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1. OBJECTIVES AND AIM OF INFORMATICS (IN MEDICINE)

The aim of the course is mastering the student theoretical fundamentals of medical infor-
matics and practice of application of modern information and telecommunication technologies in
medicine and health care.

The process of discipline development «Informatics (in medicine)» is to form general pro-
fessional competences (GPC-1, GPC-7).

List of Objectives that students have to solve after Informatics (in medicine):

- studying by students of the medical informatics theoretical fundamentals necessary for its ap-
plication in medicine and health care;

- studying by students of applied and special computer programs for the solution of medicine and
health care problems taking into account the latest information and telecommunication technolo-
gies;

- formation of informatization methods ideas, automation of clinical trials, informatizations of
management in health system;

- studying of medical decisions support information systems;

- development by students of practical abilities on use of medical information systems for diag-
nostics, prevention, treatment and rehabilitation.

2. PLACE OF THE SUBJECT IN THE STRUCTURE OF GEP

In accordance with the Federal State Educational Standard of Higher Education, the disci-
pline "Informatics (in medicine)" refers to the basic part of the specialty disciplines on 31.05.01
"Medicine" (level of specialty) of higher medical education and is studied in the first semester.

Requirements to entrance knowledge, competences and abilities for studying of discipline:
possession of theoretical knowledge and practical skills of work with computer systems in vol-
ume of a school course of fundamentals of informatics, and also knowledge of disciplines of a
mathematical, natural-science cycle.

3. LIST OF EXPECTED RESULTS OF INSTRUCTION ON THE SUBJECT (UNIT),
CORELATED WITH PLANNED RESULTS OF COMPLETING THE
PROGRAM

The study of the subject «Informatics (in medicine)» within the completion of the education-
al program is directed towards the formation of the following general and professional compe-
tences in students:

Competence index.
Content of a com-
petence
(or a part of it)

The proposed results of the course students are:

GPC-1 To know: the principles of automation of management of
readiness to solve standard | healthcare institutions with use of modern information technol-
tasks of professional activity | ogies.
using information and bibli- | To be able to: to use statistical and heuristic algorithms,
ographic resources, biomed- | knowledge acquisition methods from data, expert systems for
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ical terminology, infor-
mation and communication
technologies with consider-
ing of information security
basic requirements

diagnostics and management of treatment of diseases.

To own to: the terminology connected with modern infor-
mation and telecommunication technologies in relation to the
solution of problems of medicine and health care.

GPC-7
readiness to use basic physi-
cal and chemical, mathemat-
ical and other natural sci-
ence concepts and methods
in solving professional
problems

To know: the main approaches to formalization and structuri-
zation of various types of the medical data used for formation
of decisions during medical and diagnostic process.

To be able to: to use modern Internet resources for search of
professional information at independent training and profes-
sional development on separate sections of medical knowledge.
To own to: the the main skills of use of medical information

systems and Internet resources for realization of professional
tasks.

4. VOLUME OF THE SUBJECT
4.1. Volume of the subject in credit points (total): 3 credit points
4.2. On types of academic workload (in hours)

Number of hours (form of education — full-time)
Type of academic work Total according to Including on semesters Ne
the plan semester 1
1 2 3
Work of students with a teacher 72 72
Classes:
e lectures 18 18
e practical classes and seminars Not provided Not provided
¢ lab clasees (practical lessons) 54 54
Self-study work 36 36
Concurrent control (hnumber and .. .
) : Questioning, testing, demonstra-
type: a test, a colloquium, a re- 2 . .
tion of practical skills
port)
Course paper Not provided Not provided
Types _of |_ntermed|ate attestation credit credit
(examination, test)
le(;c;’ial number of hours on the sub- 108 108

4.3. Contents of the discipline (module). Distribution of hours on themes and kinds
of study: Number of hours — 108 h

The form of training: full time

Activity format
. : Form of
Name of sections and Classroom studies .
themes Total Laborato- Interactive |Self-study|  current
lect. | pract.cl. classes work control
ry work
1 2 3 4 5 6 7 8
Con_cept of infor- 15 ) 9 4
mation. General char-
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acteristic of processes
of collecting, transfer,
processing and accu-
mulation of infor-
mation. Methods and
means of informatiza-
tion in medicine and
health care

Telecommunication
technologies and In-
ternet resources in
medicine

Basic technologies of
transformation of in- 12 2 6 4
formation

Modeling of physio-
logical, morphologi-
cal, molecular and ge- | 12 2 6 4
netic and biochemical
processes

Information systems
of treatment-and-
prophylactic estab-
lishments

12 2 6 4

Information support of
medical and diagnos- 12 2 6 4
tic process

Medical and techno-
logical systems for
monitoring and con- 12 2 6 4
trolling body func-
tions

Automated medical
and technological sys-
tems for clinical and
laboratory research
and functional diag-
nostics

12 2 6 4

Information systems
in healthcare man-
agement at territorial
and federal level

12 2 6 4

Total: 108 18 . 54 36 .

