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1. GENERAL INFORMATION ABOUT THE EDUCATIONAL COMPONENT 
	1. 
	Name OK
	Internet of Things technologies in the agricultural sector

	2. 
	Faculty/department
	Economics and Management / Cybernetics and Informatics 

	3. 
	Status OK
	VK5 selective

	4. 
	Program / Specialty ( programs ), component which are OK for ( filled in for mandatory OKs) 
	

	5. 
	The OK can be offered for ( filled in for selective OKs) 
	 OPP Administrative Management

	6. 
	NQF level
	

	7. 
	Semester and duration study 
	3rd semester, weeks 1-15 

	8. 
	Number ECTS credits
	5

	9. 
	General the amount of hours and their distribution  
	Contact work ( classes )
	Independent work

	
	
	Lectures 
	Practical / seminar 
	Laboratory 
	 

	
	
	24 
	-
	24
	 
	-
	-
	102 
	 

	10. 
	Language teaching 
	Ukrainian 

	11. 
	Teacher / Educational Component Coordinator
	Associate Professor of the Department Cybernetics and Informatics , Doctor of Pedagogical Sciences Rudenko Yulia Oleksandrivna 

	11.1
	Contact information 
	juliiarudenko @snau.edu.ua; audio 308e.

	12. 
	General description educational component
	The course focuses on skills design , development , debugging IST with visual support . It covers study hardware and software components data visualization , in particular various multimedia programs , interactive panels .

	13. 
	Purpose of the educational component
	Preparation a specialist capable of to design , develop , debug and improve system , communication and hardware software Internet of Things ( IoT ) information systems in agro-industrial complex (APC).

	14. 
	Prerequisites learning OK, connecting with others educational components of the OP
	Educational  component based  on OK IT Infrastructure, IT Project Management Start_ups

	15. 
	Policy academic virtue 
	When performing practical works , writing essays and writing modular , certification , coursework , credit and examination student work is mandatory has to follow the rules of academic integrity . When detected facts copying or Academic dishonesty means that the work done by the student is cancelled .

	16. 
	Link to the course in the system Moodle 
	https://cdn.snau.edu.ua/moodle/course/view.php?id=3153

	
	Keywords
	Internet technologies, Internet of Things ( IoT ), agricultural enterprises, digitalization , agricultural production, blockchain , smart sensors, automation, IoT architecture , smart farms, precision agriculture, wireless networks, cloud computing, monitoring,


 
 
2. LEARNING OUTCOMES BY EDUCATIONAL COMPONENT AND THEIR RELATIONSHIP WITH
PROGRAM LEARNING OUTCOMES
	Results OK training : After study educational component, the student is expected to be able to ...”
	How is it evaluated? RND​

	DRN1. Have knowledge about modern methods , principles and technologies visualizations data , types of visual representations information , features their application for analysis data and support adoption solutions in information systems.
	Multiple choice tests ,
calculation copper task , project activity


	DRN2. Apply modern software tools and online platforms for creating graphs , charts , interactive reports , dashboards and infographics for the purpose of effective representation results analysis data .
	

	DRN3. Design and develop visualizations data different equal difficulties with use modern tools visual analysts , considering features subject area , target audience and principles information design.
	

	DRN4. Analyze and interpret data using​ means visualization , evaluate quality visual representations information , justify choice ways visualization and use results for support managerial , scientific and technical solutions .
	


3. CONTENT OF THE EDUCATIONAL COMPONENT (COURSE PROGRAM)
3. Content educational component ( program educational disciplines )
	Topic.
List questions that​ will be considered within the topic
 
 
	Distribution within the overall time budget
	Recommended reading 

	
	Classroom work
	Independent work
	

	
	Luke 
	P.z / semin . z
	 	Lab. with.
	
	

	
	Daily 
	Abroad .
	Daily 
	Abroad .
	Daily 
	Abroad .
	Daily 
	Abroad .
	 

	Topic 1. Basics of data visualization (2 hours)
1.1 The concept of data visualization 
1.2 The role of visualization in decision support 1.3 Types of data and ways to present them 1.4 Principles of effective visualization

	2
	 
	
	 
	 
	 
	6
	 
	Basic 1,2 Methodical: 1 

	Topic 2. Cognitive foundations of visual information perception (2 hours)
2.1 Peculiarities of human perception of graphic information 
2.2 Color, shape and composition 2.3 Visual errors and data distortions 
2.4 Information design standards

	2
	 
	2
	 
	 
	 
	6
	 
	Basic 1,2 Methodical: 1 

	Topic 3. Basic data visualization methods (2 hours)
3.1 Tables and their applications 
3.2 Column and line charts 3.3 Pie charts and histograms 3.4 Scatter charts and heat maps

	2
	 
	2
	 
	 
	 
