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I. COURSE CONTENT
The aim of the discipline. Is to develop and enhance students’ logical, algorithmic, and abstract thinking, as well as mathematical reasoning. It aims to teach them to express their thoughts, reasoning, and conclusions clearly and substantiated, and to form skills and competencies based on the acquired knowledge. The course also focuses on strengthening intellectual abilities and teaching students to analyze problems encountered in their field of specialization using mathematical methods.
II. MAIN THEORETICAL SECTION (LECTURE SESSIONS)
The course includes the following topics:
Topic 1. Equations of a Straight Line in the Plane and Their Types.
Cartesian coordinate system in the plane. Distance between two points. Dividing a segment in a given ratio. Straight line and its various forms of equations. Angle between two straight lines. Conditions for parallelism and perpendicularity of two lines. Distance from a point to a line.
Topic 2. Determinants.
Determinants. Determinants and their properties. Calculating determinants.
Topic 3. Matrices.
Matrices. Operations on matrices. Elementary transformations on matrices. Inverse matrix. Rank of a matrix.
Topic 4. System of Linear Equations and Methods for Solving It.
System of linear equations. Cramer's rule. Solving using the inverse matrix. Gauss method.
Topic 5. Vectors.
Basic concepts. Linear operations on vectors. Condition for collinearity of two vectors. Projection of a vector onto an axis. Coordinates of a vector. Length of a vector. Direction cosines. Scalar, vector, and mixed products of vectors.
Topic 6. Elements of Analytical Geometry in Space.
Equations of lines in space. Parametric equations of lines and surfaces. Plane in space. Straight line in space. Problems related to straight lines and planes in space.
Topic 7. Functions.
Concept of a function. Boundedness, monotonicity, evenness/oddness, periodicity of a function. Inverse function. Composite function. Elementary functions and their properties.
Topic 8. Number Sequences and Limit of a Function.
Concept of a set. Definition of a function, its domain and range. Even and odd functions. Methods of defining a function. Basic elementary functions. Number sequences and their limit. Limit of a function and its properties. Remarkable limits.
Topic 9. Limit of a Function.
Definitions of the limit of a function. Properties of functions that have a limit. Theorems on the existence of a function's limit. Important limits.
Topic 10. Derivative of a Function and Its Applications.
Increments of argument and function. Continuity of a function. Definition of the derivative of a function. Rules for calculating derivatives. Geometric, mechanical, biological, and economic meaning of the derivative. Derivatives of composite and inverse functions.
Topic 11. Indefinite Integral.
Concept of antiderivative and indefinite integral. Simple properties of integrals, basic rules of integration. Table of indefinite integrals. Methods of integration.
Topic 12. Methods of Integration.
Integration of rational functions. Integration of trigonometric and some irrational functions. Examples of simple differential equations.
Topic 13. Definite Integral.
Problems reducible to integral sums and their limit. Concept of the definite integral. Basic properties of the definite integral. Class of integrable functions.
Topic 14. Random Events and Their Probability.
Events and their types. Classical and statistical definitions of probability and their properties. Addition and multiplication theorems of probability. Sequence of trials. Bernoulli formula. Local and integral Moivre-Laplace formulas. Poisson formula.
Topic 15. Elements of Mathematical Statistics.
Main tasks of mathematical statistics. Sample and its types: population and sample, representative sample. Sampling methods. Statistical distribution of a sample and its geometric interpretation. Statistical estimation of distribution parameters. Testing statistical hypotheses.

III. GUIDELINES AND RECOMMENDATIONS FOR PRACTICAL SESSION
Recommended topics and instructions for conducting Topic.s:
Topic 1. Elements of Linear Algebra.
Matrices and operations on them. Solving examples related to determinants.
Topic 2. Solving Examples Related to Systems of Linear Equations Using Cramer's and Gauss Methods.
Topic 3. Elements of Set Theory and Mathematical Logic.
Sets and operations on them. Solving examples related to elements of mathematical logic.
