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INTRODUCTION

The Course Training Program of the subject is developed based on the "Method guide to
the development and execution of training programs and work training courses”, entered into
force by the decree of 13.07.17 Nel106/po3.

1. EXPLANATORY NOTE
1.1. The planned results.
The place of this subject in the system of professional training of a specialist.

This discipline "Fundamentals of ergonomics" is the theoretical and practical basis of the set of
knowledge, skills and skills that form the outlook and profile of a specialist in the field of formation,
evaluation of ergonomic systems "operator-machine-environment” (COME).

The purpose of teaching discipline is to provide students with up-to-date knowledge of
ergonomic laws and scientific methods of studying the relationships and interactions between
components of the ergonomic system, which contribute to improving the operational activities of the
operator (person), as well as practical skills to use the knowledge acquired in the future practice.

The objectives of the subject are:

ensuring the student's understanding of the systemic scientific and practical meaning of ergonomics
science;

- ensuring the study of modern indicators to assess the state and determine the directions of
development of the efficiency of the ergonomic system;

- providing knowledge about the existence of limited human capabilities, the relationship between
biologically conditioned human limitations as a specialist and the ergonomic efficiency of his or her
work in the operation of technical devices;

- providing future specialists and scientists with a tool to study the performance and optimization of
COMS;

- - promoting the development of logical thinking and formation of a systematic approach for students
in formulating and solving theoretical and practical issues in general and aviation ergonomics.

As a result of mastering the subject "Fundamentals of Ergonomics™ students must be formed the
following competencies:

- ability to evaluate and ensure the ergonomic efficiency of transport technologies;

- ability to evaluate the operational, technical, economic, technological, legal, social, and
environmental components of transportation;

- ability to use professionally-profiled knowledge in the field of transport economics, organization,
management, production planning, transportation technologies and regulatory support to develop all
types of transportation resource.develop all types of transportation resource.

Interdisciplinary links of the subject

The course "Fundamentals of Ergonomics™” is based on the knowledge of such disciplines as:
"Computer Engineering and Programming", "Higher Mathematics" and is the basis for the study of such
disciplines as: "Air Freight", "Air Passenger Transport".

1.2. Program of the subject.

Course of the subject is structured modularly and consists of two training module, namely: Module
1. "Theoretical foundations of methodology of general ergonomics".

Topic 1. Basic definitions of the discipline ""Fundamentals of ergonomics™ and its place in the
system of sciences

General definition of the concept of "ergonomics", basic terms, definitions, statements and in the
general ergonomics. Accident statistics. Tasks of ergonomics as a sphere of scientific and practical
activity. Ergonomic requirements and features. Development of ergonomic thinking of humanity.
Connection of ergonomics with other sciences. The main directions of development of ergonomics are
physical, cognitive and organizational. Research Methods in Ergonomics.

Theme 2. Ergonomic standards. The man in the system ""operator-machine"

Standardization of ergonomics. ISO / TC 159 Ergonomics standards. ISO / TC 159 / SC 1 General
ergonomics principles, ISO / TC 159 / SC 3 Anthropometry and biomechanics, 1SO / TC 159 / SC 4
Ergonomics of human-system interaction, ISO / TC 159 / SC 5 Ergonomics of the physical environment.

Human activity, its main types and trends of development. General patterns of regulation of labor
activity. The difficulty of work. Anatomical, anthropometric, physiological and biomechanical
characteristics and their impact on human physical activity. Working poses, loading and unloading work,
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monotonous movements, work that threatens musculoskeletal disorders, workplace design, safety and
health.

Theme 3. Individual psychological and physiological features of the operator (person)

Operator (human) characterization as a multicriteria object. The concept of competencies. Human
thought processes. Perception, memory, reasoning, motor response and their role in human interaction
with other elements of the ergonomic system. Optimization of mental and psychological load, decision-
making processes. Mental processes of a person at work that requires high qualification, human-computer
interaction, human reliability, occupational stress and professional burnout. Professional training in the
field of air transportation.

Theme 4. The person in the system "operator-environment"'

Environment as a Sociotechnical System. Influence of environment on human performance.
Optimization of Sociotechnical Systems: Organizational Structure, Policy and Processes. The main areas
of organizational ergonomics are communication, organizational culture, personnel management, activity
design, working time design, teamwork, new paradigms of work organization, virtual organizations,
remote work and quality management.

