
Systems and 

Technologies in Digital 

Healthcare



1 Semester



Telemedicine systems and 
technologies (4 credits)

The discipline includes the theoretical

and practical aspects of the telemedicine

systems development and maintenance.

Technologies for information transmitting

to near and far distances, data transfer

protocols, used data formats, encryption

methods, the basics of database design,

as well as technologies for building and

configuring local networks are included in

the discipline content. In addition to

technical issues, issues of legal

regulation of the telemedicine region in

Russia are highlighted.

Zafar M. Yuldashev

Doctor of Sciences, Head of  the 

Department of Bioengineering 

Systems

Anna Yu. Glazova

Associate Professor at 

the Department of 

Bioengineering Systems, 

Candidate of 

Engineering Sciences



Monitoring Systems in Digital 

Healthcare (5 credits) 

Students get basic knowledge in the field

of registration of biomedical signals used

to assess the current state of human

health in telemedicine monitoring

systems, such as electrocardiogram,

pulse wave, blood pressure, respiration

rate, etc. practical exercises, students

will learn a basic set of sensors for

registering biomedical signals, current

trends and approaches to instrumental

support of remote monitoring systems.

During laboratory work, students will gain

the skills to register biomedical signals

and process them using the modern

system Biopac Student Lab.

Aleksey A. Anisimov, 

Associate Professor at the 

Department of Bioengineering 

Systems, Candidate of Engineering 

Sciences

Yulia O. Bobrova

Assistant professor at the 

Department of Bioengineering 

Systems



This is an introductory course in movement

and gait analysis. The main aim of this

course is to introduce students to the

techniques and methods of gait analysis

and give them knowledge and tools to solve

biomechanical problems, robotics, to

improve rehabilitation techniques, research

and treatments programs for people with

different disabilities of the musculoskeletal

system.

Motion analysis systems and 

technologies  (4 credits)

Andrey Yu. Aksenov

PhD, Assistant professor at 

the Department of 

Bioengineering Systems



Methods of Computer Processing 

& Analysis of Medical and 

Biological Data  (4 credits)

The discipline is devoted to the study of

different methods of computer processing

of biomedical and environmental data. It

discusses methods for presenting data,

data compression techniques, statistical

methods of experimental data processing.

Much attention is paid to the classification

of multidimensional observations.

Yulia  A.Zhivolupova

Assistant professor at the 

Department of Bioengineering 

Systems

Anatolii P.Nemirko

Doctor, professor of 

technical science



Bases of Management & Marketing at 

Medical Industry (3 credits)

The course covers issues related to planning

and managing the marketing activities of an

enterprise, in particular: the marketing

concept, methods for assessing the

competitiveness of high-tech products,

components of the demand generation and

sales promotion system and the main types

and categories of services in medical and

technical enterprises profile. The system of

development and introduction of medical

devices, the procedure for registration of

medical devices in the Russian Federation

and the Eurasian Union, as well as the main

directions of foreign economic activity (FEA)

enterprises are considered.

Gleb A. Mashevsky, 

Associate at the 

Department of 

Bioengineering Systems,

Candidate of Engineering 

Sciences



2 Semester



Automated Analysis of Images 

(4 credits)
The problems of image analysis and

processing are studied. Focus is made on

specifics of digital raster images of medical-

biological objects – medical images. The

procedure of obtaining medical images is

briefly described, with attention to the specific

nature of visual perception of images on

monitors. Basic methods of images analysis

and processing are discussed, along with the

examples of application to medical images and

the issues of images compression and quality

estimation. addressed. The studied theory is

supported by practical training of automated

image processing techniques.

A.Y.Villevalde,

Associate Professor at the 

Department of Bioengineering 

Systems,

Candidate of Engineering 

Sciences



Automation of Biomedical Research 

(4 credits)

The discipline provides training in the field

of biotechnical systems and human

control systems. It contains innovative

technologies that are used to automate

biomedical research, as well as the basic

principles of building systems that

implement these technologies. The

course discusses the problems arising in

the synthesis of systems, their

methodological, information, and

instrumental support.

Alexander N. 

Kalinichenko

Doctor of Sciences, 

professor at the 

Department of 

Bioengineering 

Systems



Simulation on Bioengineering  Systems  

(3 credits)

The discipline is dedicated to modeling in

biomedical engineering and is aimed on

widening the knowledge and experience in

applying mathematical apparatus for

different applications in medical and

technical sciences. Learning material

covers a broad range of data-driven and

theoretical models, including models based

on differential equations, finite-state

machines, Markov chains, queueing

systems, Petri nets and time series among

others. The course is supplemented with

laboratory works dedicated to aspects of

data-driven modeling in MATLAB, Simulink

and R.

