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ANDIJAN STATE TECHNICAL INSTITUTE
COURSE: Higher mathematics, application of mathematical statistics in

Code
Course title

Course status in the
programme
Responsible
instructor
Academic workload
(including contact
hours, independent
workload)
Language of
instruction
Annotation

Goals and objectives

of the course in terms

of competences and
skills

Structure and tasks
of independent
studies

biomedical and modeling
OMBMSQM 112316

Higher mathematics, application of mathematical statistics in biomedical
and modeling
Compulsory

S. Ergashev, Senior Lecturer

Total: 480 hours.

Lecture - 105 hours.

Practical work - 120 hours.
Independent study - 255 hours.
uz

The study course is an introduction to modern mathematics. Its
acquisition is necessary for the successful application of mathematical
methods in dealing with technical, environmental, economic and other
issues. The study course can also be considered a basis necessary to
build an understanding of advanced mathematics.
The following topics are covered in the study course: analytical
geometry: vectors, lines, surfaces; linear algebra: matrices, determinants,
systems of linear equations; introduction to analysis: limits, continuity,
differential calculus: derivative, differential and their applications;
integral calculus: indefinite and definite integrals, their applications;
ordinary differential equations; series; double and triple integrals.
The aim of the study course is to develop students’ logical thinking and
skills necessary to analyses solutions of problems when performing
more complicated tasks within the framework of study courses of
professional specialization. The task of the study course is to develop
students' understanding of basic mathematical concepts that are
necessary to comprehend processes and algorithms in professional study
courses.
Students independently study the course literature, prepare for seminars,
problem-solving sessions, and examinations, and reinforce the
understanding of mathematical methods applied in technical,
environmental, and economic contexts. Independent work is assigned as
homework and is aimed at developing both theoretical insight and
analytical thinking.
Typical tasks include:
e to solve problems related to vectors, matrices, derivatives, and
integrals;
e to analyze and interpret mathematical models used in
engineering and applied sciences;
e to evaluate and apply methods of differential and integral
calculus to practical problems;
e to prepare concise reports based on independent problem-solving
and research tasks;



e to use mathematical software (e.g., MATLAB, GeoGebra) for
visualizing functions, solving equations, or verifying results.
Recommended Obligatory:
literature Advanced Engineering Mathematics by Erwin Kreyszig (11th ed., 2021)
Calculus: Early Transcendentals by James Stewart (9th ed., 2020)
Linear Algebra and Its Applications by David C. Lay, Steven R. Lay,
Judi J. McDonald (6th ed., 2024)
Additional:
Mathematical Methods for Physics and Engineering by K. F. Riley, M.
P. Hobson, and S. J. Bence (4th ed., 2023)
Introduction to Real Analysis by Robert G. Bartle and Donald R.
Sherbert (5th ed., 2022)
Differential Equations with Boundary-Value Problems by Dennis G. Zill
and Warren S. Wright (10th ed., 2023)
Course prerequisites  The study course is based on the knowledge of mathematics acquired at
the secondary school.

COURSE CONTENT

Content Contact Independent
Hours work
Introduction to analysis. Elementary functions. Limits. Continuity. 16 18
Differential calculus of one variable functions. Derivatives.
Applications. 32 35
Linear algebra. Matrix notation. The determinant. Operations with
matrices. Simultaneous equations 18 20
Differential calculus of two variable functions. 22 24
Vectors. Operations with vectors. 12 14
Analytical geometry. Line and plane in a space. 12 15
Complex numbers. Operations with complex numbers in Cartesian
and in polar form. 13 15
Integral calculus. Methods of integration. 22 26
Definite integrals. Improper integrals of 1st and 2nd kind. 14 16
Double integral and triple integral. Applications. 16 18
Differential equations. Family of solutions. Methods of solutions. 24 27
Series. Convergence tests. Power series. Taylor series. 24 27
Total: 225 255

LEARNING OUTCOMES AND ASSESSMENT
Learning Outcome Assessment Method

Is able to perform operations with matrices, to solve
simultaneous equations.

Is able to perform operations with vectors, can form an
equation for a line in a plane and for a plane in a space, can Home assignment. Test. Exam.
identify a curve of a second kind and can draw it.

Is able to solve simple limits, can find derivatives of a function.
Can explore a function and can draw its graph.

Is able to find derivatives of two variable functions, can
calculate extremes.

Is able to perform operations with the complex numbers in
Cartesian form and in polar form.

Is able to integrate simple functions, can calculate an area
between two curves, can calculate arc's length and volume of a  Home assignment. Tests. Exam.
rotational solid.

Is able to calculate double and triple integrals and is able to
apply them to calculate areas and volumes.

Home assignment. Test. Exam.

Home assignment. Tests. Exam.
Home assignment. Test. Exam.

Home assignment. Test. Exam.

Home assignment. Test. Exam.



Is able to solve simple differential equations.

Is able to determine the convergence of a series, can determine
the interval of convergence. Can apply series in simple

problems.

Is able to expand simple functions in Fourier series.

Understands the theory of issues.

EVALUATION CRITERIA OF STUDY RESULTS

Criterion

Home assignments
Tests

Theory tests
Exams (writing)
Total

%
10
35
5
50
100

Home assignment. Test. Exam.

Home assignment. Test. Exam.

Home assignment. Test. Exam.

2 online tests per semester



ANDIJAN STATE TECHNICAL INSTITUTE

Code

Course title

Course status in the
programme
Responsible
instructor
Academic workload
(including contact
hours, independent
workload)

Language of
instruction
Annotation

Goals and objectives
of the course in terms
of competences and
skills

COURSE: Medical physics
TibFiz 11210
Medical physics
Compulsory

J. Xolmirzaev, Assistant teacher

Total: 300 hours.

Lecture - 60 hours.

Practical work - 30 hours.
Laboratory work - 30 hours.
Independent study - 180 hours.
uz

Medical Physics is an interdisciplinary field that applies the principles
and methods of physics to medicine and healthcare. This course is
essential for understanding the physical foundations behind diagnostic
and therapeutic medical technologies, including imaging systems such as
X-ray, CT, MRI, ultrasound, and radiation-based therapies.

Medical Physics integrates knowledge from general physics -

mechanics, electromagnetism, thermodynamics, optics, and modern

physics - with human biology and medical technology. It serves as a

theoretical and practical basis for biomedical engineering, radiology,

radiation therapy, and clinical diagnostics.

This course offers fundamental training in medical measurements,

biophysical mechanisms, and the interaction of radiation with biological

tissues. Students also develop skills in experimental techniques, data
analysis, and problem-solving crucial for analyzing, improving, and
operating medical devices and systems.

The course structure includes lectures, laboratory sessions, and problem-

solving classes to reinforce both theoretical understanding and practical

application in medical environments.

The goal of the course is to provide students with fundamental

theoretical knowledge and practical skills in medical physics by

integrating physical principles with biomedical applications. It also aims
to develop analytical thinking and technical perception necessary for
understanding and applying physical methods in medicine and
healthcare technologies.

Obijectives of the Study Course:

e To develop a solid understanding of classical and modern physics
concepts relevant to biomedical fields, including their application in
diagnostic and therapeutic medical technologies;

e To foster the ability to link theoretical physics with clinical and
biomedical practice, enabling students to analyze and solve problems
related to medical instrumentation and physiological processes;

e To develop practical skills in conducting physics-based experiments,
interpreting data, and drawing evidence-based conclusions within the
context of medical and biological systems.



Structure and tasks
of independent
studies

Recommended
literature

Course prerequisites

COURSE CONTENT

Students are expected to independently study course literature, prepare
for laboratory sessions, and deepen their understanding of physical
principles as applied to medicine and healthcare technologies.
Independent work is designed to strengthen theoretical knowledge,
enhance analytical thinking, and develop problem-solving abilities in
biomedical contexts.

Typical tasks include:

e Solving problems related to biomechanics, fluid dynamics in the
circulatory system, thermoregulation, and electrical properties of
biological tissues;

e Analyzing and interpreting physical models used in diagnostic
imaging (e.g., X-ray, MR, ultrasound) and radiation therapy;

e Applying differential and integral calculus to biological systems and
medical instrumentation analysis;

e Preparing concise written reports based on laboratory work, case
studies, and independent research;

Obligatory:

e Medical Physics and Biomedical Engineering by B.H. Brown, R.H.
Smallwood, D.C. Barber, P.V. Lawford, D.R. Hose (3rd ed., 2022)

e Introduction to Medical Physics by Stephen Keevil (2021)

e Fundamentals of Medical Imaging by Paul Suetens (3rd ed., 2020)

Additional:

e Mathematics for Physicists by Susan M. Lea (2nd ed., 2021)

e Radiation Physics for Medical Physicists by Ervin B. Podgorsak (3rd
ed., 2022)

e Mathematical Methods in the Physical Sciences by Mary L. Boas
(3rd ed., 2023)

e An Introduction to the Physics of Diagnostic Radiology by Richard
H. Dendy and B. Heaton (2nd ed., 2021)

Physics, chemistry and mathematics in secondary school level, elements

of higher mathematics.

Ne Content Contact Independent
Hours work

1 Introduction to Medical Physics and Its Applications in Healthcare 10 15

2 Biomechanics: Kinematics and Dynamics of the Human Body 10 15

3 Forces and Motion in Biological Systems 8 12

4 Oscillatory Processes in Physiology 10 15

5 Wave Phenomena in Medicine: Sound and Ultrasound in 10 15
Diagnostics

6 Thermal Properties of the Human Body and Heat Transfer in 8 12
Tissues

7 Gas Laws and Respiration: Ideal Gas Behavior in the Lungs 10 15

8 Molecular Kinetics and Diffusion in Biological Membranes 8 12

9 Introduction to Thermodynamics and Energy Transfer in 10 15
Biological Systems

10 Radiation Physics: Interaction of lonizing Radiation with 8 12
Biological Matter

11 Basics of Medical Imaging: X-ray, CT, MRI, and Ultrasound 10 15
Principles

12 Experiments Related to Biomechanics, Thermoregulation, and 10 15
Bioelectricity

13 Application of Physical Principles in Medical Scenarios 8 12

Total: 120 180



LEARNING OUTCOMES AND ASSESSMENT
Learning Outcome
Able to understand and navigate classical physics principles
and their application in medical technologies and human
physiology.
Able to solve medical physics problems independently using
higher mathematics and apply these solutions to real-world
clinical or biomedical cases.
Able to independently conduct medical physics-related
experiments and mathematically process the obtained results.
Able to identify and explain the application of physical laws in
biological systems and medical instruments (e.g., imaging,
radiation therapy, ultrasound).

EVALUATION CRITERIA OF STUDY RESULTS

Criterion %
Home assignments 25
Laboratory works 25
Final exams (writing) 50

Total 100

Assessment Method

Tests, written exam

Problem-solving sessions, tests,
written exam

Laboratory work, practical
reports

Tests, written exam, oral
presentations



ANDIJAN STATE TECHNICAL INSTITUTE
COURSE: Information technologies in biomedical engineering

Code

Course title

Course status in the
programme
Responsible
instructor
Semesters
Academic workload
(including contact
hours, independent
workload)

Language of
instruction

Annotation

Goals and objectives
of the course in terms
of competences and
skills

Structure and tasks
of independent
studies

Recommended
literature

BMAT 1204
Information technologies in biomedical engineering
Compulsory

Ruziev Nodirbek, Assistant teacher

2 — semester

Total: 120 hours.

Lecture — 30 hours

Practical lesson - 15 hours.
Laboratory lesson - 15 hours.
Independent study - 60 hours.
uz

This course provides a comprehensive overview of information
technologies applied in the field of biomedical engineering. It covers
digital tools, systems, and methodologies used for data acquisition,
processing, storage, analysis, and communication in healthcare
environments. The course focuses on developing technical and analytical
skills necessary to apply IT solutions to biomedical challenges and
improve healthcare delivery and patient outcomes.
The goal of the course is to prepare students to effectively use and
manage information technologies in biomedical engineering
applications.
By the end of the course, students will be able to:
e Understand fundamental concepts of health information
technologies and their biomedical applications
e Apply software tools for medical data acquisition, visualization,
and analysis
e Understand communication protocols used in medical networks
and telemedicine
e Develop basic programming solutions for biomedical data
processing
e Evaluate security, privacy, and ethical aspects of IT in healthcare
Students are expected to:
e Study current IT trends in biomedical engineering and healthcare
e Review case studies on IT applications in diagnostics,
monitoring, and treatment
e Practice using software tools such as MATLAB, Python, or
LabVIEW for biomedical analysis
e Develop a mini-project or simulation involving data processing
or device interfacing
e Prepare presentations on digital health innovations (e.g., Al in
diagnostics, 10T in medicine)
Obligatory:
1. Arif Subhan, John Hughes — Clinical Engineering Handbook,
2nd Edition, Elsevier, 2020



2. R.D. Leitch & J. M. Malinowski — Information Technology for
the Health Professions, Pearson, 2021

3. Sasan Adibi — Mobile Health: A Technology Road Map,
Springer, 2015

Additional:

1. WHO and FDA guidelines on digital health and EHR

2. Articles from Journal of Biomedical Informatics, Health
Information Science and Systems, and IEEE Transactions on
Biomedical Engineering

Course prerequisites e Basic knowledge of computer science and programming

e Fundamentals of biomedical engineering and medical
instrumentation

e General understanding of mathematics and data processing

COURSE CONTENT

Ne Content Contact  Independent
Hours work
1 Introduction to information technologies in biomedical 4 4
engineering
2 Medical data acquisition and digital signal processing 6 6
3 Biomedical databases and electronic health records 6 6
4 Telemedicine and medical communication standards 6 6
5 Software tools in biomedical data analysis 8 8
6 Healthcare information systems and hospital it infrastructure 6 6
7 Biomedical image processing and visualization 6 6
8 loT and smart devices in healthcare 6 6
9 Cybersecurity and privacy in health information systems 6 6
10 Future trends: Al, big data, and cloud computing in 6 6
biomedicine

Total: 60 60
LEARNING OUTCOMES AND ASSESSMENT
Learning Outcome Assessment Method
Understand the role and structure of IT in biomedical . .

. . Written tests, quizzes

engineering
Apply software tools for analyzing and processing Lab assignments, simulation
biomedical data reports

Manage and interpret information from EHR and
healthcare databases

Evaluate security and ethical concerns in biomedical IT Presentations, project work,
systems final exam

Case studies, practical tasks

EVALUATION CRITERIA OF STUDY RESULTS

Criterion %
Individual presentations 25
Practical projects 25
Final exams (writing) 50

Total 100



ANDIJAN STATE TECHNICAL INSTITUTE

Code

Course title

Course status in the
programme
Responsible
instructor
Academic workload
(including contact
hours, independent
workload)

Language of

instruction
Annotation

Goals and objectives

of the course in terms

of competences and
skills

Structure and tasks
of independent
studies

Recommended
literature

COURSE: Biochemistry
Bio 1204
Biochemistry
Compulsory

Tuychieva Dilrabo, Senior teacher PhD

Total: 120 hours.

Lecture - 30 hours.

Practical work - 15 hours.
Laboratory work - 15 hours.
Independent study - 60 hours.
uz

This course introduces students to the fundamental principles of
biochemistry, focusing on the chemical structure and function of
biological macromolecules, enzymatic reactions, metabolic pathways,
and their regulation. It provides a foundation for understanding
molecular mechanisms of life processes essential to biomedical
engineering, clinical diagnostics, and biotechnology.
The goal is to provide students with a comprehensive understanding of
biochemical processes at the molecular and cellular level, with practical
applications in medicine and health sciences.
By the end of the course, students will be able to:
e Understand the structure and function of biomolecules such as
proteins, lipids, carbohydrates, and nucleic acids
e Explain enzymatic activity, kinetics, and mechanisms of catalysis
e Describe and analyze major metabolic pathways and their
regulation
e Apply biochemical concepts to medical, physiological, and
pathological conditions
e Perform basic biochemical laboratory techniques and interpret
results
Students are expected to:
e Review scientific literature on specific biochemical topics and
summarize findings
e Solve problem sets related to metabolism, enzyme kinetics, and
biomolecular interactions
e Analyze case studies on metabolic disorders or enzyme
deficiencies
e Prepare presentations on biochemical processes relevant to
human health
e Conduct simulations or virtual labs involving biochemical
pathways
Obligatory:
1. Lehninger, A. L., Nelson, D. L., & Cox, M. M. — Lehninger
Principles of Biochemistry, 8th Edition, W.H. Freeman, 2021
2. Rodwell, V.W. et al. — Harper’s Illustrated Biochemistry, 31st



Edition, McGraw-Hill, 2018

3. Devlin, T.M. — Textbook of Biochemistry with Clinical

Correlations, 7th Edition, Wiley,
Additional:

2010

1. Open-access sources such as NCBI Bookshelf or Biochemistry

sections on Khan Academy

2. Selected journal articles from Journal of Biological Chemistry

and Clinical Biochemistry

Course prerequisites e Basic knowledge of general chemistry and organic chemistry
Introductory understanding of cell biology and physiology
Familiarity with molecular structures and chemical reactions

COURSE CONTENT
Ne Content

1 Introduction to biochemistry and biomolecules

2 Structure and function of proteins and enzymes

3 Enzyme kinetics and mechanisms

4  Carbohydrates: structure, function, and metabolism

5 Lipids: structure, function, and metabolism

6 Nucleic acids: DNA, RNA, and genetic information

7 Bioenergetics and ATP production

8 Metabolic pathways and their regulation

9 Integration and control of metabolism in health and disease

10 Biochemical techniques and applications in clinical diagnosis
Total:

LEARNING OUTCOMES AND ASSESSMENT
Learning Outcome

Identify and describe the structure and function of key
biomolecules

Analyze enzyme function and interpret kinetic data
Explain major metabolic pathways and their regulation

Apply biochemical principles to clinical and diagnostic
situations

EVALUATION CRITERIA OF STUDY RESULTS

Criterion %
Home assignments 25
Laboratory works 25
Final exams (writing) 50

Total 100

Contact Independent
Hours work
4 4

O O)O) OO OO OO O
O O)O) OO OO OO O

(o2}
o
(o2}
o

Assessment Method
Written exams, quizzes

Problem sets, laboratory reports

Case studies, written
assignments

Presentations, practical work,
final exam



ANDIJAN STATE TECHNICAL INSTITUTE

Code

Course title

Course status in the
programme
Responsible
instructor
Academic workload
(including contact
hours, independent
workload)
Language of
instruction
Annotation

Goals and objectives
of the course in terms
of competences and
skills

Structure and tasks
of independent
studies

Recommended
literature

Course prerequisites

COURSE: New history of Uzbekistan
O‘YET 1103

New history of Uzbekistan

Compulsory

Abdullaev Ulug‘bek, Professor

Total: 90 hours.

Lecture - 15 hours.

