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Curriculum of the discipline

1. Description of the discipline, its purpose, subject of study and learning outcomes

The basis for studying this academic discipline is the process of training and preparing specialists

in the field of 163 “Biomedical Engineering” under the educational and professional program (hereinafter
referred to as EPP) “Medical Engineering” of the first (bachelor's) level of higher education capable of
solving problems in the field of biomedical engineering, related to the development of software products
based on the Python language for the application of these skills in the development of databases, data
processing, diagnostic information, and computer modeling in biological biotechnical systems in the final
certification works of future specialists.

Training in the discipline “Fundamentals of Informatics” is carried out on the basis of a student-
centered approach and a strategy of interaction between the teacher and the student with the aim of
helping students master the material and develop practical skills.

General competencies (OPP was put into effect by the Rector's Order NON/434/2024 of 10.06.2024 p.):

ZK 1 - Ability to apply knowledge in practical situations
ZK 2 - Knowledge and understanding of the subject area and understanding of professional
activities


https://do.ipo.kpi.ua/course/view.php?id=419

ZK 3 - Ability to communicate in the official national language both orally and in writing
ZK 4 - Skills in using information and communication technologies

ZK 5 - Ability to conduct research at an appropriate level

ZK 6 - Ability to search, process, and analyze information from various sources

ZK 11 - Ability to assess and ensure the quality of work performed

Special (professional) competencies (OPP was put into effect by the Rector's Order NON/434/2024 of
10.06.2024 p.):

FK 1 - Ability to apply engineering software packages for research, analysis, processing, and
presentation of results, as well as for automated design of medical devices and systems

FK 3 - Ability to study and apply new methods and tools for analysis, modeling, design, and
optimization of medical devices and systems

FK 6 - Ability to effectively use tools and methods for analysis, design, calculation, and testing in
the development of biomedical products and services

FK 10 - Ability to apply the principles of modern automated control systems in the production of
medical devices, their technical, Igorithmic, informational, and software support

FK 11 - Ability to develop, plan, and conduct experiments using specified technical and biomedical
techniques, applying mathematical methods in the analysis and modeling of the functioning of
living organisms, systems, and processes in biology and medicine, computer processing, analysis,
and synthesis of the obtained results.

The program learning outcomes dfter studying the discipline "Microprocessor Engineering" are (OPP

was put into effect by the Rector's Order NON/434/2024 of 10.06.2024 p.):
PRN 1- The ability to apply knowledge of the fundamentals of mathematics, physics and
biophysics, bioengineering, chemistry, engineering graphics, mechanics, materials resistance and
strength, properties of gases and liquids, electronics, computer science, signal and image
acquisition and analysis, automatic control, system analysis, and decision-making methods at a
level necessary for solving biomedical engineering tasks
PRN 5 - Be able to use databases, mathematical and software tools for data processing and
computer modeling of biotechnical systems
PRN 14 - Analyze the level of compliance with current global standards, evaluate decisions, and
formulate tasks for the development of automated control systems considering the capabilities of
modern technical and software automation tools for medical equipment
PRN 20 - Knowledge and application of research methods in biomedical engineering, methods and
tools for organizing and processing experimental data, statistical methods for modeling and
simulating processes and systems of physical and biological nature, modern programming
technologies and supporting tools, methods for designing digital and microprocessor-based
medical systems
PRN 23 - Development and implementation of modern diagnostic and therapeutic methods
associated with the use of biotechnology, computer, and nanotechnology through the
improvement of technical elements of medical devices and systems, as well as medical products, in
the process of professional activity

2. Prerequisites and postrequisites of the discipline (place in the structural and logical scheme of
education according to the relevant educational program)

The academic discipline “Fundamentals of Informatics” belongs to the professional training cycle. In
accordance with its subject matter, it integrates knowledge from the discipline “Engineering and
Computer Graphics.” According to the structural and logical scheme of the specialist training
program, the discipline “Fundamentals of Informatics” is closely related to other disciplines of



professional training: Methods of Modeling and Analysis of Biomedical Processes and Systems,
Object-Oriented Programming.

3. The content of the discipline
The main sections and topics that will be considered in the process of studying the course:
Section 1. Basic concepts of programming in Python

Topic 1.1. Technical and software tools for automation: from the history of computers to modern
world standards.

Topic 1.2. Systems analysis and decision-making methods: algorithmization of biomedical

engineering problems.

Topic 1.3 Modern programming technologies and tools: introduction to Python for engineering

problems

Topic 1.4 Data types and working with numbers

Topic 1.5 Automatic control methods: logical structures and decision-making in programming.

Topic 1.6 Information systematization methods: cyclic while structures for process monitoring.

Topic 1.7 Data processing software: sequences, lists, and tuples.

Topic 1.8 Modeling and simulation of physical processes: for loops and iterative processing.

Topic 1.9 Using databases and associative structures: dictionaries and sets in computer science.

Topic 1.10 Information design and transmission standards: strings, coding and report formatting.

