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Outline of the Course 

1. Course description, goals, objectives, and learning outcomes 

The main purpose of the Course "Physiology of Sensory Systems" is to form students' 

understanding of the physiological mechanisms of sensory information processing, patterns of 

information processing in the nervous system, the principles of information transformation; knowledge 

of methods for assessment of sensory systems. 

The subject of the discipline is sensory systems – anatomically organized system of formations and 

connections that serve to detect and encode information of different modality, which receives when the 

body interacts with the environment, the central nervous system about the outside world and the 

internal state of the body, from specialized receptors. 

 

Skills are required to study the Course:  

- Knowledge of the basics of anatomy and physiology, knowledge of Microsoft Office; 

programming skills. 
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General competencies (OPP was put into effect by the Rector's Order NON/ 89/2021 of 19.04.2021): 

GC 1 - Ability to abstract thinking, analysis and synthesis. 

GC 2 - Ability to search process and analyze information from various sources. 

GC 3 – Ability to identify, formulate and solve problems. 

GC 4 – Ability to work in a team. 

 

Special (professional) competencies (OPP was put into effect by the Rector's Order NON/ 89/2021 of 

19.04.2021): 

PC 1 – Ability to solve complex problems of biomedical engineering using the methods of 

mathematics, natural and engineering sciences. 

PC 6 – Ability to study biological and technical aspects of functioning and interaction of artificial 

biological and biotechnical systems. 

PC 8 – Ability to develop models and perform experiments aimed at solving problems related to 

human health, according to the specific needs of scientific research, to analyze, explain the results 

and evaluate the cost of research. 

PC 9 – Ability to create tools and methodologies of scientific activity, evaluation and 

implementation of the results of modern developments, solutions and achievements of engineering 

and exact sciences in medicine and biology. 

PC 12 – Ability to perform research and observations on the interaction of biological, natural and 

artificial systems (prostheses, artificial organs, etc.), to plan biotechnical tests of artificial 

prostheses and systems. 

 

The program learning outcomes after studying the discipline "Medical Microprocessor Systems" are 

(OPP was put into effect by the Rector's Order NON/ 89/2021 of 19.04.2021): 

PLO 1 – Understanding of fundamental-applied, medical-physical and bioengineering bases of 

technologies and equipment for research of physiological and pathological processes of the 

person. 

PLO 18 – Creation and improvement of means, methods and technologies of biomedical 

engineering for comprehensive research and development of bioengineering objects and systems 

of medical and technical purpose. 

PLO 20 – Evaluation of biological and technical aspects and consequences of interaction of 

engineering and bioengineering objects with biological systems, anticipation of their mutual 

influence, legal, deontological and moral and ethical consequences of use. 

PLO 22 – Presentation of research and development results in the state and foreign languages in 

the form of applications for inventions, scientific publications, reports at scientific and technical 

events. 

 

2. Prerequisites and postrequisites of the course (place in the structural and logical scheme of 
education according to the relevant educational program) 

The course "Physiology of Sensory Systems" has an interdisciplinary nature. According to the structural 

and logical scheme of preparation of master’s degree program the course "Physiology of Sensory 

Systems" is closely related to the following courses: "High-tech systems for diagnostics and therapy", 

"Biomedical information display systems".  

The acquired practical skills and acquired theoretical knowledge of the course "Physiology of Sensory 

Systems" can be used for research practice of the master and in further practical work in the specialty. 

 



3. Course Overview  

The main parts and subjects that will be considered in the process of studying the course: 

Unit1. General Sensory Physiology 

Subject1.1. Basic Concepts of Sensory Systems organisation.  

Subject1.2. General Objective Sensory Physiology. 

Subject1.3. General Subjective Sensory Physiology 

Subject1.4. Integrative Sensory Physiology. 

Subject1.5. Methods for the Assessment of Sensory Systems 

Unit2. Special Sensory Physiology. 

Subject2.1. The Somatovisceral Sensory System. 

Subject2.2. Nociception and Pain. 

