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I. COURSE CONTENT
The purpose of teaching this course is to develop students’ theoretical intuition in probability, that is, to form the ability to construct mathematical models that reflect random events encountered in real statistical experiments and to analyze these models effectively.
The course Biostatistics forms the foundation of many branches of mathematical sciences. Through the integration of classical and modern statistical approaches, the course aims to provide a clear understanding of biological processes, teach methods for constructing mathematical models of these processes, and develop skills for finding and analyzing their solutions using mathematical methods.
         Today, statistical analysis is widely applied across all fields; in particular, the analysis of biological problems using statistical methods is known as Biostatistics. The application of mathematical statistics to analyze biological problems and draw scientifically sound conclusions plays a crucial role in modern scientific research.

II. MAIN THEORETICAL SECTION (LECTURE SESSIONS)

The following topics are recommended for practical classes, along with methodological guidelines for conducting the sessions:
1. Statistics in modern biology and medical-biological statistical analysis. Analysis of topic-related examples using theoretical approaches and modern software tools; discussion of relevant analyses from scientific articles.
2. Variation series, statistical populations, and sample representativeness in  research. Analysis of topic-related examples using theoretical approaches and modern software tools; discussion of relevant analyses from scientific articles.
3. Arithmetic and geometric means, mode, and median in biological data  analysis.  Analysis of topic-related examples using theoretical approaches and modern software tools; discussion of relevant analyses from scientific articles.
4. The normal distribution law and its application in biology.
Analysis of topic-related examples using theoretical approaches and modern software tools; discussion of relevant analyses from scientific articles.
5. Application of binomial and Poisson distribution laws in research.
Analysis of topic-related examples using theoretical approaches and modern software tools; discussion of relevant analyses from scientific articles.
6. Variance, standard deviation, standard error, and coefficient of variation in preliminary statistical analysis. Analysis of topic-related examples using theoretical approaches and modern software tools; discussion of relevant analyses from scientific articles.
7. Testing distribution hypotheses using the chi-square (χ²) criterion.
Analysis of topic-related examples using theoretical approaches and modern software tools; discussion of relevant analyses from scientific articles.
8. Application of the Mann–Whitney U test in biological research.
Analysis of topic-related examples using theoretical approaches and modern software tools; discussion of relevant analyses from scientific articles.
9. Application of Student’s t-test in biological research.
Analysis of topic-related examples using theoretical approaches and modern software tools; discussion of relevant analyses from scientific articles.
10. Application of Fisher’s F-test and the Kramer–Welch test in statistical analysis. Analysis of topic-related examples using theoretical approaches and modern software tools; discussion of relevant analyses from scientific articles.
11. Statistical relationships and correlation analysis.
Analysis of topic-related examples using theoretical approaches and modern software tools; discussion of relevant analyses from scientific articles.
12. Scientific prediction: regression and regression analysis.
Analysis of topic-related examples using theoretical approaches and modern software tools; discussion of relevant analyses from scientific articles.
13. Research results and their types. Confidence intervals and their applications. Analysis of topic-related examples using theoretical approaches and modern software tools; discussion of relevant analyses from scientific articles.
14. Correct use of statistical measures in data analysis.
Analysis of topic-related examples using theoretical approaches and modern software tools; discussion of relevant analyses from scientific articles.
15. Implementation of statistical analyses using modern software packages. Analysis of topic-related examples using theoretical approaches and modern software tools; discussion of relevant analyses from scientific articles.
III. GUIDELINES AND RECOMMENDATIONS FOR PRACTICAL SESSIONS
Recommended topics and instructions for conducting practical sessions:
1.  Performing statistical analyses in modern biology and medical–biological statistics. Analyzing topic-related examples using theoretical approaches and modern software tools, and discussing analyses on this topic from scientific articles.
2.  Performing analyses of variation series, statistical populations, and sample representativeness in research. Analyzing topic-related examples using theoretical approaches and modern software tools, and discussing analyses on this topic from scientific articles.
3.  Performing analyses of arithmetic and geometric means, mode, and median in biology. Analyzing topic-related examples using theoretical approaches and modern software tools, and discussing analyses on this topic from scientific articles.