Section 2. Fundamentals of computer science and data processing

Topic 2.1 Improvement of technical elements of medical systems: procedural programming and
functions.

Topic 2.2 Integration of knowledge of biophysics and electronics: modularity and use of
engineering libraries.

Topic 2.3 Mathematical support for modeling biotechnical systems: working with files and data.

Topic 2.4 Evaluation of solutions and analysis of compliance with standards: exception handling
and software reliability.

Topic 2.5 Acquisition and analysis of signals and images: data visualization and graphical
analysis.

Topic 2.6 Methods of statistical processing of experimental information: working with arrays
(NumPy)

Topic 2.7 Computer and nanotechnologies in medical devices: digital information and coding

4. Training materials and resources
Basic literature:

1. ®edopiH I. B., OcHosu iHhopmamuku ma npoepamysaHHsa: KoHcriekm rekyil
[EnekmpoHHuli pecypc] : Hag4anbHuli MOcibHUK 0158 cmyd. crieyiansHocmi 122 «Komn’tomepHi Hayku» /
I. B. ®edopiH; Kl im. leopsa CikopcbKozo. — EnekmpoHHi mekcmosi 0aHi (1 ¢hatin: 1,09 Mbaiim). — Kuis:
KTrl im. lzopsa CikopcbKkozo, 2023. — 179 c.

2. ®edopiH I. B., OcHosu iHGopmamuKku ma npoepamysaHHa: [lpakmuyHi pobomu
[EnekmpoHHuli pecypc] : Hasy. nocib. 0as cmyd. cneyiansbHocmi 122 «Komn’tomepHi Hayku» / I. B.



®edopiH; KIl im. lzopsa Cikopcbkoeo. — EnekmpoHHi mekcmosi 0aHi (1 ¢alin: 0,18 Mbalim). — Kuie: K1l
im. lzopa CikopcbKozo, 2023. — 89 c.

3. AxoseHKo A. B. OcHosu rnpoepamysaHHs. Python. YacmuHa 1 [EnekmpoHHUl pecypc] :
niopyyHUK 0014 cmydeHmis AKi Has4aromeca 3a creuyianbHicmwo 122 «Komn’tomepHi HayKu»
cneuianizayieto «IHpopmauiliHi mexHonozii 8 6ionoaii ma meduyuHi» / A. B. AkoseHko ; KIl im. lzops
CikopcbKoeo. — EnekmpoHHi mekcmosi daHi (1gpatin: 1,71 M6atim). — Kuis : Kl im. leops CikopcbKoeo,
2018. — 195 c. Pexcum docmyny: https://ela.kpi.ua/handle/123456789/25111

4. KocmrwuyerHko A. O. OcHosu npoz2pamysaHHa mMoeoro Python: HasuyanbHUl nMoci6HUK. Y.:
®or banukiHa C.M., 2020. 180 C. Pexcum docmyny:
https://epub.chnpu.edu.ua/jspui/bitstream/123456789/5584/1/%D0%9E%D1%81%D0%BD%D0%BE%DO
%B2%D0%B8%20%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D1%83%D0%B2%D0%B
0%D0%BD%D0%BD%D1%8F%20%D0%BC%D0%BE%D0%B2%D0%BE%D1%8E%20Python.pdf

5. IHgpopmamuka. OcHosu npo2pamysaHHA ma anzopummu. Moea npozpamysaHHa C.
JlabopamopHuli npakmukym [EnekmpoHHuUl pecypc] : Has4anbHUl NocibHUK 049 3006y8ayie cmyneHs
6aKanaspa 3a oc8IMHIMU npo2pamamu «IHmenekmyanbHi mexHonoRii padioeneKmpPoHHOI MexHIKU»,
«IHpopmauyiliHa ma KomyHikayiliHa padioiHxeHepia», «PadiomexHiyHi KoM’ tomepu308aHi cucmemu»,
«lHpopmauiliHe 3ab6e3neyeHHA pobomexHiyHux cucmem» cneyianeHocmi 172 TenekomyHikayii ma
padiomexHiku 126 IHghopmauiliHi cucmemu ma mexHonoeii / KMl im. lzops Cikopcokoao ; yknad. C. B.
BuwmHesut, M. 0. KamiH, €. B. Kpunos. — EnekmpoHHi mekcmosi 0aHi (1 ¢alin: 3,3 Mbalim). — Kuie : KIl
im.  lecopa  Cikopcbkoeo, 2022. — 221 «c¢. — Hasea 3 ekpaHa. Pexum Oocmyny:
https://ela.kpi.ua/handle/123456789/48158

Additional literature (electronic resources):

1. Epik M. lMpuwseudweHull kKypc Python / Mammec Epik. — Kuis: BudasHuumeo Cmapozo
Jlesa, 2021. — 600 c.
2. Bacunees O. [lpoepamysaHHAa mosoro Python / Onekcili Bacunves. — TepHonine:

HasuanbHa kHu2a 6o2oaH, 2019. — 204 c.
3. Naomi Ceder The Quick Python Book 3rd Edition / Naomi Ceder. — NY: Manning
Publications Co., 2018 — 432 p.

