
 

General 

information  

Title and code of subject, 

number of credits  

ETR 270 Electrical measurements and methods 6 ECTS  

Department Physics and Electronics 

Program  Bachelor 

Academic semester  2025 Spring 

Lecturer Associate Professor, Ph.D Sevda N. Garibova 

E-mail: sevdaqaribova@khazar.org 

Phone number:   

Lecture room/Schedule  11 Mehseti Street, AZ1096  Baku, Azerbaijan (Neftchilar campus), 

room 

Lectures:    
 Consultations Tuesday 12:00 -13:20 

Prerequisites EENG 245 

Course language English 

 

Type of the 

subject 

Major 

Textbooks  Textbooks: 

1. PDF lectures by teacher  

2. S.Tumanski. Prinsiples of electrical measurements. Warsaw University of Technology Warsaw,     

      Poland, Published in 2006 by CRC Press Taylor & Francis Group. 

 

Web pages 

https://home.mit.bme.hu/~virosztek/docs/mt_literature/Principles_of_electrical_measurement.pdf  

          

Teaching 

methods  

Lecture 15 

Group discussions at seminars 15 

Assessment Components Date/ Deadline Percent (%) 

Tests   

Active participation  At each lesson 

(problems solving, discussion, 

oral questions) 

5 point for participation 

5 point for activity 

Assignment and quizzes 3 quizzes during the semester  

Each 3 and 4 point 

10 

Report presentation Preparing presentation 

according laboratory work on 

the topics given by the teacher 

during the semester 

 

10 

Midterm exam  30 

Final exam  40 

Final  100 

Course 

description 
Course of Electrical measurements and methods  typically covers the principles, instruments, and 

techniques used to measure electrical quantities such as voltage, current, resistance, power, and energy. 

It is an essential subject in electrical and electronics engineering. Course focuses on various 

measurement types and methods, and different types of errors, including systematic, random, relative, 

and absolute errors. It covers the measurement of both electrical and non-electrical quantities, along 

with the operation of electronic and electromechanical measuring instruments. Students learn about 

measuring active resistance using DC and AC voltmeters, as well as electronic ohmmeters. The course 

also explores electronic oscilloscope, their classifications, and structural schemes. Key topics include 

power and energy measurement techniques, electronic meters, electronic frequency and phase meters, 

and digital measuring devices.  

Course 

objectives 

This course was developed for students studying in "Electronics, Telecommunications and Radio 

Engineering" and "Physics" teaching majors at the Khazar University Department of Physics and 

Electronics. The basis of the subject is "Electrical and magnetism" and the ‘‘Semiconductors Physics’’.  

The objective of this course is to enhance students' academic proficiency, identify their strengths, and 

improve their comprehension of visual learning methods. It aims to deepen their understanding of the 

fundamental principles of electrical measurements and instruments. Additionally, the course ensures 

that students gain hands-on experience in the laboratory using visual aids related to the subject. It also 

focuses on effectively applying the knowledge and skills acquired from the general physics course 

mailto:sevdaqaribova@khazar.org
https://home.mit.bme.hu/~virosztek/docs/mt_literature/Principles_of_electrical_measurement.pdf


Week Dates 

(planned) 

Subject topics Textbook/ 

Assignments   

1 

 

11.02 

 

 

 

 

11.02 

Introduction: Fundamentals of electrical measurements.  Basic terms of 

measurements technique. Relative and absolute errors. Types of measurement 

methods. Electrical measurements isntruments. Metrology characterization of 

measurements.  

 

Oral questions and discussing 

[1] Lesson 1 

 

[2] Chapter 1- 2 

pages 2- 18 

2 

 

18.02 

 

18.02 

Errors of measurements. Systematic and random errors. Causes of errors. 

 

Discussing and testing 

[1] Lesson 2 

[2] Chapter 2 

pages 26-52 

3 

 

25. 02 

 

 

 

25.02 

 Analoq devices. Measurements of physical quantities by analog devices. Ammeter 

and voltmeter. Electromechanical measurement devices. Types of scale. Shunts 

and multipliers. Determination of shunts and disadvantage. 

 

Oral qustions and discussing 

[1] Lesson 3 

[2] Chapter 3  

 pages 50-75  

4 04.03 Electronic measurement instruments. Digital voltmeter. Ohmmeter. Structure [1] Lesson 4 

Learning 

outcomes 

By the end of the course, students should be able to understand and apply various methods for 

measuring electrical and non-electrical quantities. They will develop problem-solving skills related to 

different electronic devices and gain hands-on experience in performing measurements. Additionally, 

they will acquire the ability to effectively operate and work with various measuring instruments based 

on the knowledge gained during the course. 

Rules 

(Educational 

policy and 

behavior) 

• Lesson organization 

General information on the subject will be provided for the students during lectures.  

Student’s knowledge on the previous topics will be evaluated and new topic will be explained by mins 

of visual aids during seminars. Student’s knowledge level will be tested oraly and in written forms 

(quizzes) before midterm and final exams. Submission of the individual works by the end of course is 

obligatory. 

