Catalog of elective disciplines
. Department of Topographic Anatomy and Histology
. Level of education: Bachelor's degree
. Educational program: 6B10115 - "Medicine" (accelerated)
. Course -1
. Name of the elective discipline - Fundamentals of human histology and embryogenesis
. Number of credits - 5
7. Purpose: To provide students with fundamental knowledge about the microscopic structure of
human cells, tissues and organs, as well as the main stages of human embryogenesis. Mastering
light microscopy techniques and skills in recognizing histological structures and stages of
development of tissues and organs.
8. The content of the discipline (30-50 words)

The discipline studies the basics of cytology, histology and human embryogenesis: cell
structure, basic tissue types (epithelial, connective, muscular, nervous), microscopic structure of
organs, stages of early human embryonic development, formation of tissues and organs during
ontogenesis and methods of microscopic analysis of histological preparations.

9. Objectives:

1. Study of the structural organization of cells and its organelles.

2. Mastering the classification of human body tissues.

3. Formation of skills of microscopic analysis of histological preparations.

4. The study of the main stages of human embryogenesis.

5. Understanding the relationship between the microscopic structure and function of tissues and
organs.

10. Justification of the choice of discipline:

The discipline "Fundamentals of human histology and embryogenesis™ provides fundamental
morphological training for students of medical specialties. Knowledge of the microscopic structure
of tissues and the stages of embryonic development is necessary to understand the physiological
processes, the pathogenesis of diseases and the morphological foundations of clinical diagnosis,
which contributes to the formation of clinical thinking of the future doctor.

11. Learning outcomes (4-6 learning outcomes according to the Dublin Descriptors)
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The descriptor Learning outcome

Knowledge and understanding Explains the microscopic structure of
human cells, tissues, and organs, as well as
the main stages of embryogenesis.

Application of knowledge Determines the types of tissues and their
structural elements during microscopic
examination of histological preparations.

Forming judgments Analyzes the relationship between the
structure and function of tissues and organs
based on morphological data.

Communication Uses professional histological and
embryological terminology when
describing micro-preparations.

Learning skills Demonstrates the ability to independently

study the microscopic structure of tissues
and stages of embryonic development.

12.Prerequisites: Biology, medical chemistry

13. Post-requirements: Human anatomy, physiology, pathological anatomy, clinical disciplines.
14. Literature
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. Department: Department ""Introduction to the clinic"

. Education level: Bachelor course

. Educational programs: «6B10115» «Medicine»

.Course: 1

. Name of the elective discipline: Introduction to the profession
. Number of credits: 3

. Goal: To develop student’s understanding about modern practical healthcare of the Republic
of Kazakhstan in the conditions of professional activity of a doctor, medical ethics and
communication skills in medical and preventive institutions, skills of observation and patient care
and apply theoretical legal knowledge in practice.

8. Responsibilities: - Carries out its activities within the framework of the legislation of the
Republic of Kazakhstan in the field of healthcare, is guided by their practical activities to ensure
optimal medical care.

- Adheres to the rules of ethics, deontology and subordination, demonstrates interpersonal and
communication skills that lead to effective information exchange and cooperation with patients,
their families and medical professionals
- Complies with the norms for the implementation of public health protection, the sanitary and
hygienic regime of the health organization and the epidemiological safety of the environment,
labor safety standards for the organization of health protection
- Itworks on electronic databases of the healthcare system of the Republic of Kazakhstan, provides
documentation of the processes of providing medical services
9. Content of the discipline: patterns of development and history of medical knowledge. Moral
and ethical aspects of the doctor's professional activity. Healthcare organizations. Therapeutic and
protective regime. Safe care. Communicative culture, ability, competence. Basic principles of
effective communication with the patient, his family members, and colleagues. Tasks, principles
of medical law. The right to health care and medical care. Legislation in healthcare,
systematization of knowledge about the rights and obligations of medical and pharmaceutical
workers, patients, and the grounds and conditions for the emergence of legal liability in health
protection.

10. Basics of choosing a discipline: This program is designed to provide students with the
necessary knowledge, skills and abilities in the subject, to achieve learning outcomes.

11. Learning result:

1) Knows the theoretical foundations of modern healthcare and medicine in the Republic of
Kazakhstan and describes the difficulties and principles of the profession of "Doctor".