4, Kenneth A. Lambert Fundamentals of Python: first programs / Kenneth A. Lambert. — NY:
Cengage Learning, 2018 — 476 p.

5. EneKkmpoHHUli nymieHUK Mo80K  npoz2pamysaHHA Python. [Pewcum odocmyny]:
https://pythonguide.rozh2sch.org.ua/

6. OHnaliH naamgopma ma b/l 0na susvyeHHA asn20pummie ma MO8 MPOo2PAMYBAHHA.
[Pexcum docmyny] https.//leetcode.com/

7. Aneebpa fn02iKu. Mamepian 3 gikineoii [Pexcum docmyny]:
https.//uk.wikipedia.org/wiki/Anzebpa_noeiku

8. JlocKkoHani 0u3'toHKMuUgHa U KOH''OHKMUBHA HOPMasbHI hopmu. /labopamopHa poboma.
[Pexcum docmyny]: http://www.berkut.mk.ua/download/knyrik/dm/lab1.pdf

9. The Python Tutorial [EnekmpoHHuli pecypc] — Pewcum 0docmyny 00 pecypcy:

https.//docs.python.org/3/tutorial/index.htmi.

10. HasuaneHi mamepianu: Python [EnekmpoHHuli pecypc] — Pexcum docmyny 0o pecypcy:
http://www.matfiz.univ.kiev.ua/pages/13.

11. Kpenesuu, A.ll. C y 3a0a4yax i npuknadax : Has4yanbHUl nocibHUK i3 OucyunaiHu
"IHpopmamura ma npozpamysaHHa" / A.l1. KpeHesuy, O.B. O6siHues. — K. : BudagHu4o-noniepagiyHuli
ueHmp "KuiscoKuli yHisepcumem", 2011. — 208 c.

12. 36ipHuK 3a0a4 3 ducyunaiHu "IHgpopmamuka i npoepamysarHHa" / Bakan €E.C., J/luumaH
B.B., O6siHyes O.B., bybnauk B.B., [loszuli b.11., [Toroe B.B. -2- 2e sudaHHs, sunpasseHe ma 00nosHeHe —
K.: Bl "KuisceKuli yHisepcumem", 2006.— 94 c.

13. E-Olymp [EnekmpoHHuli pecypc] — Pexcum 0docmyny 0o pecypcy: www.eolymp.com.

14. Eric Matthes, Python Crash Course, 2nd Edition: A Hands-On, Project-Based Introduction
to Programming, 2019, 544 p.



15. Al Sweigart, Automate the Boring Stuff with Python, 2nd Edition: Practical Programming
for Total Beginners, No Starch Press, Inc., 2020, 592p.

16. MemoouyHi pekomeHOaUii 00 BUKOHAHHA KOMM'IOMepPHUX MpaKkmuKymie (nomoyHa
gepcia: http://ela.kpi.ua/handle/123456789/19848 ).

17. EnekmpoHHul nopman iHpopmamuKu ma npo2pamyeaHHs -
https.//www.geeksforgeeks.org/

18. EnekmpoHHul nymisHuUK MO80H npo2pamyeaHHA Python -
https://pythonguide.rozh2sch.org.ua/

19. Asmomamu3oeaHa iHgopmauiliHa cucmema «EanekmpoHHuli kamnyc HTYY «KIll» -
http.//kpi.ua/ecampus

20. HasyaneHa BA: http.//witdba.iptcom.net:8080/apex/

21. OHnaliH nnamgopma ma b/l 014 8UB4YEHHA AA20pPUMMIB MA MO8 MpPO2PAMYBAHHA —
https://leetcode.com/

Educational content

5. Methods of mastering the discipline (educational component)

No Subject Program The main tasks
s/n e Control Deadline
outcomes S

1. | Technical and software tools for

automation: from the history of PRN 14 Practical work 1 1th week
computers to modern global standards.

2. | System analysis and decision-making
methods: algorithmization of biomedical PRN 11 Practical work 2 2th week
engineering tasks.

Modern programming technologies and

3 tools: introduction to Python for PRN 20 Practical work 3 2th week
engineering tasks.
4. | Data types and working with numbers. PRN 1 Practical work 4 3th week
5. | Automatic control methods: logical
structures and decision-making in PRN 1 Practical work 5 3th week
programming.
6. | Methods of information
systematization: while loops for process PRN 20 Practical work 6 4th week
monitoring.
7. | Software for data processing:
sequences, lists, and tuples. PRN 5 Practical work 7 4th week
8. | Modeling and simulation of physical
processes: for loops and iterative PRN 20 Practical work 8 5th week

processing.

9. | Use of databases and associative

structures: dictionaries and sets in PRN 5 Practical work 9 6th week
computer science.

10. | Standards for  formatting and

transferring information: lines, PRN 14 Practical work 10 7th week
encoding, and formatting reports.

