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INTRODUCTION
Course Training Program (CTP) of academic discipline " Methodology of Applied Research in the Field of
Transport Technologies (by modes)" is developed on the basis of the Educational Professional Program "
Methodical recommendations for development and design of the course training program for full-time and part-
time forms of education”, approved by the order Ne 249 dated 29.04.2021 and corresponding normative documents.

1. EXPLANATORY NOTES

1.1. Place, aim, objectives of the subject.

This subject is part of the theoretical basis of knowledge and skills for the study of technological subjects
that train specialists in the field of of transportation management and transport technologies.

The aim ofthe subject is developing research skills and their further application during the preparation of
the master's thesis and during the writing of scientific articles.

The tasks ofthe subject are:

- mastering the basic concepts of research;

- mastering the methodology and methods of scientific research, their practical use;

- mastering the basic principles and techniques of mathematical modeling of operations, the principles of
selection of mathematical and software for the practical implementation of tasks;

- instill the skills of conducting research in professional activity.

1.2. Results of mastering the training course.

- PLO 01. Search for necessary information in scientific and technical literature, databases, other
sources, analyze and objectively evaluate information in the field of transport systems and technologies
and related interdisciplinary problems;

- PLO 07. Develop and analyze graphic, mathematical and computer models of transport systems
and technologies;

- PLO 14. Use specialized software for the analysis, development and improvement of transport
systems and technologies, in particular for air transport;

- PLO 17. Apply problem-oriented methods of analysis, synthesis and optimization of computer-
integrated information systems for managing aviation transport complexes;

- PLO 18. Present the results of research activities, in particular, prepare publications, participate
in discussions at conferences, symposia and other events;

1.3. Competencies of mastering the training course.

- IC. The ability of a person to solve complex tasks and problems of the transport industry in the field of
professional activity according to a certain type of transport systems and technologies and in the learning process,
which involves conducting research and implementing innovations and is characterized by the uncertainty of
conditions and requirements.

- GC 03. Ability to search, process and analyze information from various sources;

- GC 07 Ability to conduct research at an appropriate level;

- PC 01. The ability to research and manage the functioning of transport systems and technology;

- PC 02. The ability to identify and apply promising directions for modeling transport processes, in
particular on air transport;

- PC 11. The ability to use specialized software to solve complex problems in the field of transport
systems and technologies, in particular in aviation transport;

- PC 14. The ability to apply modeling and optimization methods to research and increase the efficiency of
the functioning of aviation transport systems and their management processes.

1.4. Interdisciplinary connections.

The subject is based on subject "Business Foreign Language" and is the basis for studying the
subject "Project Management in the Field of Transport".
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2. ACADEMIC CURRICULUM OF THE SUBJECT
2.1. Content of the subject.
Training material is structured according to module principle and consists of one educational
module, namely:
- Module Nel «Basic principles of scientific research and formatting of their results», which is
logically complete, relatively independent, holistic part of the subject, learning of which provides
module test and analysis of its performance.

2.2. Modular structuring and integrated requirements for module Nel
Integrated requirements to module Nel:
Know:

- basic concepts of scientific research;
- methodology and methods of scientific research, their practical use;
- basic principles and techniques of mathematical modeling of operations;

- principles of selection of mathematical and software for the practical implementation of tasks.
Be able:

- to form skills of carrying out scientific researches on professional activity.

Topic 1. Science as a sphere of human activity. Research methodology.

Concept of scientific research. Requirements for scientific research. Types of research. Concept of method
and methodology of scientific research. Basic methodology of applied research. Empirical methods of scientific
research (observation, experiment, comparison).

Topic 2. Theoretical methods of scientific research. Basic principles of review and analysis of
scientific information.

Hypothesis, formalization, abstraction, idealization, generalization. Mathematical modeling and statistical
processing of scientific data.

Analysis of previous theoretical and experimental data on the state of the problem. Drawing up a research
plan and choosing the scientific apparatus of research. Experimental verification of model efficiency. Mathematical
processing of research results.

Topic 3. Main sources of scientific information. Requirements for registration of research results.