Practical work - 30 hours.
Independent study - 45 hours.

uz

This course explores the key historical, political, social, and economic
developments in Uzbekistan since its independence. It focuses on the
formation of Uzbek statehood, the process of democratization, civil
society development, social and economic transformations, cultural
progress, and Uzbekistan’s position in the international arena. The
course helps students understand the uniqueness of Uzbekistan’s path
and the ongoing national reform strategies.
The aim is to provide students with a comprehensive understanding of
Uzbekistan’s most recent history and equip them with the analytical
skills to evaluate national development processes.
By the end of the course, students will be able to:
e Understand the formation and development of Uzbekistan’s
independence and statehood
e Analyze democratic and political reforms implemented in the
country
e Assess socio-economic and cultural transformations during the
independence years
e Interpret the role of Uzbekistan in international relations and
regional cooperation
e Identify the key priorities and outcomes of reforms under the
“New Uzbekistan” vision
Students are expected to:
e Analyze historical speeches, official documents, and reform
strategies
e Prepare individual reports or essays on political and socio-
economic reforms
e Develop timelines of key events in Uzbekistan’s post-
independence development
e Conduct comparative studies on reforms in Uzbekistan and other
Central Asian countries
e Participate in discussions on the relevance of past events to
current policy decisions

e Basic knowledge of general and national history



e Interest in socio-political processes and state governance
e Ability to analyze historical trends and interpret their impact

COURSE CONTENT

Ne Content Contact Independent
Hours work

1 Formation and development stages of Uzbek statehood in the post- 9 9
soviet period

2 Uzbekistan’s independence: socio-political background and 9 9
historical importance

3 Democratic reforms and the formation of civil society in 9 9
Uzbekistan

4 Socio-economic, cultural, and regional changes during the 9 9
independence years

5 Uzbekistan's foreign policy, global cooperation, and ongoing 9 9
national reforms

Total: 45 45

LEARNING OUTCOMES AND ASSESSMENT

Learning Outcome Assessment Method

Describe the major historical events of Uzbekistan’s Quizzes, essays, and

independence period discussions

Document analysis,

Analyze the significance of political and democratic reforms oresentations

Evaluate socio-economic and cultural changes since

. Case studies, individual reports
independence

Research assignments, final

Interpret Uzbekistan’s role in global and regional politics o
examination

Reflect on the impact of recent reforms under the New

Uzbekistan vision Reflective writing, class debates

EVALUATION CRITERIA OF STUDY RESULTS

Criterion %
Home assignments 25
Laboratory works 25
Final exams (writing) 50

Total 100



ANDIJAN STATE TECHNICAL INSTITUTE

Code

Course title

Course status in the
programme
Responsible
instructor
Semesters
Academic workload
(including contact
hours, independent
workload)
Language of
instruction
Annotation

Goals and objectives
of the course in terms
of competences and
skills

Structure and tasks
of independent
studies

Recommended
literature

COURSE: Russian language
O°zTil 11204
Russian language
Compulsory

Hakimova Gulnora Kamilovna, Senior teacher

1- 2 semesters

Total: 120 hours.

Practical lesson - 60 hours.
Independent study - 60 hours.

uz

This course is designed to develop students’ communicative competence
in Russian, focusing on linguistic, sociolinguistic, and pragmatic aspects
necessary for academic, professional, and everyday communication.
Special attention is given to reading, writing, listening, and speaking
skills, with emphasis on vocabulary and grammatical structures relevant
to the student's field of study. The course aims to enhance students'
ability to participate effectively in a multicultural academic environment
using the Russian language.
The aim is to develop students' communicative speech competence,
including linguistic, sociolinguistic, pragmatic and other competences,
for effective functioning in professional, academic and everyday spheres
in a multicultural world. Based on these competencies, students will
acquire the ability to apply the knowledge and skills acquired from the
subject in real communication and work activities.
Students are expected to:

e Review vocabulary and grammar through textbooks and online

tools

e Complete reading comprehension and writing assignments
individually
Practice listening skills using authentic audio/video resources
Prepare dialogues or short speeches for classroom presentation
Translate short texts related to their specialization

e Use digital platforms for interactive exercises and tests
Obligatory:

1. Turdieva K.Sh. et al. Pycckwuii s3b1k: YUeOHHK [T CTYICHTOB
HanuoHanbHbIX Tpymi. Textbook. — Tashkent: ljod print, 2024, —
296 p.

2. Vvedenskaya L.A., Pavlova L.G., Kashaeva E.Yu. Pycckuii 1361k 1
KynbTypa peun: Study Guide for universities. — Rostov-on-Don:
Feniks, 2023.

3. Golub I.B. Pycckuii s3b1k u KynbTypa peur: Study Guide for
technical universities. — M.: KNORUS, 2022.

Additional:
1. Maksimov V.I., Golubeva A.V. Pycckuii S3bIK U KyJIbTypa PEUH.



Course prerequisites

COURSE CONTENT
Ne

O© 00 NO O~ WwN -

=
o

Text book. — M.: Yurait, 2021.

2. Khashimova D.U. IToats! u nucatenu pycckoi surepatypbl XI1X
Beka. — Tashkent, 2004. (Electronic textbook)

3. Isakova R.K. YueOHoe nmocobue 1mo pycckoMy s3bIKY (s
camocTosTenbHoM pabotsr). Study Guide. — Tashkent: NUUz,
2017.

4. Kolesova D.V., Kharitonov A.A. Pycckuii si3bIK U1l HHOCTPAHHBIX
CTYZICHTOB TeXHHYCCKHX By30B. Study Guide. — St. Petersburg:
Zlatoust, 2021. — 280 p.

Basic level of Russian (A1-A2):

- knowledge of the alphabet, basic grammatical structures (gender
categories, numbers, noun cases; verb time categories)

- basic vocabulary for communication and understanding of instructions
- ability to read simple texts and hear simple phrases

Ability to work with educational literature:

- ability to work with texts and tasks, make short notes

Basic ICT skills (information and communication technologies):

- ability to use electronic dictionaries, online platforms, educational
resources

Knowledge of terminology in their field in Russian:

- for a better understanding of professional vocabulary in Russian

Content Contact Independent
Hours work
Total: 60 60

LEARNING OUTCOMES AND ASSESSMENT

Learning Outcome

Assessment Method

EVALUATION CRITERIA OF STUDY RESULTS

Criterion

Home assignments
Laboratory works
Final exams (writing)
Total

%
25
25
50
100



ANDIJAN STATE TECHNICAL INSTITUTE

Code

Course title

Course status in the
programme
Responsible
instructor
Semesters
Academic workload
(including contact
hours, independent
workload)
Language of
instruction
Annotation

Goals and objectives
of the course in terms
of competences and
skills

Structure and tasks
of independent
studies

COURSE: Foreign language (English)
XT 1123408

Foreign language (English)

Compulsory

Nizamova Umida, Senior Lecturer

1-4 - semesters

Total: 240 hours.

Practical lesson - 120 hours.
Independent study - 120 hours.

uz

It is aimed at developing students’ logical thinking, mastering
professional English, improving their language skills, and acquiring
knowledge that corresponds to their field of study (biomedical).
The aim is to develop students’ communicative language competence,
which includes linguistic, sociolinguistic, pragmatic, and other
competencies, for effective functioning in professional, academic, and
everyday spheres in a multicultural world. Based on these competencies,
students will acquire the ability to apply the knowledge and skills gained
from the subject in real communication and in their professional
activities.
Independent studies are assigned weekly and align with each unit of the
course. Students are expected to complete the tasks individually and
submit reports or participate in discussions as required.
Main Types of Tasks:
Reading and Comprehension:
e Read short articles or textbook excerpts related to topics such as
anaesthesia, X-ray, or life support systems.
e Answer comprehension questions to check understanding.
e Highlight and define key technical terms.
Vocabulary Development:
e Create personal glossaries of medical engineering terminology
for each unit.
e Complete vocabulary-matching or gap-fill exercises using
specialized terms.
Writing Practice:
e Write short summaries or descriptions of medical devices (e.g.,
“How an X-ray machine works”).
e Compose comparison paragraphs (e.g., “MRI vs CT Scan”).
e Write technical instructions or device usage manuals in
simplified English.
Speaking and Presentation:
e Prepare 3-5 minute oral presentations on selected topics (e.g.,
“The Role of Lasers in Modern Surgery”).
e Record spoken summaries or participate in class discussions



Recommended
literature

Course prerequisites

COURSE CONTENT

using technical language.
Obligatory:
1. Virginia Evans, Jenny Dooley, Joshua Kern “Mechanical
Engineering” Course book. Express Publishing.
2. Virginia Evans, Jenny Dooley, Joshua Kern “Mechanical
Engineering” Teacher’s book. Express Publishing.
3. Virginia Evans, Jenny Dooley, Joshua Kern “Mechanical
Engineering” Work book. Express Publishing.
Additional:
1. Jim Scrivener & Cella Bingham “Straightforward” Intermediate
Students book.
2. Jim Scrivener & Cella Bingham “Straightforward” Intermediate
Teachers book.
3. Jim Scrivener & Cella Bingham “Straightforward” Intermediate
Work book.
4. Collins Cobuild “English Usage” Harper Collins Publisher Ltd,
1992 first published, reprinted 2015
Basic level of English knowledge (A1-A2)
— knowledge of the alphabet and basic grammatical structures (to be,
simple tenses)
— basic vocabulary for communication and understanding instructions
— ability to read simple texts and understand simple phrases when
listening
Skills in working with educational literature
— ability to work with texts and assignments, and take brief notes
Basic ICT (Information and Communication Technology) skills
— ability to use electronic dictionaries, online platforms, and learning
resources
Knowledge of terminology in their specialty in Russian/Uzbek
— for better acquisition of professional vocabulary in English

Ne Content Contact Independent
Hours work
1 Unit 1. What is medical engineering? 15 15
2 Unit 2. Biomedical engineering education 15 15
3 Unit 3. Anaesthesia 15 15
4 Unit 4. X-ray. What is it? 15 15
5 Unit5h. Laser 15 15
6 Unit 6. Life support equipment 15 15
7 Unit 7. Dentistry 15 15
8 Unit 8. Diagnostic imaging 15 15
Total: 120 100

LEARNING OUTCOMES AND ASSESSMENT

Learning Outcome

Assessment Method

Able to understand and explain key concepts of medical
and biomedical engineering in English (e.g., anaesthesia, life  Written tests, oral questioning
support, diagnostic imaging).

Able to read and comprehend professional texts and articles
related to medical equipment (e.g., X-ray, laser, life

support).

Able to write short summaries, descriptions, and reports
about medical technologies and engineering processes.

Reading comprehension tasks,
quizzes

Writing assignments, reports

Able to give oral presentations and participate in Presentations, speaking
discussions on medical engineering topics. activities



Able to use correct technical terminology in context (e.g.,
devices used in dentistry, components of anaesthesia
machines).

Able to compare and describe different types of diagnostic

and therapeutic equipment (e.g., X-ray vs. MRI, laser vs.
ultrasound).

EVALUATION CRITERIA OF STUDY RESULTS

Criterion %
Home assignments 25
Presentation 25
Final exams (writing) 50

Total 100

Vocabulary tests, role-plays

Pair/group discussions,
analytical tasks



ANDIJAN STATE TECHNICAL INSTITUTE

COURSE: Computer graphics and 3D modeling in biotechnology
KGB3DM 1304

Computer graphics and 3D modeling in biotechnology
Compulsory

Code

Course title

Course status in the
programme
Responsible
instructor
Semesters
Academic workload
(including contact
hours, independent
workload)
Language of
instruction
Annotation

Goals and objectives
of the course in terms
of competences and
skills

Structure and tasks
of independent
studies

Kimsanboev Nodirbek, Assistant teacher

3-semester

Total: 120 hours.

Lecture — 30 hours

Practical lesson - 30 hours.
Independent study - 60 hours.

uz

This course introduces students to the principles and practical
applications of computer graphics and 3D modeling with a focus on
biotechnology and biomedical engineering. Students will gain
knowledge and skills in creating, visualizing, and manipulating 3D
biological structures, tissues, organs, and experimental models using
industry-standard software. The course emphasizes practical
implementation of 3D technologies for research, diagnostics, prosthetics,
and educational purposes.

The main goal is to equip students with skills to use computer graphics
and 3D modeling tools for visualizing and solving biotechnological and
biomedical problems.

By the end of the course, students will be able to:

Understand the fundamentals of computer graphics and 3D
design in biotechnology

Use CAD and modeling software (e.g., Blender, Autodesk
Fusion 360, SolidWorks, Tinkercad)

Construct and simulate 3D models of biological structures and
biomedical devices

Convert biomedical imaging data (CT, MRI) into 3D
representations

Apply 3D modeling for prosthetic design, organ visualization,
and tissue scaffolding

Integrate 3D modeling tools into biomedical workflows and
research

Students are expected to:

Review tutorials and guides on 3D modeling software and
techniques

Design a simple 3D model (e.g., bone, organ, implant) using
chosen software

Analyze case studies of 3D modeling in biomedical engineering
Prepare and present an individual project showing a real-world
application

Explore advanced visualization techniques for biomedical
datasets



Recommended Obligatory:
1.

literature Christian Spanring, Guido Brunnett — Computer Graphics for
Biomedical Engineers, Springer, 2021
2. Andries van Dam et al. — Computer Graphics: Principles and
Practice, 3rd Edition, Addison-Wesley, 2015
3. Blender Foundation — Blender Documentation (latest version),
available at blender.org
Additional:
1. Tutorials from Autodesk, Blender, and SolidWorks official
websites
2. Scientific papers on 3D modeling in tissue engineering,
biofabrication, and prosthetics
Course prerequisites e Basic computer literacy and familiarity with digital tools

e Introductory knowledge of biology and human anatomy
e Fundamental understanding of geometry, spatial reasoning, and

data visualization

COURSE CONTENT
Ne Content

1 Introduction to computer graphics and 3D modeling

2 Overview of 3D modeling software tools

3 Fundamentals of 3D object creation and manipulation

4 Modeling biological structures and medical devices

5 Biomedical imaging and 3D reconstruction (CT/MRI data)
6

7

8

9

Applications of 3D modeling in tissue engineering and prosthetics

Texture mapping, rendering, and visualization techniques
Preparing models for 3D printing and rapid prototyping
Interactive biomedical simulations using 3D models
10 Case studies in biomedical 3D modeling and visualization
Total:

LEARNING OUTCOMES AND ASSESSMENT
Learning Outcome

Understand and apply basic 3D modeling concepts and
software tools

Create and manipulate 3D models of biological structures
and devices

Convert biomedical imaging data into 3D models

Evaluate real-world applications of 3D modeling in
biomedical and biotechnological contexts

EVALUATION CRITERIA OF STUDY RESULTS

Criterion %
Home assignments 25
Presentation 25
Final exams (writing) 50

Total 100

Contact Independent
Hours work

OO O0O OO OO OB
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Assessment Method
Hands-on exercises, quizzes

Practical assignments, software-
based projects

Lab work, independent project

Presentation, report, final
project and exam



ANDIJAN STATE TECHNICAL INSTITUTE
COURSE: Healthcare management and economics

Code

Course title

Course status in the
programme
Responsible
instructor
Semesters
Academic workload
(including contact
hours, independent
workload)
Language of
instruction
Annotation

Goals and objectives

of the course in terms

of competences and
skills

Structure and tasks
of independent
studies

Recommended
literature

TMI 1503
Healthcare management and economics
Compulsory

Umurzaqova Zamira, Senior teacher

5 — semester

Total: 90 hours.

Lecture — 30 hours

Practical lesson - 15 hours.
Independent study - 45 hours.
uz

This course introduces students to the fundamentals of healthcare
management and health economics. It focuses on administrative,
financial, and policy aspects of health systems, including strategic
planning, resource allocation, and cost-efficiency in healthcare delivery.
Students will explore both theoretical and practical components of
managing healthcare institutions and optimizing healthcare services in
line with economic principles.
The goal is to provide students with the knowledge and skills required to
analyze and manage healthcare organizations effectively, with a strong
grounding in economic principles.
By the end of the course, students will be able to:
e Understand the structure and functioning of healthcare systems
and institutions
e Apply management principles in the healthcare context
e Analyze healthcare costs, budgets, and economic indicators
e Evaluate the effectiveness and efficiency of healthcare services
e Make informed decisions on resource distribution and financial
planning
e Understand health insurance models and reimbursement
mechanisms
Students are expected to:
e Review health management and economics literature and
summarize findings
e Prepare case studies on hospital or health center management
strategies
e Analyze healthcare budgets and financing models
e Compare international healthcare systems and policies
e Develop and present a project on improving resource use or
service quality in a health facility
Obligatory:
1. Shane Greenstein, Avi Goldfarb — Health Care Management:
Organization, Design, and Behavior, Cengage Learning, 2020
2. William A. McGahran — Economics of Health and Medical Care,
7th Edition, Routledge, 2019



3. World Health Organization — Health Economics and Financing,

latest reports and policy briefs

Additional:

1. OECD Health Data and World Bank Health Reports
2. Articles from journals: Health Economics, Journal of Health
Management, Health Policy and Planning
Course prerequisites e Basic knowledge of economics or introductory economics course
e Familiarity with healthcare systems or prior exposure to public

health topics

e Basic understanding of statistics and budgeting

COURSE CONTENT
Ne Content

Structure and functioning of healthcare systems

Principles of healthcare management and leadership

Health economics and financing models

Budgeting, resource allocation, and cost-effectiveness in

healthcare

Health insurance systems and reimbursement mechanisms

Quality management and policy evaluation in healthcare
Total:

oo A O WDN P

LEARNING OUTCOMES AND ASSESSMENT
Learning Outcome

Understand healthcare systems and core management
concepts

Apply economic principles to healthcare decision-making

Analyze healthcare costs, insurance models, and service
quality

EVALUATION CRITERIA OF STUDY RESULTS

Criterion %
Individual presentations 25
Practical projects 25
Final exams (writing) 50

Total 100

Contact  Independent

Hours work
6 6
9 9
6 6
9 9
6 6
9 9
45 45

Assessment Method

Quizzes, written exams

Case studies, budget analysis
reports

Presentations, problem-solving
tasks



ANDIJAN STATE TECHNICAL INSTITUTE

Code

Course title

Course status in the
programme
Responsible
instructor
Semesters
Academic workload
(including contact
hours, independent
workload)
Language of
instruction
Annotation

Goals and objectives

of the course in terms

of competences and
skills

Structure and tasks
of independent
studies

Recommended
literature

COURSE: Life safety
XFX 1802
Life safety
Compulsory

Turakulova G, Assistant teacher

8 — semester

Total: 60 hours.