11. Improving the technical elements of

medical systems: procedural PRN 23 Practical work 11 8th week
programming and functions. Functions




Ne Subject Program The main tasks
n learnin :
5/ earning Control Deadline
outcomes measure
12. | Integrating knowledge of biophysics and
electronics: modularity and the use of PRN 1 Practical work 12 9th week
engineering libraries.
13. | Mathematical support for modeling
biotechnical systems: working with files PRN 5 Practical work 13 10th week
and data.
14. | Evaluation of solutions and analysis of
compliance with standards: exception PRN 14 Practical work 14 11th week
handling and software reliability.
15. | Acquisition and analysis of signals and
images: data visualization and graphical PRN 1 Practical work 15 12th week
analysis.
16. | Methods of statistical processing of
experimental information: working with PRN 20 Practical work 16 13th week
arrays (NumPy).
17. | Computer and nanotechnologies in Modular control work
medical devices: digital information and Formatting and
. PRN 23 ..
coding submission of work, 14th week
defense of Calculation
and graphic work
18. | Test Obtaining a credit
“automatically” or a 15th week
credit test
Practical works
. . Duration in
Ne s/n Practical work topic
hours
1 Evaluation of technical means of automation and architectural solutions of modern 2
computers
ISystem analysis methods in the construction of decision-making algorithms in medicine 4
Use of modern programming tools for solving engineering problems 2
Application of the basics of mathematics and computer science to perform computer 2
arithmetic
5 |Development of algorithms for automatic process control based on logical operators 2
6 |Systematization of information using cyclic structures for monitoring biosignals 2
7 |Use of software for processing medical data sequences 2
8 |Modeling and simulation of processes of physical nature using iterative cycles 2
9 Use of databases and associative arrays for structuring medical information 2
10 |Standardization of output and coding of text information in automated systems 2
11 |Development of functional elements for improving medical systems 2
12 |Integration of knowledge of biophysics and electronics through modular programming 2
13 |Mathematical support for data storage and modeling of biotechnical systems 2
14 |Analysis of compliance of software with world reliability standards using exception 2
handling
15 |Storage and analysis of signals and images by means of graphic visualization 2




16 |Methods of statistical processing of experimental information using numerical arrays

17 |MCR System analysis and algorithmization of biomedical problems in Python

6. Independent student work

Types of independent work (preparation for classroom sessions, performing calculations based
on primary data obtained in laboratory sessions, solving problems, writing essays, performing
calculation work, completing homework assignments, etc.):

Independent work

Number of
. . . . hours of
Ne List of topics and questions for independent study and references to ind dent
s/n educational literature independe
work by the
student
Section 1. Basic concepts of programming in Python
List of questions for independent study
1 SRC 1.1: Evolution of computer architecture and current trends in biomedical 6
computing. [1 P. 5-18; 5 P. 10-2]
2 SRC 1.2: Algorithm development for diagnostic protocols (block diagrams 6
and pseudocode). [1 P. 22-35; 5 P. 30-42]
3 SRC 1.3: Configuring virtual environments (venv) and package managers 4
(pip) for engineers. [3 C. 10-20; 4 C. 5-15.]
4 SRC 1.4 Truth table construction and logical operations in medical decision- 6
making systems. [3 P. 60—75; App. 7, 8.]
5 SRC 1.5 Interruption of cycles (break, continue) when monitoring critical 6
patient conditions. [3 C. 78-85; 4 C. 65-72]
6 SRC 1.6 Using associative structures to create symptom databases and 4
medical registries. [3 P. 130-145; 4 P. 110-125]
7 SRC 1.7 Medical information encoding standards (ASCII, Unicode) and 8
regular expressions. [3 C. 45-58; 4 C. 40-55]

Section 2. Fundamentals of computer science and data processing
List of questions to be considered for independent study:

8 SRC 2.1: Recursive functions in modeling biological structures (fractals, 6
trees).. [1 P. 130-145; 3 P. 150-165.]

9 SRC 2.2: Processing CSV and JSON formats for data exchange between 5
medical equipment. [1 P. 150-162; 4 P. 155-168.]

10 SRC 2.3: Creating user errors to control software reliability parameters. [3 P. 5
182-195; 4 P. 130-138]

11 SRC 2.4: Setting up graph styles (Matplotlib) for scientific reporting. [4 P. 5
170-180; App. 14]

12 SRC 2.5: Vectorization of computation: moving from loops to matrix 8
operations in NumPy. [Appendix 1, 5]

13 SRC 2.6: Lossless compression methods for storing digital radiographs and 6
ECGs. [1P. 165-175; 11 P. 15-30]

Total 78

One of the main types of semester control during the mastering of the discipline "Microprocessor
Engineering" is the implementation of calculation and graphic work. Calculation and graphic work is
performed in accordance with the requirements, within the period specified by the teacher.