Evgenii A. Pustozerov, 

Associate Professor at 

the Department of 

Bioengineering 

Systems,

Candidate of 

Engineering Sciences



3 Semester



Maintenance and repair of modern 

medical equipment (3 credits)

The course deals with the installation,

commissioning, control of the technical

condition, periodic and routine

maintenance, repair of medical equipment.

After studying the basic principles and

legislative issues, the specifics of the

implementation of the declared processes

are considered in relation to certain types of

medical equipment: X-ray, computed

tomography scanners, ultrasound scanners,

anesthetic, laboratory equipment. During

practical classes students develop a plans

for technical maintenance and perform

tasks of finding and eliminating of typical

malfunctions.

Anna Yu. Glazova

Associate Professor at 

the Department of 

Bioengineering 

Systems,

Candidate of 

Engineering Sciences



The Information Systems in Rehabilitation  

(3 credits)

This Masters’ level course introduces the

fundamentals of information systems used for:

managerial and clinical support in healthcare;

comparison to healthcare systems in other

countries; electronic health records and the

use of medical databases; further exploration

of medical databases and manipulation for

decision support including evidence-based

practice. Students will learn how to use

medical databases, store and use statistical

tools such as IBM SPSS statistics and IMB

SPSS Modeler for evidence-based clinical

research. The course has been designed to

give both theoretical and practical knowledge

Andrey Yu. Aksenov

PhD, Assistant professor 

at the Department of 

Bioengineering Systems



Modern Problems of Biomedical 

engineering  (3 credits)

The discipline is intended for students

studying in medical-technical areas of

education. This course introduces students

with the current problems and the most

promising areas of biomedical engineering

(BMI). In particular, the issues of application

of nanotechnology in medicine, modern X-

ray techniques, systems for contactless

recording of human physiological indicators

are considered. The study of the discipline

will allow future masters to more freely

navigate the main problems of basic and

applied research in the field of biomedical

engineering, to identify its promising areas
and practical applications.

Gleb A. Mashevsky, 

Associate Professor at 

the Department of 

Bioengineering 

Systems

Candidate of 

Engineering Sciences



Advanced methods and tools for 

biomedical data analysis
(3 credits)

The course program includes basic

machine learning algorithms with an

emphasis on their mathematical description

and specific properties of biomedical

datasets. The issues of data preparation,

selection of significant features, variance

analysis, decision trees and forests, neural

networks and Big Data technologies are

discussed. In practical and laboratory

classes, students learn to apply theoretical

knowledge to practical problems of

biomedical data analysis using Python

programming language.

Alexander N. Kalinichenko

Doctor of Sciences, professor 

at the Department of 

Bioengineering Systems

Evgenii A. Pustozerov, 

Associate Professor at 

the Department of 

Bioengineering Systems,

Candidate of Engineering 

Sciences



Bioengineering Systems & 
Technologies (4 credits)

The discipline forms the basic knowledge

of bioengineering systems synthesis and

technologies application. Principles of the

bioengineering systems development,

generalized structure of the

bioengineering system, system’s control

contours, channels of informational

interaction between technical units and

biological objects, the stages of

information transformation during system

functioning are considered.

Zafar M. Yuldashev

Doctor of Sciences, Head of the 

Department of Bioengineering 

Systems

Yulia O. Bobrova

Assistant professor at the 

Department of Bioengineering 

Systems



Interdisciplinary project 

(3 credits)

Interdisciplinary project represents a

student’s independent research

development and assumes advanced

study by students of particular problems

of professional activity connected with

the creation and maintenance of

medical rehabilitation systems.
Zafar M. Yuldashev

Doctor of Sciences, Head of 

the Department of 

Bioengineering Systems



General education disciplines

Russian language

(2 credits in each 

semester,

6 credits in  total)

The course is aimed at

providing training for

foreign citizens who had

not studied the Russian

language before. It includes

language and speech

modules based on the

requirements for the

Elementary certification

level. Achieving this level in

Russian will satisfy the

foreign students basic

communicative demands in

social, educational and

cultural spheres.

Social communication in a 

professional environment

(2 credits)

The aim of the course is to

discuss some important

problems of theory and

practice interpersonal

communication in

professional environment.

The following issues are

discussed in the course:

situate and psychological

factors of interpersonal

communication, verbal and

nonverbal practices of

communication, active

listening, specific ways of

interpersonal pressure,

influence and manipulation,

emotional management,

types of corporate culture and

teambuilding.

Commercialization of 

research and development 

results

(2 credits)
The subject of the study is

the methodology for

predicting of potential

outcomes of scientific

research results

implementation.

Theoretical foundations of

innovative business

planning, the study of the

structure and content of a

business plan, planning of

innovative product

lifecycle, prediction of

costs and revenues for

the implementation of

business ideas and

evaluation of the

innovation project are

considered


