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GEOINFORMATION SYSTEMS: FEATURES OF REALIZATION
OF THE EDUCATIONAL PROGRAM OF PREPARATION OF MASTERS!

The necessity of preparation of specialists which can be qualified to apply geographic information system.
1t is established that there remain unresolved issues of definition and application of geographic information
systems and training for the development of the modern educational system, scientific approaches. The
aim of the study is to identify areas and characteristics of the formation and development of the education
master s program in geographic information systems. To achieve this goal the following tasks: justification
of the components of the master's program in geographic information systems, the practical aspects of the
application of the master program in geographic information systems.

Defined objects of study: theoretical foundations, techniques, technologies and equipment for collection and
analysis of geospatial data about the shape and size of the Earth, its reflection on the maps and plans, ensuring
the construction of engineering structures (including underground) and the study of spatial relationships
between objects and structures.

Formed learning objectives: developing graduates’ability to solve complex specialized tasks and practical
problems in the course of professional activities or teaching that involves the use of theoretical knowledge in
the field of geoinformation systems and technologies and equipment in the field of topographic and geodesic
production with the aim of obtaining and analyzing geospatial data. In the framework of educational program
implemented competency-based approach to the study of geographic information systems.

1t is established that by implementing the educational master s programme can solved practical issues for
creation of geoinformation monitoring maps for informed decision-making. The study suggests directions and
define the elements of the formation and use of educational master program in geographic information systems.
Its implementation allows to prepare modern specialists and to identify scientific aspects of the development of
geoinformation systems in various fields.

Key words: geographic information systems, educational master program, facilities and training goals,
competencies, practical aspects of program implementation.

Introduction. The current state of the state’s
economy requires a rethinking of approaches
to ensuring its development. In this context

the modern tools deserve attention, which allows

to form a quantitative basis for making sound
management decisions. One such tool is geographic
information systems, which combine quantitative
methods and research models that allow you to
visualize processes, which increases the level

! This arcitle are supported by the project of Enhancing School With Inno-

vation of Guangdong Ocean University's (230420023), by the program
for scientific research start-up funds of Guangdong Ocean University,
and planning project for Educational Science Planning of Heilongjiang
Province (GIB1319104).

260 Tom 31(70) N2 4 2020

of monitoring of processes occurring in the state.
The use of geographic information systems requires
the training of specialists who can use geographic
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information systems. Therefore, the research topic is
relevant, its solution allows to solve a set of complex
problems.

Analysis of existing research. Directions
and features of the use of geographic information
systems and technologies are presented in
the developments [1-10].

Along with this, the issues of defining and applying
geographic information systems and training specialists
for the development of a modern educational system
and scientific approaches remain unresolved.

Materials and methods. The research uses general
scientific methods: systematization, comparison,
dialectical development of systems, methodology
of normative-legal and information-analytical support
of geoinformation systems and special methods
of geoinformation analysis.

The purpose and objectives of the study. The
purpose of the study is to determine the directions
and features of the formation and development
of the educational master’s program geographic
information systems. To achieve this goal
the following tasks are solved:

— substantiation of the components of the master’s
program in geographic information systems;

— description of practical aspects of application
of the master’s program in geographic information
systems.

Main part. The master’s program in geographic
information systems is determined by the relevant
components. In particular, the objects of study
are identified: theoretical foundations, methods,
technologies and equipment for collecting
and analyzing geospatial data on the shape and size
of the Earth, its display on maps and plans, ensuring
the construction of engineering structures (including
underground) and studying geospatial relationships
between objects and structures.

Learning objectives are formed: formation
of graduates’ ability to solve complex specialized
tasks and practical problems in the process
of professional activity or training, which involves
the application of theoretical knowledge of geographic
information systems and technologies and equipment
in topographic and geodetic production to obtain
and analyze geospatial data.

Theoretical content of the subject area: knowledge
about the shape and size of the Earth, concepts
and principles of topographic and geodetic activities
and land cadastre, as well as their information support.
Basic knowledge of natural sciences and in-depth
knowledge of mathematics and information
technology.

