and development. Secondlypsnaerve as tools forming students’
cartographic skills as elements of professional petencies. Thirdly, they promote the
development of students' spatial thinking as th&sbaf their geographic perception of the
world.

3.3. Geoinformation training models

The use of geoinformation training models provides opportunity to show the
structure and condition of geographic objects, @sses and phenomena and their dynamics,
effectively provides geographic training informatian certain portions and optimally
manages the individual process of geographic knidgdeacquisition.

It's worth noting that information technologies a&wgrently upgrading the traditional
work of geographers while creating cartographicamals and in the process of their use for
the purpose of arrangement of students’ trainirdytheir cognitive activities. Powerful tools
in this work are geoinformation systems (GIS) aechhologies that provide a high level of
visualization of diverse information in the formioteractive geoinformation models.

Geoinformation systems and technologies enableraion of databases for storage,
processing, analysis, transformation and visuatimadf information on spatial features of the
environment on query in a given form — primarilytographic, as well as in the form of
tables, graphs, texts, etc.

The use of geoinformation systems and technologiethe students' training and
cognitive activity makes it possible to rethink ghcedure of work with cartographic tools.
It is possible to study the map content not onltloa ready map, but also "looking" into its
digital basis — the attribute table. Using an etaut map it is possible to measure distances
and surface areas, build graphics and diagramsmueh shorter time. The result of such
work can be the complex characterization of a paldr territory, object or phenomenon.
According to T. Dudun, “a map with the use of cotgpuechnology GIS allows both to
provide information and analyze it by dint of dataversion™ [8, p.62].

The experience of using geoinformation training elsguggests that it is not enough to
consider them only as a tool of visualization afirimg information for its acquisition [22],
since these models also serve as a tool of organigtudents’ independent cognitive
activities. This combination reflects the so-callad of consciousness, according to which,
students realize only the content of that perceiméormation which appears to them as an
object they act on and which is the purpose of thetivity.

Geoinformation training models are a complex ofioxss raster and vector multi-layer
models that are created primarily using the Gl3stoGeoinformation training models use
geographically (or spatially) coordinated data {sthbadata) — data on spatial features that
contain information on location (coordinates) oésh features and their properties submitted
through spatial and non-spatial quantitative aralitptive attributes.

Spatial features are elements of the real worlesgmted as geographic objects of study
by the computerized graphic-sign models. Spatiatuies can be divided into five main
types: point features (points), linear featurese@), polygon (area) features (polygons) and
volumetric features (surfaces), as well as higlellespatial features (such as networks,
including ecological one, etc.)

Geoinformation training models can be divided itite following types:

1) general models;

2) special models with such subtypes as modelssfiaring, "draping”, kinematic
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animation or dynamic interactive visualization @& &nages, routing optimization, training
and research, self-training, multimedia trainingl$cand other special ones;

3) combined models.

General geoinformation training models are singlecombined digital cartographic
models of all types (see Figure 1) and combineg@tgcasign geographic training models of
certain types, such as schematic maps, value-layraaps etc.

The first subtype of special geoinformation modelsludes models of rendering —
complex building of 3D images, among which, in #epe of geography training, image
Digital Elevation Models (DEM) dominate; they recgia more detailed description.

The Digital Elevation Model (DEM), syn. Digital Train Model (DTM), is a digital
image of a topographic surface created, primabjydint of a raster elevation model in the
form of a set of surface elevations at regular onétwpoints (DEM is the United States
Geological Survey standard), or by dint of the gechodel TIN — the triangulated irregular
network, which initially uses a mentioned set ahpoof the irregular network [12], [13].

The next subtype of special geoinformation modsttuides "draping” models — overlay
(projecting) on a 3D image (usually DEM) of plangit@l layers, which can be vector and
raster thematic geographic maps, etc., resultin@Dnpresentation, which is optimal by
visualization.

Models of kinematic animation or dynamic interaetivisualization of 3D images,
being a subtype of special geoinformation modetks,ugually also based on DEM. However,
they simulate movement of "viewers" (students) s&ra particular geographic terrain under
study, with a possibility of stops in the requingdces of such virtual trip. Quite often, this
terrain is simulated from a bird-eye view or arcadft board (the so called "interactive fly-
around models"); in addition weather conditions, ere visualized to enhance the presence
effect.

The next subtype of models under consideratioousimg optimization models, which
generally solve a certain geoinformation routirgkta

Routing is a geoinformation model task for finditige most efficient route between
nodes of a network. This route means the least{mstresources, efforts, etc.) distance
between two points of a digital layer.