Subject2.3. The Sense of Sight. 

Subject2.4. Physiology of Hearing. 

Subject2.5. Physiology of the Sense of Equilibrium. 

Subject2.6. Physiology of Taste and Olfaction. 

Subject2.7. Thirst and Hunger: General Sensations 

 

4. Coursebooks and teaching resources 

Basic: 

1. Hall J.E., Hall M.E. Guyton and Hall Textbook of Medical Physiology. 14th Edition. — Elsevier, 

2020. — 1028 p. 

2. Schmidt R. F. Fundamentals of Sensory Physiology. – Springer Science & Business Media, 1981. – 

288 p. 

3. Zacharov N. Sensory evaluation of sound. – Boca Raton: CRC Press, 2019. — 581 p. 

4. General Principles of Sensory Systems // Access: https://www.coursera.org/lecture/medical-

neuroscience/general-principles-of-sensory-systems-part-1-nwfLG 

5. Гайтон А.К. Медицинская физиология / А.К.Гайтон, Дж.Э. Холл / Пер. с англ.; Под ред. 

В.И.Кобрина. – М.: Логосфера, 2008. – 1296 с. 

6. Бабенко В.В., Бахтин О.М. Методы оценки состояния сенсорных систем (зрительная и 

слуховая системы). Учебно-методическое пособие. — Ростов-на-Дону: УНИИ валеологии 

РГУ, 2002. — 89 с. 

7. Михайлова Н.Л., Генинг Т.П. и др. Физиология анализаторов. Учебно-методическое 

пособие. — Ульяновск: Ульяновский государственный университет, 2017. — 76 с. 

Supplementary: 

8. Гаже П.-М., Вебер Б. Постурология. Регуляция и нарушения равновесия тела человека. – 

СПб: СПбМАПО, 2008 - 312 с. 

9. Кассиль Г. Н. Наука о боли. (Академия Наук СССР. Серия «Проблемы науки и технического 

прогресса»). 2-е изд. – М .:  НАУКА. 1975. - 400 с.  

10. Могендович М.Р. Тёмкин И.Б. Анализаторы и внутренние органы. – М.: Высшая школа, 

1971. – 224 с. 

11. Мазитова Р.М., Охотская В.Н., Пучкин Б.И. Обоняние и его моделирование. – 

Новосибирск: Наука: Сибирское отделение, 1965. — 120 с. 

12. Тамар Г. Основы сенсорной физиологии. — М.: Мир,  1976. — 520 с. 

13. Хьюбел Д. Глаз, мозг, зрение. Пер. с англ. — М.: Мир, 1990. — 239 с. 

  