Topic 5. Operator interaction with the machine in normal and special conditions.

Characteristics of normal, emergency, special and stressful situations. Functioning of the system
"operator (person) - machine-environment" in different situations. Prediction of the reaction of the system
"operator (man)-machine-environment" in different situations.

Module 2. “Indicators and distribution of COMS functions”.

Topic 1. The main indicators of COMS and its components. Strategies for the development of
COMS

A set of metrics related to the operator's (human) properties, which are manifested in production
processes. A set of indicators related to the characteristics of the machine: functionality, the level of
operational adaptability, trouble-free operation, the level of automation of the operator. Ergonomic
parameters of the environment.

Summarizing the indicators of COMS. Advance and delay indicators of COMS. The concept of
COMS effectiveness. The impact of COMS indicators on its effectiveness. The tasks of ergonomic design
of COMS.

Topic 2. Entropy as an integrated indicator of the state of COMS

The concept of entropy as a measure of the uncertainty of the state or behavior of a system in these
conditions. The laws of entropy. The Law of Necessary Diversity and Entropy of an Ergonomic System.
Consequences of increased entropy of the ergonomic system. Entropy calculations and COMS entropy
control methods.

Topic 3. Principles of Function Allocation in COMS

Features of the relationship between the specialist's limited human capabilities and the ergonomic
efficiency of his work; features of the relationship between the aviation specialist's limited human
capabilities and ergonomic aviation performance.

Principles of operator-oriented automation. Comparative characteristics of the operator and the
machine. Principles of rational distribution of functions in COMS. Principles of full automation and
robotization of works.

Theme 4. Generalization of theoretical and practical knowledge gained by students and
prospects for the development of COMS

An overview of the theoretical issues studied and the main conclusions. An overview of the
practical tasks accomplished and the RGR, the main conclusions from them. Possibilities of practical
application of the acquired knowledge, skills and abilities in the future educational and professional
activity of the students.

Directions for the development of COMS in the near term.
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2. SUBJECT CONTENT

2.1. Plan of the subject

Table 2.1
Academic hours
Ne
Theme Total Lectures |Practicals| Self-
study
1 2 3 4 5 6
4 Semestr
Module Nel "Theoretical foundations of methodology of general ergonomics".
1.1 Basic definitions of the discipline "Fundamentals of 11 2 4 5
ergonomics” and its place in the system of sciences
1.2 Ergonomic standards. The man in the system 11 2 4 5
"operator-machine”
1.3 Individual psychological and physiological features of 11 2 4 5
the operator (person)
1.4 The person in the system "operator-environment" 10 2 4 4
1.5 Operator interaction with the machine in normal and 8 2 2 4
special conditions
1.6 Module test Nel 6 - 2 4
Total by the module Nel 57 10 20 27
Module Ne 2 “Indicators and distribution of COMS functions”
2.1 The main indicators of COMS and its components. 14 4 4 6
Strategies for the development of COMS
2.2 Entropy as an integrated indicator of the COMS state 11 2 4 5
2.3 Principles of Function Allocation in COMS 11 2 4 5
2.4 Generalization of theoretical and practical knowledge 10 1 4 5
gained by students and prospects for the development
of COMS
25 Calculatuion and graphic work 10 - - 10
25 Module test Ne2 7 - 2 5
Total by the module Ne2 9 18 36
Total by the 4 semester 19 38 63
Total by the subject 19 38 63
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2.2. Lectures, their subject matter and scope
Academic
Ne Theme hours
Self-
Lectures
study
4 semester
Module Nel "Theoretical foundations of methodology of general ergonomics"'.
1.1 | Basic definitions of the discipline "Fundamentals of ergonomics™ and its place in the 2 1
system of sciences
1.2 | Ergonomic standards. The man in the system "operator-machine” 2 1
1.3 | Individual psychological and physiological features of the operator (person) 2 1
1.4 | The person in the system "operator-environment" 2 1
1.5 | Operator interaction with the machine in normal and special conditions 2 1
Total by the module Nel 10 5
Module Ne 2 “Indicators and distribution of COMS functions”
2.1 | The main indicators of COMS and its components. Strategies for the development of 2 1
COMS
2.2 | Entropy as an integrated indicator of the COMS state 2 1
2.3 | Principles of Function Allocation in COMS 2 1
2.4 | Generalization of theoretical and practical knowledge gained by students and prospects 2 1
for the development of COMS
2.5 | Settlement and graphic work 1 2
Total by the module Ne2 9 6
Total by the subject 19 11