The main purpose of computational and graphic work is to solve a practical problem using the
material learned in lectures and independently, and practical skills acquired in practical work. The
student can write calculation and graphic work only on the subject agreed with the teacher



Approximate subject of calculation and graphic work:

1. Development of an algorithm and software module for automated heart rhythm screening.

2. Mathematical modeling and visualization of the cooling dynamics of biological materials in
cryostores.

3. Statistical processing and analysis of the results of strength tests of biomedical implants.

4. Designing an automated system for controlling air parameters in operating rooms.

5. Developing software tools for calculating and visualizing dose loads in radiotherapy.

6. Simulating biological fluid filtration processes in artificial kidney systems.

7. Digital processing and analysis of amplitude-frequency characteristics of biomedical signals.

8. Creation of an automated database of the technical condition and calibration of medical
equipment in the department..

Requirements for calculation and graphic work:

The CGW includes: title page, introduction, table of contents, main part, conclusions, list of
sources used.

The title page of the CGW should contain the following information: name of the university; name
of the faculty, name of the department; name of the academic discipline; name of the test; level of
higher education; code and name of the specialty; name of the educational and professional program;
task variant, student's last name and first name, course, academic group number; supervisor's full
name; defense result; year.

The introduction should substantiate the relevance and practical significance of the CGW topic,
and define the goal and objectives of the work.

The main part - the CGW topic is revealed by highlighting the main issues, the presentation
should be clear, specific, accompanied by necessary explanations with references to sources of
information.

References should be indicated by a serial number according to the list of sources used in square
brackets, for example, "... in the collection of tasks [3, p.34]...".

The list of sources used (at least 10 sources) is drawn up in accordance with the current rules.

If the information is taken from the Internet, it is necessary, as for ordinary literature, to indicate
the author, the title of the article, and then provide the address of the website on the Internet.

The total volume of the CGW can vary from 15 to 20 pages of the main text, which depends on
the student's ability to briefly and at the same time comprehensively reveal the topic.

The calculation and graphic work is evaluated according to the criteria: completeness and depth
of disclosure of the topic; correctness of calculations; possession of theoretical material; availability of
illustrations (diagrams, tables, figures, schemes, etc.); clarity of references to sources of information;
quality of the design of the CGW; substantiation of the student's own opinion in the form of a
conclusion.

The deadline for submitting the calculation and graphic work for verification: 10 days before the
start of the credit session.

The calculation and graphic work is not checked for plagiarism, but must meet the requirements
of academic integrity. If academic dishonesty is detected, the work is canceled and not reviewed.

Policy and control
7. Policy of academic discipline (educational component)
Attending classes
Attendance at lectures is optional. Attending practical classes is desirable, as they are used to
write express tests / tests, as well as to defend practical work.

The grading system is focused on obtaining points for student activity, as well as performing tasks that
are able to develop practical skills and abilities.

Control measures missed



Missed control measures (defense of practical work) must be practiced in the next classes,
provided that the task is scheduled for the current lesson, or in consultations.
Omissions of writing a module test and express test are not fulfilled.
Calculation and graphic work, which is submitted for inspection in violation of the deadline is evaluated
with a decrease in the number of weight points.

Violation of deadlines and incentive points

Encouragement points Penalty points *
Criterion Weight points Criterion Weight points

Improving practical work 1 points (for | Untimely implementation and | From -0.5 points to -5

each practical | test of practical work points (depending on
work) the delivery date)
Passing distance courses on topics that are 5 points Untimely execution and test | From -2 points to -20
agreed with teachers of calculation and graphic points (depending on
work the construction
period)
Registration of scientific work for 10 points

participation in the competition of student
scientific works

Writing abstracts, articles, participation in 5 points
international, national and / or other
events or competitions on the subject of

the discipline
* if the control measure was missed for a good reason (illness, which is confirmed by a certificate of the established sample) - penalty points are not accrued.

Academic integrity

The policy and principles of academic integrity are defined in Section 3 of the Code of Honor of the
National Technical University of Ukraine “Igor Sikorsky Kyiv Polytechnic Institute”. Read more:
https://kpi.ua/code.

Norms of ethical behavior

Normative principles of behavior of students and employees, defined in sections 2 of the Code of
Honor of the National Technical University of Ukraine “Igor Sikorsky Kyiv Polytechnic Institute”. Read
more: https://kpi.ua/code.

Procedure for appealing the results of control measures

Students have the opportunity to raise any issue related to the control procedure and expect it to
be addressed according to predefined procedures.

The student has the right to appeal the results of the control measure according to the approved
provision on appeals in the National Technical University of Ukraine “Igor Sikorsky Kyiv Polytechnic
Institute” (approved by the order NeNON/128/2021 from 20.05.2021) -
https://osvita.kpi.ua/index.php/node/182
Inclusive education

The discipline "Medical Microprocessor Systems" can be taught to most students with special
educational needs, except for students with severe visual impairments who do not allow to perform
tasks using personal computers, laptops and / or other technical means.

Distance learning

Distance learning takes place through the Sikorsky Distance learning Platform «Sikorsky».