Full-text, abstract, bibliographic, scientometric databases. Google Scholar search Web engine. Online
educational resources.

Concept of academic literacy and academic writing. Goals and objectives of scientific communication.
Features of preparation of the academic text. Structure of the study: justification of relevance and definition of the
research topic. Registration of research results: report, abstracts of the report, article, thesis, dissertation. General
rules for making references in scientific papers.

Topic 4. Fundamentals of academic integrity.

Values of academic integrity. Provision of academic integrity at the National Aviation University.
Intellectual property and copyright in education and science. Plagiarism and its varieties. Prevention of plagiarism.
Verification text systems.

Topic 5. Modeling generational technological change in aviation industry. Modeling the
interaction between air carriers using the Lotka-Volterra equations.

Methods of transport processes modeling. Static and dynamic models. Mathematical models of the
dynamics of generational technological change. Examples of competition and symbiosis models.

Topic 6. Application of analysis of variance to study of economic indicators of airline
companies. The technique of conducting linear multiple regression when analyzing the impact of
seasonality on air traffic volumes.

Estimation ofthe influence of random factors by statistical methods. Analysis of variance
(ANOVA). Examples of applications ANOV A for the aviation industry using the MS Excel package.
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Linear regression and correlation. Estimating the parameters of a paired linear regression using the
least squares method. Estimating the statistical significance of regression and correlation coefficients.
Nonlinear regression by parameters.

Methods of constructing multiple linear regression. Examples of applications the linear multiple
regression to analysis of problems ofthe aviation industry based on the MS Excel package.

Topic 7. Analysis of annual air transportation trends and problems of its forecasting.
Choosing an adequate forecasting model.

Components ofthe classical model oftime series. Smoothing ofthe annual time series. Moving
averages. Exponential smoothing. Calculation of trends by the least squares method: models of linear,
quadratic and exponential trends.

Choosing an adequate forecasting model. Analysis of regression residuals. Examples of numerical
analysis of annual passenger air transportation in EU countries.

Topic 8. Forecasting of monthly and quarterly air passengers transportation using the
examples of airports and airlines.

Forecasting monthly and quarterly data using multiple linear regression with dummy variables.
Examples of numerical analysis of quarterly passenger air transportation at Polish airports. Analysis of
monthly air passengers transportation by low-cost companies

2.3. Structure of the subject.

Total, hours
Full-time education Part-time education
No Theme > >
- . (%] o] wn he]
(thematic section) 3 % o 2 5 % ) E
- E hJ g - E hJ g
1 2 3 4 5 6 7 8 9 10
Module Nel «Basic principles of scientific research and formatting of their results»
. . 1 semester 1 semester
1.1 Science as a sphere of human activity. Research methodology. 1 5 5 7 1 1 i 10
12 The_oretlcal metho_ds ofsglenfuflc_research_. Basic principles of 12 2 2 8 1 1 1 9
review and analysis of scientific information.
13 Main sources of scientific information. Requirements for 12 5 5 8 1 1 1 9

registration of research results.
1.4 Fundamentals of academic integrity. 12 2 2 8 10 - 1 9
Modeling generational technological change in aviation
15 industry. Modeling the interaction between air carriers using the 12 2 2 8 11 1 1 9
Lotka-Volterra equations.
Application of analysis of variance to study of economic
indicators of airline companies. The technique of conducting

16 . - . : . 12 2 2 8 10 1 - 9
linear multiple regression when analyzing the impact of
seasonality on air traffic volumes.
17 Analy5|§ ofannual_alr transportation trends_ and problems of its 12 5 5 8 1 1 i 10
forecasting. Choosing an adequate forecasting model.
18 Forecastmg ofmpnthly and quarterly a_ur passenger_s _ 13 2 5 3 1 i 1 10
transportation using the examples of airports and airlines. 1
1.9 Module test Nol 9 - 1 8 - - - -
1.10 Test (homework) (part-time education) - - - - 8 - - 8
1.11 Final semester control work (part-time education) - - - - 11 - 1 10
Total by module Nel 105 17 17 71 105 6 6 93
Total by subject 105 17 17 71 105 6 6 93
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2.4. Tasks for test (homework) (part-time education).