Educational content 

5. Methods of mastering the discipline (educational component) 

№ 
s/n 

Subject 
Program 
learning 

outcomes 

The main tasks 

Control measure Deadline 

1. Basic Concepts of Sensory Systems organisation 
PLO 1  

PLO 20 
Practical work 1 1st week 

2. General Objective Sensory Physiology 
PLO 1  

PLO 20 
Practical work 2 2nd week 

3. General Subjective Sensory Physiology 
PLO 1  

PLO 20 
Practical work 3 3rd week 

4. Integrative Sensory Physiology 
PLO 1  

PLO 20 
Practical work 4 

Laboratory work 1 
4th week 

5. Methods for the Assessment of Sensory Systems 
PLO 1  

PLO 18 
PLO 20 

Practical work 5 
Laboratory work 2 

5th week 

6. The Somatovisceral Sensory System 
PLO 1  

PLO 20 
Practical work 6 

Laboratory work 3  
6th week 

7. Nociception and Pain 
PLO 1  

PLO 20 
Practical work 7 

Laboratory work 4 
7th week 

8. The Sense of Sight 
PLO 1  

PLO 18 
PLO 20 

Practical work 8 
Laboratory work 5 

8h week 

9. Physiology of Hearing 
PLO 1  

PLO 18 
PLO 20 

Practical work 9 
Laboratory work 6 

10th  week 

10. Physiology of the Sense of Equilibrium 
PLO 1  

PLO 18 
PLO 20 

Practical work 10 
Laboratory work 7 

11th week 

11. Physiology of Taste and Olfaction 
PLO 1  

PLO 20 
Practical work 11 
Laboratory work 8 

12th week 

12. Thirst and Hunger: General Sensations 
PLO 1  

PLO 20 
Practical work 12 
Laboratory work 9 

13th week 

13. Module Test 
PLO 1  

PLO 18 
PLO 20 

Module Test writing 14h week 

14. Home Control Work 

PLO 1  
PLO 18 
PLO 20 
PLO 22 

Registration and 
submission of the work 

13th – 14th week 

 

6. Self-study 

Preparing for the classes is carried out in accordance with the plan of the course with the links to 

the MOODLE platform. 

One of the main types of semester control during the mastering of the discipline "Physiology of 

Sensory Systems" is the Home Control Work. Home Control Work is performed in accordance with the 

requirements, within the period specified by the teacher. 

The main purpose of the Home Control Work is to solve a practical problem using the material 

learned in lectures and independently, and practical skills acquired in practical work.  

 



Approximate subject of a Home Control Work: 

1. Principles of convergence and divergence in sensory systems. 

2. The role of sensory systems in the mental activity of the brain. 

3. Optical illusions. 

4. Frequency analyzers using hearing mechanisms. 

5. Monaural and binaural information processing. 

6. Spatial-frequency analysis in vision 

 

The title page of the Home Control Work should have the following content: the name of the 

university; name of the faculty; name of department; name of specialty, name of educational-

professional program, name of academic course; option of Home Control Work; surname and name of 

the student, year of study, code of the academic group, year. 

The title page is followed by a detailed plan (content) of the calculation and graphic work, which 

should highlight the introduction, sections of the main content (main topics studied), their subdivisions 

(if necessary), conclusion, list of sources used. The table of contents on the right indicates the page 

numbers at the beginning of each question. Each section begins on a new page. 

The total amount of a Home Control Work, depending on the chosen subject can vary from 25 to 

40 pages of the main text (in consultation with the teacher). The amount of a Home Control Work is 

determined by the student's ability to explain results briefly and comprehensively at the same time. 

Mandatory requirement: clear reference to the sources of information. All figures, facts, opinions 

of scientists, quotations, formulas should be referenced as [2, p. 54] (the first digit is the number of the 

source in the list of references given at the end of the Home Control Work, and the second digit is the 

page number in the source referenced). It is desirable to use tables, diagrams, graphs, charts, etc. The 

list of references (not less than 10 sources) is made out according to operating rules. If the information is 

taken from the Internet, you need, as for ordinary literature, specify the author, the title of the article, 

and then provide the address of the site on the Internet. 

Home Control Work is evaluated by the following criteria: logic of the plan; completeness and 

depth of a subject disclosure; reliability of the received data; presentation of practical materials and 

results of calculations; correctness of formulation of conclusions of the received results and conclusions; 

design; substantiation of the student's own opinion on this issue in the form of a conclusion. 

Deadline for Home Control Work submission for examination: 13th – 14th week of study. 

Home Control Work must meet the requirements of academic integrity. In case of academic 

dishonesty, the work is canceled and not checked. 

 

Policy and control 

7. Attendance policy 

Attending classes 

Attendance at lectures is optional. Performance and defense of a laboratory works is mandatory. 

Attending practical classes is desirable. All works and activities are aimed at the students’ compliance 

with the assessment rating requirements. A significant part of a student rating is formed through active 

participation in activities in practical classes. Therefore, skipping a practical class does not allow a 

student to get points in the semester rating.  

General assessment takes place according to a scheme of the agreed grading system. Expected 

learning outcomes, control measures and deadlines are announced to students in the first practical class. 

 

Control measures missed 

Missed labs can be worked out during the next labs, (provided that the task is scheduled for the 

current classes), or in consultations. 



Skipped Module Test or express tests cannot be completed. 

