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When developing a discipline program, the program includes:

1. Federal State Educational Standard for the specialty 31.05.01 General Medicine,
approved by the Ministry of Education and Science of the Russian Federation on "12"
August 2020 No. 988

2. Educational plans of EP HE in the specialty 31.05.01 Medical business,
(J11-21-02-2211H), (JIO-21-01-211H),

approved by the Academic Council of the Federal State Budgetary Educational Institution of the
Ministry of Health of the Russian Federation 30 .03.2022, Protocol No. 6

The working program of the discipline "Information technologies in medicine"”, approved at the
meeting of the department of chemistry and physics on 08.02. 2022 Protocol No. 7

The work program of the discipline was approved at a meeting of the central coordinating
educational and methodological council on 22.03. 2022 Protocol No.4

The working program of the discipline was approved by the Academic Council of the Federal
State Budgetary Educational Institution of Higher Education NOSMA of the Ministry of Health
of Russia on 30.03.2022 Protocol No. 6

Developers:

Lecturer at the Department of Kazaryan M.L.
Chemistry and  Physics,
Associate Professor

Reviewers:

Bichegkuev M.S. ,Professor, Doctor of physical and mathematical sciences FGBOU VO NOSU

Avetisyan R.R., Associate Professor of the Department of Health Organization with Psychology
and Pedagogy, FSBEI HE NOSMA of the Ministry of Health of Russia, Ph.D.



Content of the work program

1. the name of the discipline;

2. a list of the planned learning outcomes in the discipline, correlated with the planned
results of mastering the educational program;

3. an indication of the place of discipline in the structure of the educational program;

4. the amount of discipline in credit units, indicating the number of academic or
astronomical hours allocated for contact work of students with a teacher (by type of training)
and for independent work of students;

5. the content of the discipline, structured by topics (sections) with an indication of the
number of academic or astronomical hours allocated for them and types of training;

6. a list of educational and methodological support for independent work of students in the
discipline;

7. fund of evaluation means for the intermediate certification of students in the discipline;

8. a list of basic and additional educational literature necessary for mastering the discipline;
9. a list of resources of the information and telecommunication network "Internet”
(hereinafter referred to as the "Internet” network) necessary for mastering the discipline;

10. guidelines for students on the development of the discipline;

11. a list of information technologies used in the implementation of the educational process
in the discipline, including a list of software and information reference systems (if
necessary);

12. Description of the material and technical base required for the implementation of the
educational process in the discipline.

13. Conducting educational activities using e-learning and distance learning technologies
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Name of the section of

Development

Indicators of

Development results

l;\/ﬁ:[ comgltgc.ence the gdgca}tional results competence to know be able to to own
disciplines know achievement
1 2 3 4 5 6 7 6
OPK- 10 The ability to solve Biomedical ID-1 OPK-10 theoretical use basic
standard tasks of Signal Analysis - foundations of educational, technologies of
professional activity Digital signals 'Uses modern medical informatics | gcientific information
using information, and images information and | ’ transformation,
bibliographic resources, communication poputar graphic, text,
1 medical and biological toolsand science table editors,
' terminology, information technologies in literature, Internet search.
and communication professional
technologies, taking into activities.
account the basic
requirements of
information security
OPK- 10 The ability to solve Digital images in | ID-1 OPK-10 Functional use technical skills of
standard tasks of MATLAB and transformations of means, install | working with
professional activity their application | Uses modern signals. and remove the MATLAB
using information, in medical information and programs, package
2. bibliographic resources, | research communication connect basic
medical and biological tools and PC elements

terminology, information
and communication
technologies, taking into
account the basic

technologies in
professional
activities.




requirements of
information security

OPK- 10 The ability to solve Software for the | ID-1 OPK-10 theoretical use skills of
standard tasks of implementation Uses modern foundations of educational, | working with
prgfesgl?nal activity of information oot e computer science, scientific, the MATLAB
using information, processesin - collection, storage, popular package
bibliographic resources, | medicine. Basic | communication h . :
medical and biological technologies of tools and search, proqessmg, s_C|ence
terminology, information | discrete technologies in transformation, use of | literature,,
and communication orthogonal and . information computer

. N professional . L
technologies, taking into | wavelet o systems in medicine
account the basic transformations activities. and healthcare:
requirements of _ of information.. mathematical
information security .

methods for solving
intellectual problems
and their application
in medicine;

OPK- 10 The ability to solve Object ID-1 OPK-10 Block diagrams of | use skills of
standard tasks of recognition when digital filters. | educational, working with
professional activity decoding medical _Ufses . modem | <olation of noise in | scientific the MATLAB
using information, images information signals. Recovery of ’
bibliographic resources, communication pqpular package

: e | lost data. | geience
medical and biological tools Approximation Of | |itorature

terminology, information
and communication
technologies, taking into
account the basic
requirements of

technologies
professional
activities.

derivatives. Examples
of wavelets. Discrete
wavelet transform.
Visualization. Fast




information security algorithms and
implementation in
Matlab language.