Test (home work) on the subject is performed in order to consolidate and deepen the theoretical and
practical knowledge and skills acquired in the process of mastering the educational material of the subject in the
field of statistical analysis, which are used in the study of many subsequent subjects with basic and complete higher
education .

This test is an important step in preparing a future specialist in the organization of transportation and
transport management

Educational materials are approved by the minutes of the meeting of the graduating department, brought to
the notice of the student individually and performed in accordance with the guidelines. The variant number of the
theoretical part and the task is equal to the sum ofthe last two digits of the student's individual curriculum.

Time allotted for work - 8 hours of individual work.

2.5. List of questions to prepare for the final test.

The list of questions to prepare for the final test and its content are developed by the leading
teachers and approved by the minutes ofthe department meeting and delivered to the students.

3. Basic concepts 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. bxatTrauepgxu A., CutHuK H. MeTofonoris Ta opraHisawis HayKoBUX AOCNIAXEHb: LOCMI[XKEHHSA B
couianbHO-eKOHOMIYHMX HayKaX.- Ki:HTYY «KII im. Iropsa Cikopcbkoro»,2022. -173 c.
3.2.2. Meggigb B. 0., OaHbko HO. I, KobnsHebka |. 1. MeTogonoria Ta opraHisayis HayKoOBUX AOCNiAXKEHb
(y CTPYKTYpPHO NOTiYHMX cxemax i Tabnuusax): Hae4. noci6. Cymn: CHAY, 2020. - 220 c.
3.2.3. UepHoyceHko O.HO. OCHOBM HayKOBUX LOCNILKEHb Ta iHXEeHepHOT TBOpYOCTi: HaBy. noci6. / O.10.
UepHoyceHko, O.0. Yenenwok, A4.B. Punatok. - K.: KMl im. Irops Cikopcbkoro, 2016. - 270 c.
3.2.4. Berenson, M. L., Levine, D. M., Szabat, K. A., & Stephan, D. F. Basic business statistics: Concepts
and applications (14th ed.). Harlow, UK: Pearson Education Ltd. 2020. - 911 p.
3.2.5. Washington, S., Karlaftis, M. G., Mannering, F., Anastasopoulos. P. Statistical and econometric
methods for transportation data analysis. CRC Press. 2020. - 476 p.

Additional literature

3.2.6. MapiHuesa K. B. HaykoBi oCHOBM Ta MeToAu 3abe3nevyeHHs e(MeKTUBHOro (YHKLiOHYBaHHS
aBiaTpaHCNopTHMX cucteM: MoHorpadis / MapiHuesa K. B. ; Hau,. aBiay. yH-T. - Kuis : HAY, 2014. - 503 c.

3.2.7. HOpuHeub B. €. MeTogonorid HayKoBUX AOCNiAXeHb : HaBy. noci6Huk / MOH. - JieBiB : JIHY
iMeHi IBaHa ®paHka, 2014. - 178 c.

3.3. Internet information resources

3.3.1. MiHicTepcTBO iH(hpaCTPYKTypu YKpaiHu. - [ENekTpoHHWIA pecypc]. - Pexum goctyny:
https://mtu.gov.ua/

3.3.2. fepxaBHa cnyxba cTaTUCTUKM YKpaiHu. - [EnekTpoHHMi pecypc]. - Pexum goctyny:
https://ukrstat.gov.ua/


https://mtu.gov.ua/
https://ukrstat.gov.ua/
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3.3.3. fepxaBHa aBiayiliHa cnyxb6a YKpaiHu. - [EnekTpoHHwWiA pecypc]. - Pexum goctyny:
https://avia.gov.ua/pro-nas/statistika/periodvchna-informatsiva/