5. COURSE CONTENT
Unit 1. Concept of information. General characteristic of processes of collecting, transfer,
processing and accumulation of information. Methods and means of informatization in medi-
cine and health care
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Information and information process. Types of information. Informatics as independent science.
Subject and problems of medical informatics. Main stages of development of domestic medical
informatics.

Features of medical information. Classes and types of medical information systems.

Unit 2. Telecommunication technologies and Internet resources in medicine

Concept of a telemedicine. Standard and legal base of development of a telemedicine in the Rus-
sian Federation. Distance learning. Application of telecommunication technologies in clinical
practice. Internet resources for search of professional information.

Unit 3. Basic technologies of transformation of information
Possibilities of standard software for the solution of problems of applied medicine.

Unit 4. Modeling of physiological, morphological, molecular and genetic and biochemical
processes

The principles of creation of mathematical models of the pharmacokinetic, physiological and
other processes proceeding in a human body for the subsequent their use as a part of the auto-
mated systems of support of adoption of medical decisions. Types of mathematical models.

Unit 5. Information systems of treatment-and-prophylactic establishments

Methodology of creation of medical information system of LPU. Levels of informatization of
LPU. The purposes, tasks, structure, the main functions and prinktsipa of development of the au-
tomated information systems of LPU. Role of automation of separate services and divisions of
LPU.

Unit 6. Information support of medical and diagnostic process

Information model of medical and diagnostic process. Elements of profession of a physician as
object of informatization. Formalization and structurization of medical information. The main
requirements to drawing up the formalized medical documents.

Features of decision-making in medicine. Information analysis algorithms - statistical and based
on knowledge. Possibilities of expert systems.

Unit 7. Medical and technological systems for monitoring and controlling body functions
Composition, functions and principles of implementation of monitor-computer systems. Methods
for processing electrophysiological signals. Algorithms for supporting medical decision-making
and objectifying the assessment of the severity of an intensive care patient.

The models of physiological systems used for an assessment and management of a functional
condition of an organism.

Use of specialized information and technological system of office of intensive therapy for the
solution of a problem of forecasting of an outcome of a disease and an assessment of a condition
of various systems of a homeostasis of the resuscitation patient.

Unit 8. Automated medical and technological systems for clinical and laboratory research and
functional diagnostics

The organization of technological process in medical laboratory. Relevance of automation of la-

boratory activity. Structure and functions of laboratory information systems. Systems of genetic

diagnostics and analysis. Medical instrument and computer systems for functional researches of

physiological systems of an organism. Computer processing and analysis of signals and images.

Information support
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Unit 9. Information systems in healthcare management at territorial and federal level

The purposes, tasks, structure, the main functions and the principles of development of the auto-
mated information systems for municipal, territorial, federal levels of health care. Main sources
of information. Groups of the analyzed indicators. Ways of representation and data processing.
Organizational and legal support of the medical information systems (MIS). Main standards of
an exchange of medical information. Abilities to integrate MIS. The basic concepts and defini-
tions in the sphere of information security.

6. PRACTICAL CLASSES AND SEMINARS
Not provided.

7. LABORATORY CLASSES

Lab 1. Standard software (text editors, spreadsheets, DBMS, systems of computer presentations)
for the solution of medical tasks (9 hs.)

Lab 2. Means of the Internet for search of professional information on separate sections of medi-
cal knowledge (3 hs.)

Lab 3. Algorithms of modeling of physiological processes for the solution of clinical tasks (6 hs.)
Lab 4. Information management systems treatment-and-prophylactic institution (AIS LPU) (6
hs.)

Lab 5. The Automated Workplace (AW) of the doctor of medical office — the main functions
and the principles of work (6 hs.)

Lab 6. The principles of creation of specialized information and technological systems of office
of a hospital on the example of the automated information system of the intensive care unit and
intensive therapy (6 hs.)

