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INTRODUCTION
Course Training Program on «Geoinformational Systems on Transport» is developed based on
the "Methodical guidance for the subject course training program”, approved by the order Ne 249/0x, of
29.04.2021 and corresponding normative documents.

1. EXPLANATORY NOTES

1.1. Place, objectives, tasks of the subject.

The subject is an integral part of the theoretical basis of knowledge and skills in training

specialists of air transportation area, studying the technological subjects.

The objective of the subject is: providing future professionals with specific knowledge on the
application of geographic information systems in the process of planning, forecasting and support of
management decisions in the activities of transport enterprises.

The tasks of the subject are:

- study of information technologies related to the collection, storage, processing and use of
information;

- study of the basic principles of using geographic information systems and technologies to solve
transport problems;

- study of the main tasks and capabilities of geographic information systems;

- study of the principles of contactless identification technologies;

- study of the structure and content of information software packages for route development and
cost optimization;

- study of the principles of operation of intelligent transport systems.

1.2. Learning outcomes the subject makes it possible to achieve.

- Formulate, modify, develop new ideas for improving transport technologies;

- Develop, plan, implement methods of organizing safe activities in the field of transport systems and

technologies;

- Apply, use modern information and communication technologies to solve practical problems in the

organization of transportation and design of transport technologies;

- Develop and use transport technologies taking into account the requirements for environmental

protection.

1.3. Competences the subject makes it possible to acquire.

- Ability to analyze and predict the parameters and performance indicators of transport systems and

technologies, taking into account the impact of the external environment;

- Ability to use modern information technologies, automated control systems and geographic
information systems in the organization of the transportation process;

- Ability to organize international transportation.

1.4. Interdisciplinary connections.

This subject is the basis for studying such subjects, as «Air Passenger Transportation», «Information
Systems and Technologies on Transporty, and is base for studying following subjects, as:
«Microcontrollers and Programming of Automation Means of Transport Processes and Systemsy,
«Aircraft Handling at Airportsy.

2. COURSE TRAINING PROGRAM ON THE SUBJECT

2.1. The subject content.

Training material is structured according to module principle and consists of one educational
module, Module Nel «Geoinformational Systems on Transport» that is logically complete, relatively
independent, holistic part of the subject, learning of which provides module test and analysis of its
performance.
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2.2. Modular structuring and integrated requirements for each module.
Module Nel «Geoinformational Systems on Transport»
Integrated requirements to module Nel:
As a result of mastering the study material of the training module Nel " Geoinformational
Systems on Transport " the student must:
know:

- basics of national geospatial data infrastructure;

- general concepts of information and geoinformation systems;

- structure, functions and technologies of geographic information systems;

- information support of geoinformation systems;

- spatial data models;

- software of geographic information systems;

- general information about database management systems;

- areas of application of geographic information systems.

be able:

- determine the coordinates based on the results of code measurements;

- independently search, analyze, structure and select the necessary information in the field of
geoinformation technologies in transport;

- independently analyze and optimize traffic flows in the transport system;

- independently analyze the data obtained from the calculation of transport routes using
geographic information systems;

- work with modern geographic information systems to solve applied transport problems.

Topic 1. Integration of Ukraine into the world geoinformation space.

Theoretical foundations of the national infrastructure of geospatial data. Purpose, main tasks and
principles of creating a national infrastructure of geospatial data. International experience and the state of
formation of geospatial data infrastructure in Ukraine. Development of information technologies in the
field of geospatial data.

Topic 2. General concepts of information and geoinformation systems.

General concepts of information. Information systems, their classification and components.
Components of information systems. The concept of geoinformatics and geographic information systems.
The concept of geodata. Problems of geoinformatics. Definition of GIS. GIS components. Difference of
GIS from other information systems.

Topic 3. Structure, functions and technologies of geographic information systems.

General definitions. GIS structure. Purpose, tasks and functions of GIS. Geoinformation
technologies (GIT). GIS classification. Organization of data in GIS.

Topic 4. Information support of geoinformation systems.