2) Knows the moral and ethical aspects of the professional activity of a doctor

3) Explains the principles of operation of the electronic health protection system of the
Republic of Kazakhstan and applies regulatory documents regulating the activities of medical
workers.
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4) Evaluates the functional state of the patient, is able to formulate a conclusion on the
collected material to ensure the sanitary and epidemiological regime in the health care facility.

5) Able to apply algorithms in monitoring and caring for the patient.

6) Values the sanitary and hygienic standards of a medical worker.

7) Able to demonstrate the knowledge and skills of medical ethics and communication skills
with patients and colleagues.

8) Analyzes the main provisions of medical law and features of its application in the field of
healthcare to ensure quality medical care

10. Prerequisites:

11. Post-requirements: Introduction to the profession (Post-requirements: normal
musculoskeletal and skin systems, normal nervous system and sense organs and vision, normal
cardiorespiratory system, normal digestive and endocrine systems, normal genitourinary system,
normal blood and lymph)

12. Literature:
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1. Department: «Legal, economic, environmental and scientific knowledge»

2. Level of training -bachelor's

3. Educational program: 6B10115- Medicine

4. Course-1

5. Name of the elective discipline- «Legal, economic, environmental and scientific
knowledge»

6. Number of credits (at least 5 credits)-5

7. Purpose- To acquaint students with the basic concepts and laws of legal and economic science,
with the content of anti-corruption culture, scientific research and ecology; with the tasks and main
sections of such disciplines as fundamentals of law, anti-corruption culture, economics, research
methods, ecology and life safety.

8. Contents of the discipline (30-50 words)- The concept of the fundamentals of law, anti-
corruption culture, economics, scientific research and environmental safety. General questions of
the theory of law and economics, anti-corruption culture, methods of scientific research,
fundamentals of environmental knowledge. Theory of state and law, formation of anti-corruption
culture, fundamentals of economic knowledge, methodology of science, methods of collection,
analysis and publication of scientific data, environmental safety of man and society.

9. Tasks- Formation of methods of spiritual and intellectual self-development, legal, economic and
environmental literacy, culture of thinking and behavior.

10. Justification for choosing a discipline- This program is designed to provide students with the
necessary knowledge, skills and abilities in the discipline, to achieve learning outcomes.

11. Learning outcomes (4-6 learning outcomes according to Dublin descriptors)-

CLO1-Knows and understands the main stages of scientific research and methods of processing
scientific data.

CLO2-Demonstrates knowledge and understanding of the system of norms of the Constitution of
the Republic of Kazakhstan, the main definitions and categories of the theory of law and the state,
the most important norms of sectoral legislation and economic theory.

CLO3-Knows about the measures of legal and moral responsibility for corruption offenses within
the framework of the current legislation in the field of anti-corruption.

CLO4-He is able to analyze the economic situation at the micro and macro levels, focusing on the
economic laws and patterns of development of the modern economy.

CLOS5-Understands the tasks of ecology and life safety and its basic concepts and knows the main
factors that have an anthropogenic impact on the health of the population.

12. Prerequisites- The History of Kazakhstan

13. Post-requisites- Philosophy, Psychology and cultural studies, sociology and political
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1. Department: Department "Introduction to the clinic*

2. Education level: Bachelor course

3. Educational program: «6B10115» «Medicinex»

4. Course: 2

5. Name of the elective discipline: Introduction to the clinic

6. Number of credits: 3

7. Goal: To form students' ideas of the organization of the work of the procedural room and
algorithms for the provision of first aid in a medical institution in modern practical healthcare of
the Republic of Kazakhstan.

8. Responsibilities:- Provides patient-oriented care in the field of biomedical, clinical,

epidemiological and socio-behavioral sciences for the most common diseases.

- Carries out its activities within the framework of the legislation of the Republic of
Kazakhstan in the field of healthcare, is guided by their practical activities to ensure optimal
medical care
- Adheres to the rules of ethics, deontology and subordination, demonstrates interpersonal and
communication skills that lead to effective information exchange and cooperation with patients,
their families and medical professionals
- Performs diagnostics, provides qualified and urgent medical care in emergency and life-
threatening situations.



- It works on electronic databases of the healthcare system of the Republic of Kazakhstan, provides
documentation of the processes of providing medical services

9. Content of the discipline: "Introduction to the clinic" is a discipline that teaches the basic
principles of working in the clinic with patients requiring supervision and care, the organization
of the nursing process, mastering manipulation techniques, skills of pre-medical care for patients,
special knowledge and methods necessary for monitoring and caring for patients. Mastering the
discipline helps the student to use manipulation techniques in practice in the future.

