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Subject objectives

The purpose of the course is for the student to gain an understanding of the essence of digital and
microprocessor circuits, which are the basis for the operation of all information systems, especially
computers and embedded systems ubiquitous in household appliances, automotive, medical, transportation.
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Learning outcomes

Course outcome

Subject outcome

Method of verification

[liEL3_UO08] The student can
configure and apply advanced
modern information and
communication technologies in the
process of business management
and business communication.

The student acquires the
knowledge necessary to perform
the tasks

The student uses technical
documentation effectively

The student develops programs
for microprocessor

systems

The student implements
programming projects using
recognized methodologies

[SU6] demonstration of practical
skills

[liIEL3_WO04] The student has
advanced knowledge of
mathematical, statistical,
econometric and computer
methods of obtaining, processing
and analysing data depicting the
functioning and development of
the national economy and its
elements, as well as the
phenomena and processes
occurring in their environment.

The student describes and
understands the operation of
digital circuits, architecture of
circuits with microprocessors,
peripheral modules and

memory

The student programs
microprocessor circuits, taking into
account aspects of system
architecture and cooperation with
the hardware layer

The student determines the
functional and non-functional
requirements of the implemented
software

[SW5] implementation of a
problem task

[liIEL3_KO03] The student can work
in, co-create and manage a team;
adapts his/her behavior and
conduct to his/her role in it; is
ready to take responsibility for the
team and bear the consequences;
understands the necessity of
regularity and consistency in
action; is open to other team
members and critical of himself.

The student formulates research
questions for various (software)
solution scenarios in relation to
business problems

The student collaborates openly in
a team consisting of developers,
designers and testers of mobile
applications

The student maintains
professional contact with clients
and translates their expectations
into application features

[SK6] demonstration of practical
skills

[IEL3_UO02] The student is able to
acquire basic information about
economic processes and
phenomena by direct observation,
planned experiment or database
queries, and collect and process it
using modern information
technology tools.

The student acquires the
knowledge necessary to perform
the tasks

The student uses technical
documentation effectively

The student develops programs
for microprocessor

systems

The student implements
programming projects using
recognized methodologies

[SU6] demonstration of practical
skills

[liEL3_KO02] The student can
communicate with the public on
computer science and
econometrics topics in and outside
the workplace, communicate his
knowledge and share his skills
through various media.

The student formulates research
questions for various (software)
solution scenarios in relation to
business problems

The student collaborates openly in
a team consisting of developers,
designers and testers of mobile
applications

The student maintains
professional contact with clients
and translates their expectations
into application features

[SK6] demonstration of practical
skills

[lIEL3_KO1] The student
understands the need to
constantly supplement and
deepen acquired knowledge; is
open to new ideas and teaching
methods.

The student formulates research
questions for various (software)
solution scenarios in relation to
business problems

The student collaborates openly in
a team consisting of developers,
designers and testers of mobile
applications

The student maintains
professional contact with clients
and translates their expectations
into application features

[SK6] demonstration of practical
skills
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Course outcome

Subject outcome

Method of verification

[liIEL3_WO05] The student has
advanced knowledge of the
sources of socio-economic data,
their databases and ways of
creating them.
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The student describes and
understands the operation of
digital circuits, architecture of
circuits with microprocessors,
peripheral modules and

memory

The student programs
microprocessor circuits, taking into
account aspects of system
architecture and cooperation with
the hardware layer

The student determines the
functional and non-functional
requirements of the implemented
software

[SW5] implementation of a
problem task
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Subject contents

Digital technology,

Number systems with different bases,

methods of converting numbers between different notations,
Boolean algebra (basic theorems, de Morgan's laws),

logic gates,

implementation of simple functions,

Karnaugh's method,

examples of applications.

Microprocessor technology,

. modern microcontrollers with special emphasis on the types of microcontrollers available in the
laboratory.

IDE and the Arduino ecosystem

. The hardware layer of modules and extensions,
. programming environment,

. compiling programs,

. use of programmer/loader,

. use of a serial port monitor,

. modules with microcontrollers,

. components and subassemblies available in the laboratory.

Arduino programming

. discussion/reminder of the basic syntax of the C/C++ language with specific reference to Arduino,
. demonstration and discussion of examples of programs and standard libraries.

I/0 devices, peripheral circuits.Analog-to-digital and digital-analog processing.Measurement of physical
quantities and control of actuators.User interface

. buttons,
. knobs (potentiometers, encoders),

. keyboard,

. alphanumeric, graphic and touchscreen displays.

Elements of classic digital technology (in combination with microprocessor technology)

. discussion and demonstration with exercises of digital circuits (counters, 1/O buffers, multiplexers,
demultiplexers, etc.)

Advanced Arduino programming

. Atmel Studio environment,
. discussion of low-level programming elements,

. hardware registers,

. hardware and software interrupt handling,

. operation of 1/0O devices without using Arduino library functions.

Solving practical problems in the design, construction and operation of computer systems. Organization
of project groups. Selection of project topics Dividing into roles in project groups. Division of tasks.
Establishing preliminary schedules for the work of the groups, establishing communication procedures
Completion of literature related to the project topic on an ongoing basis. Presentation on an ongoing basis
of the implementation of the planned tasks Preparation of documentation of the completed part of the
project and development of the reportPresentation and settlement of project tasks  Translated with
www.DeepL.com/Translator (free version)

Prerequisites
and co-requisites

Basic knowledge of computer programming and software, knowledge of object-oriented programming
principles

Assessment methods
and criteria

Subject passing criteria Passing threshold Percentage of the final grade

project 51.0% 100.0%
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Recommended reading

Basic literature

A.1. wykorzystywana podczas zaje¢

1. Wrycza S., Maslankowski J. (red.), Informatyka ekonomiczna.
Teoria i zastosowania, PWN Warszawa 2019

2. Monk S., Arduino dla poczatkujacych. Kolejny krok, Helion
2015

3. Monk S., Arduino, 36 projektow dla pasjonatéw elektroniki, Helion
2015.

A.2. studiowana samodzielnie przez studenta

1. https://forbot.pl/blog/technika-cyfrowa-wstep-spis-tresci-id18070

2. https://forbot.pl/blog/kurs-arduino-podstawy-programowania-spis-
tresci-kursu-id5290

Supplementary literature

1. Jeremy Blum, Odkrywanie Arduino. Narzedzia i techniki inzynierii
petnej czaru. Wydanie II, Helion, 2020

2. Michael Margolis, Brian Jepson, Nicholas Robert Weldin, Arduino.
Przepisy na rozpoczecie, rozszerzanie i udoskonalanie projektéw.
Wydanie Ill, Helion, 2021

3. Martin Evans, Joshua Noble, Jordan Hochenbaum, Arduino w
akgji, Helion, 2014

4. Simon Monk, Elektronika z wykorzystaniem Arduino i Rapsberry
Pi. Receptury, Helion, 2018

eResources addresses

Adresy na platformie eNauczanie:

Example issues/
example questions/
tasks being completed

Work placement

Not applicable
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