Data sources for GIS. Cartographic sources. Data from remote sensing. Field survey data
(geodetic and topographic data). Cadastral data. Statistical data sources. Internet as a data source for GIS.
Creating an Internet data source. Text materials as a data source for GIS.

Topic 5. Spatial data models.

Classification of models. Non-topological data model. Topological data model "Coverage".
Transport network model. Raster data model. Triangulation model of surfaces. Georelational data model.
Geobase.

Topic 6. Geographic information systems software.

GIS market. Full-featured GIS. Raster GIS. Means of processing geodetic data. Vectorizer.
General information about database management systems. Prerequisites for the emergence of the concept
of databases. Stages of development of database management systems. Structural elements of the
database. DBMS functions.
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Topic 7. Application of geographic information systems.

Reference GIS. Navigation GIS. Dispatching GIS. GIS and business. GIS and authorities. GIS and
urban cadastre. GIS and urban and regional development planning. GIS and engineering networks. GIS
and transport. GIS and agriculture. GIS and forestry. GIS and subsoil use. GIS and ecology. GIS and
defense. GIS and education.

Topic 8. Vehicle and traffic management.

General classification of information and navigation systems. Multi-mode traffic. Local and global
applications of intelligent transport systems. Land transport management. Built-in navigation systems.
Routing advisory systems. Principles of using geographic information systems for vehicle traffic
monitoring. Tracking and Tracing navigation systems. Satellite navigation. Review of foreign and
domestic manufacturers of information and navigation systems.
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2.3. Training schedule of the subject.
Total, hours
Ne Theme 0 =
o . L
(thematic section) I = & %
Sl & 3| =
- »
1 2 3 4 5 6
Module Nel «Geoinformational Systems on Transport»
6 semester
1.1 | Integration of Ukraine into the world geoinformation space 11 2 2
2
19 General concepts of information and geoinformation systems. 11 2 g 5
Structure, functions and technologies of geographic information systems 2
1.3 11 2 5 5
14 Information support of geoinformation systems 1 ) g 5
15 Spatial data models 11 2 g 5
16 Geographic information systems software 11 2 g 5
17 Application of geographic information systems. 11 2 g 5
18 Vehicles and traffic management 12 i g 5
1.9 | Calculation and Graphic Paper 10 - - 10
1.10| Module Test Nel 6 - 2 4
Total by the module Nel| 105 17 34 54
Total by the subjectf 105 17 34 54

2.4. Calculation and Graphic Paper.

Calculation and Graphic Paper (CGP) in the discipline is performed in the sixth semester, in
accordance with the approved guidelines, in order to consolidate and deepen the theoretical knowledge
and skills acquired by students in the process of mastering educational material on the use of geographic
information systems in transport.

CGP is performed on the basis of educational material submitted for independent study by students,
and 1s part of the module Nel "Geoinformation systems in transport".

The specific purpose of the CGP is, depending on the variant of the task, in the study and
assimilation of real-world objects, determination of spatial characteristics and temporal characteristics,
determination of relevance and irrelevance of data. For successful implementation of RGR the student
should know: introduction of necessary conditions for creation of the program project in GIS taking into
account requirements of the customer for GIS of various function; development of algorithms and
techniques for the optimal solution of the problem; be able to: develop programs necessary for a specific
GIS project; use a programming language to implement the project.

Execution, registration and protection of CGP is carried out by the student individually according to
methodical recommendations.

Time, necessary to perform the CGP, — is up to 10 hours of individual work.




. Document | QMS NAU CTP 19.01-01-
Quality Management System. Code 2021
Course Training Program
on
«Geoinformational Systems on Transport»

page 8 of 10

3. BASIC CONSEPTS OF GUIDANCE ON THE SUBJECT

3.1. Teaching methods

The following teaching methods of subject guidance are

—- explanatory and illustrative method;

—- method of problem presentation;

—- reproductive method;

—- research method.

The implementation of these methods are carried out during lectures, demonstrations, self-study,
work with the educational material, analysis of transport technologies issues.

