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PECULIARITIES OF USING GEOINFORMATION SYSTEMS IN TRAINING
OF FUTURE GEOGRAPHY SPECIALISTS IN HIGHER EDUCATION INSTITUTIONS

The article analyzes the peculiarities of using geoinformation systems in the educational process in higher education institu-
tions and substantiates the need to study them in the training of a bachelor of geography (specialty 106 Geography). The connection
of geoinformation systems (GIS) with other disciplines has been established. The topics of pre-geoinformation disciplines mastering
of which will help students to acquire GIS technology without hindrance are described. The market of modern GIS packages, the use
of which will help future specialists in geography to acquire GIS technology is analyzed.

The classification of software products (GIS package ArcGIS, MaplInfo Professional, «Panorama 1») («Map 2011»), «Digi-
tals». GeoDraw (Geograf). AutoCad Map 3D, SAGA GIS, GRASS GIS, ILWIS, MapWindow GIS), indicating functionality and
tools of GIS packages is given. The possibilities of open programs are also presented; they can be used in the educational process
(PhotoFiltre (mapping). XnView (viewing). Picasa (adding geotagging with which you can specify the capture area of any photo,
using Google Earth and Google maps), Quantum GIS (can be used as the main platform for teaching students how to implement GIS
and how to create the highest quality maps). Google Earth network services (electronic globe). ArcGIS Online (used to manage and
share maps and geographic information). Golden SoftWare (Surfer) (universal mapping software that runs on Microsoft Windows
and is used to quickly and accurately erase map surfaces and convert the provided data into contour, relief or post maps, three-
dimensional surfaces, 3D frames or vector graphics).

The main models of data presentation, due to which the work of GIS can be realized, are considered. The main advantages
and disadvantages of using these models are indicated. The main competencies that future geographers should acquire during the
study of the discipline «Geographic Information Systems and Databases» are identified, which will give foundations for the for-
mation of a sufficient level of a competitive geography specialist.

Keywords: GIS-technology, GIS-packages, DBMS, bachelor of geography. geographical data.

Onena Kopoas, Oaeca Kopuyc, Anamoniii Kopuyc. OCOBJTHBOCTI BHKOPHCTAHHA I'EOIH®OPMAIIIHHHX
CHCTEM ¥V HIATOTOBII MAHEYTHIX PAXIBITIB I'EOT PA®II B 3AKJIAJAX BHII[OI OCBITH

V cTaTTi MpoaHaTi30BaHO 0coGIHBOCTI BHKOPHCTAHHA reoiH(QOpMaIliHHHX CHCTEM B OCBITHBOMY IIPOIleci B 3aKIadax BHINOL
OCBITH Ta o6IpyHTOBaHO HeoOXiTHICTh IX BHBYeHHA Yy MiATOTOBLI GakanaBpa reorpadii (cneniateHicTs 106 I'eorpadis). BeraHoBIe-
HO 3B’A30K TeoiH(QOpMALIHHHX CHCTeM 3 iHINHMH HaBYaTbHHMH JHCIHIUIIHaMH. ONHCAHO TeMH JoreoiHQopMarliHHHX THCIHILTIH,
ONIaHYBaHHA AKHMH TOIOMOKE CTyJAeHTIaM (esNepellKoIHO 0BOI0AiTH I'IC-TexHomoriro. IIpoaHaTi3oBaHO PHHOK cydacHHX I'IC-
IaKeTiB.