Lecture — 16 hours

Practical lesson - 14 hours.
Independent study - 30 hours.
uz

The course “Life safety” aims to develop students’ knowledge and
practical skills to ensure personal and public safety in various
environments. It covers the fundamentals of occupational safety,
emergency response, environmental hazards, risk assessment, civil
protection, and legal regulations related to health and safety. The course
equips students to identify, assess, and minimize hazards, contributing to
safer living and working conditions.
The main goal is to prepare students to anticipate and respond to risks
that threaten human life and health in natural, technological, and social
environments.
By the end of the course, students will be able to:
e Identify biological, chemical, physical, and social hazards in
different environments
e Apply principles of personal and public safety, workplace safety,
and civil defense
e Perform risk analysis and develop preventive measures
e Respond effectively to emergencies and organize evacuation
procedures
e Understand legal frameworks and international standards on
health and safety
Students are expected to:
e Review safety legislation, standards, and emergency guidelines
e Analyze case studies of accidents and disasters
e Complete tasks related to identifying risks and proposing safety

measures
e Prepare posters, presentations, or leaflets on safety topics
Obligatory:

1. Aleksandr Komarov — Fundamentals of Life Safety, 3rd Edition,
Lan Publishing, 2021
2. Dmitry A. Petrakov et al. — Life Safety: Textbook for
Universities, Phoenix Publishing, 2020
3. National Safety Council — Accident Prevention Manual for
Business & Industry, 14th Ed., NSC Press, 2018
Additional:



1. OSHA Guidelines (Occupational Safety and Health
Administration)

2. WHO and UN publications on disaster risk reduction and public
health safety

3. National laws and standards related to workplace and
environmental safety

Course prerequisites e Basic knowledge of natural sciences (physics, chemistry,

biology)

e General understanding of environmental systems and social
structure

e Awareness of current health and safety issues in society

COURSE CONTENT

Ne Content Contact  Independent
Hours work
1 Fundamentals of life safety and risk assessment 5 5
2 Environmental, technogenic, and occupational hazards 5 5
3 Legal framework and safety standards 5 5
4 Civil protection and emergency management 5 5
5 First aid, fire safety, and evacuation procedures 5 5
6 Safety culture and sustainable living environment 5 5
Total: 30 30
LEARNING OUTCOMES AND ASSESSMENT
Learning Outcome Assessment Method
Identify environmental, occupational, and social hazards Z\égllgiir;tests, STIUEIDETEL
Analyze risks and propose preventive safety strategies Case studies, safety reports
Apply principles of civil defense and emergency response Presentations, practical drills
Demonstrate knowledge of first aid and fire safety Practical assessments, group
procedures activities
Understand laws, standards, and policies related to health _ .
Oral questioning, final exam
and safety
EVALUATION CRITERIA OF STUDY RESULTS
Criterion %
Individual presentations 25
Practical projects 25
Final exams (writing) 50

Total 100



ANDIJAN STATE TECHNICAL INSTITUTE
COURSE: Medical metrology and standardization

Code

Course title

Course status in the
programme
Responsible
instructor
Semesters
Academic workload
(including contact
hours, independent
workload)

Language of
instruction

Annotation

Goals and objectives
of the course in terms
of competences and
skills

Structure and tasks
of independent
studies

Recommended
literature

TSM 1403
Medical metrology and standardization
Compulsory

Shavkatov Otabek, Assistant teacher

4 — semester

Total: 90 hours.

Lecture — 15 hours

Practical lesson - 15 hours.
Laboratory lesson - 15 hours
Independent study — 45 hours.
uz

This course introduces students to the fundamentals of medical
metrology and standardization, focusing on the measurement systems,
calibration, and quality assurance of medical equipment. It emphasizes
the importance of precise measurements and regulatory compliance in
medical diagnostics, treatment, and safety. Students will gain practical
skills in performing calibration, understanding metrological standards,
and applying national and international norms in healthcare settings.
The primary goal is to develop students' competencies in measurement,
control, and standardization processes in medical technology.
By the end of the course, students will be able to:
e Understand the basic principles of metrology and its role in
medical equipment functionality and patient safety.
e Perform and analyze measurements in accordance with
metrological standards.
e Apply calibration procedures and ensure compliance with
standardization requirements.
e Interpret national and international regulations concerning
medical equipment.
e Assess the reliability, accuracy, and safety of measurement
instruments in clinical environments.
Students are expected to:
e Study scientific and regulatory literature on metrology and
standardization in medicine.
e Perform calculations and simulations related to measurement
errors and uncertainty.
e Review international standards such as ISO, IEC, and GOST
related to medical devices.
e Prepare reports on calibration and quality control procedures in a
clinical or lab setting.
o Create a presentation or case study comparing metrological
practices in different healthcare systems.
Obligatory:
1. Derek A. Gallahue, Carl A. Hass — Measurement and Evaluation



in Physical Education and Exercise Science, Routledge, 2019

2. N. M. Rao — Metrology and Measurement, Wiley India, 2017

3. GOST, IS0, and IEC standards for medical equipment and
instrumentation (latest versions)

Additional:

1. Medical device regulations: Global overview and guiding
principles — WHO Technical Report Series

2. National metrological guidelines (Uzstandard, FDA, 1SO 15189,
ISO 13485)

Course prerequisites e Basic understanding of physics and measurement theory

e Knowledge of medical instrumentation and electrical systems

e Familiarity with healthcare technology and equipment
maintenance

COURSE CONTENT

Ne Content Contact  Independent
Hours work

1 Fundamentals of metrology in medicine 4 4

2 Classification and units of measurement in healthcare 4 4

3 Measurement accuracy, precision, and uncertainty 6 6

4 Calibration methods for medical devices 4 4

5 Metrological control and error analysis 4 4

6 Standardization principles and regulatory bodies (ISO, IEC) 6 6

7  Technical documentation and certification in healthcare 4 4

8 Quality assurance and safety in measurement systems 5 5

9 National and international norms for medical devices 4 4

10 Implementation of metrology in clinical and laboratory practice 4 4
Total: 45 45

LEARNING OUTCOMES AND ASSESSMENT
Learning Outcome Assessment Method
Understand the role and principles of metrology and
standardization in medicine

Perform calibration and measurement error analysis Lab work, technical reports
Apply international and national standards to medical
device evaluation

Ensure measurement reliability and safety in clinical Project work, documentation
environments review, final exam

Written tests, oral questioning

Case studies, presentations

EVALUATION CRITERIA OF STUDY RESULTS

Criterion %
Individual presentations 25
Practical and laboratory works 25
Final exams (writing) 50

Total 100



ANDIJAN STATE TECHNICAL INSTITUTE
COURSE: Medical psychology and ethics
TPE 1502
Medical psychology and ethics
Compulsory

Code

Course title

Course status in the
programme
Responsible
instructor
Semesters
Academic workload
(including contact
hours, independent
workload)
Language of
instruction
Annotation

Goals and objectives

of the course in terms

of competences and
skills

Structure and tasks
of independent
studies

Recommended
literature

Yakubova Barno, Assistant teacher

5 — semester

Total: 60 hours.

Lecture — 16 hours

Practical lesson - 14 hours.
Independent study - 30 hours.

uz

This course introduces the psychological and ethical foundations of
professional behavior in healthcare. It focuses on the understanding of
patient behavior, communication strategies, emotional intelligence, and
ethical decision-making in medical practice. The course helps students
develop skills in patient interaction, empathy, managing psychological
stress, and applying ethical principles in clinical situations.

The course aims to equip students with essential psychological and
ethical competencies for working effectively in the medical field.

By the end of the course, students will be able to:

Understand the psychological characteristics of patients in
different age and health conditions

Communicate effectively with patients, their families, and
healthcare teams

Recognize the importance of empathy, trust, and emotional
support in treatment

Identify ethical dilemmas in medical practice and apply ethical
principles to resolve them

Develop a respectful and humanistic approach in healthcare
delivery

Students are expected to:

Review relevant literature on medical ethics and patient
psychology

Observe and analyze doctor-patient interactions

Prepare reports on ethical dilemmas and psychological
approaches in healthcare

Conduct reflective writing on communication and professional
responsibility

Prepare presentations on ethical codes and psychological support
in clinical practice

Obligatory:

1.

2.

Gelder, M., Mayou, R., & Geddes, J. — Oxford Textbook of
Psychiatry, 6th Ed., Oxford University Press, 2020

Pozgar, G.D. — Legal and Ethical Issues for Health Professionals,
5th Ed., Jones & Bartlett, 2019



3. Balint, M. — The Doctor, His Patient and the IlIness, Churchill

Livingstone, 2000Additional:
Additional:

1. World Medical Association — WMA Declaration of Geneva and

Helsinki

2. WHO publications on patient-centered care and health ethics
Course prerequisites e Basic knowledge of general psychology and ethics
e Understanding of healthcare systems and the doctor-patient

relationship

e Ability to reflect on personal behavior and professional

responsibility

COURSE CONTENT
Ne Content

1 Psychological aspects of illness and communication with
patients

2  Stress, burnout, and emotional regulation in healthcare

professionals

Principles and theories of medical ethics

Ethical dilemmas and decision-making in clinical practice

5 Professional conduct, confidentiality, and human rights in
medicine

A w

Total:

LEARNING OUTCOMES AND ASSESSMENT
Learning Outcome

Understand patient psychology and emotional responses to
illness

Apply communication skills for effective and empathetic
patient interaction

Recognize and analyze ethical dilemmas in clinical settings

Demonstrate professional values such as respect,
confidentiality, and compassion

Understand patient psychology and emotional responses to
illness

EVALUATION CRITERIA OF STUDY RESULTS

Criterion %
Individual presentations 25
Practical projects 25
Final exams (writing) 50

Total 100

Contact  Independent

Hours work
6 6
6 6
6 6
6 6
6 6
30 30

Assessment Method

Written tasks, class discussions

Role-play, case analysis

Group presentations, essay
writing

Reflection papers, final
examination

Written tasks, class discussions



ANDIJAN STATE TECHNICAL INSTITUTE

Code

Course title

Course status in the
programme
Responsible
instructor
Semesters
Academic workload
(including contact
hours, independent
workload)

Language of

instruction
Annotation

Goals and objectives

of the course in terms

of competences and
skills

Structure and tasks
of independent
studies

COURSE: Ecology
Eko 1603
Ecology
Compulsory

Abdulkhaev Javokhir, Senior teacher

6 — semester

Total: 90 hours.

Lecture — 15 hours

Practical lesson - 15 hours.
Laboratory lesson - 15 hours.
Independent study - 45 hours.
uz

The course "Ecology" provides students with theoretical and practical
knowledge on the relationship between industrial activities and the
environment. It focuses on the impact of industrial enterprises on the
atmosphere, hydrosphere, and lithosphere, and examines strategies for
mitigating environmental crises. The course equips students to make
informed decisions on sustainable resource use and environmentally
responsible industrial practices.
The course aims to develop students' understanding of ecological
systems and industrial impacts on the environment, as well as to foster
practical skills for sustainable development.
By the end of the course, students will be able to:
e Understand basic ecological concepts and environmental factors.
e Analyze the environmental consequences of industrial and
technological processes.
e Identify and classify natural resources and assess their
sustainable use.
e Evaluate pollution sources and propose protection measures for
atmosphere, water, and soil.
e Apply knowledge of ecological monitoring, environmental
assessment, and sustainable development.
e Make informed decisions based on ecological data and scientific
analysis.
e Integrate ecological principles into industrial and resource
management strategies
Students are expected to:
e Review and summarize current literature on environmental
protection.
e Conduct mini-research on local ecological problems and propose
solutions.
e Analyze real-life environmental data (e.g., air quality, water
contamination reports).
e Prepare reports and presentations on sustainable industrial
practices.



e Study case studies of ecological disasters and their consequences.

Recommended Obligatory:
literature 1. Miller, G.T. & Spoolman, S. — Environmental Science, 16th
Edition, Cengage Learning, 2022.
2. Cunningham, W.P., Cunningham, M.A. — Principles of
Environmental Science, 9th Edition, McGraw-Hill, 2020.
3. Botkin, D.B., Keller, E.A. — Environmental Science: Earth as a
Living Planet, 9th Edition, Wiley, 2019.
Additional:
1. Raven, P.H., Berg, L.R., Hassenzahl, D.M. — Environment, 10th
Edition, Wiley, 2021.
2. Smith, T.M., Smith, R.L. — Elements of Ecology, 9th Edition,
Pearson, 2018.
Course prerequisites e Basic knowledge of natural sciences (biology, chemistry,

geography)

e General understanding of environmental problems and

sustainability concepts
e Analytical and critical thinking skills

COURSE CONTENT

Ne

~No ok wN e

Content

Fundamentals of ecology and environmental factors

Climate change, natural resources, and sustainable use

Protection of the atmosphere, hydrosphere, and lithosphere

Environmental impact of industrial and technological processes

Waste management and pollution control

Sustainable development and ecological safety

Environmental monitoring and state environmental assessment
Total:

LEARNING OUTCOMES AND ASSESSMENT

Learning Outcome
Understand and explain basic ecological principles
Analyze the environmental impact of industrial processes

Propose solutions for sustainable use of natural resources

Interpret environmental data and make informed decisions

EVALUATION CRITERIA OF STUDY RESULTS

Criterion %
Individual presentations 25
Practical projects 25
Final exams (writing) 50

Total 100

Contact
Hours
6

O N NO

45

Independent
work
6

OO N N O

Assessment Method
Written exams, quizzes
Reports, problem-based tasks
Presentations, project work

Case studies, research
assignments



ANDIJAN STATE TECHNICAL INSTITUTE
COURSE: Medical equipment software and electronic health system

Code

Course title

Course status in the
programme
Responsible
instructor
Semesters
Academic workload
(including contact
hours, independent
workload)
Language of
instruction
Annotation

Goals and objectives
of the course in terms
of competences and
skills

Structure and tasks
of independent
studies

TJIDTESST 13409
Medical equipment software and electronic health system
Compulsory

Ruziev Nodirbek, Assistant teacher

3-4 — semesters

Total: 270 hours.

Lecture — 60 hours

Practical lesson - 60 hours.
Independent study - 150 hours.
uz

This course provides a comprehensive introduction to the development
and integration of medical software systems and electronic health
technologies. It focuses on teaching students’ practical skills in web
technologies (HTML, CSS, PHP, MySQL), database management, and
automation of medical workflows. The course bridges healthcare with
information technology, equipping students to design, build, and manage
medical web systems and interactive applications such as Telegram bots
and health databases.
To develop students' programming competencies and practical skills in
designing, building, and implementing medical software systems that
enhance the automation and digitalization of healthcare services.
Obijectives:
By the end of the course, students will be able to:
e Apply HTML, CSS, PHP, and MySQL to create dynamic web
applications for medical data management.
e Develop and manage electronic health record (EHR) interfaces
and healthcare web portals.
e Design and deploy medical chatbots using Telegram API for
patient interaction and data collection.
e Understand and implement data handling techniques such as
string processing, user input validation, and database queries.
e Integrate APIs and modern web tools into health-related systems
and interfaces.
Independent study will be aligned with weekly topics and aimed at
reinforcing practical skills, software design thinking, and independent
problem-solving.
Typical independent tasks include:
e Developing mini web projects for medical scenarios (e.g., patient
registration page).
e Practicing HTML/CSS coding for formatting and structuring
medical content.
e Writing PHP functions for processing user data (e.g., disease
descriptions).
e Creating and testing Telegram bots for online medical services.



Recommended
literature

Course prerequisites

COURSE CONTENT

Ne

1 Introduction to digitalization in healthcare and web

technologies

HTML basics for medical content presentation
CSS for styling medical web interfaces

Inserting multimedia and interactive elements (audio, video,

hyperlinks)

PHP for server-side processing of medical data
String functions and operators in php for medical texts
Building telegram bots for medical services
Database management in healthcare using MY SQL
10 Integrating APIS and creating complete E-health systems

Working with MySQL to build and query databases of patient
records.

Reviewing academic or industry-based literature on electronic
health systems.

Preparing technical documentation for projects.

Obligatory:

Web Development and Design Foundations with HTML5 by
Terry Felke-Morris (9th ed., 2022)

PHP and MySQL Web Development by Luke Welling and Laura
Thomson (6th ed., 2021)

Electronic Health Records: Understanding and Using
Computerized Medical Records by Richard Gartee (5th ed.,
2020)

Additional:

Modern Full-Stack Development: Using TypeScript, React,
Node.js, Webpack, and Docker by Frank Zammetti (2020)
Telegram Bots: Create Bots with Python and PHP by Nathan
Oehlman (2021)

Official documentation for HTML, CSS, PHP, MySQL, and
Telegram Bot API.

Students are expected to have:

2
3
4
5 Creating medical forms and handling patient input data
6
7
8
9

Basic knowledge of programming concepts (variables, loops,
conditions)

Familiarity with web browsing and digital interfaces
Introductory-level understanding of databases or data storage
Interest in healthcare systems and digital transformation
Content Contact  Independent
Hours work
6 6
6 6
6 6
6 6
6 6
6 6
6 6
6 6
6 6
6 6
Total: 60 60

LEARNING OUTCOMES AND ASSESSMENT

Learning Outcome

Assessment Method

Able to develop basic medical web pages using HTML/CSS  Practical project, code review
Able to process medical data using PHP functions Coding tests, lab tasks

Able to create forms and interfaces for patient data

collection

Able to integrate multimedia and hyperlinks into medical

content

Able to connect and manipulate databases for storing

patient info

Assignment, peer review
Practical exam

Database project, written test



Able to apply string processing and logical operators in Coding exercise
practical use cases

EVALUATION CRITERIA OF STUDY RESULTS

Criterion %
Home assignments 25
Practical projects 25
Final exams (writing) 50

Total 100



ANDIJAN STATE TECHNICAL INSTITUTE
COURSE: Fundamentals of Medical Clinics

Code

Course title

Course status in the
programme
Responsible
instructor
Semesters
Academic workload
(including contact
hours, independent
workload)

Language of
instruction

Annotation

Goals and objectives
of the course in terms
of competences and
skills

Structure and tasks
of independent
studies

TKA123413
Fundamentals of Medical Clinics
Compulsory

Kurbonov Shukhrat, Docent

2-3-4 — semesters

Total: 390 hours.