Routing optimization models can be very usefulhia process of geography training, in
particular, for regional studies. For example, ¢hesodels are used when determining
optimal, from the point of view of training purpasephysical load of students and other
factors of the route and the rules of movement glogal geographic objects of study
(including by motor transport), hiking or ecoloditaails, etc., as well as for choice of such
routes and trails. It is expedient to use mobilgoter and position-navigating hardware-
supporting training tools during the work with rimgf optimization training models directly in
the field. Such approach can contribute to direset af available digital geographic training
and research information and its storing.

Modern training and research geoinformation moaeés intended for formation and
development of students' creative abilities. Duéhts use, specific features of the course of
geographic processes and phenomena or factors tefiatation of the environment
conditions etc. become available for monitoringdgtand research.

A typical example of self-training models, beingabtype of special geoinformation
models, is the MAP data raster model, which is essfully applied worldwide [13] as a
training tool in geoinformatics, and which is etige for students to acquire expertise of
computer-aided constructing (organizing) of spatathbases.

Special geoinformation training models include #&tieonic map that plays a special
role among multimedia training tools; in additidgnis a component of appropriate electronic
textbooks and manuals, electronic atlases, lilsadatabases etc.
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The electronic map is a set of thematic digitalelayof data and their visualization
software with storage of this map (layers) on derteolders of information storage media,
including information network storage media [12].

Visualization process (graphic-sign presentationispldying) means in the
geoinformation terminology both projecting and gatieg of text, images, including
geoimages, map images and other graphics more oftethe monitor screen based on
specific output digital data and rules and algonghof their conversion.

As a rule students use not only separate electroajgs but also electronic atlases. The
electronic atlas is a multimedia integrated infotiovatool, stored on a holder of information
storage medium. It contains a systematized seeofrenic maps, developed according to the
unified program and selected thematic scope, asasaither types of digital information and
the necessary visualization software of the atfas.example, students work fruitfully with
the electronic National Atlas of Ukraine (2007),ileforming the ability not only to acquire
necessary information, but also to use it in otdesolve applied creative training tasks [23].

The following models, not considered above, cangbealified as "other special
geoinformation training models", in particular:

— models of digital layers overlay contributingdevelopment of students' combinative
skills;

— models of information-network viewing of spatidhata, provided by Internet
resources, first of all, by the cartographic-geoinfation service for 3D visualization of the
Earth's surface, as the project "Google Earth" (aitb http://www.earth.google.com). The
user friendly interface of this service is desigh@dunprepared users, allowing them to create
even their own layers with a given classificatiomd aassigned attributes and ability to
exchange spatial data, etc. (see additionally [24])

Combined geoinformation training models, being tthed type, combine useful visual
and training properties of general and special igeanation models. The most interesting
examples of such combination are:

— models of general digital maps of points and @éontines and special image DEM in
the form of a digital block diagram with a giverewiing angle;

— models of a general digital map of a topograhidace presented in contour lines
with DEM image.

4. CONCLUSIONS AND PROSPECTSFOR FURTHER RESEARCH

The application of geoinformation training modelows students to explore
independently certain natural or socio-economiecilsj processes or phenomena, choosing
their pace of work, as students communicate wighctomputerized system individually. The
tutor, according to a certain didactic purposecgeconditions and interests of students can
plan effective individual and group activities laétappropriate level of difficulty.

The use of geoinformation training models and tebigies in the process of
geography training makes it possible to reinterginet procedure of work with cartographic
tools. Prospects for further research include tbeetbpment of geoinformation training
models and the improvement of the procedure of tingdlementation in higher education
institutions. Geoinformation training models havepléed significance and aim at
modernization of national geographic education.
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AHoTanig. Y cTaTTi po3MIsSIHYTO Cy4acHi HanpsiMU MOJIepHi3anii BUIOi OCBiTH B KpaiHax €Bporny,
OKPECJICHO 3B'SI30K SIKOCTI OCBITH 1 PiBHS PO3BHTKY €KOHOMIKHM KpaiH, BCTaHOBJIEHO 3HAa4CHHS
dpoBOro HaBUaHHS Ta HOBUX (opM HaxaHHS OCBiTHIX mociyr. IIpoanarnizoBaHo mpodiemy