Skipped Module Test can be worked out in consultations. 

Home Control Work which is submitted for inspection in violation of the deadline is evaluated with 

a decrease in the number of weight points. 

 

Violation of deadlines, penalty points and rewarding points 

Rewarding points Penalty points* 

Criterion Weight points Criterion Weight points 

Practical or laboratory work 
improvement 

1 point (for each 
work) 

Untimely 
implementation of a 

practical work 

From -0.5 points to -3 
points (depending on 

the delivery date) 

Online  courses completed on the 
topics that are agreed with the 
teacher 

5 points Untimely 
implementation of a 

laboratory work 

From -0.5 points to -3 
points (depending on 

the delivery date) 

Registration of scientific work for 
participation in the competition of 
student scientific works 

10 points Untimely 
implementation of a 

Module Test 

From -0.5 points to -5 
points (depending on 

the delivery date) 

Writing of abstracts, articles, 
participation in international, 
national and / or other events or 
competitions on the subject of the 
Course 

From 5 points to 
+10 points 

Untimely 
implementation of a 
Home Control Work 

From -2 points to -5 
points (depending on 

the delivery date) 

* if the control measure was missed for a good reason (illness, which is confirmed by a certificate of the established sample) - penalty points are not accrued. 
 
 
Academic integrity 

The policy and principles of academic integrity are defined in Section 3 of the Code of Honor of the 

National Technical University of Ukraine “Igor Sikorsky Kyiv Polytechnic Institute”. Read more: 

https://kpi.ua/code. 

 

Norms of ethical behavior 

Normative principles of behavior of students and employees, defined in sections 2 of the Code of 

Honor of the National Technical University of Ukraine “Igor Sikorsky Kyiv Polytechnic Institute”. Read 

more: https://kpi.ua/code. 

 

Procedure for appealing the results of control measures 

Students have the opportunity to raise any issue related to the control procedure and expect it to 

be addressed according to predefined procedures. 

The student has the right to appeal the results of the control measure according to the approved 

provision on appeals in the National Technical University of Ukraine “Igor Sikorsky Kyiv Polytechnic 

Institute” (approved by the order №NON/128/2021 from 20.05.2021) - 

https://osvita.kpi.ua/index.php/node/182  

 

Inclusive education 

The course "Physiology of Sensory Systems" can be taught to the most of students with special 

educational needs. 

Distance learning 

Distance learning takes place through the Sikorsky Distance learning Platform «Sikorsky». 

Distance learning through additional online courses on certain topics is allowed subject to 

agreement with students. If a small number of students wish to take an online course on a specific topic, 

studying the material with such courses is allowed, but students must complete all the tasks provided in 

https://kpi.ua/code
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the discipline. 

The list of courses is offered by the teacher after the students have expressed a desire (because the 

bank of available courses is updated almost every month). 

The student provides a document confirming the completion of the distance course (in the case of 

a full course) or provides practical tasks from the distance course and subject to an oral interview with 

the teacher on the topics can receive grades for control measures provided for the studied topics 

(express control / test tasks, practical work). 

Performance of practical works, and also performance and defense of a Home Control Work is 

carried out during self-study work of students in a remote mode (with a possibility of consultation with 

the teacher through e-mail, social networks).  

Teaching in a foreign language  

Teaching in English is carried out only for foreign students. 

At the request of students, it is allowed to study the material with the help of English-language 

online courses on topics that correspond to the topics of specific classes. 

8. Monitoring and grading policy 

Grading system (current control): 

№ 
s/n 

Control measure % 
Weight 
points 

Number Total 

1. Express tests 21 1,5 14 21 

2. Performance and defense of a laboratory works 21 3 7 21 

3. Module Test (MT) 18 18 1 18 

4. Home Control Work (HCW) 10 10 1 10 

5. Exam1 30 30 1 30 

 Total 100 
1 – The exam is carried out orally 

 

Calendar control (CC) is performed twice a semester as monitoring of the current state of compliance 

with syllabus requirements. 