4. Performing analyses of the normal distribution law and its application in biology. Analyzing topic-related examples using theoretical approaches and modern software tools, and discussing analyses on this topic from scientific articles.
5. Performing analyses on the use of binomial and Poisson distribution laws in research. Analyzing topic-related examples using theoretical approaches and modern software tools, and discussing analyses on this topic from scientific articles.
6. Performing analyses of variance, standard deviation, standard error, and coefficient of variation in preliminary statistical analyses. Analyzing topic-related examples using theoretical approaches and modern software tools, and discussing analyses on this topic from scientific articles.
7. Performing analyses on testing distribution hypotheses using the χ² (chi-square) test. Analyzing topic-related examples using theoretical approaches and modern software tools, and discussing analyses on this topic from scientific articles.
8. Using the Mann–Whitney U test in biology. Analyzing topic-related examples using theoretical approaches and modern software tools, and discussing analyses on this topic from scientific articles.
9. Performing analyses related to Student’s t-test in biological research. Analyzing topic-related examples using theoretical approaches and modern software tools, and discussing analyses on this topic from scientific articles.
10. Performing analyses on the use of Fisher’s F-test and the Kramer–Welch test. Analyzing topic-related examples using theoretical approaches and modern software tools, and discussing analyses on this topic from scientific articles.
11. Statistical relationships. Analysis of interdependence. Performing correlation analyses. Analyzing topic-related examples using theoretical approaches and modern software tools, and discussing analyses on this topic from scientific articles.
12. Scientific forecasting. Performing analyses related to regression and regression analysis. Analyzing topic-related examples using theoretical approaches and modern software tools, and discussing analyses on this topic from scientific articles.
13.  Research results and their types. Performing analyses related to confidence intervals and their applications.
Analyzing topic-related examples using theoretical approaches and modern software tools, and discussing analyses on this topic from scientific articles.
14. Performing analyses on the correct use of statistical measures.
Analyzing topic-related examples using theoretical approaches and modern software tools, and discussing analyses on this topic from scientific articles.
15.  Performing statistical analyses using modern software tools.
Analyzing topic-related examples using theoretical approaches and modern software tools, and discussing analyses on this topic from scientific articles.

IV. INDEPENDENT STUDY AND ASSIGNMENTS
Independent Study Tasks
1. Based on academic and scientific literature, provide a comparative description of the subject, methodology, and methods of the course Biostatistics.
2. Based on academic and scientific literature, describe the topic “Types of Traits and Biological Variability.”
3. Develop a biostatistical observation program for a freely chosen research topic.
4. Analyze examples related to elements of probability theory using theoretical approaches and modern software tools; discuss relevant analyses from scientific articles.
5. Prepare a presentation on the topic “Methods of Probability Calculation: Classical, Geometric, and Statistical Definitions,” based on academic and scientific literature.
6. Analyze examples related to the concept of a random variable and its probability distribution using theoretical approaches and modern software tools; review statistical analyses on this topic from scientific articles.
7. Analyze examples related to numerical characteristics of random variables using theoretical approaches and modern software tools; review statistical analyses on this topic from scientific articles.
8. Prepare a presentation on the topic “Two-Dimensional Random Variables.”
9. Analyze examples related to multivariate correlation using theoretical approaches and modern software tools; review statistical analyses on this topic from scientific articles and prepare a presentation.
10. Analyze examples related to types of estimators and methods for obtaining them using theoretical approaches and modern software tools; review statistical analyses on this topic from scientific articles.
11. Based on academic and scientific literature, present the topic “Assessment of the Significance of Differences Between the Means and Variances of Two Samples” in the form of a written report.
12. Analyze examples related to the comparison and evaluation of correlation coefficients using theoretical approaches and modern software tools; review statistical analyses on this topic from scientific articles.
13. Analyze examples related to determining the significance of the arithmetic mean in small samples using Student’s method, employing theoretical approaches and modern software tools; review statistical analyses on this topic from scientific articles and prepare a presentation.
14. Analyze examples related to Student’s t-criterion using theoretical approaches and modern software tools; discuss analyses related to this criterion from scientific articles, theses, and dissertations.
15. Analyze examples related to testing statistical hypotheses using theoretical approaches and modern software tools; review statistical analyses on this topic from scientific articles and prepare a presentation.