	6
	 
	Basic 1.2
Methodical: 1, 2 
 

	Topic 4. Data visualization in Google Sheets and Excel Online (2 hours)
4.1 Preparing data for visualization 
4.2 Building charts 4.3 Interactive elements 4.4 Automating report updates

	2
	 
	2
	 
	 
	 
	6
	 
	Basic 1,2 Methodical: 2 

	Topic 5. Interactive dashboards and BI systems (2 hours)
5.1 The concept of a dashboard 
5.2 KPIs and their visualization 5.3 Interactivity in dashboards 
5.4 Principles of building analytical panels

	2
	 
	2
	 
	 
	 
	6
	 
	Basic 1.2
Methodical: 1
 

	Topic 6. Data visualization in Looker Studio (2 hours)
6.1 Connecting data sources 
6.2 Creating reports 6.3 Setting filters and parameters 6.4 Publishing and sharing reports

	
	 
	
	 
	 
	 
	6
	 
	Basic 1,2 Methodical: 2
 

	Topic 7. Visual Analytics in Tableau Public (2 hours)
Tableau Basics Public 
7.2 Creating visualizations7.3 Developing interactive dashboards7.4 Publishing analysis results

	2
	 
	2
	 
	 
	 
	6
	 
	Basic 1,2 Methodical: 2 

	Topic 8. Infographics and data presentation (2 hours)
8.1 Principles of creating infographics 
8.2 Visual communication of data 8.3 Using Canva for visualization 
8.4 Presenting research results

	 
	 
	2
	 
	 
	 
	6
	 
	Basic 1.2
Methodical: 2
 

	Topic 9. Geovisualization and spatial data (2 hours)
9.1 Features of geodata 
9.2 Maps as an analysis tool 9.3 Online geovisualization services 
9.4 Practical cases of spatial analysis

	
	
	
	
	
	
	
	
	Basic 1.2
Methodical: 2


	Topic 10. Web data visualization technologies (2 hours)
10.1 Modern web visualization platforms 
10.2 Datawrapper and Flourish 
10.3 Interactive charts and reports 10.4 Publishing visualizations on the web
Topic 11. Artificial Intelligence in Data Visualization (2 hours)
11.1 Generative AI and Data Analytics 
11.2 Automatic Graphing and Reporting 11.3 Using ChatGPT for data analysis and interpretation 
11.4 Limitations and risks of AI application

	
	
	
	
	
	
	15
	
	Basic 1.2
Methodical: 2


	Topic 12. Current trends in the development of data visualization technologies (2 hours)
12.1 Visual Analytics 
12.2 Data Storytelling 
12.3 Big Data Visualization 12.4 Development Prospects for Visualization Technologies

	
	
	
	
	
	
	19
	
	Basic 1.2
Methodical: 2


	Total 
	24
	-
	24
	-
	-
	-
	102
	-
	 


 
4. TEACHING AND LEARNING METHODS
	DRN
	Methods teaching 
(work to be carried out by the teacher during the classroom classes , consultations )
	Number of hours
	Methods training ( which types educational activities has perform student independently )
	Number of hours

	DRN1. Have knowledge about modern methods , principles and technologies visualizations data , types of visual representations information , features their application for analysis data and support adoption solutions in information systems.
	Lecture , discussion 
current questions  
 
	5
	Study of theoretical material .
 
	5

	DRN2. Apply modern software tools and online platforms for creating graphs , charts , interactive reports , dashboards and infographics for the purpose of effective representation results analysis data .
	Lecture , practical class , discussion 
current questions  
 
	5 
	Study of theoretical material , implementation 
calculated tasks  
 
	5 

	DRN3. Design and develop visualizations data different equal difficulties with use modern tools visual analysts , considering features subject area , target audience and principles information design.
	Lecture , practical class , discussion 
current questions  
 
	10 
	Study of theoretical material , implementation 
calculated tasks  
 
	10 

	DRN4. Analyze and interpret data using​ means visualization , evaluate quality visual representations information , justify choice ways visualization and use results for support managerial , scientific and technical solutions .
	Lecture , practical class , discussion 
current questions  
 
	4
	Study of theoretical material , implementation 
calculated tasks  
 
	4


 
5. EVALUATION BY EDUCATIONAL COMPONENT
5.1. Diagnostic evaluation ( indicated as needed)
5.2. Summative evaluation  
5.2.1. For evaluation expected results teaching provided 
	No. pr.
	Methods summative evaluation
	Points / Weight in general assessment
	Date drafting

	1. 
	LR1. Basics of working with data in Google Sheets 
Data import, table formatting, basic data operations.
	9 points / 9%
	To 2 weeks

	2. 
	LR2. Data cleaning and preparation for visualization. 
Detection of errors, omissions, duplication, data normalization.
	9 points / 9%
	Up to 3 weeks