10. Basics of choosing a discipline: This program is designed to provide students with the
necessary knowledge, skills and abilities in the subject, to achieve learning outcomes.
11. Learning outcomes:

1) Memorizes the theoretical foundations of modern healthcare and medicine of the Republic of
Kazakhstan and describes the difficulties, difficulties and principles of the profession of "Doctor",
the structure of medical institutions, types of medical institutions and the basics of organizing their
work; the rules of patient care, as well as the principles of admission and sanitary treatment of
patients, selects the rules of sanitary cleaning of premises and equipment in medical institutions,
the principles of communication between a medical worker and patients.

2) At a professional level, formulates arguments and solves the problems of the studied area: applies
the normative documents regulating the activities of medical professionals.

3) Characterizes its own conclusions when assessing the functional state of patients; distinguishes
arguments based on the collected material about the basics of the organization of the work of
medical institutions; formulates arguments based on the collected material to ensure the sanitary
and epidemiological regime in the health care facilities.

4) Communicates their own knowledge, judgment and skills about the principles of communication
of a medical professional with patients and their families, as well as colleagues.

5) Uses creative thinking in collecting information on the basics of organizing the work of medical
institutions and ensuring the sanitary and epidemiological regime in them; applies creative
solutions in collecting the knowledge and methods necessary for monitoring and caring for
patients.

6) Examines the arguments in the implementation of monitoring and care of the patient; analyzes
their actions to educate the patient on health promotion, rehabilitation and disease prevention.

7) Evaluates when receiving and sanitizing patients and interprets when providing patient care.

10. Prerequisites: Introduction to the profession

11. Post - Requesitter: propaedeutics of internal diseases
12. Literature:
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. Department: Chemical disciplines, biology and biochemistry
. Level of training Bachelor's degree
. Educational program: Medicine
. Course: 2
. Name of the elective disciplines: Biochemistry
. Number of credits:7

. Objective: developing in students a holistic understanding of the molecular mechanisms and
regulation of the main metabolic processes, the characteristics of their course in human organs and
tissues, the use of biochemical indicators, their competent interpretation for diagnosis and
monitoring of treatment effectiveness.
8. Contents of the discipline: Biological functions and structural organization of proteins.
Enzymes. The role of membranes in metabolism and their diversity. Biochemical foundations of
rational nutrition. Specific and general pathways of catabolism. Bioenergetics. Metabolism of
carbohydrates, lipids, and proteins. Biochemistry of hormones. Biochemistry of the liver and
kidneys. Metabolism of heme proteins. Blood biochemistry. Biochemistry of nervous, muscular,
connective, bone, and dental tissues.
9. Tasks:
e to form in students an understanding of the role of biological chemistry in the professional
activities of future doctors;
e to provide an understanding of the chemical structure, properties and biological functions of
proteins, carbohydrates, lipids and other biologically active compounds in living organisms;
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¢ to form an understanding of the biochemical patterns of energy transformation, metabolism and
regulation of metabolic processes;

e to provide an idea of the features of the molecular organization and metabolism of the most
important organs and tissues of the body;

¢ to understand modern biochemical approaches to diagnosing diseases and correcting metabolic
disorders.

10. Justification for the choice of discipline: Practical medicine requires the training of highly
qualified medical personnel whose activities aim to improve the health of the population.

In this regard, future doctors should study the discipline *Medical Biochemistry"”, which allows
them to get a comprehensive idea of the metabolic processes of the body and the mechanisms of
disease occurrence. Medical biochemistry is one of the main basic medical disciplines that studies
the chemical processes underlying the vital activity of cells, tissues, and the body as a whole. The
main focus of teaching biochemistry is the study of metabolic processes and the features of
metabolism and its regulation in the human body to understand the causes and consequences of
their disruption in pathology.

11. Learning outcomes (competencies)

Knowledge (cognitive sphere)

Skills and abilities
(psychomotor sphere)

Personal and professional
competencies
(relationships)

Demonstrates knowledge of the
subject and objectives of medical
biochemistry  for  professional
activities.

Knows methods of conducting
biochemical analyses.