Lecture — 60 hours

Practical lesson - 60 hours.
Laboratory lesson - 60 hours
Independent study - 210 hours.

uz

The course Fundamentals of Medical Clinics introduces students to the
foundational concepts, principles, and practices of clinical medicine. It
provides a comprehensive overview of diagnostic, therapeutic, and
preventive approaches across a range of medical specialties. Students
will become familiar with essential clinical terminology, common
diseases, diagnostic tools, treatment protocols, and medical equipment
used in various fields. The course also emphasizes the role of clinical
medicine in the healthcare system and prepares students for
interdisciplinary cooperation in clinical settings.
Goal:
To provide students with foundational knowledge and clinical thinking
skills essential for understanding, managing, and supporting core
processes in clinical medicine and healthcare services.
Obijectives:
e Understand the core principles, terminology, and classifications
in clinical medicine.
e Recognize the diagnostic and treatment approaches used across
major clinical disciplines.
e Identify key medical devices and instruments used in clinical
diagnostics and therapy.
e Gain an understanding of how healthcare services are organized
and delivered in medical clinics.
e Develop clinical reasoning and decision-making skills in relation
to disease prevention, diagnosis, and management.
Independent study is conducted in parallel with lectures and practical
sessions. It helps students reinforce theoretical knowledge, gain
experience in using diagnostic tools, and analyze clinical case studies.
Tasks:
¢ Reviewing clinical case reports and preparing analyses.
e Studying the functions and specifications of diagnostic and
therapeutic equipment.
e Preparing presentations on specific clinical fields (e.g.,
cardiology, oncology).



Recommended
literature

Course prerequisites

e Writing summaries on current research trends in specific medical
specialties.
e Familiarizing with treatment algorithms and international clinical
guidelines (e.g., WHO, NICE).
Obligatory:
1. Davidson's Principles and Practice of Medicine by Brian R.
Walker et al. (24th ed., 2022)
2. Current Medical Diagnosis and Treatment by Maxine A.
Papadakis et al. (2024)
3. Oxford Handbook of Clinical Medicine by lan B. Wilkinson et
al. (11th ed., 2023)
Additional:
1. Bates' Guide to Physical Examination and History Taking by
Lynn S. Bickley (13th ed., 2023)
2. WHO and CDC clinical guidelines and protocols
3. UpToDate and Medscape for current clinical practices
Students are expected to have:
Basic knowledge of human anatomy and physiology

e Familiarity with general pathology and microbiology
e Introduction to medical terminology and health systems
e Skills in reading and interpreting scientific and clinical literature
COURSE CONTENT
Ne Content Contact  Independent
Hours work
1 Introduction to clinical medicine and healthcare systems 12 15
2 Diag_nostic and treatment principles in internal medicine (e.qg., 18 21
cardiology, pulmonology, gastroenterology)
3 Clinical equipment and instruments: function and application 18 21
Specialized fields: neurology, endocrinology, nephrology, and
4 18 21
rheumatology
5 Clinical disciplines in surgery: general surgery, urology, 24 97
transplantology
6 Women's and men's health: obstetrics, gynecology, andrology 12 15
7 Pediatrics and geriatrics 12 15
8 !nfectious and immune-related diseases: dermatology, virology, 24 97
immunology, allergology
9 Medical imaging and radiological diagnostics 24 27
10 Emergency medicine, anesthesiology, and toxicology 18 21
Total: 180 210

LEARNING OUTCOMES AND ASSESSMENT

Learning Outcome

Understand the core principles, terminology, and
organization of clinical medicine.

Assessment Method

Written test, oral quiz

Apply basic clinical reasoning to analyze symptoms and Case study analysis, simulation
propose preliminary diagnoses. tasks

Recognize and describe the structure and function of
clinical diagnostic and therapeutic devices.

Lab report, demonstration

Communicate clinical findings effectively using appropriate Individual presentation, written

medical terminology.

report

EVALUATION CRITERIA OF STUDY RESULTS

Criterion

%



Individual presentation 25
Practical and lab works 25
Final exams (writing) 50
Total 100



ANDIJAN STATE TECHNICAL INSTITUTE

Code

Course title

Course status in the
programme
Responsible
instructor
Semesters
Academic workload
(including contact
hours, independent
workload)
Language of
instruction
Annotation

Goals and objectives

of the course in terms

of competences and
skills

Structure and tasks
of independent
studies

Recommended
literature

COURSE: Biomedical electronics
BioElek 1707
Biomedical electronics
Compulsory

Nodirbek Kimsanboev, Assistant teacher

7 — semesters

Total: 210 hours.

Lecture — 45 hours

Practical lesson - 30 hours.
Independent study - 135 hours.
uz

Human activity and life support functions are characterized by a very
diverse set of electrical signals with a wide dynamic range and
frequency band. The variety of electronic circuit solutions developed
and analyzed in this study course is aimed to be used in medical
diagnostics and therapy.

The aim of the study course is to give students knowledge about basic
electronic circuits to allow independently acquire features and organize
using of electronic devices used in medicine.

The tasks of the study course are:

e to develop an understanding about the application of electronic
appliances in medical therapy and diagnostics

e to introduce students to basic circuit design solutions, their
positive and negative features depending on design methods and
manufacturing technology

e to develop entry-level skills in circuit design and parameter
analysis

e to give an idea of the analysis of refusals

Students are expected to:

e Review and summarize current literature on biomedical
electronic devices and technologies.

e Conduct mini-research on biomedical instrumentation (e.g.,
ECG, EEG, or pacemaker circuits) and explain their working
principles.

e Analyze biomedical signals using simulation tools (e.g.,
MATLAB, Multisim) and interpret circuit behavior.

e Prepare reports and presentations on topics such as bio-signal
amplification, noise filtering, or sensor integration.

e Study case studies of medical electronic device failures or
innovations and assess their technical and clinical impacts.

Obligatory:

1. Clyde F. Coombs Jr. — Biomedical Instrumentation and
Measurements, Pearson, 2nd Edition, 2020.

2. Khandpur, R.S. — Handbook of Biomedical Instrumentation, 3rd
Edition, McGraw-Hill, 2021.



3. John G. Webster — Medical Instrumentation: Application and
Design, 5th Edition, Wiley, 2020.
Additional:
1. Joseph J. Carr & John M. Brown — Introduction to Biomedical
Equipment Technology, 4th Edition, Pearson, 2019.
2. Leslie Cromwell et al. — Biomedical Instrumentation and
Measurements, Prentice Hall, Classic Reference.
Course prerequisites  Students are expected to have a basic knowledge of engineering, medical
physics, electronic technology and electronics.

COURSE CONTENT

Ne Content Contact  Independent
Hours work

1 Basics of electronic circuits. 6 12

2 Analogue electronics. 10 18

3 Data processing. 7 12

4  Digital electronics. 12 20

5 Microprocessors. 8 14

6 Basics of medical equipment design. 10 18

7 Basics of electronic circuit design. 12 25

8 Safety of medical equipment. 10 16
Total: 75 135

LEARNING OUTCOMES AND ASSESSMENT

Learning Outcome Assessment Method

Is able to perform calculations on electronic circuits analysed Practical works during

during lectures. semester.

Is able to analyses parameters of medical equipment dependent on
circuit design and manufacturing

technology.

Is able to analyses the parameters of medical equipment depending
on the structure scheme, channel

block diagrams and design solutions

Is able to analyses reliability parameters of medical equipment
depending on circuit design and

manufacturing technology.

Is able to demonstrate convincing skills using the equipment and
apply the skills necessary to carry

out the technical evaluation.

Theoretical part of the
examination.

Practical part of the
examination.

Theoretical part of the
examination.

Practical part of the
examination.

EVALUATION CRITERIA OF STUDY RESULTS

Criterion %
Individual presentations 25
Practical projects 25
Final exams (writing) 50

Total 100



ANDIJAN STATE TECHNICAL INSTITUTE

Code

Course title

Course status in the
programme
Responsible
instructor
Semesters
Academic workload
(including contact
hours, independent
workload)
Language of
instruction
Annotation

Goals and objectives
of the course in terms
of competences and
skills

Structure and tasks
of independent
studies

Recommended
literature

COURSE: Medical imaging
TibViz 1404
Medical imaging
Compulsory

Komilov Bekzodbek, Assistant teacher

4 — semester

Total: 120 hours.

Lecture — 30 hours
Laboratory lesson - 30 hours.
Independent study - 60 hours.
uz

Image and its content; requirements for medical image; X-ray image:
principles; image quality, equipment; Computed tomography: methods;
equipment, image reconstruction; Nuclear imaging: gamma camera;
SPECT; Positron emission tomography; Magnetic resonance imaging:
physics; space-domain coding; signal processing and image
reconstruction; Ultrasonography: Colored Doppler technique. Quality
assurance and safety for medical imaging.
The student will provide expertise to analyze and evaluate medical
imaging hardware features and quality. The student will acquire skills to
analyze and evaluate and provide X-ray, optical, ultrasound, positron
emission, nuclear magnetic resonance, magnetic and electrical
diagnostic quality of medical diagnostic equipment.
Independent studies are designed to deepen students' understanding of
medical device technologies and promote autonomous learning. These
activities supplement lectures and laboratory sessions and encourage
critical thinking, technical analysis, and practical application of
knowledge.
Tasks include:
e Reviewing technical manuals and device specifications for
various medical systems.
e Analyzing case studies involving diagnostic or therapeutic
equipment.
e Preparing technical summaries or comparison charts of similar
medical devices.
e Creating schematic diagrams and functional block models of
selected instruments.
e \Writing short reports on the operation, maintenance, and
troubleshooting procedures.
Obligatory:
1. R.S. Khandpur, Handbook of Biomedical Instrumentation, 3rd
Edition, McGraw-Hill Education, 2022.
2. John G. Webster, Medical Instrumentation: Application and
Design, 5th Edition, Wiley, 2020.
3. C.R.Taylor & D. L. Meyers, Clinical Engineering Handbook,



2nd Edition, Academic Press, 2020.
Additional:

1. John Enderle & Joseph Bronzino, Introduction to Biomedical
Engineering, 4th Edition, Elsevier, 2021.

2. K. Najarian & R. Splinter, Biomedical Signal and Image
Processing, 3rd Edition, CRC Press, 2023.

3. World Health Organization, Medical Device Technical Series:
Global Model Regulatory Framework for Medical Devices,
WHO Press, 2017.

4. 1EC and ISO standards related to medical electrical equipment
(latest editions).

5. Journals: IEEE Transactions on Biomedical Engineering, Journal
of Medical Devices, Biomedical Engineering Online.

Course prerequisites

COURSE CONTENT

Ne Content Contact  Independent
Hours work

1 Historical development and principles of physical diagnostics 4 4

2 X-ray imaging: principles, contrast, and biological effects 8 8

3 X-ray diagnostic equipment and image quality control 8 8

4 Computed tomography and microtomography 6 6

5 X-ray dosimetry and radiation exposure techniques 6 6

6 Fundamentals of magnetic resonance imaging (MRI) 4 4

7 MRI equipment, signal processing, and imaging artifacts 4 4

8 Optical and laser-based diagnostic techniques 8 8

9 Positron emission tomography: principles and applications 6 6

10 Ultrasound imaging and doppler diagnostic techniques 6 6
Total: 60 60

LEARNING OUTCOMES AND ASSESSMENT

Learning Outcome Assessment Method

Apply knowledge and skills to evaluate nano-objects and Practical tasks, laboratory

their characteristics using X-ray, optical, ultrasound, reports,

positron emission, and nuclear magnetic resonance imaging

techniques, including quality control in medical diagnostics.

Select and operate appropriate diagnostic methods and Laboratory performance

instruments for measuring the performance of medical assessment, evaluation of task

imaging equipment. completion and initiative

EVALUATION CRITERIA OF STUDY RESULTS

Criterion %
Home assignments 25
Practical projects 25
Final exams (writing) 50

Total 100



ANDIJAN STATE TECHNICAL INSTITUTE

Code

Course title

Course status in the
programme
Responsible
instructor
Semesters
Academic workload
(including contact
hours, independent
workload)
Language of
instruction
Annotation

Goals and objectives

of the course in terms

of competences and
skills

Structure and tasks
of independent
studies

Recommended
literature

COURSE: Human physiology
OdFiz 1305
Human physiology
Compulsory

Kaxxarov Zafar, Docent

3 — semesters

Total: 150 hours.

Lecture — 30 hours

Practical lesson - 30 hours.
Independent study - 90 hours.
uz

This course provides a comprehensive overview of the structural
organization and functional anatomy of the human body. It aims to equip
students with fundamental knowledge of the musculoskeletal, digestive,
respiratory, cardiovascular, urinary, reproductive, and nervous systems.
Students will study the anatomical and physiological characteristics of
organs and tissues, their spatial relationships, and age-related changes.
The goal of the course is to develop students’ knowledge, skills, and
competencies regarding the structure and function of the human body
and its systems.
Obijectives:
e To understand the principles of structural and functional anatomy
of organs and tissues.
e To describe the topography and interconnections between body
systems.
e To recognize age-related anatomical changes.
e To apply anatomical knowledge in medical, diagnostic, and
physiological contexts.
e To develop spatial thinking, analytical skills, and scientific
terminology in human anatomy.
Independent studies are designed to strengthen the theoretical
knowledge acquired during lectures and practical sessions. Students are
expected to:
e Study anatomical terminology and classification independently.
Prepare anatomical sketches and organ topographies.
Analyze models and diagrams of organ systems.
Review anatomical literature and summarize key points.
Complete assignments on age-related anatomical changes.
Participate in group discussions and case analyses based on
anatomical structures.
Obligatory:
1. Martini, F. H., Nath, J. L., & Bartholomew, E. F. Fundamentals
of Anatomy & Physiology. 11th ed., Pearson, 2018.
2. Moore, K. L., Dalley, A. F., & Agur, A. M. R. Clinically
Oriented Anatomy. 8th ed., Wolters Kluwer, 2018.



Additional:

1. Tortora, G. J., & Derrickson, B. Principles of Anatomy and
Physiology. 16th ed., Wiley, 2020.
2. Netter, F. H. Atlas of Human Anatomy. 7th ed., Elsevier, 2018.
Course prerequisites  Basic knowledge of general biology and human morphology is required.
A foundational understanding of cell structure, tissue types, and basic
physiology is recommended before enrolling in this course.

COURSE CONTENT
Ne Content

Introduction to anatomy and skeletal system
Muscular system and its topography
Digestive and respiratory systems
Urinary and reproductive systems
Cardiovascular and circulatory systems
Nervous system and sensory organs

Total:

o Ol WN

LEARNING OUTCOMES AND ASSESSMENT

Learning Outcome

Understand the structural organization of the human body,
including organs and tissues.

Identify the functional anatomy and physiological roles of
major organ systems.

Apply anatomical terminology to describe body functions
and locations.

Analyze the interaction between organ systems in
maintaining homeostasis.

Demonstrate practical skills in identifying anatomical
structures on models/images.

EVALUATION CRITERIA OF STUDY RESULTS

Criterion %
Individual presentations 25
Practical projects 25
Final exams (writing) 50

Total 100

Contact  Independent

Hours work
4 10
8 12
12 17
12 17
12 17
12 17
60 90

Assessment Method
Written tests, quizzes

Practical tests

Individual presentations

Case study analysis, written
reports

Practical work, hands-on
practical exam



ANDIJAN STATE TECHNICAL INSTITUTE
COURSE: Biomedical microcircuits and sensors

Code

Course title

Course status in the
programme
Responsible
instructor
Semesters
Academic workload
(including contact
hours, independent
workload)
Language of
instruction
Annotation

Goals and objectives
of the course in terms
of competences and
skills

Structure and tasks
of independent
studies

BMDI15608
Biomedical microcircuits and sensors
Compulsory

Gulamov Shukhrat, Docent

5-6 — semesters

Total: 2400 hours.

Lecture — 60 hours

Laboratory lesson - 60 hours.
Independent study - 120 hours.
uz

This course introduces students to the fundamental concepts, structures,

and applications of microcircuits and sensors used in biomedical devices

and systems. Students will learn the principles of designing, analyzing,

and applying semiconductor microcircuits and biomedical sensors in

diagnostics, therapy, and monitoring. The course emphasizes sensor-

device integration, signal acquisition, amplification, and the physical

basis of biomedical measurements. Practical focus is placed on

reliability, safety, and technological trends in microelectronics and

nanoelectronics for medical purposes.

Goal:

To develop students' knowledge and practical skills in biomedical

microcircuits and sensors used in diagnostic, therapeutic, and preventive

medical technologies.

Obijectives:

e Understand the basic principles of designing and manufacturing
integrated microcircuits (1Cs) for medical devices.

e Learn the structure and functionality of analog and digital
microcircuits, transistors, capacitors, resistors, and inductors.

e Acquire the ability to analyze and calculate electrical and thermal
parameters of medical microcircuits.

e Understand the types, structure, and applications of biomedical
sensors (electrical and non-electrical).

e Gain practical skills in integrating sensors into medical electronic
systems.

e Evaluate sensor-based measurement techniques for physiological
processes and biosignals.

e Explore the latest developments in microelectronic and
nanoelectronic sensors for medical research.

Independent studies are scheduled weekly and include research tasks,

calculations, literature reviews, and technical reporting. They are aligned

with the lecture and laboratory schedule.

Tasks:
e Analyze data sheets and technical specifications of ICs and

Sensors.



Recommended
literature

Course prerequisites

COURSE CONTENT

Create schematic diagrams for microcircuit-based biomedical
systems.

Solve calculation tasks related to thermal management and signal
amplification.

Prepare presentations on advanced sensor technologies (e.qg.,
biosensors, optical sensors).

Review scientific articles on microelectronics in biomedical
applications.

Simulate circuit behavior using electronic design software (e.g.,
Multisim, LTspice).

Obligatory:

1.

Medical Instrumentation: Application and Design by John G.
Webster (5th ed., 2020)

2. Sensors and Signal Conditioning by Ramon Pallas-Areny and
John G. Webster (3rd ed., 2021)

3. Design of Analog CMOS Integrated Circuits by Behzad Razavi
(2023)

Additional:

1. Biomedical Microsystems by Ellis Meng (2019)

2. Biomedical Sensors and Instruments by Tatsuo Togawa et al.
(2020)

3. Atrticles from journals: IEEE Transactions on Biomedical

Circuits and Systems, Sensors (MDPI)

Students are expected to have:

Basic knowledge of physics, electronics, and human physiology
Introductory understanding of circuit theory and signal
processing

Familiarity with semiconductor components and medical
technology principles

Ability to read and interpret technical diagrams and
documentation

Ne Content Contact  Independent
Hours work

1 Introduction to Biomedical Microcircuits and Sensor 6 6
Technologies

2 Design and Classification of Integrated Circuits for Biomedical 6 6
Applications

3 Fabrication Technologies and Topology of Microcircuits 6 6

4 Calculation of Active and Passive Components in Microcircuits 6 6

5 Reliability, Thermal Management, and Protection of I1Cs 6 6

6 Medical Electronics and Biomedical Device Classifications 6 6

7 Biomedical Signals and Bioelectrical Measurement Principles 6 6

8 Sensors and Transducers for Non-Electrical Physiological 6 6
Parameters

9 Diagnostic and Therapeutic Electronic Devices in Medicine 6 6

10 Microelectronic and Nanoelectronic Sensors in Biomedical 6 6
Research

Total: 60 60

LEARNING OUTCOMES AND ASSESSMENT

Learning Outcome

Understand the basic principles of biomedical microcircuits
and sensor technologies.