	3. 
	LR3. Building basic charts in Google Sheets 
Column, line, pie charts, axis and label customization.
	9 points / 9%
	Up to 4 week

	4. 
	LR4. Analytical functions and conditional formatting 
Filters, logical functions, highlighting patterns in data.
	9 points / 9%
	Up to 6 week

	5. 
	LR5. Pivot tables and multidimensional data analysis 
Grouping, aggregation, indicator analysis.
	9 points / 9%
	Up to 8 weeks

	
	LR6. Data visualization in Looker Studio 
Connecting data sources, creating the first interactive report.
	5 points / 5 %
	Week 8

	6. 
	LR7. Building interactive dashboards in Looker Studio 
Filters, KPIs, parameters, navigation between visualizations.
	9 points / 9%
	Up to 9 week

	7. 
	LR8. Data visualization in Tableau Public 
Create graphs, combined visualizations and publish results.
	9 points / 9%
	Up to 10 week

	8. 
	LR9. Creating infographics in Canva 
Visual communication of data, design of information posters .
	9 points / 9%
	Up to 12 weeks

	9. 
	LR10. Online data visualization in Datawrapper or Flourish 
Creating interactive graphs and maps.
	9 points / 9%
	To 13 week

	10. 
	LR11. Data storytelling (visual data story) 
Building the logic of an analytical story and presenting the results.
	9 points / 9%
	To 14 week

	11. 
	LR12. Final project : interactive dashboard 
Comprehensive work: data collection, processing, visualization and presentation.
	9 points / 9%
	To 15 week

	
	
	5 points / 5 %
	15 week




5.1.1. Criteria evaluation
	6. Component 3
	Unsatisfactorily
	Satisfactorily
	Good
	Excellent 4

	Autumn semester

	Practical works 1- 5 .
	0-2 points
	3-5 points
	6-7 points
	8 - 9 points

	
	Practical work is not completed or not completed True
	Practical
work completed
with mistakes, student  not enough orients in theoretical material
	Practical work made of insignificant errors, the student is well-versed in theoretical material
	Practical work completed completely without errors, The student is well -versed in theoretical material.

	Intermediate control 1 (multiple test) choice)
	0-1 points
	2-3 points
	4 points
	5 points

	
	Depends from quantities faithful answers on test
	Depends on number of faithful answers to test
	Depends on number of faithful answers to test
	Depends on number of faithful answers to test

	Practical work 5 -1 1 . 
	0-2 points
	3-5 points
	6-7 points
	8 - 9 points

	
	Practical work is not completed or not completed True
	Practical work completed with errors, student not enough is oriented towards theoretical material
	Practical work made of insignificant mistakes, student good is oriented towards theoretical material
	Practical work completed completely without  errors, student good is oriented towards theoretical material

	Intermediate control 2 (multiple test) choice)
	0-1 points
	2-3 points
	4 points
	5 points

	
	Depends from quantities faithful answers on test
	Depends on number of faithful answers to test
	Depends on number of faithful answers to test
	Depends on number of faithful answers to test


3 Note component summative evaluation
4 Note distribution points and criteria , What cause level assessments

6.1. Formative evaluation :
To assess current learning progress and understanding​ directions further improvement provided
	No.
	Elements formative evaluation
	Date

	1
	Oral poll after study each topic
	After completion studying the topic

	2
	Passage testing intermediate control with reverse communication with the teacher
	According to schedule educational process

	3
	Protection practical works 
	In a week after their surrender 

	4
	Oral reverse connection from teacher while working on practical work during classes​
	For whole semester



5.3. Evaluation scale ( final ) – generally accepted for the University :
	Total points for all types educational activities
	ECTS score
	National scale assessment​

	
	
	for exam , course project ( work ), practice
	for credit

	90–100
	AND
	perfectly  
	

enrolled

	82-89
	IN
	good
	

	75-81
	WITH
	
	

	69-74
	D
	satisfactorily 
	

	60-68
	THERE ARE
	
	

	35-59
	FX
	unsatisfactory with the possibility of reassembly
	not accepted with the possibility of retaking

	0-34
	F
	dissatisfied with the mandatory repeated studying disciplines
	not counted with the mandatory repeated studying disciplines