Lab 7. Information medical systems of diagnostic services (offices of functional diagnostics and
laboratory researches) (6 hs.)

Lab 8. Automated workplace of the doctor of functional diagnostics and the laboratory doctor -
the main functions and the principles of work (6 hs.)

Lab 9. Information systems for management of health care of territorial level (6 hs.)

8. SUBJECTS OF COURSE PAPERS, TESTS, ESSAYS
Not provided.

9. QUESTIONS FOR CREDIT ON DISCIPLINE
Basic concepts of informatics: messages, information, data.
Types of information.
Subject and tasks medical information scientist.
Main stages of development of domestic medical informatics.
Concept of a telemedicine.
Concept of mathematical model.
Levels of health care informatization.
The purposes, tasks, structure, the main functions and the principles of development of
the automated information systems of LPU.
9. Concept of information model of medical and diagnostic process.

NN E
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10. The purposes, tasks, structure, the main functions and the principles of development of
the automated information systems of LPU automated information systems.

11. Formalization and structuring of medical information.

12. The basic concepts and definitions in the sphere of information security and information

security.

13. Levels of LPU informatization.
14. Information analysis algorithms - statistical and based on knowledge.
15. Information model of medical and diagnostic process

10. SELF-STUDY WORK OF STUDENTS
Education form: full-time.

Total
Name of the section / Types of SSW number Current
subject of control
hours

Concept of information. | Study of literature Questioning,

General characteristic | Mastering practical skills according check testing, check-

of processes of collect- |lists ing practical

ing, transfer, processing skills ac-

and accumulation of 4 cording check

information. Methods lists

and means of in-

formatization in medi-

cine and health care

Telecommunication Study of literature Questioning,

technologies and Inter- | Mastering practical skills according check testing, check-

net resources in medi- | lists 4 ing practical

cine skills ac-
cording check
lists

Basic technologies of | Study of literature Questioning,

transformation of in- Mastering practical skills according check testing, check-

formation lists 4 ing practical
skills ac-
cording check
lists

Modeling of physiolog- | Study of literature Questioning,

ical, morphological, Mastering practical skills according check testing, check-

molecular and genetic lists ing practical

. . 4 -

and biochemical pro- skills ac-

cesses cording check
lists

Information systems of | Study of literature Questioning,

treatment-and- Mastering practical skills according check 4 testing, check-

prophylactic establish- | lists ing practical

ments skills ac-
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cording check
lists

Information support of | Study of literature Questioning,

medical and diagnostic | Mastering practical skills according check testing, check-

process lists 4 ing practical
skills ac-
cording check
lists

Medical and technolog- | Study of literature Questioning,

ical systems for moni- Mastering practical skills according check testing, check-

toring and controlling lists ing practical

. 4 -

body functions. skills ac-
cording check
lists

Automated medical and | Study of literature Questioning,

technological systems Mastering practical skills according check testing, check-

for clinical and labora- | lists ing practical

4 -

tory research and func- skills ac-

tional diagnostics. cording check
lists

Information systems in | Study of literature Questioning,

healthcare management | Mastering practical skills according check testing, check-

at territorial and federal | lists 4 ing practical

level. skills ac-
cording check
lists

Total 36

11. EDUCATIONAL-METHODICAL AND INFORMATION SUPPORT OF

DISCIPLINE

a) List of recommended literature

Core reading:

1. Honros B.B. Medical Informatics [9nexTpoHnHBIif pecypc]: yueOHoe nocooue/ Jlonros
B.B.— DnektpoH. TekcToBble JanHble.— CankT-IlerepOypr: Cankr-IlerepOyprekuii me-

JTUKO-COITUATBHBIN HHCTUTYT, 2016.— 52 ¢.— PexuMm gocryma:

http://www.iprbookshop.ru/74247.html.