The purpose of calendar control is to improve the quality of student learning and monitor the 

implementation of the schedule of the educational process by students. 

Criterion The first CC The second CC 

Deadline of calendar controls 8th week 14th week 

Requirements 
to obtain a 

positive 
calendar 
control 

Current grade ≥ 24 points ≥ 30 points 

Execution of laboratory works 
LW No.1 + + 

LW No.3-6 - + 

Express control works 

At least 4 of any 
lectures 

+ - 

At least 8 of any 
lectures 

- + 

Module Test  Estimated MT - + 

Home Control Work Estimated HCW - - 

 

In the case of a plagiarism or an academic poor quality during training the control measure is not 

credited. 

 



Semester certification of students 

Mandatory requirements for the admission to the Exam Criterion 

1 Current grade RD ≥ 30 

2 All laboratory works are completed More than 0 points 

3 Home Control Work is completed More than 6 points 

 

The results are announced to each student separately in the presence or remotely (by e-mail). It is 

also recorded in the "Electronic Campus" system. 

 

Optional requirements for the admission to the Exam: 

1. Active work during practical classes. 

2. Positive result of the first and the second calendar control. 

3. Attending of lectures. 

 
The final performance score or the results of the Final Test are adopted by university grading system as 
follows: 

Number points Assessment on the university scale 

100-95 Excellent / Відмінно 

94-85 Very good / Дуже добре 

84-75 Good / Добре 

74-65 Satisfactory / Задовільно 

64-60 Satisfactory / Достатньо 

Less 60 Unsatisfactory / Незадовільно 

The course requirements are not met Not allowed / Не допущено 

 

9. Additional information on the course (educational component) 

The list of questions for preparation for Module Test, and also for preparation for the Exam is 

given in appendix 1. 

Distance learning through additional online courses on certain topics is allowed subject to 

agreement with students. If a small number of students wish to take an online course on a specific topic, 

studying the material with such courses is allowed, but students must complete all the tasks provided in 

the discipline. 

The list of courses is offered by the teacher after the students have expressed a desire (because the 

bank of available courses is updated almost every month). 

The student provides a document confirming the completion of the distance course (in the case of 

a full course) or provides practical tasks from the distance course and subject to an oral interview with 

the teacher on the topics can receive grades for control measures provided for the studied topics 

(express tests, practical work). 

Work program of the course (syllabus): 
is developed by Associate Professor of BME, Candidate of Biological Sciences, Svitlana Vovianko.  

Approved by the Department of Biomedical Engineering (protocol № ___ to ____________) 

Approved by the Methodical Commission of the Faculty of Biomedical Engineering (protocol № __ to _______)  



Appendix 1 to the syllabus of the course 
"Physiology of Sensory Systems" 

 

The list of questions for preparation for the Module Test,  

And also for preparation for the Exam 

 
1. Definition of sensory system, its structure and function 

2. Principles of receptor classification 

3. Principles of convergence and divergence in sensory systems 

4. The principle of feedback and its significance 

5. Bilateral symmetry in the operation of sensor systems 

6. Explain what detects sensor signals 

7. Information coding mechanisms 

8. Discover the essence of decoding information 

9. Explain the sensory function of the brain 

10. Morphofunctional organization of sensory systems 

11. Departments and main functions of the sensory system 

12. Reception mechanism 

13. The mechanism of processing sensory information 

14. The role of sensory systems in the mental activity of the brain 

15. Morphofunctional organization of the visual system 

16. Auxiliary devices of the visual sensory system 

17. Central mechanisms of visual perception 

18. Morphofunctional organization of the hearing system 

19. Morphofunctional organization of the vestibular system 

20. Functions of the organ of hearing and equilibrium 

21. Conducting of sound signals 

22. Auditory feedback and its function 

23. Receptors of the musculoskeletal sensory system 

24. Morphofunctional organization of the somatosensory system 

25. The structure of the senses of smell and taste. In which department of the analyzer is the 

sense of smell formed? 

26. Nociceptive sensitivity, its physiological role 