ONaHyBaHHS HOBITHIX TEXHOJIOTIH IUIIXOM 3acCTOCYBaHHA TIeoiH(OpMaLiiiHUX CcHCTEM

TEXHOJIOTIM y mpoueci MmAroroBku MaiOyTHiX ¢axisiiB-reorpadiB i yuureniB reorpadii.
JloBeneHo, 10 OJHUAM i3 NUIAXiB BHUPIMICHHS OKpECIeHOi MpoOJieMH € BIPOBAIKESHHS
reoindopMaIiifHIX HaBYaIbHUX MOJEJEH 1 BU3HAYEHO MICIle TAKMX MOJEJICH MOMIXK 1HIIUX BUIIB
3aco0iB HaB4yaHHS Teorpadii. Po3rmymadeHo moHATTS "HaBYaibHAa Mozens', "TreoiHdopmarriiiHa
HaBYaJlbHA MOJZENb' Ta OKPECIeHO iXHI AMTAKTH4YHI ocobmuBocti. IlpemcraBieHo cucremy
rpadigHO-3HAKOBUX TeorpadivHUX HaBYAIBHUX MOJENeH, MiABHIAOM SKHX € TeoiHpopMamiiHi
HaBYaJbHI Mozeni. CxapakTepu30BaHO HaNpsMH 3aCTOCYBaHHS TreoiHGOpMAIliiHUX CHUCTEM i
TEXHOJIOTIM y Tpoleci BHKJIaJaHHs reorpadidyHuX AMCLMIUIIH Yy 3aknaaax Buinoi ocith. Ha
OCHOBI JIOCBiJly 3aCTOCYBaHHS Te€OiH(OPMAI[IfHUX HaBYAIBHUX MOJEJICH IOBEIICHO, 110 BOHU €
IHCTPYMEHTOM OpraHizanii caMoCcTiiHOT HaBYaJIbHO-II3HABAJIEHOI JiSTIBHOCTI CTYJIEHTIB. Y po0oTi

BHOKpEMJICHO TpH TIpynH Takux Mojeiedl (3arajipHi, cremianbHi, KOMOiHOBaHI)

CXapaKTepH30BaHO IXHI PI3HOBUAM. 3HAYHY YyBary MPHIUICHO XapaKTEPHUCTHIN CCIiaIbHUX
reoiHpopMaIliiHUX MOJENCH — MOJeNeil peHICpUHTyY, mepenyciM U(POBUX MOJCNCH penbedy,
Mojeneil "apamyBaHHS', a TakoXX MoOJeNeH KiHeMaTHYHO-aHIMamiiHOi abo JUHAMIYHOT
IHTEpaKTUBHOI Bi3yasi3allii TPpHBUMIPHUX 300pakeHb, MapIIPYTHO-ONITUMI3AIMHUX 1 HABYAIHHO-
TPEHIHTOBUX MoJeleld. Bim3HaueHo BEeNWKWA NUIAKTHYHHHA TOTEHINAT €JISKTPOHHUX KapT i
aTaciB, 3aCTOCYBAaHHS SKHX YMOXMJIMBIIIOE BUBYaHHS reorpadidHuX 00'€KTiB, MPOIECIB 1 ABUI Y
MIPOCTOPOBOMY acIeKTi. 3po0JeHO BHCHOBOK, III0 3aCTOCYBAaHHS reoiH(pOpMAaIiiHINX HaBYAIbHHUX
MoJieield, 3 0IHOro OOKy, Ja€ 3MOTY CTyJEHTaM CaMOCTIHHO JIOCHIZKYBaTH INEBHI IPUPOHI UM
COLIaJIbHO-€KOHOMIYHI 00'eKTH JOBKULIA. 3 iHmOro OOKy, BHKIaadi MOXYTb IPOEKTYBaTH
e(eKTHBHY HaBYAIIbHY MISUIBHICTh CTYACHTIB Ha BHCOKOMY PIBHI CKJIQJHOCTI Ta BiJIOBITHO JI0

xHIX iHTEpeciB.

KuarouoBi ciioBa: reorpadiuna OCBiTa; BUKIANAHHs reorpadivHuX JUCHUILIIH B 3aKIaaX BUIIOT
ocBiTH; 3aco0u HaBuaHHs reorpadii; reoindopmaniiini cucTeMu i TexHouoril; reoindopmaniiui