3. Place of discipline in the structure of the educational program

The discipline "Information technology in medicine™ is optional

4. The volume of the discipline and types of educational work

Total Semester
. hours /
Type of educational work credits VI
units

Classroom lessons (total) 20 20
Including:
Lectures (L)
Practical lessons (PL) 20 20
Seminars (S)
Laboratory work (LW)
Student independent work (IWN), including 16 16
Medical history (MH)
Coursework (CW)
Abstract (Ref)
Settlement and graphic works (SGW)
Preparation for classes (PC)
Preparation for routine control (PRC)
Preparation for intermediate control (PIC)
Other types of independent work 16 16
Type of intermediate certification offset | offset (O)
(0)

: . e (0))
Type of intermediate certification offset
(E) exam (E)
TOTAL: Total labor el 36 36
intensity (units) ZET 10 1.0




5. Content of the discipline

Types of educational
No activities including Forms of
wn of. Name of the section of the | independentwork monitoring
educational students progress (by
Ne Sem | o _
estr disciplines (in hours) week of the
L |LL |[PW [IWS | Total |semester)
1 2 3 4 |5 |6 7 8 9
1. 7 Biomedical Signal Analysis - oS
Digital Signals and Images 5 4 9
2. 7 Digital images in MATLAB and
their  application in  medical 5 4 9 0OS, WS
research
3. 7 Software for the implementation of 0OS, WS
information processes in medicine.
Basic technologies of discrete 5 4 9
orthogonal and wavelet
transformations of information.
4, 7 Object recognition when decoding 0OS, WS
medical images 5 4 9
TOTAL: 20 16 36

Note: OS - oral survey, WS- written survey

6. List of educational and methodological support for independent work

of students in

discipline
Ne/m | No. Name of the teaching methodical development
of
Semestr
1 7 Kazaryan M.L. "Digital processing of medical images in MATLAB"
7. The Fund of Evaluation Means for the Intermediate Certification of Students in
Discipline
Ne/ | List of | Ne Indicator Evaluation Scale of | Name FES
n competenc | semes | assessments Criteria assessment
es ter
1 2 3 4 5 6 7
See standard for | See standard | See standard | _.
quality for quality | for  quality Tickets_ to
1 OPK-10 7 offset; Test
assessment of | assessment of | assessment of
) ) . tasks
education , | education , | education
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approved by | approved by | approved by
order FSBEE HE | order FSBEE | order FSBEE
NOSMA HE NOSMA | HE NOSMA
Ministry of | Ministry  of | Ministry  of
Health of RF | Health of RF | Health of RF
10.07.2018y., 10.07.2018y., | 10.07.2018y.,
No264/0 No264/0 Ne264/0
8. The list of basic and additional educational literature necessary for mastering the
discipline
Koa1-B0o  HaumenoBanm
Ne Ton, IKIEMILTAPOB |0 3 C/cepLKa
n/m | HaumeHoBaHue ABTOp (BI) MeCTO 6nB6J1 K:; e JbC
U31aHH - 1 pe
f OTeK
e
1 2 3 4 5 6 !
OcHoBHas1 JInTepaTypa

1. MenuHCKas Yepnos B.1. u Pocror u/Jl,| 100 5
nHpopMaTHKa ap. ®enukc, 2007.

2. Undopmammonnsie| Cabanos B.U., | Pocros 71 S
CHUCTEMEI B lonybes A.H., H/]]
3;paBooxpanennn | Komuna E.P. , Dennkc,

2007.

3. OcHOBBI YepHoB B.H., | PocToB 101 S
NPAKTHIECKOH Ecaynenko B.U., H/]]

MH(OPMATHKH B Cemenos C.H. , Denuke,
MEIUIIHE 2007.

4, Menuiackas Kuxuu K.C. PocrtoB u//l,| 100 5
CTaTUCTHKA ®dennkc, 2007.