Assessment Method

Written test, oral quiz



Perform basic calculations related to active and passive
components in ICs (e.g., transistors, capacitors).

Analyze and explain biomedical signals and their electrical
characteristics.

Apply the physical principles of transducers and sensors
used to measure physiological parameters.

Evaluate the structure and functionality of medical devices
used in diagnostics and therapy.

Interpret schematic diagrams and block structures of
biomedical measurement systems.

Demonstrate safe and effective integration of sensors into
biomedical systems.

EVALUATION CRITERIA OF STUDY RESULTS

Criterion %
Home assignments 25
Practical and lab works 25
Final exams (writing) 50

Total 100

Homework assignments,
calculation tasks

Case study analysis, class
discussion

Lab work

Project-based assessment,
presentation

Practical lab tasks, oral defense

Laboratory performance,
checklist evaluation



ANDIJAN STATE TECHNICAL INSTITUTE
COURSE: Human anatomy. Topographic anatomy

Code

Course title

Course status in the
programme
Responsible
instructor
Semesters
Academic workload
(including contact
hours, independent
workload)
Language of
instruction
Annotation

Goals and objectives

of the course in terms

of competences and
skills

Structure and tasks
of independent
studies

Recommended
literature

OdFiz 1305
Human anatomy. Topographic anatomy
Compulsory

Kaxxarov Zafar, Docent

1 — semester

Total: 150 hours.

Lecture — 30 hours

Practical lesson - 30 hours.
Independent study - 90 hours.
uz

The course “Human Anatomy and Topographic Anatomy” is designed to
study the structure of the human body in detail, including age-related
changes, individual anatomical variations, and functional anatomy. It
also introduces students to topographic relationships between anatomical
structures, congenital anomalies, and the influence of environmental and
occupational factors on anatomy. The course emphasizes practical and
theoretical understanding of the musculoskeletal, cardiovascular,
nervous, and internal organ systems to support future clinical and
diagnostic practices.
e To provide students with comprehensive knowledge of the
structure and topography of the human body.
e To develop skills in identifying anatomical structures and
understanding their clinical significance.
e To form competencies in applying anatomical knowledge in
clinical, diagnostic, and biomedical engineering fields.
e To train students in anatomical terminology and functional
anatomical relationships.
e To enable students to assess age-related changes in anatomical
structures and interpret their practical implications.
Independent studies include:
e Drawing and labeling anatomical diagrams.
Studying anatomical atlases and digital resources.
Preparing presentations and reports on assigned topics.
Practicing anatomical model identification.
Completing case-based tasks involving age-related and
pathological anatomical variations.
e Regular quizzes and self-assessment based on covered material.
Obligatory:
1. Gray’s Anatomy for Students — Richard L. Drake, A. Wayne
Vogl, Adam W.M. Mitchell (4th ed., 2020)
2. Atlas of Human Anatomy — Frank H. Netter (8th ed., 2022)
3. Sobotta Atlas of Human Anatomy — Paul Richter et al. (16th ed.,
2021)
Additional:



1.

2.

Human Anatomy: Color Atlas and Textbook — John A. Gosling
et al. (6th ed., 2016)

Clinically Oriented Anatomy — Keith L. Moore, Arthur F.
Dalley, Anne M.R. Agur (8th ed., 2017)

Course prerequisites  Basic knowledge of general biology and human physiology.
Introduction to medical terminology and basic clinical sciences.

COURSE CONTENT
Ne

1 Fundamentals of human anatomy. Skeletal system and age-

related changes.

2 Joints and muscular system: classification, structure, and

developmental anatomy.

3 Topographic anatomy of head, neck, and trunk muscles and

fascia.

functional anatomy.

5 Urinary and reproductive systems: anatomy and age-specific

features.

6 Cardiovascular system: arteries, veins, lymphatic structures,

and developmental features.

7 Central and peripheral nervous systems: brain, spinal cord,

cranial and spinal nerves.

8 Sensory systems and their functional anatomy.
9 Developmental anatomy and congenital anomalies.
10 Radiological and cross-sectional anatomy; practical orientation

in imaging.

Total:

LEARNING OUTCOMES AND ASSESSMENT

Learning Outcome

Demonstrates knowledge of the structural organization of
the human body and age-related anatomical changes.
Identifies and describes topographic relationships between

major anatomical structures.

Applies anatomical knowledge to clinical cases and

biomedical applications.

Uses anatomical terminology correctly in written and oral

communication.

Recognizes and interprets radiological images based on

anatomical knowledge.

EVALUATION CRITERIA OF STUDY RESULTS

Criterion

Individual presentations
Practical projects

Final exams (writing)
Total

Content

Digestive, respiratory, and endocrine organs: structure and

Contact  Independent

Hours work
6 9
6 9
6 9
6 9
6 9
6 9
6 9
6 9
6 9
6 9

60 90

Assessment Method
Written exams, oral
presentations

Practical tests on anatomical
models, quizzes.
Case-based assignments,
scenario analysis.

Oral assessments, assignments,
peer presentations.

Image-based tests, lab practice
evaluation.



ANDIJAN STATE TECHNICAL INSTITUTE
COURSE: Introduction to biomedical engineering

Code

Course title

Course status in the
programme
Responsible
instructor
Semesters
Academic workload
(including contact
hours, independent
workload)
Language of
instruction
Annotation

Goals and objectives
of the course in terms
of competences and
skills

Structure and tasks
of independent
studies

Recommended
literature

BMK 1105
Introduction to biomedical engineering
Compulsory

Juraev Zafar, Docent

1 — semesters

Total: 150 hours.

Lecture — 30 hours

Practical lesson - 15 hours.
Independent study - 105 hours.
uz

The study course reviews and classifies medical equipment used in the
healthcare from the point of energy, either natural one or artificially
applied to human body, used for diagnostic and treatment. The study
course examines modern tendencies in medical physics and biomedical
engineering, as well as provides examples of diagnostic and therapeutic
equipment. Applications of electrical, magnetic, electromagnetic,
mechanical, heat and acoustic energy are considered. Students should
prepare an essay on selected medical equipment, its applications and
development trends.
The goal of the study course is to provide an introduction into modern
medical and biomedical engineering. The tasks of the study course are to
acquaint with the classification of medical devices according to the
energy interaction with human made and artificial energy, which
can be used for diagnostic and therapeutic purposes.
Literature self-study; problem solving assignments; preparation for
quizzes and discussions. Preparation of the essay on selected medical
equipment. Use of obtained theoretical knowledge to describe operation
of the equipment and to explain its medical effects. Comparison of the
described equipment with the current trends in the field.
Obligatory:
1. Enderle, J.D., Blanchard, S.M., Bronzino, J.D. Introduction to
biomedical engineering, 4th Edition, Academic Press, 2020.
2. Bronzino, J.D., Peterson, D.R. Biomedical engineering
fundamentals, 4th Edition, CRC Press, 2021.
3. King, M.W., Rangarajan, S., Sharma, C.P. Fundamentals of
biomedical engineering, 1st Edition, Wiley, 2022.
Additional:
1. Saltzman, W.M. Biomedical engineering: Bridging medicine and
technology, 2nd Edition, Cambridge University Press, 2015.
2. Courtney, T. Essentials of biomedical engineering, 1st Edition,
McGraw-Hill Education, 20109.
3. Ratner, B.D., Hoffman, A.S., Schoen, F.J., Lemons, J.E.
Biomaterials science: An introduction to materials in medicine,
4th Edition, Elsevier, 2020.



Course prerequisites

electricity, and magnetism.

A fundamental understanding of physics, particularly mechanics,

e Basic knowledge of mathematics, including calculus and linear

Contact
Hours

2

4

Independent
work

5

algebra.

e Introductory level biology, especially human anatomy and
physiology.

e Familiarity with chemistry, including chemical bonds and
reactions.

COURSE CONTENT

Ne Content

1 Biomedical engineering framework — historical development -—
industry development — pre-requisites for the modern
technological development -— nanotechnologies in medicine.

2 Basic definitions: branches of biomedical engineering and
medical physics; medical engineering products, medical
devices, telemedicine

3 Foundation of medical methodology- the role of physician,
researcher, and engineer. Obtaining diagnostic information.
Anamnesis
Biophysical information: characteristics and measurands’

4 ranges of biophysical information. In vitro, in vivo diagnostics,
biosensors.

5 Types of therapeutic techniques. Physical and biophysical basis
for medical engineering activities.

6 Energy exchange processes in diagnosis and therapy: human
energy exchange profiles.

7  Technical basis for medical equipment. The structure and
functions of diagnostic equipment.

8 Electrical energy and its interaction with living matter.
Introduction into electrical safety.

9 Magnetic energy and its interaction with living matter; use of
nuclear magnetic resonance in medicine

10 Electromagnetic radiation scale, absorption; radio waves,
microwaves, visible and UV radiation.

11 Use of radioactive materials in diagnostics. Isotopes,
corpuscular radiation.

12 Interaction of ionising radiation with human body. Acquisition
and use of X-ray radiation in diagnosis and treatment

13 Thermal energy and its interaction with living matter;
mechanical energy and its interaction with living matter

14 Acoustic energy and its interaction with living matter.
Ultrasound equipment: sonography, imaging techniques

15 Rehabilitation techniques - stimulators, prosthetics. Robots in

diagnostics, therapy and general health care
Total:

LEARNING OUTCOMES AND ASSESSMENT

Learning Outcome

Is able to recognize diagnostic and therapeutic
equipment, identify the energy type it
operates,

characterize in vitro diagnostic applications. uses.

Is able to distinguish energy, originated from
human body from artificial one, recall how

45

Assessment Method

Evaluation method: quiz; exam.
Criteria: capable to recognize diagnostic /
therapeutic equipment, state the energy type it

Evaluation method: quiz; exam.
Criteria: capable to distinguish energy,

105



particular equipment use energy exchange for
diagnosis and treatment.

Is able to recognize / provide examples of
equipment for morphological and functional
diagnostic

Is able to explain the structure of diagnostic /
therapy equipment from energy exchange
point of

view, describe main development trends in
medical physics and biomedical engineering.

originated from human body from artificial
one; given the name of the equipment recall
how it uses energy exchange for diagnosis
and treatment.

Evaluation method: quiz; exam.

Criteria: recognize / is capable to provide
examples of equipment for morphological and
functional diagnostic.

Test types: report, exam.

Criteria: Timely submitted essay on
application and basic structure of the
diagnostic/treatment equipment. Essay should
address development trends. The report
should be defended.

EVALUATION CRITERIA OF STUDY RESULTS

Criterion %
Individual presentations 25
Practical projects 25
Final exams (writing) 50

Total 100



ANDIJAN STATE TECHNICAL INSTITUTE
COURSE: Medical devices, equipment, systems, and complexes

Code

Course title

Course status in the
programme
Responsible
instructor
Semesters
Academic workload
(including contact
hours, independent
workload)
Language of
instruction
Annotation

Goals and objectives
of the course in terms
of competences and
skills

Structure and tasks
of independent
studies

TQUTK14509
Medical devices, equipment, systems, and complexes
Compulsory

Abduvoxidov Xalilillo, Assistant teacher

3-4 — semesters

Total: 240 hours.

Lecture — 60 hours

Laboratory lesson - 45 hours.
Independent study - 135 hours.
uz

This course provides students with theoretical and practical knowledge
about the design, operation, and application of medical devices,
equipment, systems, and integrated complexes. It covers their
classification, working principles, safety standards, and technological
advancements. The course is aimed at training future biomedical
engineers to participate in the development of innovative diagnostic and
therapeutic technologies, with a strong emphasis on technical standards,
software integration, maintenance, and repair.
Goal:
To equip students with comprehensive knowledge and skills related to
the engineering, operation, and maintenance of medical devices,
systems, and complexes used in diagnosis, therapy, and healthcare
Services.
Obijectives:
e Understand the classification and working principles of medical
equipment.
e Acquire the ability to analyze and compare diagnostic and
therapeutic systems.
e Develop competencies in designing, specifying, and
documenting medical device functions.
e Learn basic service, calibration, and repair methods of medical
systems.
e Apply knowledge of safety standards and regulations for medical
equipment.
Independent work is structured to reinforce practical knowledge, expand
theoretical understanding, and support engineering decision-making.
Tasks may include:
e Studying device manuals and safety standards.
e Analyzing working principles of selected equipment.
e Writing technical reports on system comparisons.
e Preparing short projects or presentations on specific
technologies.
¢ Reviewing international protocols related to medical device
safety and performance.



Recommended Obligatory:
literature 1.
Bronzino (4th ed., 2021)

Introduction to Biomedical Engineering by John Enderle, Joseph

2. Medical Instrumentation: Application and Design by John G.

Webster (5th ed., 2020)

3. Handbook of Biomedical Instrumentation by R. S. Khandpur

(3rd ed., 2022)
Additional:

1. WHO & IEC Standards for Medical Devices
2. Journals: IEEE Transactions on Biomedical Engineering,
Biomedical Signal Processing and Control

Course prerequisites

COURSE CONTENT
Ne Content

1 Classification and historical evolution of medical devices

2 Basic diagnostic tools and sensors (e.g., stethoscopes,
tonometers, pulse oximeters)

3 Analytical and laboratory equipment (e.g., hematology
analyzers, centrifuges, distillers)

dialysis units)
Advanced surgical equipment and robotic systems

~N o o1 b

etc.)

oo

9 Telemedicine systems and their role in modern healthcare

10 Ophthalmological and dental equipment: technologies and
applications
Total:

LEARNING OUTCOMES AND ASSESSMENT
Learning Outcome

Understand the classification, structure, and operating
principles of various medical devices and systems.

Analyze and compare diagnostic and therapeutic devices
based on technical parameters and clinical applications.

Demonstrate the ability to apply safety protocols and
maintenance procedures to medical equipment.

Develop technical documentation such as technical
specifications and user instructions for medical devices.

Propose improvements or innovations in the design or use
of selected medical systems.

EVALUATION CRITERIA OF STUDY RESULTS

Criterion %
Home assignments 25
Practical projects 25
Final exams (writing) 50

Total 100

Modern therapeutic devices (e.g., ventilators, defibrillators,

Medical imaging technologies (x-ray, ct, mri, pet, ultrasound)
Monitoring systems and electrodiagnostic devices (ecg, eeg,

Innovations in nanotechnology and wearable medical devices

Basic knowledge of electronics and biomedical instrumentation
Fundamentals of human physiology and anatomy

Introduction to clinical technologies or medical physics
Familiarity with safety protocols and measurement techniques

Contact  Independent

Hours work

8 10
12 15

8 10
15 18
10 14
10 14
10 14
12 15

8 10
12 15
105 135

Assessment Method
Written tests

Group project, case-based
assignments

Practical lab work, device
inspection checklist

Report writing, individual
assignment

Presentation, oral defense of
mini-project






ANDIJAN STATE TECHNICAL INSTITUTE
COURSE: Design of medical diagnostic techniques and equipment

Code

Course title

Course status in the
programme
Responsible
instructor
Semesters
Academic workload
(including contact
hours, independent
workload)
Language of
instruction
Annotation

Goals and objectives
of the course in terms
of competences and
skills

Structure and tasks
of independent
studies

Recommended
literature

TDTUL 156709
Design of medical diagnostic techniques and equipment
Compulsory

Ismoiljonov Yodgorbek, Senior teacher

5-6-7 — semesters

Total: 270 hours.

Lecture — 90 hours

Practical lesson - 45 hours.
Independent study - 135 hours.
uz

The course provides an insight into design methods, stages, safety
conditions in equipment selection. Information shall also be provided on
the establishment of management systems, types of management
systems and systems for ensuring compliance. The course provides
students with an understanding of equipment ergonomic requirements,
medical products directive requirements, CE marking procedure, gives
an insight into risk analysis, equipment thermal and mechanical element
calculations.

Aim: To provide knowledge about the basics of medical technique
design and essential requirements of the directives when designing
medical devices, as well as to learn the calculations of thermal systems
of medical equipment.

Tasks: To provide knowledge about modern medical equipment design
methods. Ability to apply essential requirements during the design of
medical equipment. To develop skills for calculating heat devices with
the types of heat conduction, convective and radiant heat exchange
Independent literature studies, homework preparation, tests and exam;
The examples discussed in lectures and practical classes will be used in
the development of individual themes for the design of medical
techniques (study project).

Obligatory:

1. Peter Ogrodnik — Medical Device Design: Innovation from
Concept to Market, 2nd Edition, Academic Press, 2020.

2. John G. Webster (Editor) — Medical Instrumentation: Application
and Design, 5th Edition, Wiley, 2020.

3. R. S. Khandpur — Biomedical Instrumentation: Technology and
Applications, McGraw-Hill, 2021.

Additional:

1. Joseph D. Bronzino & Donald R. Peterson — The Biomedical
Engineering Handbook: Medical Devices and Human
Engineering, 4th Edition, CRC Press, 2018.

2. Richard S. Figliola, Donald E. Beasley — Introduction to
Biomedical Engineering, 5th Edition, Academic Press, 2021.

3. Jacob Kline — Handbook of Biomedical Instrumentation, 3rd



Edition, Wiley, 2022.
Course prerequisites  mathematics, physics

COURSE CONTENT

Ne Content Contact  Independent
Hours work

1 Project management, goals, role of project tension in the

. L X 6 6
triangle - customer, resources and time in design
2 Project life cycle - quality circle, life cycle marketing model.
X 8 8
Product development and life phases
3 Equipment design stages. Concept, technical task, construction, 10 10
innovation
4 Peculiarities of medical product design, technical task. 10 10
Requirements for Directive 93/42 / EEC on medical devices
5 Product documentation. Design site for technical development. 8 8

Functional-structural scheme of the equipment

6 Product productivity. Construction of cyclograms.
Requirements for equipment management systems, locking and 6 6
alarms. Variants

7 EU Directive (MDD) on Medical Devices Requirements for
Conformity Assessment Procedures for CE Marking

8 Medical Product Risk Management 8 8

9 Workplace Safety, Safety and Electrical Safety Requirements

for Medical Devices 1o 10
10 Laser Safety Rules 9 9
11 Medical applications of heat equipment. Heat transfer 12 12
calculations
12 Calculations of convective heat exchange. Heat exchange 8 8
boiling. Boiling equipment
13 Calculations of heat exchange between bodies in the path of
L 12 12
heat radiation.
14 Compound heat exchange. Heat exchangers and their 8 8
calculations
15 Hydraulic calculation of heat exchangers 6 6
16 Medical device design goals. Directions of engineering design - 8 8
constructivism, functionalism; corporate identity
Total: 135 135

LEARNING OUTCOMES AND ASSESSMENT

Learning Outcome Assessment Method
Able to formulate the purpose and task of a project, to
explain the phases of design life and formulate the concept
Able to prepare the technical task of developing medical
devices in compliance with the essential requirements, to
classify medical devices and determine the ways of
obtaining CE marking
Able to determine the required types of project
documentation

Able to perform equipment risk calculation, to analyze
medical equipment necessary safety solutions for electrical  tests, exam
safety and laser safety
Able to perform calculations of stationary heat transfer

process, stationary convection and radiant heat exchange tests, exam
calculations, as well as can make heat exchanger selection

homework, exam

Individual presentations

homework, exam



Able to explain and illustrate the use of design composition

. Xam
tools for equipment exa

EVALUATION CRITERIA OF STUDY RESULTS

Criterion %
Individual presentations 25
Practical projects 25
Final exams (writing) 50

Total 100



ANDIJAN STATE TECHNICAL INSTITUTE
COURSE: Testing and maintenance of medical equipment

Code

Course title

Course status in the
programme
Responsible
instructor
Semesters
Academic workload
(including contact
hours, independent
workload)

Language of

instruction
Annotation

Goals and objectives

of the course in terms

of competences and
skills

Structure and tasks
of independent
studies

Recommended
literature

TTSSX 17808
Testing and maintenance of medical equipment
Compulsory

Shavkatov Otabek, Assistant teacher

7-8 — semesters

Total: 240 hours.