Describes molecular mechanisms
of the course and regulation of
metabolic processes.

Presents the basic principles of
bioenergetics and  nutritional
biochemistry.

Know the basic principles of
applying biochemical research
methods in practice the reference
values of the main biochemical
indicators.

Able to work with modern

equipment: biochemical
analyzer,
spectrophotometer,  when
conducting biochemical
analyses.

Able to work and search for
necessary data from special
reference material.

Interprets the results of
laboratory and instrumental
studies of biological fluids
of the body.

Able to determine reference
values of the main
biochemical parameters of
blood serum.

Able to express his/her own
opinions and critically
analyze the results of
educational experiments.

Able to defend his own

opinions  in  practical
classes, at meetings of
student circles, student

scientific conferences, etc.

When planning and
conducting educational
experiments, he/she can

explain observed facts and
phenomena and their cause-
and-effect relationships.

Able to work in a team and
make collective decisions.

Able to convey knowledge
gained in the process of
studying the discipline to
students, teachers, and
examiners.




12. Prerequisites: chemistry, molecular biology and medical genetics, fundamentals of

morphology and physiology.

13. Postrequisites: "Pathology of organs and systems", "Pharmacology"”, "Propaedeutics of

childhood diseases™ and "Propaedeutics of internal diseases".

14. Literature:

main

In Russian

1. Biochemistry, ed. Corresponding member RAS, Prof. E.S. Severina.- M., 2011

2. Tapbergenov S.O. "Medical and clinical biochemistry". - Evero, 2017. VVolume;

3. Tapbergenov S.O. “Medical and clinical biochemistry”. - Evero, 2017. Vol.

4. Tapbergenov S.0. Medical biochemistry. - Astana, 2011.

Additional:

1. Campbell M.K., Biochemistry, 1-part, Almaty-2013;
2. Biochemistry: textbook / edited by E. S. Severin. - 5th ed., corrected and enlarged. - M.:
GEOTAR-Media, 2011.
3. Guide to practical classes in biological chemistry: a teaching and methodological manual for
students of medical universities / edited by S. O. Tapbergenov. - Almaty: Evero, 2012. - 150 p.
4. Biological Chemistry with Exercises and Problems: Textbook / edited by S. E. Severin. - M.:
GEOTAR-Media, 2011. - 624 p. + electronic optical disc (CD-ROM)

Medical Biochemistry: In Kazakh

1. “Biochemistry” E.S. Severinn ed. Basshylygymen, “GEOTAR, Media”, 2014; 2. Tapbergenov
S.0. Medical biochemistry — Almaty, 2011

2. Seitembetov T.S. Biological chemistry-Almaty 2011

3. Seitov Z.S., Biochemistry, - Almaty, 2012;

In English

1. Baynes JW, Dominiczak MH Medical Biochemistry, Mosbhy Elsevier, 2014

2. Ferrier, Denise R. Biochemistry: Lippincott’s Illustrated Reviewes: textbook/Denise
R.Ferrier. -7th ed.- Philadelphia: Wolters Kluwer, 2017.

Electronic resources: Medical biochemistry

1. Biochemistry [Electronic resource]: textbook for universities/ed. E. S. Severina. - 5th ed., rev. and
additional - Electron. text data (66.3 MB). - M.: GEOTAR - Media, 2013. - 768 p. email wholesale
disk (CD-ROM).

2. Biochemistry [Electronic resource]: textbook / edited by E. S. Severin. - 5th ed. - Electronic text
data (66.4 MB). - M.: Publishing group "GEOTAR-Media", 2011. - 768 p. electronic optical disc
(CD-ROM

3. Biochemistry with exercises and problems [Electronic resource]: textbook for universities / E. S.
Severin [et al.]; edited by E. S. Severin. - Electronic text data (58.2 MB). - M.: GEOTAR-Media,
2010. - 384 p. electronic optical disc (CD-ROM): ill. - (Electronic textbook).

. Department: Microbiology, Virology and Immunology

. Level of training: Bachelor's degree

. Specialty: 6B10115 "*Medicine™

. Course: 2

. Name of elective discipline: "*General immunology"*

. Number of credits: 5 credits (150 hours)

7. Purpose: to familiarize students with modern concepts of immunity, organs and functions of
the immune system, humoral immune system, mechanisms of adaptive immunity, immune defense
network in inflammation, phagocytosis, concepts of immunological resistance and the main groups
of pathogenic factors.

