POZNAN UNIVERSITY OF TECHNOLOGY

EUROPEAN CREDIT TRANSFER AND ACCUMULATION SYSTEM (ECTS)

COURSE DESCRIPTION CARD - SYLLABUS

Course name
Reliability and safety of technical objects [S1Lot2-BTL>NiBOT]

Course

Field of study Year/Semester
Aviation 2/4

Area of study (specialization) Profile of study

Air Transport Safety general academic
Level of study Course offered in
first-cycle Polish

Form of study Requirements
full-time elective

Number of hours

Lecture Laboratory classes Other
30 0 0
Tutorials Projects/seminars

30 0

Number of credit points

4,00

Coordinators Lecturers

dr hab. inz. Adrian Gill
adrian.gill@put.poznan.pl

Prerequisites

Knowledge: knows the construction of basic types of technical objects and knows the general principles of
their operation; has basic knowledge of probability and mathematical statistics Skills: can use basic models
in the field of probability and mathematical statistics. Social competences: understands that the further from
the phase of constructing technical objects their high unreliability is noticed, the more expensive it is; is
aware that the costs of repairing technical objects usually account for a small part of the losses caused by
their damage; knows how to manage the time available to perform the tasks indicated for the
implementation.

Course objective

Learning about elementary and advanced methods, processes, procedures and models relating to
problems of reliability and safety of systems and learning the skills to apply them.

Course-related learning outcomes

Knowledge:
has ordered and theoretically founded general knowledge in the field of key technical issues and
detailed knowledge in the field of selected reliability issues of technical objects



has ordered, theoretically founded general knowledge in the field of technology and various means of
air transport, about the life cycle of means of transport, both hardware and software, and in particular
about the key processes taking place in them

has ordered and theoretically founded general knowledge in the field of key technical issues and
detailed knowledge of selected issues related to air transport, knows the basic techniques, methods and
tools used in the process of solving tasks related to air transport, mainly of an engineering nature

Skills:

the student can use theoretical probability distributions; is able to analyze and interpret statistical data;
is able to use the methods and tools of mathematical statistics in engineering practice.

can use the language of mathematics (differential and integral calculus) to describe simple engineering
problems

can determine the properties of technical objects in the form of reliability characteristics

Social competences:

understands that in technology, knowledge and skills very quickly become obsolete

is aware of the importance of knowledge in solving engineering problems, knows examples and
understands the causes of malfunctioning engineering projects that have led to serious financial and
social losses, or to a serious loss of health and even life

correctly identifies and resolves dilemmas related to the profession of aerospace engineer

Methods for verifying learning outcomes and assessment criteria
Learning outcomes presented above are verified as follows:

Written test from the lecture and practical part of the course.

Programme content

The programme content covers the fundamental reliability issues of technical objects (i.e. reliability
models and characteristics of non-renewed and renewed objects) and selected procedures for the risk
management of hazards associated with these objects.

Course topics

classes, introduction to the reliability of technical facilities). Technical objects as subjects of reliability
assessments. Non-renewable and renovated objects. Object failure. Reliability tests of technical objects.
Life models of non-renewable and renewed objects. Reliability of non-renewable objects: probabilistic
and statistical reliability characteristics. Selected elements of structural reliability. Classification of
reliability structures; simple and complex structures. Fault tree analysis. Reliability control of systems

with simple structures. Reliability model of operation of technical objects with non-zero reneawal time.
Multi-state models of exploitation of technical objects. Availibility function and coefficient Estimating

the time an object stays in exponential states. The concept of ensuring the safety of technical facilities.
Methods of hazard risk analysis at the stage of designing technical objects. Exercises in the application of
methods, processes, procedures and models related to the reliability and safety of technical objects

Teaching methods

1. Lecture with multimedia presentation.
2. Exercises - solving tasks.
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Breakdown of average student's workload

Hours ECTS
Total workload 100 4,00
Classes requiring direct contact with the teacher 60 2,50
Student's own work (literature studies, preparation for laboratory classes/ | 40 1,50
tutorials, preparation for tests/exam, project preparation)