HapeneHna knacH(ikamia mporpaMHHX IponykTie (I'IC-makeT ArcGIS. MapInfo Professional, «IlaHopama 11» («Kapta
2011w»), «Digitals», GeoDraw (Geograf), AutoCad Map 3D, SAGA GIS, GRASS GIS, ILWIS, MapWindow GIS) i3 3a3HageHHAM
¢hyHKIIIOHATY Ta iHcTpyMeHTapito I'TC-nakeTie. Takox IpelcTaBlIeHi MOXTHBOCTI BIIKPHTHX IPOTpaM, 10 MOXKYTE GVTH BHKOpPHC-
TaHi B OCBITHROMY Iporeci (PhotoFiltre (moSyzora kapt). XnView (meperasaz), Picasa (IoIapaHHA I'e0TeriB, 3a JONOMOTOK AKHX
MOJKHA BKa3aTH MiclleBicTh 3HOMKH Gyap-koro $oro, BHKOpPHCTOBYI0UH Google Earth i Google maps). Quantum GIS (Moxke GyTH
BHKODHCTaHA B AKOCTi OCHOBHOI IITaT(GOPMH 111 HaBUaHHA CTyASHTIB AK BHKOPHCTOBYBAaTH I'IC i AK CTBOPIOBATH HaiAKICHINI Kap-
TH), MepesxeBi cepricH Google Earth (enextporHHH rmodyc), ArcGIS Online (BHKOPHCTOBYeThCA 1714 YIIPABTIHHA 1 00MiHY KapTaMH
i reorpadignoro iHdGopMmanicro). Golden SofiWare (Surfer) (yHiBepcansHe kaprorpadigne IO, mo mpamrpe mii yopaeTiHaaM OC
Microsoft Windows Ta BHKOPHCTOBY€eThCA A7 MIBHAKOTO i aKypaTHOIO BHKPECIeHHA [IOBEPXOHE KapT i KOHBepTallil HaTaHHX JaHHX
V KOHTYPHI, peasedHi abo IOMTORI KapTH, TPROXBHMIPHI IToBepxHi, 3D-KapkacH afo BeKTOpHY rpadiky)).
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Po3rIAHYTO OCHOBHI MOZeldi IpeIcTaBlIeHHA JaHHX, 3aBIAKH AKHM MOXKe pealisyBaTHcA pobora I'IC. 3a3sHadeHO OCHOBHI
IepeBard i HeJOMiKH 3acTOCYBAaHHA ITHX MomereH. BH3HAUeHO OCHOBHI KOMIIETEHIII, AKi NOEHHHI HaGyTH MaHGyTHI reorpadH mix
Hgac BHBYeHHA HaBaThbHOI JHCIHILTIHH «I eoiHGOpMaNilHi cHCTeMH Ta 06a3sH JaHHX», IO JacTh MiACTaBH A1 (GOpMyBaHHA JOCTAT-
HEOT'O PiBHA KOHKYPEHTOCIIPOMO:KHOr0 (haxiens reorpadii.

Karouosi ciosa: TIC-TexsoI0ril, I'IC-1aket, CYB/], Garkataep reorpadii, reorpadidsi masHi.

Eaena Kopoas, Oaeca Kopuye, Anamonuii Kopuyc. OCOBEHHOCTH HCIIO/IB30BAHHA TEOHH®OPMAITHOH-
HBIX CHCTEM B OBYYEHHH BYIVIIHX CHHEITHA/THCTOB I'EOI'PA®HH B BEICIIIHX YVYEBHBIX 3ABEJEHHAX

B cTaThe MpOaHATH3HPOBAHEI 0COGEHHOCTH HCIIOTB30BAHHA Te€OHH(MOPMAIHOHHEIX CHCTeM B 06pa3oBaTeIbHOM IIpOIlecce B
yapeskIeHHAX BhICIIero ofpa3oBaHHA H 0§0CHOBaHA Heo0X0IHMOCTh HX H3y4eHHA B MOATOTOBKe fakaTaBpa reorpad@HH (ClelHaTb-
HOCTh 106 T'eorpadHs). YcTaHOBIeHA CBA3h TeOHH(OPMAIIHOHHEIX CHCTEM ¢ APYTHMH y49eGHBIMH JHCIHIITHHAMH. OIHCaHBI TeMbI
JoreoHH(pOPMAIHHHHX THCIHIUTHH, KOTOPbIe IOMOIYT CTyJeHTaM OeclpenaICTBeHHO 0BIadeTh I HC-TeXHOTOTHAMH. [IpoaHaTH3H-
POBAH PEIHOK coBpeMeHHBIX [ 1IC-TIaKkeToB.