2.3. Laboratory classes, their subjects and the scope

Academic hours
Ne
Theme _ Self-
Practicals
study
4 semester
Module Nel "Theoretical foundations of methodology of general ergonomics".
1.1 | Basic concepts in occupational health, engineering psychology, 2 2
psychology and physiology of work.
1.2 | Natural cycles of operation of the operator (human) 2 2
1.3 | Designing student workplace parameters and assessing his / her 2 2
perfection
1.4 | Formation of hierarchical structure of individually psychological and 2 2
physiological features of the operator (person) and evaluation of their
compliance with the characteristics of the machine
1.5 | Human anthropological characteristics and evaluation of their 2 2
compliance with the machine
1.6 | Formation of environment characteristics as a component of the 2 2
operator-environment system
1.7 | Assessment of interaction and interaction of constituents of the operator- 2 2
environment system
1.8 | Determination of normal and special conditions from the point of view 2 1
of the COMS operator
1.9 | Formation of operator behavior in special conditions in accordance with 2 3
the requirements of COMS and its psychophysiological characteristics
on the example of the workplace of a specialist in the organization of air
transportation
1.10 | Module test Nel 2 4
Total by the module Nel 22
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Module Ne 2 “Indicators and distribution of COMS functions”
2.1 | Formation of a balanced system of indicators of COMS 2 2
2.2 | Formation of the COMS development strategy 2 2
2.3 | Function distribution in COMS 2 2
2.4 | Dynamics of Operator-Machine Functions 2 2
2.5 | Calculation of maximum permissible norms of information loads of the operator 2 2
2.6 | Calculation of maximum permissible norms of physical and psychological load 2 2
of the operator
2.7 | The entropy of COMS 2 2
2.8 | The effectiveness of COMS 2 1
2.9 | Module test No2 2 5
Total by the module Ne2 20
Total by the subject 42
2.4. Self-study student work, its content and scope
Ne The content of the student's self-study Self-study
4 semester
1. Working out the lecture material 11
2. Preparation for practical classes 33
3. Preparation for module tests Nel, Ne2 9
4, Total by the subject 10
Ycboro 3a HAaBYAJIBHOIO JUCHUILTIHOIO Working out the
lecture material

2.4.1. Calculation and graphic work

Calculation and Graphic Work (CGW) is carried out in the fourth semester, in accordance with
approved methodological recommendations, with the aim of consolidating and deepening students'
theoretical knowledge and skills and is an important stage in mastering the educational material taught in
the seventh semester.

Calculation and graphic work "Determination of the parameters of the COMS workplace of the
operator for the organization of air transportation™ is performed on the basis of educational material,
submitted for independent study by students, and is a component of module No. 2 "Indicators and
distribution of functions of the COMS".

The purpose of the CGW task is to apply the theoretical knowledge and practical skills acquired
by the student during the classroom and outside the classroom to form the indicators that characterize the
GMS selected for the CGW.

The implementation, registration and protection of the RGR is carried out by the student
individually in accordance with the methodological recommendations.

In order for the CGW to be successful, the student must know; higher mathematics and statistics;
basics of information processing in Excel spreadsheets, components of COMS; characteristics of normal
and special conditions of work of COMS; indicators characterizing COMS; be able to: determine the
basic psychophysiological characteristics of the operator; determine compliance of the operator's
characteristics with the machine's characteristics; to calculate the indicators characterizing the COMS and
to shape the directions of its development.

The implementation, registration and protection of the CGW is carried out by the student
individually in accordance with the methodological recommendations. It takes up to 10 hours to work
independently.

3. EDUCATIONAL MATERIALS ON THE SUBJECT
3.1. MeTroau HaBYaHHS

3.1. Methods of teaching.

In the teaching of the discipline "Operations research on transport ", it is proposed the use of such
forms and methods of learning as lecture-visualization, elements of problem lecture, elements of dialogue
with the audience (lectures - conversations), elements of "brain attack", workshops-discussions within the
framework of practical occupations, business games, presentations.

3.2. Basic recommended sources
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3.2.1.  Cxpuneup A.B. Ocaosu epronomiku / A.B. Ckpuneris. — K.: HAY, 2001. — 400 c.