Distance learning through additional online courses on certain topics is allowed subject to
agreement with students. If a small number of students wish to take an online course on a specific topic,
studying the material with such courses is allowed, but students must complete all the tasks provided in


https://kpi.ua/code
https://kpi.ua/code
https://osvita.kpi.ua/index.php/node/182

the discipline.

The list of courses is offered by the teacher after the students have expressed a desire (because the
bank of available courses is updated almost every month).

The student provides a document confirming the completion of the distance course (in the case of
a full course) or provides practical tasks from the distance course and subject to an oral interview with
the teacher on the topics can receive grades for control measures provided for the studied topics
(express control / test tasks, practical work).

Performance of practical works, and also performance of settlement and graphic work, is carried
out during independent work of students in a remote mode (with a possibility of consultation with the
teacher through e-mail, social networks).

Learning a foreign language

Teaching in English is carried out only for foreign students.

At the request of students, it is allowed to study the material with the help of English-language
online courses on topics that correspond to the topics of specific classes.

8. Monitor and evaluate the system of evaluation of learning outcomes (Rating System of
Evaluation)

Evaluation system (current control):

Ne ;
Control measure % We{ght Number Total

s/n points

1. |Completion and defense of practical assignments 60 4 16 64

2. IModular test 20 20 1 20

3. |Calculation and graphic assignment 16 16 1 16

4. |Credit assignment 1 80 80 1 80
Total 100

Tt7s included in the total rating together with the grade for the RGR if the student did not score 60 points Jor the semester or he wants to improve his grade.

The applicant receives a positive credit score based on the results of the semester work if he has a
final rating for the semester of at least 60 points and has fulfilled the conditions for admission to the
semester control, which are determined by the RSE.

With applicants who have fulfilled all the conditions for admission to the credit and have a rating
score of less than 60 points, as well as with those applicants who want to increase their rating score, at
the last scheduled lesson in the discipline in the semester, the teacher conducts a semester control in the
form of a credit test or interview.

After completing the credit test, if the score for the credit test is higher than the rating, the
applicant receives a grade based on the results of the credit test.

If the score for the credit test is lower than the rating, a “hard” RSE is applied — the applicant’s
previous rating (with the exception of the scores for the semester individual assignment) is canceled and
he receives a grade taking into account the results of the credit test. This option forms a responsible
attitude of the applicant to making a decision about taking the credit test, forces him to critically assess
the level of his preparation and carefully prepare for the test.

Calendar control (CC) - is performed twice a semester as monitoring of the current state of
compliance with syllabus requirements.

The purpose of calendar control is to improve the quality of student learning and monitor the
implementation of the schedule of the educational process by students..



Criterion The first CC The second CC
Deadline of calendar controls 8th week 14th week
. lMomoyHuli pelimuHe > 15 6anie > 40 6anie
Conditions -
. Implementation PW Ne 1-7 + +
for obtaining of practical work
a positive PW Ne 8-16 i}
result from Modular control work - *
the calendar
control Calculation and graphic work - B

In case of detection of academic poor quality during training - the control measure is not credited.

Semester certification of students

Mandatory condition for admission to the test Criterion
1 | Current rating RD > 42
2 | Obtaining a positive assessment for the performed calculation and graphic work at Iea‘?t 60% of the
maximum score
3 | All practical works are tested More than 14 points
4 at least 60% of the

Obtaining a positive assessment for the Modular control work ]
maximum score

The results are announced to each student separately in the presence or remotely (by e-mail). Also
recorded in the system "Electronic Campus".

Optional conditions for admission to the exam:

1. Active participation in practical classes.

2. Positive results in the first and second assessments.
3. Attendance at lectures.

Table of translation of rating points to grades on a university scale:

Number points Assessment on the university scale

100-95 Perfectly

94-85 Very good

84-75 Good

74-65 Satisfactorily

64-60 Enough
Less 60 Unsatisfactorily

Admission conditions are not met Not allowed

9. [OopaTtkoBa iHpopmauis 3 gucumnniim (OCBiTHbOro KOMNOHEHTA)

Appendix 1. Program learning outcomes (extended form)

In accordance with the Order of the Ministry of Education and Science of Ukraine No. 1204 dated
November 19, 2018 “On approval of the standard of higher education in the specialty 163 Biomedical
Engineering” for the first bachelor's level of higher education”, in Appendix 1 establishes the
correspondence of learning outcomes to competencies in the discipline “Basics of Informatics”.

Appendix 2. The list of questions for preparation for module control work
The list of questions for preparation for modular control work, and also for preparation for credit is



given in Appendix 2.

Distance learning through additional online courses on certain topics is allowed subject to
agreement with students. If a small number of students wish to take an online course on a specific topic,
studying the material with such courses is allowed, but students must complete all the tasks provided in
the discipline.

The list of courses is offered by the teacher after the students have expressed a desire (because the
bank of available courses is updated almost every month).