Lecture — 60 hours

Practical lesson - 30 hours.
Laboratory lesson - 30 hours.
Independent study - 120 hours.
uz

This course is designed to provide students with knowledge and

practical skills related to the testing, servicing, and maintenance of

medical equipment used in healthcare facilities. It introduces modern

approaches to operating, inspecting, and troubleshooting diagnostic and

therapeutic devices, focusing on the integration of engineering principles

and information technology in biomedical applications.

The main goal of the course is to train students in the systematic testing,

servicing, and repair of medical equipment used in various medical

departments, ensuring its safe and effective operation.

By the end of the course, students will be able to:

e Understand the structure, function, and operational principles of
various medical devices.

e Analyze technical documentation and apply standards for
installation, adjustment, and safety testing.

e Perform fault diagnostics and preventive maintenance for different
types of equipment.

e Apply engineering and IT knowledge to ensure proper servicing
procedures.

e Develop the ability to work in clinical environments, communicating
with medical staff and service providers.

e Recognize the importance of preventive maintenance, calibration,
and documentation.

Students are expected to:

e Study manuals and safety standards for medical equipment.

e Prepare reports and case studies on troubleshooting procedures.

e Analyze the workflow of maintenance in real healthcare settings.

e Work on service protocols for selected equipment (e.g., EKG,
ventilators, sterilizers).

e Conduct simulations or problem-solving exercises related to
equipment failures.

Obligatory:

1. Leslie Cromwell et al. — Biomedical Instrumentation and
Measurements, 2nd Edition, Pearson, 2019.



2. Khandpur, R.S. — Biomedical Instrumentation: Technology and
Applications, McGraw-Hill, 2021.

3. Carr & Brown — Introduction to Biomedical Equipment Technology,
4th Edition, Pearson, 2020.

Additional:

1. Joseph J. Carr — Medical Instrumentation: Application and Design,
5th Edition, Wiley, 2020.

2. Bronzino, J.D. — The Biomedical Engineering Handbook, CRC
Press, 4th Edition, 2018.

3. Manufacturer-specific service manuals and ISO/IEC standards

Course prerequisites e Basic understanding of physics and electronics

e Introductory knowledge of biomedical instrumentation
e Familiarity with human anatomy and physiology

COURSE CONTENT

Ne Content Contact  Independent
Hours work
1 Overview of medical device servicing systems and workflows 4 4
2 Standards and safety requirements for technical parameters and 8 8
equipment setup
3 Maintenance procedures for low-frequency (DC, impulse) 12 12
therapeutic equipment
4 Maintenance of high-frequency and microwave therapy 10 10
equipment
5 Technical service of physiotherapy and laboratory devices 12 12
6 Servicing sterilization systems (plasma, steam) 8 8
7 Ventilators and anesthesia machines: troubleshooting and 12 12
maintenance
8 Diagnostic devices: EKG, patient monitors, ultrasound systems 10 10
9 Endoscopic and surgical equipment servicing and safety checks 12 12
10 Laboratory analyzers and blood test devices: common faults 10 10
and maintenance
11 Radiological_ equipment: X-ray and MRI systems 12 12
troubleshooting
12 Technig:al servic?n_g i_n specialized departments: ENT, 10 10
maternity, rehabilitation, trauma care
Total: 120 120
LEARNING OUTCOMES AND ASSESSMENT
Learning Outcome Assessment Method
Identify and explain the structure and functions of medical Wri i
. ritten exams, quizzes
equipment

Apply safety standards and perform basic servicing of
diagnostic and therapeutic tools

Diagnose common faults and propose appropriate repair or  Case studies, simulations,

Lab reports, practical exercises

preventive solutions maintenance logs
Communicate service procedures and technical issues Presentations, project work,
clearly in clinical contexts service protocols

EVALUATION CRITERIA OF STUDY RESULTS

Criterion %
Individual presentations 25
Practical projects 25
Final exams (writing) 50

Total 100






ANDIJAN STATE TECHNICAL INSTITUTE

Code

Course title

Course status in the
programme
Responsible
instructor
Semesters
Academic workload
(including contact
hours, independent
workload)
Language of
instruction
Annotation

Goals and objectives
of the course in terms
of competences and
skills

Structure and tasks
of independent
studies

COURSE: Fundamentals of digital health

RTA 17808
Fundamentals of digital health
Compulsory

Nodirbek Ruziev, Assistant teacher

7-8 — semesters

Total: 240 hours.

Lecture — 60 hours

Practical lesson - 60 hours.
Independent study - 120 hours.
uz

The course “Fundamentals of Digital Health” introduces students to the
digital technologies transforming modern healthcare. It covers the basic
principles of digital health, including electronic health records,
telemedicine, mobile health applications, artificial intelligence in
medicine, health data analytics, and cybersecurity. The course aims to
prepare students for the technological shift in healthcare systems and
foster the ability to implement and manage digital tools in clinical
practice and health administration.
The main goal of the course is to develop students’ understanding of the
digital transformation in healthcare and build competencies in the use
and evaluation of digital health technologies.
By the end of the course, students will be able to:
e Understand the key components and benefits of digital health
systems.
e Operate and evaluate electronic health records (EHR) and digital
data platforms.
e Apply digital tools in healthcare delivery, including telemedicine
and mobile health (mHealth).
e Analyze health data using digital methods to support clinical
decision-making.
e Understand ethical, legal, and cybersecurity issues related to
digital health.
¢ Integrate artificial intelligence and machine learning concepts in
health innovation.
e Work with interdisciplinary teams to implement and assess
digital solutions in healthcare.
Students are expected to:
e Review and summarize scientific literature on digital health
trends and innovations.
e Analyze case studies on telemedicine, EHR, or Al in healthcare.
e Develop a small-scale proposal for a digital health solution (e.g.,
app, platform, or algorithm).
e Conduct data analysis exercises using open health datasets.
e Prepare presentations on digital ethics, cybersecurity, or digital



health policies.
Recommended Obligatory:

literature 1. Bertalan Mesko — The Guide to the Future of Medicine:
Technology and the Human Touch, 2nd Edition, 2020.
2. HIMSS (Healthcare Information and Management Systems
Society) — Introduction to Digital Health, HIMSS Publishing,

2021.

3. Homero Rivas & Katarzyna Wac (Editors) — Digital Health:
Scaling Healthcare to the World, Springer, 2019.

Additional:

1. Kevin Clauson & Deren A. Green — mHealth: Transforming

Healthcare, Elsevier, 2022.

2. Arlen Meyers — Digital Health Entrepreneurship, Routledge,

2021.
Course prerequisites e Basic knowledge of health systems and healthcare delivery
e Introductory knowledge of information technology and digital
tools
COURSE CONTENT
Ne Content Contact  Independent
Hours work
1 Introduction to digital health and its global impact 12 12
2  Electronic health records (EHR) and health information systems 12 12
3 Telemedicine and remote patient monitoring 12 12
4 Mobile health (Mhealth) technologies and applications 12 12
5 Health data analytics and decision support systems 12 12
6 Atrtificial intelligence and machine learning in healthcare 12 12
7 Wearable technologies and internet of medical things (IOMT) 12 12
8 Digital health ethics, privacy, and cybersecurity 12 12
9 Digital health policies, standards, and regulations 12 12
10 Future trends in digital health and smart healthcare systems 12 12
Total: 120 120

LEARNING OUTCOMES AND ASSESSMENT
Learning Outcome

Understand the core components of digital health
technologies

Apply EHR, mHealth, and telemedicine tools in healthcare
scenarios

Analyze healthcare data and support digital decision-
making

Evaluate ethical, legal, and security aspects of digital health

EVALUATION CRITERIA OF STUDY RESULTS

Criterion %
Individual presentations 25
Practical projects 25
Final exams (writing) 50

Total 100

Assessment Method

Quizzes, written exams
Practical tasks, software
simulations

Data analysis assignments,
projects

Presentations, group
discussions, case reports



ANDIJAN STATE TECHNICAL INSTITUTE

Code

Course title

Course status in the
programme
Responsible
instructor
Semesters
Academic workload
(including contact
hours, independent
workload)
Language of
instruction
Annotation

Goals and objectives

of the course in terms

of competences and
skills

Structure and tasks
of independent
studies

Recommended
literature

COURSE: Religious studies
DIN 1204
Religious studies
Compulsory

Kamilov Rashid, Assistant

1 — semesters

Total: 60 hours.

Practical lesson - 30 hours.
Independent study - 30 hours.

uz

This course examines the history and stages of development of religious
teachings, focusing on distinguishing authentic content from false
interpretations. It addresses the nature of religious fanaticism and
dogmatism, as well as the causes and consequences of extremism and
terrorism through philosophical and social analysis. Students develop
critical thinking skills regarding religious and secular processes, and
gain the ability to apply theoretical knowledge in practical contexts. The
course also fosters independent study and professional use of knowledge
on national and world religions and religious values.

The main goal of the course is to provide students with deep knowledge
of the origins and development of religions and the ability to critically
assess religious and secular phenomena.

Obijectives:
e To study the historical stages of the development of religions.
e To analyze the essence of religious fanaticism and dogmatism.
e To identify causes of extremism and terrorism and evaluate their
consequences.
e To develop skills of critical and philosophical thinking about
religious and secular processes.
Independent study plays an important role in deepening theoretical
knowledge and applying it to practical contexts. Students are expected
to:
e Conduct literature reviews on the history of world religions.
e Analyze case studies on fanaticism, dogmatism, and extremism.
e Prepare essays on the role of religion in social and cultural
development.
e Present independent reflections on religious values in national
and global contexts.
e Engage in group discussions on tolerance and interfaith dialogue.
Obligatory:
1.Muratov D., Alimova M., Karimov J. Religious Studies:

textbook. Tashkent: Navruz Publishing House, 2019. 264 p.
Rakhimdzhanov D., Ernazarov O. Introduction to Religious Studies: a



Course prerequisites

COURSE CONTENT

textbook. Tashkent: SFMJ Publishing House, 2018. 304 p.

2.Zhalilov B. Philosophy of religions: a textbook. Tashkent: Nashir,
2019. 148 p.

3.Kamilov D. Religious studies: a textbook. Tashkent: Lesson Press,
2021. 128 p.

4.Shermukhamedova N.A. The phenomenon of religious fanaticism //
Philosophy of man. Textbook. Tashkent: Innovation-Zie, 2021. Pp. 314-
499.

Additional:

1. Rumi Jaloliddin. Masnavi. Comments on 40 Proverbs. Tashkent:
Navruz, 2019.

2. Saifnazarov I., Sultanov T., Ilkhomzhonov L., Halimmetova R.
Religious studies: a textbook. Tashkent: TGEU, 2019. 180 p.

3. Khoja Ahmad Yassawi. Devon and Hikmat. Tashkent: Navruz, 2018.
11.Islamov Z., Khaidarov I. Christianity: temples, rituals and

rituals. Tashkent: Kaknus Publishing House, 2020.

Farfiev B. The factor of Islamic rationalism in the social development of
Uzbekistan. Tashkent: SFMJ, 2019

Basic knowledge of philosophy and social sciences.
Introduction to cultural studies and world history.

Ne Content Contact  Independent
Hours work

1 Introduction to the study of religion: concepts, methods, and 3 3
history.

2 Historical stages of the development of world religions. 3 3

3 National and world religions: similarities and differences. 3 3

4 Religious values and their role in society. 3 3

5 Religious fanaticism and dogmatism: essence and 3 3
consequences.

6 Extremism and terrorism: causes, effects, and prevention. 3 3

7 Religion and secular processes: philosophical perspectives. 3 3

8 Tolerance, dialogue, and interfaith relations. 3 3

9 Religion in the context of globalization and modern challenges. 3 3

10 Application of religious knowledge in practical and 3 3
professional activities.

Total: 30 30

LEARNING OUTCOMES AND ASSESSMENT

Learning Outcome

Assessment Method

Explains the history and stages of development of religions Written test, oral examination

Distinguishes authentic religious content from false

interpretations

Essays, case analysis

Analyzes religious fanaticism, extremism, and terrorism Presentations, group projects

Demonstrates critical thinking about religious and secular

processes
Applies knowledge to promote tolerance and counter Practical assignments, project

Class discussion, seminar

extremism in practice

Explains the history and stages of development of religions

EVALUATION CRITERIA OF STUDY RESULTS

work

Written test, oral examination



Criterion %

Individual presentations 25
Practical projects 25
Final exams (writing) 50

Total 100



ANDIJAN STATE TECHNICAL INSTITUTE

Code

Course title

Course status in the
programme
Responsible
instructor
Semesters
Academic workload
(including contact
hours, independent
workload)
Language of
instruction
Annotation

Goals and objectives
of the course in terms
of competences and
skills

Structure and tasks
of independent
studies

COURSE: Clinical laboratory diagnostics
KLD 2202
Clinical laboratory diagnostics
Elective

Kurbonov Shukhrat, Docent

2 — semester

Total: 60 hours.

Lecture — 16 hours

Practical lesson - 14 hours.
Independent study - 30 hours.
uz

The course "Clinical laboratory diagnostics™ is designed to provide
biomedical engineering students with foundational knowledge of clinical
diagnostic methods and the medical technologies involved. It introduces
the principles, techniques, and equipment used in laboratory diagnostics,
covering sample collection, analysis, result interpretation, and the role of
diagnostic systems in disease detection and monitoring. Emphasis is
placed on integrating biomedical instrumentation, accurate
measurements, and technological advancements in clinical settings.
The main goal of the course is to train students to understand and apply
the principles of clinical laboratory diagnostics and the operation of
related medical devices.
By the end of the course, students will be able to:
e Understand the purpose and types of laboratory diagnostic tests.
e Operate and evaluate medical diagnostic equipment safely and
accurately.
o Identify factors that affect test accuracy and reliability.
e Apply technical skills in biomaterial handling, sample
preparation, and equipment calibration.
e Interpret and analyze results from clinical, biochemical, and
histological tests.
e Communicate findings effectively in clinical and laboratory
contexts.
e Integrate knowledge of medical technology, informatics, and
clinical diagnostics for improved patient care.
Students are expected to:
e Study manuals and literature on clinical diagnostic methods and
instrumentation.
e Analyze common sources of error in laboratory testing and
propose solutions.
e Practice reporting and interpreting blood, urine, and biochemical
test results.
e Compare different diagnostic methods and their application in
clinical settings.
e Prepare presentations or posters on topics such as biomaterial



collection or diagnostic automation.

Recommended Obligatory:

literature 1.

Damjanov, I. — Pathology for the Health Professions, 5th Edition,
Elsevier, 2016.

2. Burtis, C.A., Ashwood, E.R., Bruns, D.E. — Tietz Fundamentals
of Clinical Chemistry and Molecular Diagnostics, 8th Edition,
Elsevier, 2019.
3. Harmening, D. — Clinical Laboratory Science: The Basics and
Routine Techniques, 7th Edition, F.A. Davis Company, 2020.
Additional:
1. J.G. Webster (Ed.) — Medical Instrumentation: Application and
Design, 5th Edition, Wiley, 2020.
2. WHO and CDC guidelines on laboratory diagnostics and
biosafety
Course prerequisites e Basic knowledge of human anatomy and physiology
e Introduction to medical instrumentation and health technology
e Fundamental understanding of chemistry and biology
e Awareness of clinical safety and ethical standards
COURSE CONTENT
Ne Content Contact  Independent
Hours work
1 Introduction to clinical laboratory diagnostics 5 5
2 Biomaterial collection and pre-analytical procedures 5 5
3 General clinical and hematological diagnostics 5 5
4 Biochemical diagnostic techniques 5 5
5 Histological and cytological methods 5 5
6 Laboratory equipment, automation, and quality control 5 5
Total: 30 30

LEARNING OUTCOMES AND ASSESSMENT

Learning Outcome

Assessment Method

Understand and explain key clinical laboratory diagnostic Written tests, oral quizzes

principles

Perform and interpret common clinical and biochemical Practical assignments

laboratory tests

Identify and manage factors affecting diagnostic reliability ~ Case studies, error analysis

and accuracy

reports

Operate laboratory diagnostic equipment and follow safety  Equipment demonstration,

procedures

simulation, observation

EVALUATION CRITERIA OF STUDY RESULTS

Criterion

Individual presentations
Practical projects

Final exams (writing)
Total

%
25
25
50
100



ANDIJAN STATE TECHNICAL INSTITUTE
COURSE: Information systems in telemedicine and biomedical research

Code

Course title

Course status in the
programme
Responsible
instructor
Semesters
Academic workload
(including contact
hours, independent
workload)

Language of
instruction

Annotation

Goals and objectives
of the course in terms
of competences and
skills

Structure and tasks
of independent
studies

Recommended
literature

TTBTIT 24510
Information systems in telemedicine and biomedical research
Elective

Ismoiljonov Yodgorbek, Senior lecturer

4-5 — semesters

Total: 300 hours.

Lecture — 46 hours

Practical lesson - 44 hours.
Laboratory lesson - 45 hours.
Independent study - 165 hours.
uz

This course introduces students to the modern digital transformation of
healthcare through the use of information systems in telemedicine and
biomedical research. It covers the infrastructure, technologies, and
methodologies used to collect, process, analyze, and protect medical and
biological data in remote healthcare services. Emphasis is placed on
real-world applications, security concerns, and the future of digital
healthcare in both developed and developing countries.
e Understand the structure and functions of telemedicine systems
and biomedical information systems.
e Develop knowledge of current technologies used in telemedicine,
including 10T, blockchain, and machine learning.
e Gain skills in managing and analyzing medical big data.
e Learn principles of information security, privacy, and data
protection in telemedicine.
e Cultivate the ability to participate in designing and developing
secure and effective digital health solutions.
Research and review recent scholarly articles on digital health
technologies.
Prepare presentations on selected telemedicine innovations or case
studies.
Design a small-scale prototype of a telehealth data management module.
Write comparative essays on the implementation of telemedicine in
various countries.
Practice evaluating and critiquing health information systems.
Obligatory:
1. "Handbook of Telemedicine" by Olga Ferrer-Roca & M.S. Sosa-
ludicissa (2022)
2. "Connected Health: How Mobile Phones, Cloud and Big Data
are Revolutionizing Healthcare" by J. Wickramasinghe et al.
(2022)
3. "Digital Health: Scaling Healthcare to the World" by Homero
Rivas and Katarzyna Wac (2022)
Additional:



1. WHO Guidelines on Digital Health Interventions (2021)

2. Atrticles from journals such as Journal of Telemedicine and
Telecare, JIMIR Medical Informatics, The Lancet Digital Health
Basic understanding of information and communication
technologies (ICT).