6. LEARNING RESOURCES (LITERATURE)
6. 1. Basic sources 
Kravchenko I.V., Mykytenko V.I. Information technologies: textbook. – Kyiv: Igor Sikorsky Kyiv Polytechnic Institute, 2022. 
URL: https://ela.kpi.ua/items/b52553f3-28a5-4c9f-93e9-7421d5cc1293 
Vyshnia V.B. et al. Information systems and technologies: textbook. – Dnipro: DDUVS, 2021. 
URL: https://ir.nmu.org.ua/handle/123456789/164375 
Nelyubov V.O., Bilak Y.Yu., Reblyan A.M. Designing relational databases: a textbook. – Uzhgorod: UzhNU, 2023. 
URL: https://dspace.uzhnu.edu.ua/items/86308dec-40b0-48a4-a1ca-d494718ad4e4 
Zadereiko O.V., Loboda Y.G. Analysis of complex systems: a textbook. – Odessa: Phoenix, 2023. 
URL: https://dspace.onua.edu.ua/items/5f3ae00b-6511-4503-b4f1-f2b1b2247781 
Chanyshev R.I. Information systems and technologies: teaching and methodological manual (management). – Odessa: National University of Ukraine "Olya", 2022. 
URL: https://dspace.onua.edu.ua/items/c10a1c74-20d9-4bea-bba2-5aa0df6b80d7
6. 2 Methodological sources
1. V'yunenko O.B. Smart technologies and the Internet of Things (IoT): A textbook for practical and independent work / Compiled by: O.B. V'yunenko . – Sumy: SNAU, 2021. – 297 p.
2. V'yunenko O.B. Smart technologies and the Internet of Things ( IoT ): basic lecture notes / Compiled by: O.B. V'yunenko . – Sumy, 2022. – 178 p.
6.3. Additional sources
1. Yu . Rudenko , S.​ Ahadzhanova , K.​ Ahadzhanov - honsales , A.​ Batalova , and O. Semenikhina . Interactive boards as digital tools in the modern educational process. 2024 47th international convention on information, communication and electronic technology , mipro 2024, 28 June 2024 – proceedings, 2043, yr .. 329-333// doi: 10.1109/mipro60963.2024.10569393
2. Yulia Rudenko, Svitlana Agadzhanova , Karen Agadzhanova-Gonzalez, Alla Batalova, Alexander Vyunenko Analysis interactive dashboards as a tool support educational process . "Science and Technology today " ( Series " Pedagogy ", Series "Law", Series " Economics ", Series " Physical and Mathematical Sciences", Series " Technology "): journal. 2025. No. 5(46) 2025. P. 2020-2030 DOI: https://doi.org/10.52058/2786-6025-2025-5(46)-2019-2029
3. Rudenko Y., Agadzhanov-Gonzalez K., Agadzhanova, S., Batalova A. (2023). Use service trello in education process University . Education . Innovation . Practice, 11(7), 92–97. https://doi.org/10.31110/2616-650X-vol11i7-012
4. A Guide to the Business Analysis Body of Knowledge® (BABOK® Guide). URL:
6. 4. Software​ software 
Google Sheets - https://sheets.google.com
Microsoft Excel Online - https://www.office.com/launch/excel 
Looker Studio - https://lookerstudio.google.com 
Tableau Public — https://public.tableau.com 
Canva - https://www.canva.com 
Datawrapper - https://www.datawrapper.de 
Flourish - https://flourish.studio 
Microsoft Power BI ( Web ) — https://app.powerbi.com 
ChatGPT — https://chatgpt.com 
Google Gemini - https://gemini.google.com

Appendix 2
Review of the work program ( syllabus ) VK5 
Developed teacher departments cybernetics and computer science   Rudenko Yu.O.
( name ) (full name)
	Parameter by which the work program ( syllabus ) is evaluated educational component guarantor or member of the project team groups
	Yes
	No
	Comment

	Results teaching by educational component (DRN) correspond NRC
	
	
	

	Results teaching by educational component (DRN) correspond foreseen PRN (for mandatory OK)
	
	
	

	Results teaching by educational component give the opportunity to measure and to evaluate level their achievement
	
	
	



Member of the OP project team	 	 	
( name ) 	(full name) 	( signature )

	Parameter, by which is being evaluated working program ( syllabus ) educational component a lecturer in the relevant department
	Yes
	No
	Comment

	General information about educational component there are sufficient
	
	
	

	Results teaching by educational component (DRN)
respond NRC
	
	
	

	Results teaching by educational component (DRN) give the opportunity to measure and to evaluate level their achievement
	
	
	

	Results teaching (DRN) relate to competencies students, and not content disciplines (contain knowledge, skills, not topics of the curriculum of the discipline)
	
	
	

	Content OK formed in accordance to structural-logical schemes
	
	
	

	Educational activity (methods teaching and teaching) gives opportunities for students achieve expected results teaching (DRN)
	
	
	

	Educational component provides teaching through research, What is appropriate and sufficient for relevant equal higher education
	
	
	

	Strategy evaluation in within educational component complies with the policy University/Faculty
	
	
	

	Expected methods evaluation allow to evaluate degree of achievement results teaching by educational component
	
	
	

	Load students there are adequate volume educational component
	
	
	

	Recommended educational resource there are sufficient for achieving results teaching (DRN)
	
	
	

	Literature there are relevant
	
	
	

	List educational resources contains necessary for DRN achievements software products
	
	
	




	Reviewer (department lecturer)	
	 	
	 	



