[image: image1.emf]

Transducers (sensors) and metrology
Course Overview 
	Level of study
	Bachelor Degree 

	Workload
	ECTS: 4
Total Hours: 144
Contact Hours: 64
· Lectures: 32
· Labs: 16

· Seminars: 16

	Course Code
	ДИСЦ.В.М.9

	Semester
	4

	Prerequisites 
	"Electrical Engineering", "Physics", "Materials and components of electronic equipment."

	Course Objectives
	· In the field of training – formation of competencies in the field of development and operation of electronic means of measurement of physical quantities, and also special knowledge, abilities, skills of calculation and design of measuring devices and transformation of information from sensors;

· In the field of training – teaching to effectively work individually and in a team, to show the skills required for professional and personal development.
· In the field of development – preparing students for further development of new professional knowledge and skills, self-learning, continuing professional self- improvement

	Learning Outcome 
	Having successfully completed this module, you will be able to:
· Know the problems in the field of measurements, principles and laws of operation and design of sensors of physical quantities; 

· Apply physical laws to the solution of problems of experimental and applied character, to use reference and normative and technical literature;  

· Know the main types and variants of design of measuring converters, ways and methods of use of sensors of physical quantities for different kinds of measurements;

· Define optimal ways and methods of measurement of physical quantities and use various sensors for measurement;

· Possess the skills of choosing the type and variant of designs of measuring converters according to methods and objectives of researches, skills of performance of measurements and evaluation of their results.

	Syllabus 
	· Measuring converter. Principles of converting non-electrical quantities into electrically signals.

· Sensitive elements of the sensors.

· Elastic elements of the sensors.

· Primary measuring converters. Principle of operation, application, designs and characteristics. Schemes of inclusion. 

- Opto-electric measuring converters.

- Temperature sensors.

- Sensors of pressure, deformation, force. 

- Sensors of a chemical composition and concentration.

- Sensors of speed and consumption of gas and liquids. 

- Electrochemical sensors

- Humidity sensors.

- Sensors of a magnetic field.

- Sensors of radiation.

- Ultrasonic sensors.

- Current sensors.

- Level sensors.

- Biosensors

· Coordination of sensors of biological measurements with a measuring circuit.

	Labs

	· Study of parameters and characteristics of capacitive sensors.

· Study of parameters and characteristics of photometric sensors.

· Study of parameters and characteristics of temperature sensors.

· Study of parameters and characteristics of humidity sensors.

· Study of parameters and characteristics of current sensors.

· Study of parameters and characteristics of rheostatic displacement sensors.

	Assessment
	Exam

	Instructors
	Alexander Aristov 
http://portal.tpu.ru/SHARED/a/ARISTOV
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