Methods, techniques and technologies: field,
in-house and remote research methods, methods
of collecting and processing geospatial data,
geoinformation systems, technologies of field
and in-house works.

Tools and equipment: geophysical, navigation,
aerosole equipment, photogrammetric and carto-
graphic  systems, specialized GIS, surveying,
and photogrammetric software for solving applied tasks
in geodesy and land management [11].

Defines General competence (LC):

1. The ability of oral and written communication
in Ukrainian and foreign languages.

2. The ability to learn to perceive the knowledge
obtained in the field of geodesy, photogrammetry,
land surveying, cartography and Geoinformatics
and integrate them with existing ones.

3. The ability to be critical and self-critical to
understand the factors that have a positive or negative
impact on communication, and the ability to identify
and consider these factors in concrete communicative
situations.

4. Ability to plan and manage time.

5. The ability to produce new ideas, to show
creativity and the ability of systematic thinking.

6. The ability to search and critically analyze
information from different sources.

7. To be focused on safety.

8. The ability to a flexible way of thinking which
enables to understand and solve problems and tasks
while maintaining a critical attitude to established
scientific concepts.

9. The ability to use knowledge in practice.

10.To have research skills.

11.To have skills of development and project
management.

12. Ability to work both individually and in a team.

13.Ability to communicate effectively on
professional and social levels.

14.The potential for further training.

15.Responsible for the quality of work performed
[11].

Special competence who are studying the master
educational programme (SK) with the following:

1. Knowledge of scientific concepts, theories
and methods necessary for understanding
the principles of operation and function of the modern
geodetic photogrammetric instrument and navigation
systems and their equipment.

2. Knowledge of the main normative legal acts
and reference materials, standards and technical
conditions, instructions and other normative-admi-
istrative documents in their professional activities.
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3. Knowledge of technical characteristics, design
features, purpose and rules of operation of geodesic,
photogrammetric, nautical equipment and equipment.

4. Knowledge of specialized software and
geographic information systems and basic programming
skills for solving practical professional problems.

5. Knowledge of professional and civil security
in the tasks of professional activity.

6. Knowledge of modern technological
processes and systems of technological preparation
of production.

7. The ability to apply and integrate knowledge
and understanding of related disciplines in
the engineering industries.

8. Ability to use and implement new technologies,
to participate in modernization and reconstruction
of equipment, devices, systems and complexes, in
particular with the aim of increasing their effectiveness
and precision.

9. The ability to understand and take into account
the social, environmental, ethical, economic aspects
influencing the formation of technical solutions.

10.Ability to use  professionally-profiled
knowledge and practical skills for solving typical
problems of the specialty, and selection of technical
means for their implementation.

11.The ability to use knowledge and skills to
calculateaprioriestimates oftheaccuracyandselection
oftechnologies for the design and execution of applied
professional task.

12.The ability to identify, classify and describe
the digital model through the use of analytical
methods and modelling techniques.

13.The ability to explore a problem and identify
constraints including those arising from issues
of sustainable development and the impact on
the environment.

14.The ability to substantiate the choice of methods
for solving specialized problems, critically evaluate
obtained results and to defend their decisions.

15.The use of appropriate terminology and forms
of expression in professional activity [11].

Selected special (professional) competencies
of choice (VSC):

1. Ability to design, organize and perform
geodetic works using modern methods, instruments
and software.

2. Ability to apply geographic information
technologies for modeling and analysis of spatial
objects and phenomena; to develop geographic
information systems for various purposes.

3. Ability to apply knowledge of laws, standards
and methods for the valuation of land and real estate.
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4. Ability to apply knowledge on land
management, rational use of land resources,
improving the efficiency of land use with the use
of modern technologies of land management design
and land accounting.