TIpHBeIeHa KIacCHQHKAITHA IPOrPaMMHBIX MPoayKToB (I'TIC-makeT ArcGIS, MapInfo Professional, «ITaHopama 11» («Kap-
Ta 2011»), «Digitals», GeoDraw (Geograf). AutoCad Map 3D, SAGA GIS, GRASS GIS, ILWIS, MapWindow GIS) ¢ ykazaHHeM
(YHKIHOHATa H HHCTpyMeHTapHA [ 1IC-nakeToB. Takke IpeIcTaBIeHbl BO3MOKHOCTH OTKPBITBIX IIPOTpaMM, KOTOpPEIE MOTYT GBITh
HCIIOTb30BaHEI B 06pasoBaTenbHOM mpolecce (PhotoFiltre (mocTpoerHe kapT), XnView (ImpocMoTp), Picasa (ZoGaBneHHe reorpadH-
HYeCKHX METOK, C IIOMOINBEO0 KOTOPBIX MOJKHO YKa3aTh MeCTHOCTB CheMKH Mroboro doto. Hemonesya Google Earth H Google maps),
Quantum GIS (Mo:xeT GBITE HCIIONB30BAHA B KadecTBe OCHOBHOH m1aTdopMEl 11 ofydeHHS CTYISHTOR KakK HCIoNb30BaTs I 1IC H
KaK CO3IaBaTh KadecTBeHHBIE KapThl), ceTeBEle cepBHCHl Google Earth (3nexkTpoHHBIH rnodyc), ArcGIS Online (HemonbsyeTes 1714
yIpaBl1eHHA H o0MeHa KapTaMH H reorpadHieckoil HHGopManHet), Golden SoftWare (Surfer) (vHHBepcanbHOe KapTorpadHIeckoe
T10, paGotaromero mox ynpaeneHHeM OC Microsoft Windows H Hemonb3yeTesa 119 GBICTPOrO H aKKYPAaTHOTO HepdeHHd MOBepXHO-
cTel KapT H KOHBEPTAIIHH [IPeJOCTABISHHEIX JaHHBIX B KOHTYpHBIE perdbedHble HIH MOYTOBBIE KapThl, TPeXMepHbIe IOBEPXHOCTH,
3D-xapKackl HTH BeKTOPHYH IpadHKy)).

PaccMOTpeHBI OCHOBHEIE MOJETH IIpeIcTaBIeHHA JaHHBIX, 61aroJapsa KOTOPBEIM MOXKeT pealH3oBaThkeA padota I'TIC. Vkasa-
HBl OCHOBHBIE IIPeHMYIIecTBa H HEJOCTAaTKH NPHMEHSHHA 3THX MoJeneH. OIpeleneHB! OCHOBHBIE KOMIIETEHTHOCTH. KOTOPBIMH
JOKHBE] 0BTadeTh OyIyINHe reorpadsl NpH H3y9eHHH y4eOHOH ITHCUHILTHHEI «I eOHH(OpPMAITHOHHBIE CHCTEMBI H 6ashl JaHHBIX»,
HTO JacT OCHOBAHHA 711 (DOPMHPOBAHHA JOCTATOYHOTO YPOBHA KOHKYPEHTOCIOCOGHOTO CIelHATHCTa T'eorpadHH.

Karouesste crosa: TIC-TexHonorHH, [T1C-nakeTsl, CYB]I, Gakantaep reorpadHy, reorpadHueckie TaHHEIE.

Problem statement. Today’s realities require many toring etc. The objects of professional activity of geog-
sectors of the economy to make a clear transition to the raphers are territorial-industrial, socio-economic. natu-
widespread use of geographic information systems (GIS) ral-anthropogenic and natural systems of different hier-
— systems for collecting, storing. analyzing and graph- archical levels. Therefore. the future specialist must have
ically visualizing geographic data and related infor- the following competencies as the ability to conduct a
mation. It is an automated system for working with comprehensive study of the natural resource potential of
graphical and thematic databases, which performs the the territory and the possibilities of its economic devel-
functions of modeling and calculation, creation of the- opment, regularities of formation of spatial structures of
matic maps and atlases. It is used for scientific and prac- economy and forms of organization of life of society,
tical purposes such as urban and regional planning and carrying out of geoeconomic and geopolitical estima-
design. forecasting. study of natural resource potential tions of the countries and the world etc. It should be not-
and inventory of natural resources etc. Geographic in- ed that the use of GIS in the educational process will
formation technologies are convenient for the analysis of improve the quality of training of future geography spe-
various data and objects. have a high visibility of the cialists. Therefore, the study of the discipline «Geo-
display of heterogeneous information, provide new graphic Information Systems and Databases» in the
methods and means of information processing. GIS has training of geography specialists is relevant and timely
been extremely widely used and today the modern world and allows students to acquire relevant competencies.
is impossible to imagine without information systems. Analysis of recent research and publications.
Therefore. their use in the educational process will con- Many scientific works are devoted to the use of infor-
tribute to the informatization of education. which is mation technologies in the educational process, in par-
characterized by the use of new methods and tools of ticular, the problems of informatization of the education-
learning, strengthening interdisciplinary links. formation al process in secondary and higher educational institu-
of perception of a holistic. systemic picture of infor- tions are described in the work of M. Zhaldak [2]. trends
mation processes in society. nature and cognition. in the development and use of information technology in