Introduction to healthcare systems and public health.

Basic medical terminology and biology knowledge.

Course prerequisites

COURSE CONTENT

Ne Content Contact  Independent
Hours work
1 Telemedicine infrastructure and remote health monitoring 10 12
systems

2 Patient-doctor interactions in telemedicine 15 18

3 Machine learning methods for big data analysis in healthcare 12 18

4 loT-based processor selection for rural teleradiology 12 18

5 Blockchain applications in telemedicine 15 15

6 Virtual diet counseling and telehealth during pandemics 14 15

7 Enhancing quality and safety of telehealth systems 15 15

8 Functional design of telemedicine platforms for patient 14 18

guidance

9 Data privacy and security challenges in telemedicine 14 18

10 International strategies and policies for digital health 14 18
Total: 135 165

LEARNING OUTCOMES AND ASSESSMENT

Learning Outcome Assessment Method

Demonstrate understanding of telemedicine Demonstrate understanding of

infrastructure and system types telemedicine infrastructure and

system types
Quizzes, class discussions Quizzes, class discussions

Apply data analysis methods for healthcare big data Apply data analysis methods for
healthcare big data

Laboratory assignments, project work Laboratory assignments, project
work

Analyze telehealth systems for security and privacy Analyze telehealth systems for

compliance security and privacy compliance

EVALUATION CRITERIA OF STUDY RESULTS

Criterion %
Individual presentations 25
Practical and laboratory projects 25
Final exams (writing) 50

Total 100



ANDIJAN STATE TECHNICAL INSTITUTE
COURSE: Comparison and calibration of medical measuring instruments

Code

Course title

Course status in the
programme
Responsible
instructor
Semesters
Academic workload
(including contact
hours, independent
workload)
Language of
instruction
Annotation

Goals and objectives

of the course in terms

of competences and
skills

Structure and tasks
of independent
studies

Recommended
literature

TOVQK 2509
Comparison and calibration of medical measuring instruments
Elective

Ismoiljonov Yodgorbek, Senior teacher

5 — semester

Total: 270 hours.

Lecture — 60 hours

Practical lesson - 45 hours.
Independent study - 165 hours.
uz

The course "Comparison and calibration of medical measuring
instruments™ is aimed at equipping students with fundamental and
practical knowledge of the principles, methods, and standards related to
the calibration and comparison of medical measuring equipment. The
course focuses on the metrological, technical, and regulatory aspects of
medical devices, highlighting modern challenges and solutions in quality
assurance and precision measurement in clinical diagnostics. Special
emphasis is placed on calibration and verification procedures for key
diagnostic instruments.
The main goal of this course is to provide students with a deep
understanding of the principles and practices of comparison and
calibration of medical measuring instruments.
Obijectives:
e To develop a strong understanding of medical metrology
principles and legal frameworks.
e To gain practical skills in the comparison and calibration of
various medical instruments.
e To identify and mitigate risks associated with the production and
usage of diagnostic medical equipment.
e To prepare students to actively participate in the development
and validation of new diagnostic systems.
e To understand standardization and regulatory compliance for
medical measuring devices.
e Literature review on calibration methods and standards.
e Preparation of reports and technical analysis on selected
measuring instruments.
¢ Individual research tasks on country-specific metrology

regulations.
e Laboratory assignments and simulation tasks for calibration
procedures.
e Case studies on error detection and prevention in medical
diagnostics.
Obligatory:

1. Medical Instrumentation: Application and Design by John G.



Webster, 5th Edition, 2020

2. Clinical Engineering Handbook by Ernesto ladanza, 2nd Edition,

2020

3. Introduction to Biomedical Engineering by John Enderle, Joseph

Bronzino, 4th Edition, 2020
Additionals:

1. National and International Metrology Standards (e.g., ISO

15189:2022, ISO/IEC 17025:2017)

Course prerequisites

COURSE CONTENT

Ne

1

2

Content

Overview of medical measuring instruments and their

classification

Regulatory and normative requirements in medical metrology

Comparison and calibration procedures in medical

instrumentation

Calibration techniques for cardiovascular and respiratory

diagnostic devices

Calibration and verification of neurological and monitoring

equipment

Calibration procedures for laboratory analyzers and diagnostic

systems

Legal metrology in Uzbekistan and effectiveness in healthcare
Total:

LEARNING OUTCOMES AND ASSESSMENT

Learning Outcome

Demonstrates knowledge of metrological standards and
classifications

Applies proper calibration methods for specific medical
devices

Identifies risks in medical device production and suggests
preventive measures

Explains legal metrology structure and effectiveness in
national context

Performs calibration and comparison tasks according to
standardized procedures

Demonstrates knowledge of metrological standards and
classifications

EVALUATION CRITERIA OF STUDY RESULTS

Criterion %
Individual presentations 25
Practical projects 25
Final exams (writing) 50

Total 100

Contact
Hours

4
6
22
22

22

22

-
105

Independent
work

10

15
32

32
32
32

12
165

Assessment Method

Written test, oral exam

Practical work, lab reports

Case analysis, group
presentation

Individual report, seminar
discussion

Laboratory practical’s,
competency-based assessment

Written test, oral exam



ANDIJAN STATE TECHNICAL INSTITUTE

Code

Course title

Course status in the
programme
Responsible
instructor
Semesters
Academic workload
(including contact
hours, independent
workload)
Language of
instruction
Annotation

Goals and objectives

of the course in terms

of competences and
skills

Structure and tasks
of independent
studies

Recommended
literature

COURSE: Biomedical materials science

BioMat 2504
Biomedical materials science
Elective

Tuychieva Dilrabo, Senior teacher, PhD

5 — semesters

Total: 120 hours.

Lecture — 30 hours

Practical lesson - 15 hours.
Independent study - 75 hours.
uz

The course "Biomedical materials science™ provides students with an
understanding of materials used in medical applications, including their
composition, structure, and functional properties. Students will explore
methods for enhancing these materials and study innovative materials
and technologies relevant to biomedical engineering.
The main goal of the course is to develop students' knowledge and
understanding of materials used in the medical field, focusing on their
properties, interactions with biological systems, and practical
applications.
Obijectives:
e Understand the fundamental properties and classifications of
biomedical materials.
e Analyze the biocompatibility of materials and their interaction with
living tissues.
e Examine the degradation behavior of materials in biological
environments.
e Apply knowledge to the selection and use of materials in medical
devices and implants.
e Evaluate the safety, toxicity, and regulatory aspects of biomedical
materials.
Independent studies in this course are designed to reinforce theoretical
knowledge and foster research and practical skills. Students are expected
to engage in self-directed learning through various assignments and
collaborative activities.
e Literature reviews on biocompatibility and biodegradation.
e Research and presentation on modern biomaterials.
Case studies on clinical use of prosthetics and materials.
Practical assignments analyzing material properties.
e Group discussion and reflection on safety and toxicity concerns.
Obligatory:
1. "Biomaterials Science: An Introduction to Materials in
Medicine" by Buddy D. Ratner et al., 4th Edition, 2020
2. "Introduction to Biomedical Engineering" by John Enderle and
Joseph Bronzino, 4th Edition, 2020



3. "An Introduction to Tissue-Biomaterial Interactions™ by Kay C.

Dee and David A. Puleo, 2022
Additional:

1. 1SO 10993: Biological Evaluation of Medical Devices
Course prerequisites e Basic knowledge of chemistry and biology

COURSE CONTENT
Ne Content

General properties and types of biomedical materials
Metals, alloys, and precious metal applications in medicine
Semiconductors and dielectric materials in biomedicine
Polymers and plastics: characteristics and applications
Properties of living tissues and magnetic properties of
biological objects

Biocompatibility and toxicity of materials

Implant materials for tissue integration

8 Blood substitutes and orthopedic endoprosthetics

Total:

g~ wN B
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LEARNING OUTCOMES AND ASSESSMENT
Learning Outcome

Identifies and classifies biomedical materials based on their
properties

Evaluates the biocompatibility and toxicity of materials
Describes the interaction of materials with biological
systems

Applies knowledge to select materials for medical implants
and prosthetics

Explains degradation processes and safety aspects of
biomaterials

EVALUATION CRITERIA OF STUDY RESULTS

Criterion %
Individual presentations 25
Practical projects 25
Final exams (writing) 50

Total 100

Introduction to Biomedical Engineering
Fundamentals of Materials Science

Contact  Independent
Hours work
4 8
10
10
10

10

A PPO O NOWO®

45 75

Assessment Method
Written test, quiz
Lab reports, presentations

Case study, oral discussion

Individual project, practical
assignment

Seminar discussion, written
evaluation



ANDIJAN STATE TECHNICAL INSTITUTE
COURSE: Fundamentals of tissue and genetic engineering

Code

Course title

Course status in the
programme
Responsible
instructor
Semesters
Academic workload
(including contact
hours, independent
workload)
Language of
instruction
Annotation

Goals and objectives

of the course in terms

of competences and
skills

Structure and tasks
of independent
studies

Recommended

TGIA 2610
Fundamentals of tissue and genetic engineering
Elective

Tuychieva Dilrabo, Senior teacher PhD

6 — semester

Total: 300 hours.

Lecture — 90 hours

Practical lesson - 60 hours.
Independent study - 150 hours.
uz

The course "Fundamentals of tissue and genetic engineering" introduces
students to the core concepts and applications of tissue engineering and
genetic manipulation. It covers biological tissues, molecular biology
principles, genetic modification techniques, and the role of
biotechnology in medicine, agriculture, and bioengineering. Students
will explore topics such as stem cells, biomaterials, molecular cloning,
and ethical aspects of genetic engineering.
The main goal of the course is to equip students with a strong
foundational understanding of tissue engineering and genetic
engineering technologies and their multidisciplinary applications in
healthcare, agriculture, and biotechnology.
Obijectives:
e Understand the structure and function of genes and their
regulatory mechanisms in prokaryotic and eukaryotic systems.
e Analyze and apply fundamental and advanced techniques in
genetic engineering to alter genetic material for research and
practical applications.
e Evaluate the use of genetic engineering in the development of
genetically modified crops, animals, and microorganisms.
e Develop problem-solving and analytical skills through laboratory
tasks, case studies, and independent research assignments.
e Work independently and in groups to communicate scientific
knowledge effectively, both in written and oral formats.
Students are expected to:
e Review academic literature and research articles on genetic and
tissue engineering.
e Prepare presentations or reports on recent advancements in
genetic modification and biomaterials.
e Conduct simple laboratory simulations or data analysis on gene
cloning, PCR, or cell culture techniques.
e Analyze case studies of genetic engineering applications in
medicine.
e Participate in debates on the bioethics of genetic engineering.
Obligatory:



literature 1. Peter J. Quesenberry et al., Tissue engineering and regenerative
medicine, Springer, 2021
2. Nancy Craig et al., Molecular biology: principles of genome
function, 3rd ed., Oxford University Press, 2021
3. Jeremy W. Dale, Malcolm von Schantz, From genes to genomes,
3rd ed., Wiley, 2017
Additional:
1. Bruce Alberts et al., Molecular biology of the cell, 6th ed.,
Garland Science, 2014
2. John Masters, Animal cell culture, 4th ed., Oxford University
Press, 2020
3. Ann A. Kiessling, Human embryonic stem cells, Jones & Bartlett
Learning, 2016
Course prerequisites e Basic understanding of biology and chemistry
e Introduction to molecular biology or biochemistry
Familiarity with cell biology principles is recommended
COURSE CONTENT
Ne Content Contact  Independent
Hours work
1 Introduction to tissue and genetic engineering 8 8
2 Fundamentals of cell and molecular biology 14 14
3 Biomaterials in tissue engineering 20 20
4 Principles of tissue engineering 16 16
5 Genetic engineering and core techniques 20 20
6 Molecular cloning and gene editing 16 16
7 Microbial genetic engineering 20 20
8 Animal and human genetic engineering 20 20
9 Ethical and ecological issues in genetic engineering 16 16
Total: 150 150

LEARNING OUTCOMES AND ASSESSMENT

Learning Outcome

Explain the basic principles of tissue and genetic

engineering

Assessment Method

Written exams, quizzes

Apply genetic engineering techniques such as PCR, cloning, Laboratory reports, practical

and gene editing

assignments

Evaluate the ethical, ecological, and social implications of Case studies, group discussions,

genetic modification

presentations

Communicate scientific ideas clearly in oral and written Independent projects, oral and

form

written reports

EVALUATION CRITERIA OF STUDY RESULTS

Criterion

Individual presentations
Practical projects

Final exams (writing)
Total

%
25
25
50
100



ANDIJAN STATE TECHNICAL INSTITUTE
COURSE: Nanotechnologies in biomedicine

Code BioNan 2604

Course title Nanotechnologies in biomedicine
Course status in the Elective

programme

Responsible Komilov Bekzodbek, Assistant teacher
instructor

Semesters 6 — semesters

Academic workload Total: 120 hours.

(including contact Lecture — 30 hours

hours, independent Practical lesson - 30 hours.

workload) Independent study - 60 hours.
Language of uz

instruction

Annotation This course explores the application of nanostructures and nanomaterials

in biomedical sciences and medicine. It provides students with
fundamental knowledge of various types of nanomaterials, their physical
properties, methods of synthesis, and interaction with biological
systems. Emphasis is placed on the diagnostic and therapeutic potential
of nanoparticles, including their use in imaging, drug delivery,
photothermal therapy, and tissue engineering. The course integrates
concepts from nanophysics, nanobiotechnology, and clinical
applications, aiming to prepare students for innovation in modern
medical technology.
Goals and objectives  To equip students with a solid understanding of nanotechnology and its
of the course in terms  biomedical applications, and to develop the ability to critically analyze
of competences and and apply nanostructures in therapeutic and diagnostic medical contexts.
skills Obijectives:
e To understand the classification, synthesis methods, and
properties of nanomaterials used in medicine.
e To explain the interaction mechanisms between nanostructures
and biological tissues at the molecular and cellular levels.
e To differentiate physical effects resulting from electromagnetic
interaction with nanoparticles (e.g., plasmonics, fluorescence).
e To evaluate the biocompatibility and toxicity of nanomaterials.
e To analyze and design potential biomedical applications of
nanostructures in oncology, cardiology, neurology, and tissue

engineering.
Structure and tasks Independent studies are conducted weekly, focusing on real-world
of independent applications of nanotechnology in medicine and developing students’
studies analytical and research skills.

Typical tasks:
¢ Review recent scientific articles on nanomedicine topics (e.g.,
gold nanoparticles in cancer therapy).
e Prepare presentations on specific nanostructures and their
medical use.
e Solve case studies on nanoparticle-based drug delivery or
diagnostic imaging.



e Write a report comparing two nanomaterials in terms of toxicity
and therapeutic effectiveness.

e Analyze video lectures or expert talks from international
nanomedicine conferences.

e Design a conceptual project for a nanotechnology-based medical

solution.
Recommended Obligatory:
literature 1. Nanomedicine: Principles and Perspectives by Thomas J.

Webster (2nd ed., 2021)

2. Biomedical Nanotechnology by Neelina H. Malsch (2020)

3. Nanoparticle Technology for Drug Delivery by Ram B. Gupta,
Uday B. Kompella (2019)

Additional:

1. Nanotechnology in Tissue Engineering and Regenerative
Medicine by Lijie Grace Zhang (2022)

2. Plasmonics in Biology and Medicine by Tuan VVo-Dinh (2021)

3. Peer-reviewed journals: ACS Nano, Nanomedicine, Nature
Nanotechnology

Course prerequisites  Students should have:

e Basic understanding of physics, chemistry, and biology

e Familiarity with molecular biology and biochemistry concepts

e Introduction-level knowledge in materials science or biomedical

engineering
COURSE CONTENT
Ne Content Contact  Independent
Hours work
1 Introduction to Nanotechnology in Biomedicine: History,
Concepts, and Fields of Application
2 Types and Classification of Nanostructures and Nanomaterials 6 6
3 Methods of Synthesis and Physical Properties of Nanomaterials 6 6
4 Biocompatibility and Toxicity of Nanoparticles 6 6
5 Nanoparticles in Imaging, Diagnostics, and Targeted Drug 5 5
Delivery
6 Laser and Photonic Nanotechnologies in Nanomedicine 6 6
7 Plasmonics and Photothermal Applications in Cancer 5 5
Treatment
8 Application of Nanotechnology in Cardiology, Neurology, and 5 5
Oncology
9 Nanotechnology in Tissue Engineering and Genetic Medicine
10 Future Trends and Ethical Issues in Nanomedicine 6 6
Total: 60 60
LEARNING OUTCOMES AND ASSESSMENT
Learning Outcome Assessment Method
Und(_erstgnd and classify nanomaterials used in biomedical Written test. oral tioni
applications ritten test, oral questioning
Analyze interaction of nanoparticles with biological tissues  Group discussion
Apply knowledge of nanophotonics and plasmonics in Presentation, problem-solving
diagnostics or therapy task
Evaluate case studies involving nano-based drug delivery or .
. X Report, group analysis
biosensing

Design conceptual solutions using nanotechnology in

specific medical fields Project-based assessment



EVALUATION CRITERIA OF STUDY RESULTS

Criterion %
Home assignments 25
Practical projects 25
Final exams (writing) 50

Total 100



ANDIJAN STATE TECHNICAL INSTITUTE
COURSE: Laboratory equipment of diagnostic and treatment institutions

Code

Course title

Course status in the
programme
Responsible
instructor
Semesters
Academic workload
(including contact
hours, independent
workload)

Language of
instruction

Annotation

Goals and objectives
of the course in terms
of competences and
skills

Structure and tasks
of independent
studies

DDMLJ 4705
Laboratory equipment of diagnostic and treatment institutions
Elective

Abduvoxidov Xalilillo, Assistant teacher

8 — semesters

Total: 180 hours.