HaBYAJIbHI MOJIEITI.
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AHHoOTanusi. B craThe paccMOTPEHBI COBPEMCHHBIC HAINpPABICHHUS MOJICPHHU3AIMU BBICIICTO
oOpa3oBanus B cTpaHax EBpormbl, 0003HaUeHa CBsi3b KayecTBa 00Opa30BaHUS M YPOBHS Pa3BUTHSA
9KOHOMUKH CTPaH, yCTAHOBJICHO 3HAYCHUE NU(PPOBOTO OOYUCHUS M HOBBIX (POPM MPEIOCTABICHUS
oOpasoBaTtenpHbIX youyr. [Ipoananu3upoBana nmpodiieMa 0OCBOCHHS HOBEHIIINX TEXHOJIOTHI yTeM
NPUMEHCHUsT TeOMH(OPMAIIMOHHBIX CHCTEM M TEXHOJOTHH B MPOIECCE MOJATOTOBKU OyIyIIUX
CIIEIUAINCTOB-TeorpadoB M yuutenel reorpaduu. J[okazaHo, 4TO OJHUM U3 TMyTEH pEIICHUS
0003HaYeHHOW MPOOJIEMBl SBIIACTCS BHEApPEHHE Te€OMH(OPMAIMOHHBIX YyYEOHBIX Mojened u
OTIpPEeNeICH0 MECTO TaKMX MOJENell cpean APYyrux BUAOB CPEACTB OOydeHUs reorpadu.
PazbsicHenbl noHATHA "yueOHas Monenp”, "TeonHpopMaIonHas yaeoHas MoJieib" 1 0003HaYEHBI
WX  JWJaKTHYecKHe  ocoOeHHocTH.  [IpencraBmeHa  cucteMa  TpadHUUecKO-3HAKOBBIX
reorpapuuecKkux y4eOHBIX Mojened, IMOIBUAOM KOTOPBIX SIBISIIOTCA TE€OMH()OpMAIOHHEIE
yueOHble Mojenn. OXapaKTepU30BaHbl HANIPABICHUS MPUMCHCHHS FCOMH(POPMANUOHHBIX CHCTEM
W TEXHOJOTHH B MpOIEcCe IMPEMoJaBaHus reorpaduvyecKux IUCIHIUIMH B BBICIIUX Y4YeOHBIX
3aBeqicHUAX. Ha OCHOBe ombITa MpUMEHECHHsT TeOMH()OPMAIIMOHHBIX YYeOHBIX MOJIENCH TOKa3aHo,
YTO OHHU SBJIIOTCS WHCTPYMCHTOM OpPTaHH3allMd CaMOCTOSATCIBHONW y4eOHO-II03HABATEILHOM
JIeITEIbHOCTH CTY/IEHTOB. B paboTe BbIAEICHBI TpU TIPYNObl Takux wmojeneidl (oOuiume,
CrelUagbHble, KOMOWHMPOBAHHBIE) M OXApAKTEPU30BAHBI WX PA3HOBHUIAHOCTH. 3HAUYUTEIHHOE
BHUMAHHE YJIEIIEHO XapaKTEPHUCTHKE CICHMHAIBHBIX TeOMH(OPMAIIMOHHBIX MOJENeH — Moaemen
peHjiepuHTa, Mpekae Bcero mu@poBBIX Monelei penbeda, Momened "npamupoBKHU', a Takke
MOJENEN KHHEMAaTHYECKU-aHUMALMOHHON WIM JUHAMHYECKOM HHTEPAaKTHMBHON BH3yalu3alUuu
TPEXMEPHBIX H300paXCHNUH, MapUIPyTHO-ONTUMH3AIHOHHBIX W YYeOHO-TPECHHHIOBBIX MOJEICH.
OTtmeueH OONBIION MUIAKTHYECKHH TTOTEHIIHMAN J3JIEKTPOHHBIX KapT M aTJIaCOB, NPHUMCHEHUE
KOTOPBIX TO3BOJSIET HW3y4aTh reorpaduyeckue OOBEKTHI, TMPOLESCCHl H  SIBICHHUS B
MPOCTPAHCTBECHHOM acriekTe. CHenaH BBIBOJ, YTO NMPUMEHEHHE TeOMH(POPMALMOHHBIX Y4eOHBIX
MOJIeJICH, C OJTHON CTOPOHBI, MO3BOJIIET CTYICHTAM CaMOCTOSITEIIEHO UCCICIOBATh ONPEICICHHBIC
MPUPOIHBIC WIH COIUATLHO-3KOHOMUYECKHE 00BEKTHI OKpyKatouien cpeapl. C Apyroi CTOPOHEI,
MpPENoaBaTe I MOTYT MPOCKTUPOBATh 3(PQPEKTUBHYI YUEOHYIO JCSITEIBHOCTh CTYACHTOB Ha
BBICOKOM YPOBHE CIIO)KHOCTH U B COOTBETCTBHU C UX UHTCPECAMH.

KawueBble ciioBa: reorpaduyeckoe 00pazoBaHie; npernoaaBaHue reorpapuyeckux AUCIHUILINH B
BBICIINX y4eOHBIX 3aBEACHHSIX; CPEACTBA 00yUeHHs Teorpadru; TeonHPOPMAIMOHHBIE CUCTEMBI U
TEXHOJIOTHH; TeONH(POPMAIIMOHHbBIE YUeOHbIE MOJIEITH.
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