The student provides a document confirming the completion of the distance course (in the case of
a full course) or provides practical tasks from the distance course and subject to an oral interview with

the teacher on the topics can receive grades for control measures provided for the studied topics
(express control / test tasks, practical work).

Work program of the discipline (syllabus):

Compiled by Associate Professor of the Department of Translational Medical Bioengineering, Ph.D. Oksana
Serhiivna Bohomolova

Approved by the Department of Biomedical Engineering (protocol Ne 16 of June 21, 2024)
Approved by the Methodical Commission of the Faculty of Biomedical Engineering (protocol Ne 9 of June 26, 2024)



Program learning outcomes (extended form)

Appendix 1.

For syllabus of the discipline «Basics of Informatics»

As a result of studying the academic discipline "Microprocessor Engineering”, students will be able

to::
Compliance of Learning Outcomes with
Competencies according to the Higher Education
Learning outcomes Standard °
(PRN) General Special
Competencies (soft Competencies
skills (professional)

NPH 1| The ability to apply knowledge ZK 1 - Ability to apply knowledge FK 1 - Ability to apply
of the fundamentals of in practical situations engineering software packages
mathematics,  physics  and . . . for .r esearch, anq/y SIS,
biophysics bioengineering ZK 3 - Ability to communicate in processing, and presentation of
chemistry, engineering; the official national language results, as well as for
graphics ’mechanics materials both orally and in writing automated design of medical
resistance and strength, 5 ills i o ) devices and systems
properties of gases and liquids, K 4 - Skills in using infor m at/' on .
electronics, computer science and communication FK 10 - Ability to apply the
signal an(;’ image acquisitim; technologies principles of modern automated
and analysis, automatic control, control . systems . n .the
system analysis, and decision- production of medical devices,
making metho;fs at o level their  technical, Igorithmic,
necessary for solving biomedical inf ormczt/onal, and  software
engineering tasks suppor

MPHS5| Be able to use databases ZK 1 - Ability to apply knowledge FK 1 - Ability to apply
mathematical  and softwar(; in practical situations engineering software packages

ZK 2 - Knowledge and| for research, analysis,

tools for data processing and
computer modeling of
biotechnical systems

understanding of the subject
area and understanding of
professional activities

ZK 3 - Ability to communicate in
the official national language
both orally and in writing

ZK 4 - Skills in using information
and communication
technologies

ZK 5 - Ability to conduct research
at an appropriate level

ZK 6 - Ability to search, process,
and analyze information from
various sources

processing, and presentation of
results, as well as for
automated design of medical
devices and systems

FK 3 - Ability to study and apply
new methods and tools for
analysis, modeling, design, and
optimization of medical devices
and systems

FK 6 - Ability to effectively use
tools and methods for analysis,
design, calculation, and testing

in  the  development  of
biomedical  products and
services

FK 10 - Ability to apply the
principles of modern automated
control  systems in  the
production of medical devices,
their  technical, Igorithmic,
informational, and software
support




Learning outcomes
(PRN)

Compliance of Learning Outcomes with
Competencies according to the Higher Education
Standard °

General
Competencies (soft

skills

Special
Competencies
(professional)

PRN 14

Analyze the level of compliance
with current global standards,

evaluate decisions, and
formulate  tasks  for  the
development of automated

control systems considering the
capabilities of modern technical
and software automation tools
for medical equipment

ZK 1 - Ability to apply knowledge
in practical situations

ZK 2 - Knowledge and
understanding of the subject
area and understanding of
professional activities

ZK 3 - Ability to communicate in
the official national language
both orally and in writing

ZK 4 - Skills in using information
and communication
technologies

ZK 5 - Ability to conduct research
at an appropriate level

ZK 6 - Ability to search, process,
and analyze information from
various sources

FK 1 - Ability to apply
engineering software packages
for research, analysis,

processing, and presentation of
results, as well as for
automated design of medical
devices and systems

FK 6 - Ability to effectively use
tools and methods for analysis,
design, calculation, and testing

in  the  development  of
biomedical products and
services

FK 10 - Ability to apply the
principles of modern automated
control  systems in  the
production of medical devices,

ZK 11 - Ability to assess and their  technical,  Igorithmic,
ensure the quality of work informational, and software

performed support
PRN 20| Knowledge and application of ZK 4 - Skills in using informat/:on FK .1 - Ability to apply
research methods in biomedical and communication engineering software packages
technologies for research, analysis,

engineering, methods and tools
for organizing and processing
experimental data, statistical
methods for modeling and
simulating  processes  and
systems of physical and
biological  nature, modern
programming technologies and
supporting tools, methods for
designing digital and
microprocessor-based medical
systems

ZK 5 - Ability to conduct research
at an appropriate level

ZK 6 - Ability to search, process,
and analyze information from
various sources

processing, and presentation of
results, as well as for
automated design of medical
devices and systems

FK 3 - Ability to study and apply
new methods and tools for
analysis, modeling, design, and
optimization of medical devices
and systems

FK 11 - Ability to develop, plan,
and conduct experiments using
specified technical and
biomedical techniques, applying
mathematical methods in the
analysis and modeling of the
functioning of living organisms,
systems, and processes in
biology and medicine, computer
processing, analysis, and
synthesis of the obtained
results.