2. Health Informatics : A Systems Perspective / ed. Gordon D. Brown, Kalyan S. Pasupathy,
Timothy B. Patrick. - Chicago, Ill : Health Administration Press. 2012. — eBook. — Pe-

JKUM JIOCTYTIA:

http://search.ebscohost.com/login.aspx?direct=true&db=e600xww&AN=643664&site=e

host-live

Supplementary reading:

1. TecroBble BOIPOCH! MO MeTUIIMHCKON HH(popMaTHke 11 cTyaeHToB English Medium :
yuebHO-MeTotndyeckoe nocobue (Ha anrauiickom s3eike) / B. J1. Ilpouenko, E. A. JTykb-
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sHoBa, T. B. JIamynoBa [u ap.]. — Mocksa : Poccuiickuii yHUBEPCUTET APy OBl HAPO-
noB, 2017. — 72 ¢. — ISBN 978-5-209-08035-0. — TekcT : 27eKTpOHHBIH // DIEKTPOH-
HO-Ombmmoreuynas cucrema [IPR BOOKS : [caiiT]. — URL:
http://www.iprbookshop.ru/91080.html

2. Informatics, Management and Technology in Healthcare / ed. Arie Hasman, J. Mantas. -
Amsterdam : 10S Press. 2013. — eBook. — Pexxum mocrymna:
http://search.ebscohost.com/login.aspx?direct=true&db=e600xww&AN=651800&site=e
host-live

Educational and methodical literature:

1. Methodical instructions of practical and laboratory work on medical informatics or in-
formatics (in medicine) for the students of 31.05.01 «General medicine» / V. V. Rybin;
Ulyanovsk state university. - Ulyanovsk : UISU, 2019. - 3ara. ¢ skpana; Heomy0mauko-
BaHHBIN pecypc; Ha anri. s13. - DnektpoH. TekcroBbie AaH. (1 daiin : 2,88 MB). - Tekcr :
anexktponnbii // URL: http://lib.ulsu.ru/MegaPro/Download/MObject/6212

2. Methodical instructions of independent work on medical informatics or informatics (in
medicine) for the students of 31.05.01 «General medicine» / V. V. Rybin; Ulyanovsk
state university. - Ulyanovsk : UISU, 2019. - 3aru. ¢ skpana; Heony0aukoBaHHBIH pe-
cypc; Ha anrm. s13. - DnexTpoH. TekcroBble aaH. (1 ¢aiin : 276 KB). - TekcT : anekTpoH-
ueiit / URL: http://lib.ulsu.ru/MegaPro/Download/MObject/6211

CornacoBaHo:

s Sedeiiovtmps G K g posiansis 122

JIOIKHOCTD COTPYIHUKA HAY4HOH OMOIMOTEKH DdUO nonnyrcf nara

b) Software: OS Microsoft Windows, Microsoft Office, Browser, Online Image processing
software.

c) Professed data base, directory and search systems:

1. E-library ULSU. Access mode:: http://lib.ulsu.ru/MegaPro/Web
2. ELS "Consultant of a student”. Access mode::
http://www.studentlibrary.ru/pages/catalogue.html.

CoracoBaHo:

4% |/ ¢ pode N2 | 237 |

44 e N {
Jomxnocts cotpynauka YUTuT [)5(6] ; TIOATINCh aTa

12. MATERIAL AND TECHNICAL SUPPORT OF THE DISCIPLINE

Classrooms for seminars, for the current control and interim certification, group and indi-
vidual consultations of the Committee are designed with specialized furniture.

Rooms for independent work are equipped with computer equipment with the ability to
connect to the Internet and provide access to electronic information and educational environ-
ment, electronic library system.

13. SPECIAL CONDITIONS FOR STUDENTS WITH DISABILITIES
Training students with disabilities is carried out taking into account the peculiarities of

psychophysical development, individual capabilities and health of such students. Education of
students with disabilities can be organized in conjunction with other students, and separately. If
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necessary, students from among persons with disabilities (at the request of the student) may be
offered one of the following options for the perception of information, taking into account their
individual psychophysical characteristics:

— for persons with visual impairment: in printed form in large print; in the form of an elec-
tronic document; in the form of an audio file (translation of educational materials into audio for-
mat); in printed form in Braille; individual consultations with the involvement of a tiflosurdo-
perevodchika; individual tasks and consultations;

— for persons with hearing impairment: in printed form; in the form of an electronic docu-
ment; video materials with subtitles; individual consultations with the assistance of a sign lan-
guage interpreter; individual tasks and consultations;

— for persons with musculoskeletal disorders: in printed form; in the form of an electronic
document; in the form of an audio file; individual tasks and consultations.

%
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JUCT UBSMEHEHU
Ne | Copep:xkaHue n3MeHeHHsI HJIHM CChLIKA DUO 3aBeaywomero kadeapoii, MMoanucs | Jara
n/0 | Ha NpujaraeMblii TEKCT U3MeHEHUsI peaau3yoniei AUCIUNIN-
HY/BbINycKaWOMIeil Kadeapsl
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