The learning outcomes of the educational master’s
programme geo-information technologies are:

— use oral and written technical Ukrainian
language and be able to communicate in a foreign
language (English) in the circle of specialists in
geodesy and land management;

— to know the theoretical foundations of geodesy,
higher geodesy and engineering, topographic
and thematic mapping, compilation and map
updating, remote sensing and photogrammetry, land
management, property valuation and land cadastre;

— know the regulatory-legal framework for ensuring
the rational use, protection, registration and assessment
of lands at the national, regional, local and household
levels, procedures of state registration of land plots, other
real property and limitations in their use;

— to apply the methods and technology of creation
of the state geodetic networks and special engineering-
geodetic networks, topographic surveys of the area,
topographic and geodetic measurements for survey,
design, construction and operation of engineering
structures, public, industrial and agricultural complexes,
using modern ground-based and aerospace methods;

— use methods of collecting information in
the field of geodesy and land management, its
classification in accordance with the intended design
or production specifications;

— use geodetic and photogrammetric equipment
and technology, methods of mathematical processing
of geodetic and photogrammetric measurements;

— to use methods and techniques of land use
planning, territorial and economic land management,
planning, use and protection of land, cadastral surveys
and maintenance of the state land cadastre;

— to develop projects of land management, land
and cadastral documentation and documentation on
land valuation, to make maps and prepare cadastral
data with the use of computer technology, geographic
information systems and digital photogrammetry;

— processing  the results of  geodetic
measurements, topographic and cadastral surveys
using GIS technology and computer software
and database management system;

— possess the technologies and techniques
of planning and execution of geodetic, topographic
and cadastral surveys and computer processing
of the results of surveys in geographic information
systems;
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Fig. 1. Geographic information map of generalizing spatial indicators of territorial development
of land use of regions, rel. from
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Fig. 2. Geoinformation map of generalizing town-planning indicators of territorial development
of land use of regions, rel. from
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Fig. 3. Geoinformation map of generalizing investment indicators of territorial development
of land use of regions, rel. from
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— to know the methods of land use planning,
territorial and economic land management, planning,
use and protection of land taking into account
the influence of several socio-economic, ecological,
landscape, environmental and other factors;

— to know the methods of organization
of topographic surveying production from field
measurements to the management and implementation
of topographic and land-based products using
knowledge of the fundamentals of legislation
and production management;

— possess modern methods, instruments
and software for the design, organization and execution
of geodetic works;

— own geo-information technology for modeling
and analysis of spatial objects and phenomena;

— to perform the valuation of land and immovable
property;

— owning modern technologies of land use
planning and registration of lands for rational use
of land resources, improve the efficiency of land use
[11].

According to the developed program the modules
are defined:

— basic principles and approaches to
the development and application of geographic
information systems;

— geoinformation systems tools;

— features of application of geoinformation
systems: general approach;

— application of geographic information systems
at the regional level;

— use of geographic information systems in
housing and communal services;

— application of geographic information systems
in construction;

— use of geographic information systems in other
areas of regional development.

Implementing the educational master’s program,
practical issues regarding the formation of monitoring
geoinformation maps for making informed decisions
can be solved (Fig. 1-4).

Conclusions. As a result of the research
the directions and elements of formation and use
of the educational master’s program on geographic
information systems are offered. Its implementation
allows to train modern specialists and determine
the scientific aspects of the development of geographic
information systems in various fields. The practical
directions of realization of the educational master’s
program on geoinformation systems on the basis
of the constructed geoinformation maps of indicators
of territorial development of land use of regions are
considered, that has allowed to form monitoring
system for increase of efficiency of decision-making
in system of land relations.
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JIro Yan, Mamonos K.A., Konapariok I.B., Kanisens O.M. TEOIH®OPMAIIIMHI CHCTEMM:
OCOBJIMBOCTI PEAJII3AIIIT OCBITHBOI ITPOT'PAMM IMIAIOTOBKHW MATICTPIB