8. Objectives:

* To study the patterns of formation of the body's resistance to infectious diseases (immunity).

* Development and improvement of methods of serological and allergic diagnostics of infectious
diseases.
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* Development and application of biological products (vaccines, immune serums, gammaglobulins
for specific prevention and treatment of human infectious diseases).

9. The content of the discipline. Organs of the immune system. Central lymphoid organs.
Peripheral lymphoid organs. Inflammation. The development of a root reaction. Migration of cells
to the site of inflammation. Neutralization and destruction of pathogens. Activation of adaptive
immunity mechanisms. Maintenance and chronization of the inflammatory process. Features of
the fight against the inflammatory process. Stimulation of the inflammatory response. Adaptive
Immune protection. Antigen transport. Stopping lymphocytes and triggering the initial stages of
an adaptive immune response. Cellular immune response. Immune reactions related to the function
of antibodies. Allergy. Secondary immune response. The possibilities of managing adaptive
immunity processes. A protection factor against phagocytosis and intracellular cytolysis. Features
of immunity in diseases caused by various pathogens. Features of the immune response in viral
diseases. Features of the immune response in bacterial infections. Features of the immune response
in parasitic diseases.

10. Justification of the choice of discipline:

Modern immunology is a science that studies the interactions of cells and molecules of the immune
system (SI) with biologically active agents — antigens, exploring their relationship with each other
and with other cells and bioactive molecules in the body, leading to changes in homeostasis.
Interactions of biomacromolecules, both free (circulating) and cell-bound, are the basis for the
development of various immune phenomena — from immunity to microorganisms, to
hypersensitivity to allergens.

By now it has become obvious that, on the one hand, the body's resistance to infection or tumor
transformation depends on the cells of the immune system, and on the other hand, damage and
inflammation. They determine the effectiveness, norm and pathology of the inflammatory
response to both infectious and non-infectious agents. Excessive reactions of cells of the immune
system lead to the development of hypersensitivity: allergies and autoimmunity, reduced ones — to
insufficient resistance of the macroorganism to pathogens, the development of infections and
tumors.

The highly effective methods of immunodiagnostics, immunotherapy and immunorehabilitation
of diseases proposed by immunology are widely used in modern medicine — in the clinic of
infectious diseases, therapy, surgery, oncology, obstetrics and gynecology, pediatrics, the clinic of
eye and eye diseases, neurology and psychiatry, as well as in many other medical fields.

11. Learning outcomes (competencies):

LO 1: Knows the main stages of the development of immunology, the place of immunology in the
structure of medical disciplines; the significance of immunology achievements for the
development of medicine.

LO 2: Knows the basic terms and concepts used in studying sections of general and clinical
immunology

LO 3: Knows basic immunological concepts and modern immunological research methods;

LO 4: Knows the structure and functions of the human immune system, its age-related
characteristics, cellular and molecular mechanisms of development and functioning of the immune
system, immunodiagnostic methods

LO 5: Knows the structure and functions of the human immune system, the molecular mechanisms
of development and functioning of the immune system.

LO 6: Knows the main stages of the development of immunology, the place of immunology in the
structure of medical disciplines; the significance of immunology achievements for the
development of medicine.

12. Prerequisites: the structural organization of human physiological processes.

13. Details: microbiology and Immunology; infectious diseases with clinical immunology and
microbiology.

14. Literature:

1. General Immunology: Okula. Seitkhanova B.T. Almaty: Evero 2014. — 160 P.



2. Medalyk microbiology, virology and immunology : okulyk. Volume 2. VVolume 1 / kazaktilin
Auyl. 1. Kudaibergenuly; edited by V. V. Zverev. - M. : GEOTAR - Media, 2016. — 416 p.

3. Medalyk microbiology, virology and immunology: okulyk. VVolume 2. In 2 volumes / Kazakh.
til. aud. I. Kudaibergenuly. - M. : GEOTAR - Media, 2016. - 480 P.

4. General Immunology: Okulyk / A.A. Shortanbaev, S.V. Kozhanova. - Almaty, 2008. — B. 452
5. Klimov V.V. Fundamentals of immunology: a textbook. Tomsk: SibSMU Publishing House,
2017. 169 P.