GIS have been used in cartography, meteorology. the context of the formation of the educational environ-
geology, economics, biology. forecasting, tourism, man- ment are substantiated in the study of M. Shishkina [9].
agement and so on. The graduates of geographical spe- trends in the implementation of Information and Com-
cialties are involved in various institutions and depart- munication Technologies in the educational systems of
ments. including geological exploration organizations. European countries are highlighted in the scientific pub-
hydrometeorological services, travel agencies, spatial lication of I. Malytska [5], the possibility of using In-
planning companies, in the structures of a state, regional formation and Communication Technologies in the edu-
and city administration. analytical centers, in the field of cational process is characterized in the work of
urban and spatial planning, regional and local develop- 1. Osobova [7]. Information technology of learning as a
ment departments. analysts on sustainable and safe de- catalyst for the transformation of the educational process
velopment of cities and territorial communities, urban is presented in the work edited by E. Khvilon at al [10]
land use, deal with environmental protection and moni- and defined as a set of theoretical knowledge of comput-
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er tools as well as methods governing their use in educa-
tion and others. The analysis of scientific papers on the
use of GIS in the educational process of training future
geographers indicates a significant interest of the scien-
tists to this technology. Thus, the expediency of intro-
ducing a cycle of disciplines of geoinformation direction
is substantiated in the scientific work of a group of the
authors led by V. Berezhny [1]. methodological princi-
ples of teaching a block of disciplines on geoinformatics
and GIS-technologies are set out in the work of S.
Kostrikov [4]. methodical system of teaching students of
geoinformation technologies is considered in the work of
0. Klochko [3]. However. the analysis of scientific pub-
lications has showed that the use of geographic infor-
mation systems in the training of students of geograph-
ical specialties is insufficiently disclosed, which has de-
termined the purpose of this study.

The purpose of the article is to clarify the peculiari-
ties of the use of geographic information systems in the
training of future geography specialists in higher educa-
tion institutions (on the example of the educational pro-

Remote sensing of the

Geographic
modeling
Fundamentals of
higher mathematics

Geographical
forecasting . :
Advanced information

technology

Meteorology and
chimatology

Modern information
technologies

cess at Sumy State Pedagogical University named after
A.S. Makarenko).

The main material. During the study of geograph-
ical specialties. the future specialist of geography must
acquire certain competencies, among which it is worth
mentioning the ability to conduct a variety of compre-
hensive scientific physical and socio-geographical re-
search. create interactive electronic cartographic materi-
als, search and analyze information. model natural and
socio-economic systems, predict further processes of
socio-economic development of society etc.. and this is
impossible without the use of GIS.

In the system of training the bachelor of geography
(specialty 106 Geography) at Sumy State Pedagogical
University named after A.S. Makarenko the curriculum
provides for the study of a number of information disci-
plines and geographical. which are closely related to GIS
and precede the study of the discipline «Geographic In-
formation Systems and Databases». some are taught
simultaneously and contribute to the deepening of
knowledge in professional training (Fig. 1).

\
Cartography with
&:E;ams of
topography and
geodesy

Mathematical
methods in geography

Landscape
Ecology and
Geoecology

Tourist local

Fig. 1. Connection of GIS with other disciplines
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Although there is some experience and variety in
the use of different types of software. which includes
GIS. their potential for educational purposes remains
inexhaustible. Currently producers of different countries
have developed and offer for use during the educational
process the following commercial and open GIS packag-
es. presented in Fig. 2.

These packages have significant advantages as well
as disadvantages. This is mainly due to their commercial
component, functionality and performance, which is both
a desire and an obstacle to the implementation in higher
education institutions. because the more functional and
productive the GIS package. the greater its value.

