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Metrology and Technical Measurement [N1AIR1>MiMT]

Course

Field of study Year/Semester
Automatic Control and Robotics 3/5

Area of study (specialization) Profile of study

- general academic
Level of study Course offered in
first-cycle polish

Form of study Requirements
part-time compulsory
Number of hours

Lecture Laboratory classes Other (e.g. online)
8 18 0
Tutorials Projects/seminars

0 0

Number of credit points

3,00
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dr inz. Michat Bofttrukiewicz
michal.boltrukiewicz@put.poznan.pl

dr inz. Zbigniew Krawiecki
zbigniew.krawiecki@put.poznan.pl

Prerequisites

Basic knowledge in the scope of mathematics including algebra, geometry, analysis. Basic knowledge in
the scope of physics, especially electricity, magnetism, physics of solid body in necessary scope to
understand physical phenomena occurring in electronic circuits. Basic knowledge in the scope of the theory
of electrical circuits and electrical engineering of direct and alternating current (including three-phases
circuits). Ability to acquire information from the literature, data and other sources; ability to the self-
education in order to increase and update the professional competences. Ability to construct, start and test
a simple electronic circuit. Awareness of the importance of the out-of-technical aspects and effects of the
engineer activity, including its influence on the environment and relating responsibility for the decisions.

Course objective

Knowledge of the measurement methodology, attributes of the modern measuring equipment, the
principles of application of analog and digital devices, and the principles of the evaluation of measurement
results.



Course-related learning outcomes

Knowledge

Student has a basic knowledge in the scope of metrology, knows the methods of measurement of electrical
and nonelectrical quantities and knows of computational methods needed to make analysis the experiment
results.

Skills

The student is able to apply correctly chosen measurement methods and devices as well as to measure the
proper signals to perform the static and dynamic characteristics of elements.

Social competences

The student is aware of the need for a professional approach to technical isuess, meticulous knowledge of
documentation and environment conditions making possible the operation of devices and their elements; is
ready to comply with the principles of professional ethics and to require this from others, respecting the
diversity of views.

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

Lectures

Evaluation of the knowledge and skills shown during a written test (a test sheet includes information
necessary to solve computational tasks). Passing threshold of test equals 50%. The grade from laboratory
as well as attendance and activities during the lectures are taken into account.

Laboratory exercises

Evaluation of the knowledge and skills connected with realization of a given task, evaluation of the report.
Bonus knowledge necessary to implement the problems posed in a given area of laboratory tasks.
Continuous assessment in every class (rewarding activity and quality of perception).

Final test in written (passing threshold 50%).

Getting the additional points related to activity during classes such as: preparation and presentation of a
lecture on the subject according to a module or task made by students, efficiency of application of the
obtained knowledge during solving a given problem, the aesthetic qualities of the reports.

Programme content

Lectures

Measurement methodology: definition and basic terms. Planning and realization of a measurement task.
Elements of errors theory and uncertainty of measurement results. Measuring transducer: processing
characteristics, static and dynamic properties, linearity, supply. Cooperation between measuring
transducers and devices - signal transmission, interaction. Measurements with oscilloscopes. Methods of
measurements. Measuring bridges. Analog and digital measurements of electrical quantities. Selected
examples of measurements of nonelectrical quantities. Introduction to structure and organization of
measurement systems. Knowledge of safety principles during measurements. Planning and realization of
measurements of the basic electrical quantities with widely available analog and digital equipment.
Measurements of electrical signals with analog oscilloscopes. Preparation of the documentation based on
the obtained results of measurements.

Laboratory

Planning and realization of a measurement task. Calculating of errors and uncertainty of measurement
results. Investigating of static and dynamic properties of measuring transducers. Measurements of
electrical signals with analog and digital oscilloscopes. Analog and digital measurements of electrical
quantities. Using of measuring bridges. Selected examples of measurements of nonelectrical quantities
(eg. force, preeure, distance, angle of rotary, temerature). Using of simple measurement systems.
Knowledge of safety principles during measurements. Preparation of the documentation based on the
obtained results of measurements.

Teaching methods

Lectures

Multimedia presentations expanded by examples shown on a board. Theoretical questions are presented in
the exact reference to the practice.

Laboratory

Realization of laboratory tasks in teams, making of computatinal tasks and measurement experiments.
Making of reports.



Methods of teaching are orientated to students to motivate them to participate actively in education process
by discussion and reports.
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Breakdown of average student's workload

Hours ECTS
Total workload 80 3,00
Classes requiring direct contact with the teacher 30 1,00
Student's own work (literature studies, preparation for laboratory classes/ | 50 2,00
tutorials, preparation for tests/exam, project preparation)