3.3.4. HauioHanbHa 6i6nioTeka im. B.l. BepHagcbkoro. - [EnekTpoHHMiA pecypc]. - Pexxum goctyny:
http://www.nbuv.gov.ua/

3.3.5. HaykoBa 6i6nioteka HAY. - [EnekTpoHHMi1 pecypc]. - Pexxum goctyny:
http://www.lib.nau.edu.ua/booksfornau.

3.3.6. CBiToBUI1 6aHK. - [EnekTpoHHMIA pecypc]. - Pexum goctyny:
https://data.worldbank.org/indicator/IS.AIR.PSGR

3.3.7. IKAO. - [EnekTpoHHWiA pecypc]. - Pexxum goctyny: https://www.icao.int/sustainabilitv/pages/air-
traffic-monitor.aspx

3.3.8. €BpOKOHTPONL (EBponeiicbKa opraHisauis 3 6e3nekn aepoHasirayii). - [ENeKTpoHHMIA pecypc]. -
Pexxum goctyny: https://www.eurocontrol.int/publication/eurocontrol-forecast-update-2022-2028

4. RATING SYSTEM OF STUDENTS’ 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
Maximum Grade Values

Kind of Academic Work Full-time education Part-time education

1 semester

Module Nel «Basic principles of scientific research and formatting of their results»,
Kind ofacademic work

Max Grade Max Grade
Carrying out practicals (10p x 8) 80 (total) 30 (total)
Test (home work) - 40
For admission to complete module test Nel, a student must receive .

48 points -
not less than
Final semester test - 30
Module test Nol 20 -

Total by module Nel 100 100
Total by subject 100

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 semester rating is converted into a grade on the national scale and the ECTS scale.

4.5. The final semester rating in points, on the national scale and the ECTS scale is entered in the
test report, study card and individual curriculum of the student (record book), for example, as follows: 92
/ Excellent/ A, 87/ Good/ B, 79/ Good/ C, 68/ Sat./D, 65/ Sat./E, etc.

4.6. 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.


https://avia.gov.ua/pro-nas/statistika/periodychna-informatsiya/
http://www.nbuv.gov.ua/
http://www.lib.nau.edu.ua/booksfornau
https://data.worldbank.org/indicator/IS.AIR.PSGR
https://www.icao.int/sustainability/pages/air-traffic-monitor.aspx
https://www.icao.int/sustainability/pages/air-traffic-monitor.aspx
https://www.eurocontrol.int/publication/eurocontrol-forecast-update-2022-2028

Quality Management System
Course Training Program on
«Methodology of Applied Research in the
Field of Transport Technologies (by modes)»

Document
Code

QMS NAU

CTP 19.01 - 01-2023

page 9 of 9
(¢ 03.02 - 01)
APKYLW MNOWWMPEHHA OOKYMEHTA
Ne Kyan Hdata Mignuc .
nepefaHo . M.I.6. oTpumyBayva MpumiTKK
npum. . . BUAaui oTpuUMyBava
(nigpo3gain)
(¢ 03.02
APKY LI O3HAMOMNEHHA 3 4( KYMEHTOM
No Mignuc LaTta
no_ MpisBuue, im’d, No 6aTbKOBI O03HAMOMMEHOT O3HaloMm- MpumiTKK
P ocobu NeHHA
(@ 03.02 - 04)
APKYLU PEECTPALIT PEBI3IT
Ne . - . - . BucHoBOK wopo
nop. MpisBuwe, im’da, No 6aTbKOBI Jarta pesisii Mignuc 41eKBATHOCTI
(@ 03.02 - 03)
APKYW OBJNIKY 3MIH
Ne nucTa (CTOPiIHKWN) Mignuc flaTa Jata
Ne BBe/JeH-
; ocobu, aKa BHECEHHA
3MIHN A A H AHyJ‘IbO- R IMiHN HSA
3MiHeHOro 3amiHeHoro 0BOTO BaHOIO BHec/a 3MiHYy SMiHM
(¢ 03.02 - 32)
Y3roOg>XEHHA 3MIH
Mignnc IHiuianu, npissuwe Mocaga [aTta
P0o3p06HKK
Y3romxeHo
Y3romxeHo

Y3rogxeHo