It is necessary to note that alternative open GIS
have certain advantages. Among the software products
that can be used in the educational process and become a
handy tool in the work of future geographers. which are
freely available. the following software is recommended:

— graphic editors PhotoFiltre (map construction):

— XnView (preview):

— Picasa (adding geotags that you can use to spec-
ify the location of any photo using Google Earth and
Google maps):

— Quantum GIS (can be used as the main platform
for teaching students how to use GIS and how to create
the highest quality maps):

— Google Earth network services (electronic
globe):

— ArcGIS Online (used to manage and exchange
maps and geographic information):

— Golden SoftWare (Surfer) (universal mapping
software that runs on Microsoft Windows and is used to
quickly and accurately erase map surfaces and conver-
sion of the provided data into contour. relief or post-
cards. three-dimensional surfaces. 3D-frames or vector
graphics) etc.

import/export

with other GIS
packages
(ArcGIS,

«Digitalsy
Ukrame

Mapinfo,

Panorama)

Fig. 2. Analysis of modern GIS packages
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The proposed software is not limited to this list, but
it can be used as the current working methods with the
usage of GIS separately with maps (qualitative analysis,
review. creation of maps on various topics — mapping
and visualization) and can be applied in school geogra-
phy.

As an example, using the PhotoFiltre graphics edi-
tor as the easiest and most affordable way to build maps.
where on the contour map thanks to the toolkit of the
program it is possible to put thematic information by
elementary overlapping of colors. drawings and alpha-
numeric symbols.

It should be stressed that open GIS may not meet all
modern needs, but also do not threaten the existence of
other systems. Attractiveness in the usage of such soft-
ware. on the one hand. is especially convenient for non-
profit organizations, institutions, where there is no exfra
money and thus can be used limited software functionali-
ty. On the other hand. open GIS is becoming a tool in
learning new possibilities that allows users not to stand
still and get acquainted with the various features and
perhaps learn to improve existing software.

The analysis of separate sections of informatics and
geography and the market of GIS-products allows to
allocate among rather a wide range of implementation
those GIS-applications. which at the same time can be
based on previously obtained information knowledge
and interact with geographical disciplines. presented in
the curricula of the outlined specialties of the university
and can be selected for use in the study of GIS technolo-
gies by future geography specialists.

Among the disciplines we have been identified
those that can be compared with existing geoinformation
applications. based on geographical aspects of the re-
gional development, in territorial management. territorial
design, district planning; related to natural resources.
demographic research and others. These are geology.
geography, cartography with the basics of topology and
geodesy. geoecology. landscape ecology. tourist local
lore, geographical modeling, meteorology and climatol-
ogy. information systems in land management and oth-
ers. Combining knowledge of these disciplines and
choosing the appropriate GIS application. future profes-
sionals will be able to solve specific tasks of practical or
independent work.

For example, GIS makes it possible to solve prob-
lems related to land management or spatial planning.
Accordingly. the electronic map of the city can be plot-
ted information on the infrastructure of the territory. ad-
ministrative division. government. location and state of
water and heat supply services. transport infrastructure.
communication and communication facilities, network
repair and development planning and others.

It should be noted that the training of future geogra-
phy bachelors for mastering GIS should be preceded by
informational training, which should cover the following
topics:

1. Technical means in the work of the future geog-
rapher:

2. File system (file types. their extensions):

3. Software, their types:

4. Mastering Microsoft Office applications. with in-
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depth study of the database application and work with
tables and charts;

5. Raster and vector graphics (examples of pro-
grams. mastering the work with tools and layers):

6. Work with professionally-oriented software (GIS,
data entry programs, data visualization. map viewers
etc.). namely: familiarization with the interface. tools
and features of installation and configuration of these
programs.

It is the professionally-oriented pre-geographic in-
formation training of future bachelors of geography that
will become the basis for the successful study of GIS
technologies and the key to the success of future profes-
sional training in GIS.

To improve the quality of education of future geog-
raphers in the curriculum of Sumy State Pedagogical
University named after A.S. Makarenko the discipline
«Geographic Information Systems and Databases» has
been introduced. The aim of the course is to give stu-
dents an idea of computer technology for integrated pro-
cessing (input, image, PC memory. analysis and visuali-
zation) of spatially coordinated information about geo-
graphical objects.