5, MeI[I/IHI/IHCKaH B.I1.Omenrsuenko.| M:I'D0TAP- ((KOHCYJ'ILT&HT
uHpOpMaTHKA , ALA JlemuioBa Menua, 2016 CTy/EHTa»
VuebHuk http://www.stu

dmedlib.r
u/ru/book/I1SB
N9785970
436455.html
JlonmosHuTeabHast
JuTeparypa
1. Nupopmaruka. Apynsaun I'I'., [BnanukaBkas, 196 S
[Tpaktuyeckuit  kypc| Cron6oBckuit  |Omumi, 2005.
IS CTYAE€HTOB H.H.,
MEIUIIMHCKUX BYy30B | KanuHkux
A1O.
[{udposast o6padotka [['oncanec P., M.: Texnocdepa, 1
B cpene MATLAB Bync P, Onaunc 2006
C,



http://www.studmedlib.r/
http://www.studmedlib.r/

3. NH(bopMaIMOHH bie | 0] pel. BiagukaBkas, 222
CUCTEMBI B Apynsana I.T". Omumn, 2001.
TEXHOJIOTMH B
MEIHIUHE u
3JIpaBOOXPAHEHU H
4. OcHoBbl  pabotbl Bl ApyHsHu I'.I'., [Branukaskas, 207
cetu INTERNET Cronbosckuii  [Onmmi, 2001.
JH.,
Kamuakua
A.1O.
5. Mepunuackas I'epacumoB A.H| M..MHA 2007 7
CTaTUCTHKA
6.  Memunuuckas Pen T.B. M:I'DOTAP «KoHCynbTanT
uHpOpMaTHKa Bapy6unoii 5.A. | Menna, 2016 CTYIECHTa»
VueOHHK KoOpuHCKOro http://www.s
tudmedlib.r
u/ru/book/IS
BN9785970
436899.html

9. The list of resources of the information and telecommunication network '*Internet",
necessary for mastering the discipline

1. "Student consultant"

2. www.spsl.nsc.ru/win/navigatrn.html "Navigator on Information and Library Resources of the

Internet” on the site of the GPTNB of the Siberian Branch of the Russian Academy of
Sciences. It is a common resource that integrates links to other libraries.

it2med.ru/mir.ntml "WORLD - Medical Internet Resources” on the website of
"MedInformConsulting” (Moscow). It is a specialized resource that integrates links to medical
libraries and other medical resources.
4. www.scsml.rssi.ru/ Central Scientific Medical Library (TSNMB) IM Sechenov), the database
"Russian medicine™ - contains information on the primary sources, received in the CNMB
after 1988 in the sections
* Articles - include articles from domestic journals and collections;
« dissertations - include domestic abstracts and dissertations;
* books - include domestic, translated and foreign books. This database contains only
bibliographic descriptions of the primary sources available in the CNMB, and practically does
not contain abstracts and texts of the documents themselves. Subscribers can order paper and
electronic copies of articles and abstracts. ITHM6 does not make full copies of books and
dissertations, and also electronic text copies of primary sources.

5. www.webmedinfo.ru/index.php WEBmMedINFO.RU - books (for many medical specialties),

software, reference books, atlases, tests, abstracts, medical
(www.webmedinfo.ru/referat/), articles, drug search in pharmacies of different cities

history

6. medlib.ws/ Medlib.ws — a new project (opened August 1, 2008), offering books and articles

on many medical specialties, traditional medicine and a healthy lifestyle. In addition, the site
hosts electronic reference books, tests and video materials

7. ucm.sibtechcenter.ru/ The Consolidated Catalog of Periodicals and Analytics on Medicine "-

has been implemented since March 2003 and unites 12 medical libraries of Russia of various
departmental affiliations. The main goal of the project is the creation of a consolidated catalog
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of periodicals and analytical lists on medicine. As a linguistic resource, the MeSH thesaurus
and the "Russian Medicines" database act.

8. www.kuban.su/medicine/shtm/00.htm 13 The medical library on the site kuban.su offers
articles, books on various medical specialties (cardiology, gastroenterology, neurology,
nephrology, ophthalmology, gerontology, pulmonology, endocrinology, reproduction,
osteoarthritis, emergency care), materials on the use of medications, links to medical sites and
several normative documents

9. www.neuro.net.ru/bibliot/ The library NEVRONET offers literature for specialists and
patients in the field of neurology, psychiatry and related specialties. Contains a compilation of
materials on epilepsy, dictionaries, reference books and encyclopedias (EEG terminology
dictionary, semiotics of children's diseases, Harrison's directory on internal diseases, Big
Medical Encyclopedia, Big Encyclopedia of Massage, Oxford Medical Dictionary).