Topic 4. Elements of Analytical Geometry.
Solving examples related to straight lines and their equations in the plane.
Topic 5. Complex Numbers. Vectors.
Operations on complex numbers. Solving examples related to vectors.
Topic 6. Elements of Mathematical Analysis.
Number sequences and their limits. Solving examples related to the limit of a function.
Topic 7. Solving Examples Related to Continuity, Derivative, and Differential of a Function.
Topic 8. Indefinite Integral.
Solving examples related to methods of integrating indefinite integrals.
Topic 9. Definite Integral.
Solving examples related to applications of the definite integral.
Topic 10. Solving Examples Related to the Application of Differential Calculus in Psychology.
Ordinary differential equations. Solving examples related to numerical series.
Topic 11. Theory of Combinations and Newton's Binomial.
Solving examples related to the theory of combinations and Newton's binomial.
Topic 12. Elements of Combinatorics.
Solving examples related to elements of combinatorics.
Topic 13. Elements of Probability Theory.
Solving examples related to random events and probability.
Topic 14. Solving Examples Related to Random Variables and Distribution Functions.
Topic 15. Elements of Mathematical Statistics.
Solving examples related to elements of mathematical statistics.

IV. INDEPENDENT STUDY AND ASSIGNMENTS
Independent Study Tasks
1. Natural numbers. Integers. Rational numbers.
2. Fractions. Decimal fractions. Infinite periodic decimal fractions. Expressing proper fractions as a sum of simple fractions.
3. Percentage. Proportion. Average values.
4. Degree and its properties. Arithmetic root and its properties. Abbreviated multiplication formulas.
5. Rules for calculating determinants. Minor and algebraic complement.
6. Matrices and determinants, their properties and methods of calculation. The problem of determining the consumption of substances in preparing a mixture.
7. Evaluating population migration using matrices. The problem of population age.
8. The use of matrices in geological, geographical, and transportation networks.
9. Binary relations. Fundamentals of graph theory. Argument count. Predicates and quantifiers. Paradoxes and sophisms.
10. Equations. Linear equation. Quadratic equation. Cubic equation.
11. Solving a system of linear equations using the inverse matrix method.
12. Arithmetic progression. Geometric progression.
13. Inequalities. Fractional rational equations and inequalities.
14. Quadratic inequality.
15. Irrational equations and inequalities. Exponential equations and inequalities.
16. Logarithm and its basic properties. Logarithmic equations and inequalities.
17. Trigonometry. Basic trigonometric identities. Addition formulas. Formulas for double and triple angles.
18. Finding the domain of a function. Even and odd functions. Periodicity of a function. Increase and decrease of a function (monotonicity). Finding the inverse function.
19. Elementary functions and their basic properties.
20. Derivative of a composite function
Guidelines and responsibilities for independent study in the course
When completing independent study assignments, students are required to:
a) Actively work with textbooks and study materials to gain a deep understanding of the topics covered.
b) Prepare in advance for lectures, practical and seminar sessions, as well as assessments (tests and exams), and use time efficiently.
c) Submit each independent study assignment within the specified deadlines.
d) Understand and comply with the rule that assignments submitted after the deadline will not be accepted.
e) Be aware of and avoid plagiarism when completing independent study tasks.
Independent study assignments for the course are recommended to be completed using the principle of alternative options:
1. Prepare an analytical report (essay) on the topic.
2. Prepare an analytical presentation on a specific topic.
3. Find a solution to a given problem and analyze it.
4. Conduct an in-depth analysis of a given problem, providing definitions and conclusions.
5. Study a given topic thoroughly and analyze it at an advanced level.
6. Develop practical problem-solving skills by working on projects, preparing tests, discussion questions, and assignments to find solutions to existing practical issues.
7. Prepare a scientific article, thesis, or lecture material.
8. Solve non-standard practical problems creatively.
Independent study assignments are assessed during Topic.s and are taken into account in interim assessments.