6. Khaitov.M., Ignatiev G.A. I. Sidorovich.G. X19 Immunology: Textbook. — M.: Medicine,
2000. - 432 p.

7. L. K. Reshetnikova. Immunology. - Blagoveshchensk, 2019. 176 P.

. Department: ""Hygiene and epidemiology**
. Level of preparation (bachelor / internship / magistracy / residency)
. Specialty: 6B10115 -General Medicine
. Course: 3
. Name of elective discipline: "*Clinical epidemiology"*
. The number of credits - 5
. Purpose: the development and application of such methods of clinical observation, which
enable students to draw fair conclusions, conduct retrospective and prospective studies.
8. Tasks:

- to teach students to distinguish between the main types of clinical research;

- to teach the basic skills of using the database of clinical epidemiology;

- teach to critically evaluate medical information regarding clinical epidemiology;

- to give knowledge of the theoretical, methodological and organizational bases of clinical
diagnosis for infectious and parasitic

diseases;

9. The rationale for the choice of discipline: Clinical epidemiology is the selection and
systematization of reliable results of various methods of diagnosis and treatment, the development
and application of methods of clinical observation, which make it possible to draw fair
conclusions, avoiding the influence of systematic and random errors. To exclude systematic errors
take into account the features of patient selection.

10. Learning outcomes (competencies):
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Knowledge Skills and abilities Personal and professional
(cognitive sphere) (psychomotor sphere) competencies
(relationships)
— Demonstrates knowledge of | - able to | - able to promote
the subject; conduct clinical research | healthy lifestyle among the
— knows the methods of | facilities; population;
clinical research, the system of | - able to | - able to implement
epidemiological diagnosis; conduct research in the field | methods of  collecting,
— owns the principles of | of this discipline; storing and  processing
organizing and  conducting | - able to | information used in clinical
research in the field of clinical | develop a set of measures for | epidemiology;
epidemiology; the prevention and reduction | _ able to transfer to
— knows the method of | Of infectious diseases, the |students  their  own

calculating the intensive and | Prevention of importation and | knowledge and skills in
extensive indicators, assessing | the spread of especially | working with information

the clinical research indicators, | dangerous infections; (educational, reference,
predicting the manifestations of | = able to | scientific);

the epidemic process of | Maintain accounting records | _ Own the skills of
infectious and non- | Using computer technology; | public speaking with the
communicable diseases; - able 10 | presentation of their own
_ knows the Code of the | Present — and Interpret | judgments, analysis and

Republic of Kazakhstan "On the | l€gislation on the protection of | synthesis of information in

health of the people and the | Public  health,  sanitary, | the studied area.
health care system"; environmental legislation of
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— Knows the methodology for | the Republic of Kazakhstan,
calculating and  assessing | the legal framework for the

population health indicators. activities of specialists of the
state sanitary and
epidemiological service;
- able to

present personal judgments,
arrange in the form of an
abstract, presentation, project
and present at practical
classes, student meetings,
student scientific conferences,
etc.

11. Prerequisites:
12. Post requisites:

13. Literature:

1.Amireev S.A. Standards and algorithms for activities with infectious diseases. Volume 1: A
Practical Guide. —Evero, 2014.

2. Amireev S.A. Standards and algorithms for activities with infectious diseases. Volume 2: a
practical guide. —Evero, 2014.

3. Infectious diseases and epidemiology: a textbook. - M.: GEOTAR - Media, 2013.-

additional:

1. S. A. Amireev Immunization in practice [Text]: a practical guide / [and others]. - Almaty: [b.
and.], 2013. - 448 p.

2.Alshinbaeva, G. U. Infectious diseases with the basics of epidemiology: a textbook. - Astana:
ANKr, 2014. - 364 p.

3. Duysenbaeva, P. R. Current approaches to the study of epidemiology, clinic, diagnosis,
treatment, prevention of measles, rubella, chicken pox and scarlet fever in children: a textbook. -
Almaty: Evero, 2014. - 140 p.

4. Epidemiology. In 2 t. T. 1: textbook / N. I. Briko [et al.]. -; Rec. GBOU VPO "First MGMU
them. IM Sechenov". - M .: Medical Information Agency LLC, 2013. - 832 p. : il.

5. Epidemiology. In 2 t. T. 2: textbook / N. I. Briko. -; Rec. GBOU VPO "First MGMU them. IM
Sechenov". - M .: Medical Information Agency LLC, 2013. - 656 pp., IlI.