Lecture — 30 hours

Practical lesson - 30 hours.
Laboratory lesson - 30 hours
Independent study - 90 hours.
uz

This course introduces students to the fundamental principles, types, and
applications of laboratory equipment used in diagnostic and therapeutic
healthcare institutions. Students will explore a wide range of analytical,
biochemical, microbiological, and imaging instruments, along with their
operational principles, maintenance, calibration, and safety protocols.
The course emphasizes practical skills, technical competence, and
knowledge of international and national standards for laboratory
operations. It prepares students to efficiently utilize medical laboratory
technologies in clinical and research settings.
Goal:
To develop students’ practical and theoretical competencies in the
effective use, maintenance, and management of laboratory equipment
used in medical diagnostics and treatment institutions.
Obijectives:
e Understand the classification and operational principles of
common laboratory equipment.
e Gain hands-on experience in operating analytical instruments
(e.q., spectrophotometers, PCR, analyzers).
e Learn calibration and preventive maintenance techniques to
ensure accuracy and reliability.
e Follow safety regulations, national and international standards in
clinical laboratories.
e Analyze the application of laboratory devices in medical
research, telemedicine, and modern healthcare systems.
e Develop high-level technical and engineering thinking for
managing and optimizing laboratory workflows.
Independent work is structured weekly and aligns with lecture topics.
These assignments aim to reinforce theoretical understanding and
develop practical, problem-solving, and critical thinking skills.
Typical independent tasks:
Writing short technical reports on selected laboratory equipment.
Preparing a visual poster or presentation explaining the structure and
operation of a device (e.g., centrifuge, analyzer).



Reviewing recent articles or manuals on innovation in medical
laboratory technologies.

Conducting virtual research to compare different models of a device
(e.g., hematology analyzers).

Completing worksheets involving calibration steps and maintenance

procedures.

Simulating risk assessment or safety protocols for laboratory use.
Recommended Obligatory:
literature 1. Clinical Laboratory Instrumentation and Automation by Allen C.

Snead (2020)
2. Medical Laboratory Technology by Kanai L. Mukherjee (2021)
3. Principles of Instrumental Analysis by Douglas A. Skoog, F.
James Holler (7th ed., 2021)

Additional:
1. Handbook of Laboratory Diagnostics and Instrumentation by
Stefan James (2019)

2. Manufacturer manuals and international standards (e.g., ISO
15189, CLSI guidelines)

3. Scientific journals: Clinical Biochemistry, Lab Medicine, Journal
of Clinical Laboratory Analysis

Course prerequisites  Students should know:

e Basic knowledge of physics, chemistry, and biology

e Introductory understanding of diagnostic laboratory practices

e Familiarity with human anatomy and physiology

e Willingness to work in hands-on or simulated technical
environments

COURSE CONTENT

Ne Content Contact  Independent
Hours work

1 Introduction to laboratory equipment: types, classifications, and 9 9
historical development

2 Operating principles and safety protocols for laboratory 9 9
instruments

3 Analytical equipment: spectrophotometers, gas and liquid 9 9
chromatographs

4 Molecular diagnostics: pcr equipment and applications 9 9

5 Clinical analyzers: hematology, biochemistry, and 9 9
immunoassay instruments

6 Microbiological lab equipment: incubators, autoclaves, and 9 9
shakers

7  Microscopy: optical and electron microscopes in medical 9 9
diagnosis

8 Support devices: centrifuges, thermostats, distillers, and 9 9
laboratory balances

9 Calibration, maintenance, and quality control in laboratories 9 9

10 Innovative technologies and future trends in medical laboratory 9 9
equipment

Total: 90 90

LEARNING OUTCOMES AND ASSESSMENT
Learning Outcome Assessment Method

Understand the classification and operating principles of
diagnostic and laboratory equipment.

Operate common laboratory instruments such as Practical lab sessions
spectrophotometers, centrifuges, and microscopes.

Written exam, quizzes



Analyze and interpret diagnostic results generated by
automated analyzers.

Evaluate modern innovations and technological trends in
laboratory equipment.

Compare diagnostic tools based on functionality,
performance, and clinical application.

EVALUATION CRITERIA OF STUDY RESULTS

Criterion %
Independent presentation 25
Practical and lab projects 25
Final exams (writing) 50

Total 100

Case study analysis, problem-
solving tasks

Independent project,
presentation

Comparative analysis report,
group discussion



ANDIJAN STATE TECHNICAL INSTITUTE
COURSE: Artificial intelligence in medicine

Code

Course title

Course status in the
programme
Responsible
instructor
Semesters
Academic workload
(including contact
hours, independent
workload)
Language of
instruction
Annotation

Goals and objectives
of the course in terms
of competences and
skills

Structure and tasks
of independent
studies
Recommended
literature

TSI
Artificial intelligence in medicine
Elective

Nodirbek Ruziev, assistant teacher

8 — semesters

Total: 60 hours.

Lecture — 14 hours

Practical lesson - 16 hours.
Independent study - 30 hours.
uz

Artificial intelligence is a computer science subsector, that deals with the
development of computer systems that have human intelligence features:
the ability to understand and deal with the problem, to decide. Today,
the use of artificial intelligence is a scientific and professional activity
in various fields, including medicine. Medical applications have certain
specifics that require special methods. Data coming from patients are
generally in a limited amount that requires special training methods. The
study course will demonstrate ways of validating trained neural
networks without reducing the training data set. Since the use of
patients’ medical data outside the country of origin, is limited, the study
course will provide methods to avoid transferring patient data outside
their place of origin. There is a specific problem in automatic
diagnostics. The use of neural networks does not allow you to explain
the result. Alternative methods for automatic diagnosis, where the result
is traceable, will be considered.
The aim of the study course is to provide students with the knowledge of
artificial intelligence techniques to develop the key competencies to
solve real-life problems in medicine.
The tasks of the study course:

- to acquaint with the specifics of artificial intelligence in the

medical sector;

- toteach to use tools to analyse medical data;

- to teach to use medical diagnostic tools.
During the semester, students must independently develop practical
tasks, applying the acquired theoretical knowledge

Obligatory:
1. Stuart Russell, Peter Norvig — Artificial Intelligence: A Modern
Approach, 4th Edition, Pearson, 2020
2. Elaine Rich, Kevin Knight, Shivashankar B. Nair — Acrtificial
Intelligence, 3rd Edition, McGraw-Hill, 2019
3. Nils J. Nilsson — The Quest for Artificial Intelligence: A History
of Ideas and Achievements, Cambridge University Press, 2020
Additional:



1. Ethem Alpaydin — Introduction to Machine Learning, 4th

Edition, MIT Press, 2020

Course prerequisites - Basic understanding of mathematics, including linear algebra,

probability, and logic

- Introductory knowledge of computer science and programming
(preferably in Python or a similar language)

- Familiarity with algorithms and data structures

- General awareness of problem-solving methods and logical

reasoning

COURSE CONTENT
Ne Content

Introduction to intelligence and its types
Fundamentals and evolution of artificial intelligence

Knowledge representation in Al
Production systems and frame-based structures
Expert systems and their applications

Total:

o Ol WN B

LEARNING OUTCOMES AND ASSESSMENT
Learning Outcome

Knows artificial intelligence specifics in medical
applications.

Able to analyse artificial intelligence methods usability in
specific situations.

Able to prepare medical data and environment for further
analysis.

Able to evaluate different artificial intelligence tools
efficiency.

EVALUATION CRITERIA OF STUDY RESULTS

Criterion %
Individual presentations 25
Practical projects 25
Final exams (writing) 50

Total 100

Artificial intelligence techniques and inference mechanisms

Contact  Independent

Hours work
5 5
5 5
5 5
5 5
5 5
5 5
30 30

Assessment Method
Exam.

Exam.

Practical tasks.

Practical tasks.



ANDIJAN STATE TECHNICAL INSTITUTE
COURSE: Minimally and non-invasive technologies and devices in medical

Code
Course title

Course status in the
programme
Responsible
instructor
Semesters
Academic workload
(including contact
hours, independent
workload)

Language of

instruction
Annotation

Goals and objectives

of the course in terms

of competences and
skills

Structure and tasks
of independent
studies

diagnosis and treatment
TDDKITJ 2708

Minimally and non-invasive technologies and devices in medical
diagnosis and treatment
Elective

Kurbonov Shukhrat, Docent

7 — semester

Total: 240 hours.

Lecture — 30 hours

Practical lesson - 30 hours.
Laboratory lesson - 30 hours.
Independent study - 150 hours.
uz

This course explores the fundamental principles, design, and application
of minimally invasive and non-invasive technologies in modern
medicine. Students will gain an understanding of how these techniques
enhance diagnostic accuracy and therapeutic outcomes while reducing
patient risk, discomfort, and recovery time. Emphasis is placed on
biomedical devices, imaging systems, and emerging technologies that
support safe and effective interventions.
The main goal is to equip students with knowledge and practical skills in
evaluating and applying minimally and non-invasive technologies in
clinical settings.
By the end of the course, students will be able to:
e Understand the principles and advantages of minimally and non-
invasive diagnostic and therapeutic approaches.
¢ Identify and describe devices and technologies used in non-
invasive and minimally invasive medicine.
e Analyze the physical and engineering principles behind device
operation (e.g., ultrasound, MRI, laser therapy).
e Evaluate the clinical indications, risks, and outcomes of such
technologies.
e Integrate safety protocols and technical service requirements for
these devices.
e Stay informed on current trends and innovations in the field.
Students are expected to:
e Review current literature on non-invasive diagnostic and
treatment technologies.
e Analyze case studies involving minimally invasive procedures
and compare outcomes with traditional methods.
e Prepare presentations on emerging devices such as robotic
surgery tools, wearable diagnostics, or laser therapies.
e Study technical documentation and user manuals of selected
devices.



e Complete individual assignments related to device calibration,
risk analysis, or application protocols.

Recommended Obligatory:

literature 1. Khandpur, R.S. — Biomedical Instrumentation: Technology and
Applications, McGraw-Hill, 2021.
2. Webster, J.G. — Medical Instrumentation: Application and
Design, 5th Edition, Wiley, 2020.
3. Minimally Invasive Medical Technology, Springer Series
(various volumes), recent editions.

Additional:

1. Achim Langenbucher & Ralf Guthoff — Minimally Invasive
Medical Technologies, Springer, 2019.

2. Selected articles from journals such as Journal of Minimally
Invasive Therapy, Biomedical Engineering Online, and IEEE
Transactions on Biomedical Engineering.

3. WHO and FDA technical guidelines for medical devices.

Course prerequisites e Basic knowledge of anatomy and physiology
e Introductory understanding of medical instrumentation and

physics

Familiarity with clinical diagnostic and therapeutic procedures
General computer and data interpretation skills

COURSE CONTENT
Ne Content

1 Introduction to minimally and non-invasive technologies
Biomedical principles and patient safety considerations
Imaging systems in non-invasive diagnosis (e.g., MRI, CT,
ultrasound)

Laser and light-based diagnostic and treatment devices
Electromagnetic and thermal therapy devices

Wearable and portable diagnostic tools

Robotic-assisted minimally invasive surgery
Catheter-based interventions and endoscopy systems
Maintenance, calibration, and safety standards of devices

w N
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Total:

LEARNING OUTCOMES AND ASSESSMENT

Learning Outcome

Describe and classify minimally and non-invasive medical
technologies

Operate and evaluate diagnostic and treatment devices used
in clinical practice

Analyze technical and clinical benefits of using non-invasive
approaches

Apply safety protocols and understand maintenance needs
of such equipment

EVALUATION CRITERIA OF STUDY RESULTS

Criterion %
Individual presentations 25
Practical projects 25
Final exams (writing) 50

Total 100

Innovations and future trends in minimally invasive medicine

Contact  Independent

Hours work
4 8
8 14
10 18
12 20
8 14
8 14
8 14
8 14
12 20
12 14
90 150

Assessment Method

Written tests, oral exams

Laboratory work, device
demonstrations

Case study analysis, report
writing

Practical assignments, group
presentations






ANDIJAN STATE TECHNICAL INSTITUTE
COURSE: Fundamentals of Biomechanics

Code BioAs 2704

Course title Fundamentals of Biomechanics
Course status in the Elective

programme

Responsible Shukhrat Gulamov, Docent
instructor

Semesters 7 — semesters

Academic workload Total: 150 hours.

(including contact Lecture — 30 hours

hours, independent Practical lesson - 30 hours.
workload) Independent study - 90 hours.
Language of uz

instruction

Annotation The study course focuses on the main directions of biomechanics,

structures of hard and soft biological tissues, their biochemical
composition, and mechanical properties. Mechanical and biological
factors influencing the mechanical behaviour of tissues are analysed, as
well as changes in the mechanical properties of biological tissues during
regeneration and ageing processes.
Goals and objectives  The aim of the study course is to provide knowledge about the methods
of the course in terms  of determining the mechanical properties of biological tissues.
of competences and The tasks of the course are to teach:
skills e how to evaluate the factors influencing the effects of different
mechanical loads on the behaviour of soft and hard biological
tissues;
e how to understand the principles of biological tissue
regeneration;
e how to assess biological tissue damage under various physical

conditions.
Structure and tasks Independent study includes analysis of scientific literature. During the
of independent course, the student prepares presentations on specific assigned topics
studies and presents them in seminars.
Recommended Obligatory:
literature 1. Y.C. Fung — Biomechanics: Mechanical Properties of Living

Tissues, 2nd Edition, Springer, 1993

2. Bruce M. Koeppen & Bruce A. Stanton — Berne & Levy
Physiology, 7th Edition, Elsevier, 2017

3. Robert L. Norton — Mechanics of Materials, 2nd Edition,
Pearson, 2020

Additional:

1. R.S. Khurmi & N. Khurmi — Strength of Materials, S. Chand
Publishing, recent edition

2. Recent research articles from Journal of Biomechanics, Clinical
Biomechanics, and Annals of Biomedical Engineering

Course prerequisites e Basic knowledge of human anatomy and physiology

Foundations in physics and mechanics
Introduction to material science or engineering principles



e Basic mathematical skills

COURSE CONTENT
Ne Content

1 Basics of the mechanical behaviour of materials under different

loading conditions

2  Structure, biochemical composition, and mechanical properties

of hard biological tissues

3 Structure, biochemical composition, and mechanical properties

of soft biological tissues

Influence of loading type and moisture on the mechanical

behaviour of biological tissues

5 Influence of loading rate and ageing on the mechanical
behaviour of biological tissues

6 Ageing of biological tissues

7 Factors determining the durability and mechanical integrity of

tissues over time
Total:

LEARNING OUTCOMES AND ASSESSMENT
Learning Outcome

Is able to determine the mechanical properties of soft and
hard biological tissues

Is able to evaluate the biomechanical behavior of biological
tissues under different loading conditions

Is able to assess the changes in biological tissue with age

Is able to analyze the functional performance of biological
tissues over time

EVALUATION CRITERIA OF STUDY RESULTS

Criterion %
Individual presentations 25
Practical projects 25
Final exams (writing) 50

Total 100

Contact  Independent

Hours work
4 4
8 8
12 12
10 10
8 8
10 10
8 8
60 60

Assessment Method

Control works and presentation
of results in class

Control works and presentation
of results in class

Control works and presentation
of results in class

Control works, presentation of
results, examination



ANDIJAN STATE TECHNICAL INSTITUTE
COURSE: Management of medical technology

Code

Course title

Course status in the
programme
Responsible
instructor
Academic workload
(including contact
hours, independent
workload)
Language of
instruction
Annotation

Goals and objectives
of the course in terms
of competences and
skills

Structure and tasks
of independent
studies

Recommended
literature

TTM 2806
Management of medical technology
Compulsory

Shavkatov Otabek, Assistant teacher

Total: 180 hours.

Lecture - 46 hours.

Practical work - 44 hours.
Independent study - 90 hours.

uz

This course introduces students to the key principles and practices
involved in the management of medical equipment. It covers all stages
of the equipment lifecycle, from initial evaluation and planning to
procurement, installation, operation, maintenance, and
decommissioning.

The aim of the study course is to provide knowledge about:

e the design of processes related to medical devices;

o the full lifecycle of diagnostic equipment in medical institutions,
including evaluation, planning, technical specification preparation,
procurement, contract execution, installation, training, operation,
maintenance, and decommissioning.

The tasks of the study course are to provide competencies and skills to:
¢ design and manage each stage of the medical equipment lifecycle;
e evaluate, select, and apply appropriate diagnostic technologies in

medical settings;

e ensure safe, efficient, and cost-effective implementation and
maintenance of medical diagnostic systems.

Students independently study the course literature, prepare for practical

and/or laboratory work, examinations, and develop documentation
related to the design and management of medical diagnostic equipment.

Independent work is assigned as homework and is aimed at

strengthening theoretical knowledge and practical skills.

Typical tasks include:

e to evaluate and select appropriate diagnostic methods and/or
equipment for specific medical applications;

e to develop technical specifications and prepare procurement or
maintenance documentation for a medical diagnostic device;

e to analyse equipment operation scenarios and propose efficient
maintenance strategies;

e to process and interpret data obtained from laboratory or simulated
diagnostic equipment tests.

Obligatory:

1. Medical Device Design: Innovation from Concept to Market by
Peter Ogrodnik (2nd ed, 2020)
2. Medical Instrumentation: Application and Design by



John G. Webster (5th ed, 2020)

3. Biomedical Science, Engineering and Technology by Dhanjoo N.
Ghista (2019)

Additional:

1. Medical Equipment Engineering: Design, Manufacture and
Applications edited by Wai Yie Leong (2023)

2. Biomedical engineering fundamentals by Joseph D. Bronzino
(2024)

Course prerequisites e Medical Metrology and Standardization (TMS1403)
e Introduction to Biomedical Engineering (BMK1105)
e Medical Devices, Equipment, Systems and Complexes

(TQUTK1304)
COURSE CONTENT
Content Contact Independent
Hours work
Principles and Stages of Medical device management 8 8

Team and Performance Management 8 8
Strategic and Operational Planning in Medical Equipment Projects 8 8
Financial Planning and Cost Management 8 8
Technical Documentation and Specification Development 8 8
Procurement and Contract Management 8 8

Delivery, Installation, and Commissioning of Equipment 12 12

Training and Competency Development 8 8

Maintenance, Operation, and Decommissioning 12 12

Cleaning, Disinfection, and Waste Management 10 10
Total: 90 90

LEARNING OUTCOMES AND ASSESSMENT

Learning Outcome Assessment Method

Is able to describe and analyse all stages of the medical Independent work. Presentation

equipment lifecycle.

Is able to justify, select, and apply appropriate diagnostic Practical work. Report.

equipment for specific clinical needs.

Is able to prepare basic technical specifications and Independent work. Presentation

procurement documentation.

Is able to develop and evaluate maintenance strategies for Laboratory work. Exam.
diagnostic systems.

EVALUATION CRITERIA OF STUDY RESULTS

Criterion %
Independent work 15
Laboratory work 10
Practical work 10
Mid term exam 15
Final exam (written work) 50

Total: 100