As a result of studying the discipline students will
know: the classification of modern GIS and leading
companies developing GIS tools: ESRI (ArcGIS.
AcrView, ArcInfo), ESTI MAP (MapInfo Professional)
etc.; typical hardware and software tools for the imple-
mentation of geographic information technologies:
means of data presentation in GIS: tools for developing
new spatial data. diagrams. themes. layouts: tools for the
development of information systems for processing geo-
graphical information using GIS development tools.
Thanks to the acquired knowledge students should be
able to perform basic operations of spatial analysis of
digital cartographic information: work with GIS soft-
ware; build the necessary database for a specific GIS
project; use software such as Maplnfo. ArcView, etc. to
implement the project.

Upon completion of the course, students must learn
the basic concepts related to: the definition of geograph-
ical information systems; mastering the main types of
processing of geographical information that supports
GIS (geodatabase. providing processes of geovisualiza-
tion and geoprocessing): creation of a geodatabase repre-
sented by such data as maps. vector objects, rasters. to-
pology. coordinate networks: implementation of geo-
visualization. during which support for map editing. con-
tent analysis and processing of user requests is provided:
implementation of geoprocessing. during which the
functions of spatial data processing receive information
from the geodatabase, apply analytical functions fo it and
store the results of processing in the new elements of the
geodatabase.

To master these concepts students must get ac-
quainted in detail with the structural GIS software. con-
sisting of basic and applied. Basic software is represent-
ed by operating systems (OS). software environments.
network software and database management systems
(DBMS). GIS also includes control modules for data
input and output means and visualization systems. Oper-
ating systems are designed to manage PC resources and
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processes that use these resources. The main operating
systems are: Windows and Unix. Application software is
designed to solve specialized tasks in a particular subject
area and is implemented in the form of separate modules
(programs) and utilities (aids).

The set of interconnected databases. classifiers. dig-
ital description rules, data presentation formats and a set
of relevant documentation is the information support of
GIS. It is the great ability to work with geographic data
that distinguish GIS from other information systems.
Geographical or geospatial data describe any objects that
have localization — a spatial reference in a real terrestrial
space that is having coordinates. The weather. relief.
forests, fields, roads, houses and countries, cities and
villages. all this and much more — objects. processes and
phenomena that have coordinates. represent geographical
data. Geographic data consist of two interrelated parts:
spatial data describing the location. shape and size of the
object. and related tabular (attributive) data (databases)
describing the substantive characteristics of the object.
The location. shape and size of objects in a real earth
space are described and determined using coordinates.
Spatial models of objects are created on the basis of the
usual cartographic images thanks to which we can ob-
serve a digital map on the monitor screen.

Students also need to acquire knowledge about the
application of certain data models. through which the
work of GIS can be implemented. Among them are ras-
ter and vector models. Knowledge of the advantages and
disadvantages of these models will help students to work
with a specific GIS package. to anticipate certain obsta-
cles in creating a GIS project at the planning stage. If we
consider the raster data model. it is historically the first
geodata model that was used to reflect continuous se-
quences of the real world. Unlike a vector model. which
gives an idea of where an object is located. a raster mod-
el demonstrates that it is located at a given point on the
territory.

Raster models have their advantages and disad-
vantages. Among the advantages. we consider that raster
models can represent more accurate characteristics of the
real world. have a simple mapping model. and the data
are represented by a set of numbers, as if represented by
a table (rows and columns). The process of formalization
and data processing in the raster model is faster. Also a
characteristic feature of this model is the simplicity of
the processes of obtaining a raster image in vector than
vice versa.

Among the significant disadvantages of raster mod-
els is the fact that during the implementation of the raster
model (involved) for processing and storing data more
computer memory is used. This should be taken into
account both at the stage of selecting the appropriate GIS
packages. and when selecting the parameters of comput-
er equipment.

The raster model is represented by a continuous
mosaic space in the form of cells that have a rectangular.
triangular or hexagonal shape and are represented by
homogeneous characteristics (the same color or range of
colors). The smallest element of this model is a raster or
pixel (pixel — abbreviated from English — picture element
— image element).