Electronic resources.

1. Infectious diseases and epidemiology [Electronic resource]: studies. for honey Universities /
V.l.Pokrovsky [et al.]. - Electronic text data. (39.6 MB) - M., 2009. - 816 hrs. El. opt.disk (CD-
ROM). - 1 copy

2. Schloss Leopoldskron Infectious Diseases and Epidemiology 98 [Electronic resource]: cornell
Seminar in Saizburg / Leopoldskron Schloss. - Electron. text data. (623 MB). [S. I. : s.n.], 1998. -
email. opt.disk (CD-ROM). - 1 copy Translation of the title: Infectious diseases and epidemiology.

Department: Public Health and Healthcare

Level of Training: Bachelor’s Degree

Educational Program: 6B10115 Medicine

Year of Study: 5

Title of the Elective Course: Digital Medicine and Artificial Intelligence

Number of Credits: 4

7. Goal

To develop students’ systematic understanding of the principles of digital transformation in
healthcare, the possibilities and limitations of applying artificial intelligence technologies in



medical practice, and to build skills in analyzing, interpreting, and using digital medical data to
improve the quality of diagnosis, treatment, and healthcare management processes.

8. Discipline Content:

To study the basic concepts, directions, and trends in the development of digital medicine and
artificial intelligence technologies in healthcare.

To familiarize students with modern digital medical technologies, electronic health systems, and
medical information systems.

To develop an understanding of the principles of artificial intelligence algorithms and their
application in diagnosis, treatment, and disease prediction.

9. Course Objectives: (30-50 words) To develop knowledge and skills in digital technologies in
medicine and healthcare, as well as in modern software and hardware tools for processing medical
information. To develop skills in using information flows in the professional activities of
physicians, applying telemedicine services, using artificial intelligence for diagnosis, verifying the
correctness of prescribing medications, and accessing resources and medical data.

10. Justification for Course Selection

The rapid development of digital technologies and artificial intelligence is leading to significant
transformation in the healthcare system. Electronic health records, telemedicine technologies,
clinical decision support systems, algorithms for medical image analysis, and large-scale medical
data processing are increasingly being integrated into medical practice. Therefore, modern
healthcare professionals must possess knowledge about the principles of digital medical systems
and the possibilities of applying artificial intelligence in the diagnosis, treatment, and prevention
of diseases.

11. Learning Outcomes: (46 learning outcomes in accordance with the Dublin Descriptors).
LO 1. Explains the main concepts, principles, and directions of development of digital medicine
and artificial intelligence technologies, as well as their role in the modern healthcare system.

LO 2. Applies basic principles of digital medical technologies and artificial intelligence tools in
analyzing medical information and solving professional tasks.

LO 3. Analyzes the opportunities, limitations, and effectiveness of using digital technologies and
artificial intelligence systems in diagnosis, treatment, and medical data management, considering
ethical and legal aspects.

LO 4. Presents and discusses information about the use of digital technologies and artificial
intelligence in medicine with professional and non-professional communities using scientific and
professional terminology.

LO 5. Demonstrates readiness for independent learning and the application of new digital
technologies and artificial intelligence tools in professional practice and further education.

12. Prerequisites

Bioethics and Conduct of Scientific Research in Medicine.

13. Postrequisites

Master’s Degree Programs.

14. Literature

Daris Kesheni. Information technologies in public health: Daris Kesheni. - Shymkent: OKMA,
2023. - 14 p. Sadibekova, Zh. U. Akparattyk tehnologiya lar zhane tsifrlyk densauylyk saktau: oqy
kuraly / Zh. U. Sadibekova. - 2nd ed. - Shymkent: OKMA, 2024. - 153 p.

Fundamentals of Telemedicine and Telehealth: A Guide for Physicians / Edited by A. V. Dreval,
E. P. Kakorina. - Moscow: GEOTAR-Media, 2021. - 136 p.

Telemedicine technologies in the healthcare system: monograph / 1. A. Samchenko [et al.];
Ministry of Health of the Republic of Kazakhstan; Educational and Methodological Association
of Medical Universities of the Republic of Kazakhstan; South Kazakhstan Medical Academy. -
Shymkent-Odessa: B. and 1., 2008. - 366 p.

