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Promotion exam in the teaching career

	JOB DESCRIPTION

	The post
	Associate professor

	Position number
	V/7

	Faculty
	Horticulture

	Department
	Exact Sciences

	Curriculum disciplines
	Mathematics

Mathematics and statistics

	Scientific field
	Mathematics

	Job description
	The position of associate professor, for an indefinite period, vacant, position V/7, provided for in the State of functions and teaching staff approved in the academic year 2023–2024, contains a norm of 10.00 conventional hours, ensured by course hours and practical works, with the following semester distribution by subject:

-Mathematics, discipline carried out with first-year students, from the Engineering and Management of Agricultural Affairs (IMAA) specialization, Faculty of Agriculture, as follows:

- first semester (14 weeks): 2 hours of lectures and 4 hours of seminars;

Average: 4 conventional hours.

-Mathematics and Statistics, discipline carried out with first-year students, from the specialization Exploitation of machines and installations for agriculture and the food industry (EMIAIA), Faculty of Agriculture, as follows:

- first semester (14 weeks): 2 hours of class and 2 hours of seminars (1 work training x 2 hours);

- second semester (14 weeks): 2 hours of lectures and 2 hours of seminars (1 work training x 2 hours);

Average: 6 conventional hours.

	Job specific activities
	Conducting course hours and practical laboratory work for the disciplines in the list of functions, position V/7:
- Mathematics, discipline carried out with first-year students, from the Engineering and Management of Agricultural Affairs specialization (IMAA), Faculty of Agriculture;

- Mathematics and statistics, discipline carried out with first-year students, from the specialization Exploitation of machines and installations for agriculture and the food industry (EMIAIA), Faculty of Agriculture,

- Preparing of the teaching activity;

- Checking of test;

- Consultations for students provided for the regular disciplines;

- Giving the exams for the regular subjects;

- Elaborating of didactic materials;

- Scientific research activity;

- Guiding student scientific circles;

- Practical guidance during the academic year;

- Participation in national and international scientific events;

- Promotion activities and connection with the economic environment;

- Participation in civic, cultural, administrative and evaluation activities initiated by the university;

- Other activities for the practical and theoretical training of students.

	Topics 
	Algebra

1. Law of composition. Stable part. Basic algebraic structures: semigroups, monoids, groups, rings, fields.
2. Vector space. Linear dependence and independence, system of generators, basis of a vector space, changing the coordinates of a vector when moving from one basis to another.

3. The substitution lemma, Applications to the substitution lemma. Solving systems of linear equations Gauss Jordan method.

4. Euclidean vector spaces: Definitions, examples. Scalar product, vector product, mixed product for vectors in space.

6. Linear transformations: Definitions, examples, properties. The matrix of a linear transformation. Core, image. Eigenvalues and vectors.

8. Linear forms, bilinear forms and quadratic forms.

Linear programming

1. Linear programming problems, definition, examples leading to linear programming problems. Methodgraph solving linear programming problems.

2. The simplex method for solving linear programming problems. Description of the simplex algorithm;

3. The two-phase method.

4. Duality in linear programming.

5. The problem of transport.

Probability and Statistics

1. Experiment, trial, event; types of events; relationships between events; event operations; event field.
2. Probability: Definition of probability. Formulas for calculating probabilities. Classical probabilistic schemes.
3. Discrete random variables: definition of random variable; random variable operations; distribution function and distribution density of a random variable.

4. Usual distributions of discrete and continuous type. The law of large numbers. The central limit theorem.

4. Typical values of a random variable. Numerical characteristics that express the central tendency of the values. Numerical characteristics characterizing the degree of dispersion of values.
5. Basic notions of mathematical statistics: Statistical population. Stages and procedures specific to the statistical method. Systematization of data and presentation of statistical data. Statistical tables. Graphical representation of statistical series.
6. Characteristic values of a statistical series: Average values of statistical distributions, dispersion, individual deviation, average linear deviation, dispersion, standard deviation, coefficient of variation.

7. Indices of dispersion. Moments. Numerical scattering characteristics. Unidimensional and multidimensional statistical series.
8. Correlation analysis. The correlation coefficient. Regression analysis. Linear regression.

9. Estimation of parameters. Point estimation of mean and dispersion. Confidence interval estimation for the mean.

10. Statistical hypothesis testing: parametric tests for checking the hypotheses regarding the mean and dispersion,

Mathematical analysis

1. Strings of real numbers: boundedness, monotonicity, convergence, Weierstrass theorem, examples.

2. Limit and continuity of a real function of a real variable. Continuous functions, properties of continuous functions on an interval. Points of discontinuity and their classification. Monotone functions.

2. Metric spaces. Definition, examples. Neighborhoods of a point, fundamental neighborhood systems. Open crowds, closed crowds. Limited crowds. The interior, adhesion and derivative set of a set.

3. Functions between metric spaces. The limit of a function at a point. Lateral limits. Continuous functions, the extension by continuity of a function. Real-valued continuous functions.

4. Functions introduction procedures in biological research: adjustment by polynomial functions, construction of interpolation polynomials.

5. Derivative and differential of a real function of a real variable. Operations with derivable functions. Differentiability of composite functions and the inverse function.

6. The fundamental theorems of the differential calculus (Fermat's theorem, Rolle's theorem) and their consequences. Characterization of monotony with the help of the derivative. l'Hospital's rule.

7. Higher order derivability. Convexity characterization using the sign of the second-order derivative.

8. Applications of derivatives in Biology: a growth model of a bacterial culture, absolute and relative growth rates.

9. Primitive and indefinite integration. Integration methods: The formula of integration by parts and the formula of the change of variable.

10. Riemann integrability of a function and the Riemann integral. Properties of integrable functions. Newton-Leibniz formula. Integration by parts formula and change of variable formula.

12. Integration of rational functions and trigonometric functions.

13. Improper integrals. Double integrals.

14. Applications of primitives and integrals in Biology: Metabolism of a substance, variation of the amount of injected substance.

15. The notion of a function of several variables. Limit and continuity of function. Derivatives and differentials of functions of several variables. Extrema of functions of several variables.

16. Elements of approximation theory. Number series. Series with positive terms. Convergence criteria of series with positive terms.

17. Strings and series of functions. Series of powers. Development of a power series function.

18. Differential equations. Differential equations solvable by elementary methods.
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	Pay
	The position of associate professor V/7 will be salaried according to the 153/2017 Law, with the amount of 9814 lei