A raster model is used to display continuous numer-

40

ical values. Thanks to the raster. you can present images
of the height of the terrain. population. the concentration
of the infected population in the country or the world or
the concentration of pollutants in the reservoir.

The map that represents any computer raster image
of the area can be created by scanning a paper map im-
age and processing numerical characteristics.

Unlike raster models, which are built on raster ele-
ments. the elements of a vector model are geographical
objects that are vectors of coordinate pairs. This model
represents discrete spatial objects digitally with a set of
coordinate pairs. Therefore. the point (top). arc — a line
composed of one or more segments and planes (polygons
— sets of arcs) are the main concepts that are characteris-
tic of this model of GIS. A significant advantage of this
model is that vector objects take up less memory than
raster ones. They are also easy to edit. scale and trans-
form without distortion.

Vector data representation is a way of presenting
digital information (point. linear and polygonal spatial
geographic features) by a set of coordinate pairs describ-
ing only the geometry of the objects. This can be ex-
plained by the fact that a complex element of a geo-
graphical object can be represented by a set of simple
elements (primitives: point. line. polygon). each of
which has its own set of characteristics: the point is rep-
resented by one set of coordinates and has its own way
of representation (for example. color); the line is repre-
sented by two sets of coordinates (beginning and end):
the polygon is represented by two or more sets of coor-
dinates. Landfill points. landfill boundaries. and landfill
surface flooding can have different display modes (color.
hatching type. background or mosaic etc.).

Among the models of GIS technology there is an-
other model of data storage in the database of geoinfor-
mation data. It is based on the principle of a simple con-
cept of relational databases and can use the full capacity
of a database management system (DBMS).

From the information courses students must learn
the basic rules of working with DBMS. When studying
the GIS discipline. future geographers increase existing
knowledge with new ones related to the purpose of sim-
ple tables used to store schemes, rules, basic and spatial
attribute data for each set of geographical data. This pro-
cess allows you to use a formalized model to store and
work with data. This allows changes to be made, data to
be supplemented and queries to tables and their elements
to be executed.

Based on the experience of the leading experts in
the field of teaching GIS technologies, we agree that
students must learn to obtfain geographic information
using GPS. graphical user interfaces and the functionali-
ty of leading GIS platforms and geoinformation model-
ing modules [1].

To develop practical skills in the visualization of al-
ready acquired knowledge about geographical processes,
phenomena and their dissemination. work is proposed to
decipher images from space. A certain percentage of
practical activities is related to the analysis of those
sample images, which contain deciphering data of spe-
cific objects. and the rest of the activity should be devot-
ed to the analysis of images of the territory already
known to students (for example. settlements from the
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place of study and place of birth).

In the process of acquiring knowledge students are
offered to work with the Google Earth service as a
search for geospatial features of the specified area. They
are also offered work on creating simple photos, which
takes place in the same software product, by editing im-
ages from space. namely adding contours of objects to
the territory, changing them, superimposing new images
etc. It also demonstrates the interactive properties of
working with the Google Earth service. which can be
used as a variant of GIS.

Conclusions. The implementation of geographic in-
formation technologies in the educational process opens
new opportunities for better training of geography spe-
cialists. However, more attention should be paid to both
pre-geographic information training of students and the
formation of the content of geographical disciplines and
methods of presenting the material. Future geographers
should be introduced to the functionality and perfor-

mance of existing GIS software packages on the world
market (GIS package ArcGIS. Maplnfo Professional.
«Panorama 11» («Map 2011»). «Digitals», GeoDraw
(Geograf). AutoCad Map 3D. SAGA GIS. GRASS GIS.
ILWIS. MapWindow GIS) and open source software
(PhotoFiltre, XnView, Picasa, Quantum GIS, Google
Earth Network Services, ArcGIS Online, Golden Soft-
Ware (Surfer)) that can be recommended for use in the
educational process. It is necessary to teach students to
present information data in digital form, to process this
information thanks to GIS technologies. which will al-
low to apply the acquired knowledge in professional
activities. This will give foundations for the formation of
a sufficient level of competitiveness of future profes-
sionals. The use of GIS in the training of geographers
contributes to the formation of professional competen-
cies and provides a qualitatively new level of acquisition
and generalization of knowledge. skills and abilities.

2

10.
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