• Exams (pass/fail) 

In accordance with the University rules the overall success rate to complete the course should be 60% 

or above. The students who failed the exam would be to take this subject next semester or next year. 

All the issues related to the participation and admission to the exam are regulated by the faculty 

dean.Topics of midterm and final exams are provided for the students before the exams. The questions 

of midterm exam are not repeated in the final exam. Students who got 57% can retake the exam. 

• Violation of the rules of the exams 

Disrupting the test and taking copy during midterm and final exams is forbidden. Test papers of the 

student who do not follow these rules are canceled  and the students are expelled from the test by 

getting 0 (zero).  

• Rules of conduct for Students 

Disruption of the lesson and not following ethical norms during the lesson, as well as conduction of the 

discussions by the students without permission and using mobile phones is forbidden. 

• Attendance  

Participation of students at all classes is important. Students should inform dean’s office about missing 

lessons for particular reasons (illness, family issues and etc.).  Students, missing more than 25% of 

lessons, are not allowed to take the exam. Students who attend the whole classes will get 5 marks. For 

three absences student loses 1 mark. 

• Quizzes  

There will be quizzes per two weeks. The quizzes will be announced in the classroom two weeks 

before and will relate to homework. Depending on the difficulty of the lesson, quizzes can be two or 

three times during the semester, each with three or five points. Quizzes include both theoretical 

questions and practical problems. 

• Activity  

Activity of students will be assessed for solving practical problems in class each lesson and completing 

practical laboratory work according to the lesson plan. Students will be assessed 5 points for their 

activity during semester. 

• Project or report presentation 

Students individually or in a group must prepare a project or report presentation given by teacher 

during semester. Students must submit a report in the form of a presentation to the teacher at the end of 

the semester confirming that all laboratory classes have been completed. Laboratory classes are 

generally assessed at 10 points. The teacher evaluates how well the student has mastered the work, 

understands, explains and presents his final report.  

 



  

04.03 

scheme of DC voltmeter.  

Quizze 2. Testing and discussing, practical work in laboratory 

[2] Chapter   

 pages 50-75 

5 

 

11.03 

 

11.03 

Measurements of power and energy. Wattmeter. Energy measurement system. 

Electron counterbased on diode.    

Testing and discussing 

[1] Lesson 5 

[2] Chapter 3  

 pages 82-86 

6 18.03 

 

18.03 

Measurement of phase shift angle and frequency. Digital frequency meter. 

Working principle of frequency meter. 

Practical work in laboratory 

[1] Lesson 6 

[2] Chapter 5 

page 312 

7 04.04 

 

 

04.04 

Connection of electrical measuring devices through current and voltage measuring 

transformers and measuring R, C, L in different ways. Ohmmeter circuits and 

logometer. 

Quizze 2 

[1] Lesson 7 

[2] Chapter 5 

page 323 

8 15.04 

 

15.04 

Mid term exam 

 

Oral questions and discussing 

https://home.mit.b

me.hu/~virosztek/d

ocs/mt_literature/P

rinciples_of_electri

cal_measurement.

pdf          

9 22.04 

 

22.04 

Cathode ray and electron oscilloscopes. Operation, application, features and 

srtucture of oscilloscope.  

Activity testing and practical work in laboratory 

[1] Lesson 8  

[2] Chapter 3  

 pages 88-93, 318 

10 29.04 

 

29.04 

Analysis of the curves of AC current. Waveform harmonics. Spectrum analyzer 

circuit. Measuring of non-linear distortions. 

Presentation work 

[1] Lesson 9 

[2] Chapter 4  

pages 121-201  

 

11 06.05 

 

 

06.05 

Recording (self-recording) devices.  Errors of recording device. Logarithmic ratios. 

Wheatstone bridge. DC potentiometer. 

 

Presentation work 

[1] Lesson 10  

[2] Chapter 3  

 pages 93-99 

12 13.05 

 

 

13.05 

 

Measurements by comparison methods. Bridge measurement methods. DC current 

bridges 

 

Quizze 3 

 

[1] Lesson 11  

Chapter 3 

page 114   

 

13 20.05 

 

 

 

20.05 

 

AC current bridges. Compensation measurements methods. DC current 

compenstor. Measurements of current and resistance with DC current compendator  

 

Testing for activity point with practical work in laboratory 

[1] Lesson 12   

[2] Chapter 3  

 pages 99-118 

14 24.05 

 

 

24.05 

Digital measuring devices. Analog-to-digital conversion (ADC). Functions of 

ADC. Parts of analog digital converter. Digitization, number system and codes.   

 

Presentation work  

[1] Lesson 13 

[2] Chapter 5 

pages 205-234  

  

 

15 29.05 

 

29.05 

 

Basic elements of digital measuring devices 

 

Testing for activity point and prepare to final exam 

[1] Lesson 14 

[2] Chapter 5 

pages 238-275   

  

 

  Final Exam  
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