16. Prepare a presentation on performing statistical analyses within the framework of the student’s ongoing scientific research.
17. Perform statistical analysis procedures using modern software packages.
18. Analyze examples related to statistical relationship analysis using theoretical approaches and modern software tools; review statistical analyses from scientific articles and prepare a presentation with concrete examples.
19. Study the possibilities of artificial intelligence in biostatistics and apply them in practice.
20. Analyze and discuss examples of statistical analyses used in scientific articles and dissertations using theoretical approaches and modern software tools.
Guidelines and responsibilities for independent study in the course
a) actively work with textbooks and learning materials in order to thoroughly study the covered topics;
b) prepare in advance for lectures, practical classes, and assessment activities (tests and examinations), and use time efficiently;
c) submit each independent study assignment within the specified deadlines;
d) be aware of and comply with the requirement that assignments submitted after the deadline will not be accepted;
e) be aware of and comply with the requirement to avoid plagiarism (academic dishonesty) when completing independent study assignments.
Independent study assignments for this course are recommended to be completed based on the principle of alternative formats in the following forms:
1. preparation of an analytical presentation (presentation) on a specific topic;
2. finding a precise solution to a given problem and providing its analysis;
3. identifying solutions to existing practical problems and developing skills in project-based work through the preparation of tests, discussion questions, and assignments;
4. preparation of scientific articles, abstracts, and reports.
Independent study assignments for this course are assessed during practical classes and are taken into account in the evaluation of the midterm assessment.
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	V. LEARNING OUTCOMES / PROFESSIONAL COMPETENCIES
[bookmark: _GoBack]Upon successful completion of the discipline Biostatistics at the bachelor’s level, the student will demonstrate knowledge of fundamental statistical concepts used in biological and medical research. The student will be able to describe populations and samples, summarize data using basic descriptive statistics, present data graphically, apply introductory probability concepts, and use basic statistical tests and correlation analysis to analyze biological data and interpret results in applied and educational contexts.            
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	VI. TEACHING AND LEARNING TECHNOLOGIES AND METHODS
· Lectures;
· Interactive case studies;
· Practical classes;
· Group work;
· Delivering presentations;
· Individual projects;
· Team-based projects with collaborative work and project defense.
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	VII. STUDY AND EXAMINATION REQUIREMENTS
Credits allocated for the course are awarded to students only upon achieving positive results in the assessment types for each semester.
Assessment Types: 
Student knowledge is evaluated through interim (IN) and final (FN) assessments. Grades are assigned according to the following scale: 5 – “Excellent”, 4 – “Good”, 3 – “Satisfactory”, 2 – “Unsatisfactory”.
Grading Criteria:
ECTS A (5): The student makes independent conclusions and decisions, thinks creatively, reasons independently, applies acquired knowledge in practice, understands the essence of the subject (or topic), knows it, can express and explain it, and gains a clear understanding of the subject (or topic).
ECTS B (4): The student reasons independently, applies acquired knowledge in practice, understands the essence of the subject (or topic), knows it, can express and explain it, and gains a clear understanding of the subject (or topic).
ECTS C (3): When the student is able to apply acquired knowledge in practice, understands the essence of the subject (or topic), knows it, can express and explain it, and has a clear understanding of the subject (or topic).
ECTS D (2): The student has not mastered the curriculum, does not understand the essence of the subject (or topic), and does not have a clear understanding of the subject (or topic).
Interim Assessment: Conducted once per semester in based on conversation form.
Students are regularly evaluated during practical (laboratory) sessions throughout the semester. Performance in these sessions, as well as the timely and complete completion of independent study tasks and participation in class activities, is taken into account for the interim assessment.
Grades from practical sessions and independent study assignments are averaged with the interim assessment grade and recorded officially.
A student who receives an unsatisfactory grade or misses the interim assessment without valid reason may retake it only once before the final assessment.
Final Assessment: Conducted in test form at the end of the semester according to the approved schedule. 
The exam duration is 80 minutes. When forming variants for the final assessment, it is required to strictly follow the requirements specified in the provided sample. That is, each variant must contain 50 questions: 20 questions (40%) based on classroom (in-class) sessions and 30 questions (60%) based on independent study sessions.
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