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	V. Learning outcomes / Professional competencies
Upon successful completion of the discipline Higher Mathematics at the bachelor’s level, the student will demonstrate a foundational understanding of key concepts, definitions, and theorems of higher mathematics and will be able to apply abstract mathematical methods to the solution of standard analytical and applied problems. The student will use appropriate mathematical and computational tools, including specialized software such as MATLAB or Mathematica, to perform calculations, analyze data, and visualize results. Additionally, the student will be able to analyze and interpret mathematical models, explain solution methods and basic proofs with logical consistency, and communicate mathematical reasoning clearly and accurately in written and oral academic contexts, in accordance with accepted standards of academic integrity.
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	VI. Teaching technologies and methods
· Lectures
· Interactive case studies
· Topic.s
· Group work
· Presentations
· Individual projects
· Team projects and their 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): Awarded when the student's level of knowledge meets the following criteria: can fully explain the essence and content of the subject; presents topics with scientific rigor and logical consistency, avoiding errors and confusion; has a clear understanding of the theoretical or practical significance of the course materials; demonstrates the ability for independent and free thinking within the discipline; provides precise and concise answers to given questions; has well-prepared notes; completes independent assignments fully and accurately; has fully mastered the laws and other normative legal documents related to the subject; has published a scientific article on one of the topics within the discipline; can analyze historical processes. 
ECTS B (4): Awarded when the student's level of knowledge meets the following criteria: can fully explain the essence and content of the subject; presents topics with scientific rigor and logical consistency, avoiding errors and confusion; has a clear understanding of the theoretical or practical significance of the course materials; demonstrates the ability for independent and free thinking within the discipline; provides precise and concise answers to given questions; has well-prepared notes; completes independent assignments fully and accurately; has fully mastered the laws and other normative legal documents related to the subject; has published a scientific article on one of the topics within the discipline; can analyze historical processes.
ECTS C (3): Awarded when the student's level of knowledge meets the following criteria: has a general understanding of the subject; explains topics within a narrow scope, with some confusion present in the presentation; presentation is not fluent; responses to questions are vague and unclear; the written text on the subject is not properly structured.
ECTS D (2): The student's level of knowledge may be assessed as unsatisfactory in the following cases: is unprepared for class sessions; has no understanding of the material related to the sessions; it is evident that written texts have been copied from others; the text contains serious errors and inconsistencies; cannot provide answers to questions related to the subject; does not know the subject.
Interim Assessment: Conducted once per semester in written form.
Students are regularly evaluated during practical (seminar, 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 Topic.s 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 written form at the end of the semester according to the approved schedule.
Written, 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 5 questions: 2 questions (40%) based on classroom (in-class) sessions and 3 questions (60%) based on independent study sessions.
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3. Mirziyoyev Sh.M. Critical Analysis, Strict Discipline, and Personal Responsibility Should Be the Daily Rule for Every Leader. Tashkent: “Uzbekistan”, 2017. 104 pages.
4. Stewart J. Calculus: Early Transcendentals. 8th Edition. Boston: Cengage Learning, 2016, 1368 pages.
5. Kreyszig E. Advanced Engineering Mathematics. 10th Edition. Hoboken: Wiley, 2016, 1280 pages.
6. Anton H., Bivens I., Davis S. Calculus. 11th Edition. Hoboken: Wiley, 2016, 992 pages.
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6. Simmons G.F. Differential Equations with Applications and Historical Notes. 3rd Edition. Boca Raton: CRC Press, 2016, 768 pages
Information sources:
1. http://www.ziyo.net
2. http://www.ziyonet.uz

	7.
	The curriculum has been developed and approved by Namangan state university as follows:
- Discussed and recommended for approval at the meeting No. ___ of the department of Biology on ___, 2025.
- Approved and recommended for confirmation at the meeting No. ___ of the council of the faculty of Biotechnology on ___, 2025.
Discussed and approved at the Meeting No. ___ of the Council of NamSU on ___, 2025.
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