PRN 23

Development and
implementation of modern
diagnostic  and  therapeutic

methods associated with the
use of biotechnology, computer,

ZK 1 - Ability to apply knowledge
in practical situations
ZK 2 - Knowledge and
understanding of the subject
area and understanding of
professional activities

FK 6 - Ability to effectively use
tools and methods for analysis,
design, calculation, and testing

in  the  development  of
biomedical products and
services




Learning outcomes
(PRN)

Compliance of Learning Outcomes with
Competencies according to the Higher Education
Standard °

General
Competencies (soft

skills

Special
Competencies
(professional)

and nanotechnology through
the improvement of technical
elements of medical devices and
systems, as well as medical
products, in the process of
professional activity

ZK 11 - Ability to assess and
ensure the quality of work
performed

FK 10 - Ability to apply the
principles of modern automated
control ~ systems  in the
production of medical devices,

their  technical, Igorithmic,
informational, and software
support

FK 11 - Ability to develop, plan,
and conduct experiments using
specified technical and
biomedical techniques, applying
mathematical methods in the
analysis and modeling of the
functioning of living organisms,
systems, and processes in
biology and medicine, computer
processing, analysis, and
synthesis of the obtained
results.

®Order of the Ministry of Education and Science of Ukraine No. 1204 dated November 19, 2018 “On approval of the standard of higher
education in the specialty 163 Biomedical Engineering” for the first bachelor's level of higher education”.




1.

Appendix 2.
For syllabus of the discipline «Basics of Informatics»

The list of questions for preparation for module control work,
and also for preparation for test

Which computer architecture involves storing programs and data together in memory? (Von

Neumann architecture).

2.

What property of an algorithm means that it must complete in a finite number of steps?

(Finiteness/Effectiveness).

3.

© 0N U A

10.

11.
12.

What symbol is used in Python for single-line comments? (#).

. What function is used to output data to the console? (print()).
. What is the result of executing the operation 7 // 2 in Python? (3).

What operator is used to raise a number to a power? (**).

. What data type is the result of the operation 5 / 2? (float).
. What is the process of finding and correcting errors in code called? (Debugging).

. What function converts the string "123" to an integer? (int()).

What operator is used to find the remainder of a division? (%).

How to write the name of a variable to store pulse rate according to PEP 8? (pulse_rate).
What logical operation should be used so that the condition is true only when two

requirements are met simultaneously? (and).

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.

What will the function type(3.14) return? (<class 'float'>).

What symbol is used for the assignment operation? (=).

What data type is used for True/False values? (bool).

What operator is used to test multiple alternative conditions after if? (elif).

What keyword stops the execution of a loop prematurely? (break).

What keyword skips the rest of the loop body and goes to the next iteration? (continue).
What loop is appropriate to use if the number of iterations is known in advance? (for).
Which loop runs as long as the condition remains true? (while).

What is the result of range(5)? (A sequence from 0 to 4).

How do you check if the number x is between 10 and 20, inclusive? (10 <= x <= 20).
What is an "infinite loop" and how is it usually created using while? (while True).

What function returns the number of elements in a list? (len()).

Is an else block required for an if statement? (No).

What brackets are used to denote a list? ([]).

How is a tuple different from a list? (It is immutable).

What method adds an element to the end of a list? (append()).

What data structure uses key-value pairs? (Dictionary/dict).

What is the index of the first element in a Python list? (0).

How to get the last element of a list L without knowing its length? (L[-1]).

Which dictionary method allows you to get the value by key, avoiding an error if it is not

there? (get()).

33.
34.
35.
36.
37.
38.
39.
40.
41.
42.

What operation is called a "slice"? (Getting part of a sequence, for example L[1:4]).

Which method converts the entire text of a string to uppercase? (upper()).

How to check if a key exists in a dictionary? (Use the in operator).

What keyword begins a function declaration? (def).

Which operator returns the result of a function? (return).

What are the names of variables defined inside a function? (Local).

What code block is used to catch errors (exceptions)? (try ... except).

How to import the standard math module? (import math).

Which function of the math module calculates the square root? (math.sqrt()).

What is a docstring in a function? (The documentation line at the beginning of a function).



43. What file mode should be selected to write data (open) if the file needs to be created or
overwritten? ('w’).

44. What method reads the entire contents of a text file in one line? (read()).

45. What error will occur when trying to divide a number by 0? (ZeroDivisionError).

46. Which Python library is the standard for working with large numerical arrays in engineering?
(NumpPy).

47. Which module is used for plotting and visualizing signals? (Matplotlib).

48. What advantage do NumPy arrays have over standard Python lists? (Processing speed and
less memory usage).

49. What is the name of the medical image format that is the world standard? (DICOM).

50. What NumPy function should be used to calculate the arithmetic mean of an array?

(np.mean()).