3.2. List of references (basic and additional)
Basic literature

3.2.1. Tons K.B., Hons O.€. I'eoindopmariiitni cucremu Ha TpaHcnopTi. — XapkiB: XHYMI im.
O.M. bekeroaa, 2018.

3.2.2. B.1. 3auepkoBuuii. ['eoindopmariiini cucremu B Haykax npo 3emuto / B.1. 3anepkoBHuii,
I.B. Timaes, 1.B. Bipmmio, B.K. Jemunos — Hisxkun: HAY im. M. T'oroms, 2016. — 510 c.

3.2.3. T'eoindopmartiitni cucremu i 6a3u nanux: moHorpadis. — Ku. 2 / B. 1. 3anepkosnuit, B. T'.
Bypauek, O. O. XKenesznsk, A. O. Tepemenko. — Hixkun: HIY im. M. T'oromns, 2017. — 237 c.

3.2.4. Teopomenko I. C. Koncnekr nekuiit 3 aucuuruiinu «lHTelnekTyanbHi reoindopmaiiiini
cucremmny» / . C. TBopomenko; XapkiB. Hail. yH-T MicbK. rocn-Ba iM. O. M. bekerosa. - Xapkis: XHYMI'
iM. O. M. beketona, 2016. - 95 c.

Additional Literature

3.2.5. Keiik N., Jlsmenko A.A., Ilytpenko B.B. Cucremu kepyBaHHs 0a3amMul reoJaHUX Ui
iHppacTpyKTYpH pocTopoBux nanux. HaBuansamii nociouuk. Kuis: [Tnmanera-mpint, 2017. 456 c.

3.2.6. llleruyk B.B., IBanik O.M., Kpouak M.JI., Menacosa A.ILl. 3aransHa «I eoindopmariiini
cuctemu Ta TexHomorii». [Ipaktukym. — K.: BIIL] ,,KuiBcekmii yHiBepcurer”, 2016. — 136 c.

3.2.7. Marpaip b., Ilammuaceka H.M, lauenko JIL.M. ToBopoB M., Ilyrpenko B.B.
I'eoinopmariiiini TexHoOrIT Ta iIH(pacTpyKTypa IPOCTOPOBUX JaHMX: y Iectu Tomax. Tom I: Beryn no
reoiHpopManifHuX cucTeM A 1HQPacCTPYKTypH MPOCTOpOBUX jAaHuX. HaBuanbHMil mociOHuk. - Kuis:
[Tmanera-tipinT, 2016. - 396 c.

3.3. Internet Information resource

3.3.1 http://lwww.gis.org.ua/

3.3.2. http://www.gis.org.ua/download/gis6_docl.pdf

3.3.3. http://www.gis.org.ua/download/gis6_doc2.pdf

3.3.4. http://www.gis.org.ua/download/gis6_doc3.pdf

3.3.5. http://er.nau.edu.ua/handle/NAU/28039

4. RATING SYSTEM OF KNOWLEDGE AND SKILLS ASSESSMENT

4.1. Assessment of certain kinds of student academic work is carried out in accordance with table 4.1.

Table 4.1
Kind of Academic Work Maximum Grade Values
6-semester
Module Nel «Geoinformational Systems on Transport»
Kind of Academic Work points
Carrying out Labs (86 x 8) 64 (total)
Completion and Defense of Calculation and Graphic Paper 16
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For admission to complete module test Ao/, a student must receive .
48 points
not less than
Module test Nel 20
Total by the module Nel| 100
Total by the subject 100

The credit rating is determined (in points and in a National Scale) based on the results of all types
of academic work during the semester.

4.2. Completed types of educational work are credited to the student, if he received a positive
rating for them.

4.3. The sum of rating assessments received by the student for certain types of completed
academic work is the current modular rating assessment, which is recorded in the module control.

4.4. The final modular rating obtained by the student based on the results of the course defense
and defense in points, on the national scale and ECTS scale is entered in the module control, as well as in
the study card, individual student curriculum and Diploma Supplement, for example, as follows: 92 /
Excellent/ A, 87 / Good / B, 79/ Good / C, 68 / Sat./D, 65/ Sat./E, etc.

4.5. The Total Grade for the subject is equal to the average grade from Total Semester Grades
with its further transformation into national scale and ECTS system.

The Total Grade is recorded to the Diploma Appendix
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