ObrpyHmosana HeoOXiOHICMb NIO2OMOBKYU CReYIaniCMis, W0 MOXNCYMb KEANIQIKOBAHO 3aCMOCO8)8aAMU 2€0iH-
dopmayitini cucmemu. Bcmanosneno, wo 3aauuaromscs HegUpIUeHUMU RUMAHHs Wo00 8U3HAYEHHs Md 3dCMo-
CYBaHHs 2e0inhopmayitinux cucmem ma ni020mMosKuU Cneyianicmis 0isi PO36UMKY CY4acHoi 0C8IMHbOI cucmemu,
HAYKOBUX nioxodie. Memoio 00CiOdceH sl € BUSHAYEHHS HANPAMI8 ma 0coonUusocmell opmy8anHs 1l pO3GUMKY
oceimHuboi mazicmepcoroi npocpamu «l eingpopmayiiini cucmemuy. /s 0ocseHeHHs: NOCMABIEeHOl Memu GUpi-
WYIOMbCA MAKT 3060aHHA: 0OTPYHMYBAHHA CKIAOHUKI8 MAZICMEPCLKOI NPOepaMu 3 2e0IHQOPMAYIIHUX cucmem,
Xapakmepucmuxa npaKmuyHux acneKkmie 3acmocy8ants Ma2iCmepcbKoi nPoepamu 3 2e0iHPOPMAYITIHUX CUCTIEM.

Busnaueni 06’exmu 6usuenns: meopemuyHi 0OCHOBU, MEMOOUKU, MEXHONO2I] Ma 001AOHANHS 05 30UPAHHS
ma ananizy 2eonpocmoposux 0anux npo gopmy ma posmipu 3emii, ii 6i000padiceHHss HA Kapmax i Niauax,
3abe3neuenHst 36e0eH sl IHICEHEPHUX CNOpPYO (BKIIOUAOUU NIO3eMHI) MA BUBUEHHS 2e0NPOCMOPOBUX 38 SI3Ki6
Midic 00 €eKmamu ma CmpyKmypamu.

Cchopmosani yini naguanns: HopmysanHs y GUNYCKHUKIE 30amMHOCMI PO38 '43)y8amu CKIAOHI cneyianizoeani
3A80AHHS MA NPAKMUYHI npobiiemu 8 npoyeci npogeciiinoi JisibHoCmi abo HABUAHHS, W0 nepedbayac 3acmo-
CYBAHHA MEOPEMUUHUX 3HANb 3 2e0IHHOPMAYTUHUX CUCMeM MA MeXHON02il | 001a0HaHHA Y 2ay3i monozpagho-
2€00e3UtH020 BUPODHUYMEBA 3 MEeMOI0 OMPUMAHHA MA AHALIZY 2e0NPOCMOPOBUX OaHUX. Y pamkax oceimuboi
npocpamiu peanizoeano KoMnemenmHicHull nioxio 00 8UBYeHHs 2e0iHpopMayiinux cucmem.

Bcmanoeneno, wo, peanizyrouu ocgimmnio macicmepcoky npocpamy, ModjiCyms Oymu supiuieHi npakmudui
NUMAHHA WO00 (DOPMYBAHHA MOHIMOPUH208UX 2€0THPOPMAYIIHUX KAPpM 018 NPUUHAMMA OOTPYHIMOBAHUX
piwens. ¥V pesyzzbmaml 00CIONHCeHHs 3anPONOHOBAHI HANPAMU MA BU3HAYEHI eleMeHmU YOPMYBAHHS Ui BUKO-
pucmanus oceimnvoi mazicmepcokoi npozpamu 3 2eoingopmayitinux cucmenm. Ii peanizayis oae 3mozy nio-
20my8amu Cy4acHux cneyianicmie ma eU3HA4UMU HAYKOGI ACNeKmu po3eumKy 2e0iHhopMayiiHux cucmem y
pisHux cghepax.

Knrouogi cnosa: ceoinpopmayiiini cucmemu, oceimus mazicmepcoka npozpamd, oo’ exmu i yini HAGYAHH,
KOMNemeHmHOCMi, NPAKMU4Hi ACReKmu peanizayii npospamu.
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