Lisitsyn, Yu. P. Public health and healthcare: textbook / Yu. P. Lisitsyn, G. E. Ulumbekova. - 3rd
ed., rev. and supp. ; Ministry of Education and Science of the Russian Federation. Rec. by the First
State Medical University named after I. M. Sechenov. - Moscow: GEOTAR-Media, 2015. - 544
p.

Nurpeisova T.B. Information and communication technology: Textbook / T. B. Nurpeisova, I. N.
Kaidash. - [no place]: Bastau, 2017. - 480 p. Translation of title: Information and communication
technologies.



Additional:
Boleshov, M. A. Public Health and Health Care [Text]: textbook / M. A. Boleshov. - Almaty:
Evero, 2015. - 244 p.
Akanov, A. Population Health and Care of the Republic of Kazakhstan [Text] = Population Health
and Care of the Republic of Kazakhstan (White Paper) : monograph / A. Akanov, T.
Meimanaliyev. - ; Recommended for publication by the Academic Council of the S. D.
Asfendiyarov Kazakh National Medical University. - Almaty: Evero, 2014. - 80 p.
Electronic resources:
Public Health and Healthcare [Electronic resource]: textbook / Yu. P. Lisitsyn, G. E. Ulumbekova.
- 3rd ed., rev. and supp. - Electronic text data (43.1 MB). - Moscow: GEOTAR-Media, 2017. -
Electronic optical disc (CD-ROM). - 15523.00 Tenge.
Public Health and Healthcare [Electronic resource]: textbook / V. A. Medik, V. K. Yuryev. -
Electronic text data (47.6 MB). - Moscow: GEOTAR-Media, 2013. - 608 p. electronic optical disc
(CD-ROM): ill. - (Electronic textbook). - ISBN 978-5-9704-2377-6: 4800.00 Tenge.
Gusmanova L.K. / Densaulyk ty nighaytu: oqy quraly. Karagandy: Medet Group JSC, 2024. — 262
p. / https://aknurpress.kz/reader/web/2600
Maintaining public health. Sarsenbayeva G.Zh., 2019https://www.aknurpress.kz/reader/web/1362
Zhaheeva, M.B., Bekmagambetov, O.A. Factors of innovative development in healthcare. //
Nauka. , 2015. - No. 1. - P.200-202./ https://rmebrk.kz/book/1153746
Boleshov, Myrzatay Abildayevich. Public Health and Health Care [Text]: textbook / M. A.
Boleshov. -Almaty: Evero, 2016. - 242 p. / https://elib.kaznu.kz/book/9117
Mukhambekov M.M. Management of Health Maintenance: Textbook / M.M. Mukhambekov -
Almaty: Evero Publishing House, 2020. - 348 p. https://www.elib.kz/ru/search/read _book/626/
Boleshov, M.A. Public Health and Healthcare: A Textbook / M.A. Boleshov. - Almaty: Evero,
2020. - 244 pages. / https://www.elib.kz/ru/search/read _book/674/
Polyakov, M. V. Data Mining in Medicine : a textbook / M. V. Polyakov. — Almaty, Moscow :
EDP Hub (Idipi Hub), IPR Media, 2024. // IPR SMART digital educational resource : [website].
— URL.: https://www.iprbookshop.ru/135262.html
Kudaeva, F. Kh. Information Technologies in Professional Activity and Artificial Intelligence :
textbook. — Nalchik : Kabardino-Balkarian State University named after Kh. M. Berbekov, 2023.
/I IPR  SMART digital  educational  resource : [website]. @—  URL:
https://www.iprbookshop.ru/146732.html

Kokorin, V. N. Digital twins of the human biosystem as a mechanism of artificial intelligence
in healthcare / V. N. Kokorin. — Ulyanovsk: Ulyanovsk State Technical University, 2023. //
Digital educational resource IPR SMART: [website]. — URL:
https://www.iprbookshop.ru/149310.html
Zolkin, A. L. Implementation of the principles of organization and use of machine learning and
artificial intelligence in medicine: textbook / A. L. Zolkin, V. D. Munister. — Samara: REAVIZ,
2024. — 124 p. /I Digital educational resource IPR SMART: [website]. — URL:
https://www.iprbookshop.ru/153813.html
Daniel W. Byrne. Artificial Intelligence for Improved Patient Outcomes: Principles for Moving
Forward with Rigorous Science. Philadelphia: Wolters Kluwer Health. 2023 // eBook Collection
EBSCO
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