10 lib.ru/NTL/MED/ Section "Medicine" of the project "LIB.RU - Maxim Moshkov's Library",
contains reference materials and manuals on some medical issues (physical therapy,
homeopathy, vision improvement, overweight, alternative medicine, surgery, theory of aging)

11 www.medtext.ru/pafiledb/index.php The project "Med TEXT" - contains in the archived form
educational materials on many medical specialties, articles, medical history, abstracts,
software (including MS-DOS).

12 www.medliter.ru/?page=buy A paid resource "Medical literature”. Payment can be made by
sending an SMS message or through any electronic payment system.

14. it-medical.ru/index.php?option=com_mtree&Itemid=33 The electronic medical library 1T
Medical, allowing to view materials on some medical specialties (anatomy, anesthesiology,
medical law, patanatomy, resuscitation, therapy, pharmacy, surgery).

15. www.infarktu.net/ The InfarctuNet project provides specialists with texts on IHD
(myocardial infarction, acute coronary syndrome, stable and unstable angina pectoris),
thrombolytic therapy, atherosclerosis, arterial hypertension, heart failure and arrhythmia

16. www.rusanesth.com/ Russian anesthesia server is a specialized resource offering articles on:
regional anesthesia and pain management, general anesthesia problems, new intensive care,
anesthesia drugs, practical aspects of anesthesiology, obstetric anesthesiology.

17. www.galark.ru/arhiv/index.html The site library "Anesthesiology and Implantology in
Dentistry" contains a selection of articles for patients and doctors. This section also contains
some programs for doctors 14

18. reanclub.info/publ/ Project "Reanimation Club”, is intended for professional and social
communication of specialists related to intensive care, reanimatology, anesthesiology.
Contains a specialized collection of articles and books, medical software

10. Methodical instructions for students to learn the discipline

Training consists of classroom activities (20hours) and independent work (16hours). In the
discipline, the following educational technologies are used. Lecture course: lectures
accompanied by video materials (slide presentations, demo versions of information medical
systems). Practical exercises: designed for individual work of students with a computer,
provide for the solution of situational problems using standard software applications and
fragments of special software tools - operating medical information systems (computer
simulations of the medical-diagnostic process). The proportion of sessions conducted in
interactive forms is at least 46% of classroom activities. Independent work with literature
and the writing of abstracts form the ability to analyze medical and social problems, the
ability to use natural-scientific, medical-biological and clinical information in practice in
various types of professional and social activities. Each student is provided with access to
the library funds of the academy and the department. For each section of the academic
discipline, methodical recommendations for students and guidelines for teachers. Students'
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learning activities, including independent work with literature and specialized software
products, contribute to the mastery of the culture of thinking, the ability in written and oral
speech to logically correctly formalize its results; the formation of a systematic approach to
the analysis of medical information, the perception of innovation.

11. List of information technologies used in the implementation of the educational process
in discipline
MATLAB, Microsoft Office, Test Pro.

12. Description of the material and technical base necessary for the implementation
of the educational process in discipline

Lecture auditoriums with a projector and two equipped computer classrooms for students
to carry out the research and development work provided for in the workshop and equipped with
a local network and access to the Internet; means for implementing multimedia demonstrations
(multimedia projector, laptop, screen, projector, speakers) Lecture auditoriums with a projector
and two equipped computer classrooms for students to carry out the research and development
work provided for in the workshop and equipped with a local network and access to the Internet;
means for implementing multimedia demonstrations (multimedia projector, laptop, screen,
projector, speakers).

Ne/mn Name of the equipment Quantity Technical condition

1 2 3 4

Special equipment

1. multimedia complex (laptop, projector, screen) 1 satisfactory

13. Conducting educational activities using e-learning and distance learning
technologies.

In the context of the introduction of restrictive measures (quarantine) associated with an
unfavorable epidemiological situation, the threat of the spread of a new coronavirus infection
and other force majeure events that do not allow full-time training, it is possible to study this
discipline or part of it using e-learning and distance educational technologies. Teaching the
discipline in the above situations will be carried out through the development of an electronic
course with access to video lectures and interactive course materials: presentations, articles,
additional materials, tests and various tasks. When conducting training sessions, monitoring
progress, as well as intermediate certification of students, platforms of the electronic information
and educational environment of the academy and / or other elearning systems recommended for
use in the academy, such as Moodle, Zoom, Webinar, etc., can be used. Lectures can be
presented in the form of audio, video, "live lectures”, etc. Conducting seminars and practical
classes is possible on-line in both synchronous and asynchronous modes. Seminars can be
conducted in the form of web conferences.
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