3.2.2.  Tamam [. JI. Jlroncekuit pakrop ta epronomika (Bcrymuuit kype) / JI. JI. amam, IT. L.
bimiok. - K. : KopHiituyk, 2001. - 277 c.

3.2.3.  IeacekeBuu I. O. Epronomika : HaBu. moci6. st cTy/. ekoH. i imxk.-TexH. crerr. / 1. O.
IBacbkeBuy; TepHor. akaj. Hap. rocn-Ba. - T. : Ekon. qymka, 2002. - 164 c.

3.24. Tlonnasceka O. M. Epronomika : Hasu. moci6. / O. M. IlonnaBcbka; KuiB. Hai. ekoH.
yH-T iM. B.I'etbmana. - K., 2006. - 317 c.

3.2.5.  Tampunos E. B. Cucremornoris Ha TpaHcnopTi : miapy4Huk: y 5 kH. KH. 5. Epronomika /
E. B. I'appunio, M. @. /Imutpuuenko, B. K. Jloms, O. T. Jlanoswit, 1. E. JIuaauk, B. I1. [Tomimyk. - K. :
3uanns Ykpaiam, 2008. - 256 C.

3.2.6. IlommaBceka O. M. Epronomika : HaB4.-meton. moci6. / O. M. Ilommaeceka, C. O.
[umbanrok; Jepx. Buil. HaB4. 3ak1. "KuiB. Hall. ekoH. yH-T iM. B.I'etbmana". - K., 2009. - 200 c. - ykp.

3.27. boraues C.K. ABuanuoHHas DSProHOMHUKA: BEPOSTHOCTHBIE METONBL.. — M:
Mammunoctpoenue, 1978. -138 c.

3.2.8.  Jlenucor B.T'., Kozapyk B.B. DpronoMudeckue BOMPOCH! 3KCIDTyaTallil 000pyIOBaHUS
BO3AYIIHBIX CyJ0B: yueOHoe nocodue. —K.:.MI'A-KHUUT'A, 1975. -154 c.

3.29. Jlooponenckuit FO.I1., 3aBamoa H.Jl., Ilonomapenxko B.A., Tysaes B.A. Metoas
WHXXEHEPHO-TICUXO0JIOTHYECKUX HCCIeAOBaHUM B aBuanuu. -M.: Mamunoctpoenue, 1975.- 413 c.

3.2.10. 3unuenko B.I1., MyaunoB B.M. OcHOBBI 3proHOMHUKH: yaeOHOE TTOCOOWE IS CTYIEHTOB
YHHUBEpPCUTETOB 10 cnenuanbHocTH «llcuxonorusy. -M.: MI'Y, 1979.-344 c.

3.2.11. Imux M. Dpronomuyeckue mapamerpsl. -M.: Mup, 1980.- 240 c.

Additional recommended sources

3.2.12. Cxpuneup A.B. OcnoBu epronomiku / A.B. Cxpuneus. — K.: Bun-so Hari. apiai.yH-Ty
«HAY-npyx», 2009. — 124 c.

3.2.13. Tamam JIJI. bimox ILI. Jlrogcekmit ¢axtop Ta epronomika. Bcerym. Kype. —K.:
Kopniituyk, 2001,- 379 c.

3.2.14. IBacekeBnu 1.O. Epronomika: HaB4anpHUI MmociOHUK.- TepHOMiNb, EKOHOMIUHA TyMKa.
2002,- 165 c.
4. Internet Information resources

4.2.2.  The International Ergonomics Association (IEA). - https://www.iea.cc/

4.2.3.  International Organization for Standardization. -
https://www.iso.org/organization/9515.html
424, Karanor HamioHanbHWX CTaHOApPTIB Ta  KOJCKCIB  yCTaJeHOi MPakTHKH. -

http://uas.org.ua/ua/natsionalniy-fond-normativnih-dokumentiv/katalog-normativnih-dokumentiv-2/

4. The rating system of assessing students’ knowledge and skills acquired
4.1 The evaluation of individual types of academic work done by a student is carried out
in grades according to the table. 4.1.

Table 4.1
4 semester
Module Nel Module Ne2 Max points
Type of academic work Max points Type of academic work Max points
Tasks during practical classes 27 Tasks during practical classes 24
1.1-19 (total) Ne2.1-2.8 (total)
Tasks during testing 7 Tasks during testing theoretical 10
theoretical knowledge (total) knowledge (total)
For admission to perform module test /e / For admission to perform module test N2 2
student has to score at least 21 score. student has to score at least 21 score.
Module test Nel 10 Module test Ne2 10
Total by the module Nel 44 Total by the module Ne2 44
Semester Examination 12
Total by the 4 semester 100



http://www.irbis-nbuv.gov.ua/cgi-bin/irbis_nbuv/cgiirbis_64.exe?Z21ID=&I21DBN=REF&P21DBN=REF&S21STN=1&S21REF=10&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=0&S21P03=A=&S21COLORTERMS=1&S21STR=Гамаш%20Д$
http://www.irbis-nbuv.gov.ua/cgi-bin/irbis_nbuv/cgiirbis_64.exe?Z21ID=&I21DBN=REF&P21DBN=REF&S21STN=1&S21REF=10&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=0&S21P03=A=&S21COLORTERMS=1&S21STR=Іваськевич%20І$
http://www.irbis-nbuv.gov.ua/cgi-bin/irbis_nbuv/cgiirbis_64.exe?Z21ID=&I21DBN=REF&P21DBN=REF&S21STN=1&S21REF=10&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=0&S21P03=A=&S21COLORTERMS=1&S21STR=Поплавська%20О$
https://www.iea.cc/
https://www.iso.org/organization/9515.html
http://uas.org.ua/ua/natsionalniy-fond-normativnih-dokumentiv/katalog-normativnih-dokumentiv-2/
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Table 4.2

Correspondence of rating grades for certain types of classes in points is estimated on a

national scale

Rating grades
Tasks during practical ) ) ) . .
classes Tasks during testing theoretical Score in National scale
Module test
knowledge
Nel.1-1.9 No2.1-2.8
25-27 22-24 7 9-10 9-10 Excellent
20-24 18-21 6 8 8 Good
16-19 15-17 4-5 6-7 6-7 Satisfactory
Less than 16 | Less than 15 Less than 4 Less than 6 Less than 6 Bad

4.3. The sum of rating grades received by the student for certain types of completed
educational work is the current modular rating, which is entered into the details of the module

control report.

4.4. The sum of the current and control modular rating grades is the final modular rating

(tab.4.3), which, in points and national scale, is recorded in the module control report.

Compliance summary modular rating
in points estimations by the national scale

Table 4.3

Module Nel Module Ne2 Score in National scale
40-44 40-44 Excellent
33-39 33-39 Good
27-32 27-32 Satisfactory

Less than 27 Less than 27 Bad

4.5, The sum of the final modular rating marks in the marks is the final semester modular

rating, which is converted into an assessment on a national scale (Table 4.4)

Table 4.4

Table 4.5

Correspondence of the graded /exam rating in the

Correspondence of the final semester modular rating estimation
points of assessment on the national scale

in scores on the national

Score Score Score Score
in points national scale in points national scale
79-88 Excellent 11-12 Excellent
66-78 Good 9-10 Good
53-65 Satisfactory 7-8 Satisfactory
Less than 53 Bad Less than 7 Bad

4.6. The sum of the final semester modular and grading/examination rating in points is the

final semester rating, which is converted into national scale and scale ECTS (Table 4.6).

Table 4.6
Correspondence of the final semester rating in scores on the national scale and scale ECTS
) Score scale ECTS
Score in .
int Score national scale
points Score Explanation
Excellent
90-100 Excellent A (outstanding performance with only minor mistakes)
Very good
82-89 B (above average with a few bugs)
Good Good
75-81 C (in general the right of execution of a certain number of significant
errors)
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67-74 D Satisfactory
(not bad, but with a significant number of deficiencies)
Satisfactory
Enough
60-66 E (performance meets the minimum criteria)
Bad
35-59 FX (with the possibility of re-Assembly)
Bad
1-34 F Bad (with optional second rate)

4.7. The final semester rating in points, on the national scale and the ECTS scale is entered
into the examination report, the curriculum and the student's record book.

4.8. The final semester rating score is entered into the student's record book and
curriculum, for example: 92 / Excellent. / A, 87 / Good / B, 79 / Good / C, 68 / Satisfactory/ D,
65/ Enough/E, 40/ Bad/FX, etc.

4.9. The final rating score from the discipline is defined as the arithmetic mean score from
the final semester rating scores in points (from this discipline - for the fourth and fifth
semesters), followed by its translation into national scale and ECTS scales.
The indicated summary rating from the discipline is entered in the Appendix to the diploma.
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