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EXPLANATORY NOTE

Assessment of the readiness of applicants in mathematics for competitive
selection for higher education.

The entrance exam in mathematics aims to assess the knowledge and skills
of participants:

- to carry out mathematical calculations (operations on numbers given in
different forms, operations with percentages, forming and solving proportions,
approximate calculations, etc.);

- to carry out the transformation of expressions (understanding the value of
each element of the expression, finding admissible values of variables, finding the
numerical values of expressions for given values of variables, expressing one
variable of the equality of two expressions through the other, etc.);

- to plot and analyze graphs of functional dependencies, investigate their
properties;

- to solve equations, inequalities and their systems, text problems with the help
of equations, inequalities and their systems;

- to plot and define geometric shapes in drawings, define their properties and
perform geometric constructions;

- to find the quantitative characteristics of geometric shapes (lengths, angles,
areas);

- to analyze information presented in various forms (graphic, tabular, text,

etc.).

TOPICS OF THE TRAINING MATERIAL AND LIST OF QUESTIONS:
Algebra:
1.Comparison of real numbers.
2. Signs of the division of integers.
3. Finding the largest common divisor and the smallest common multiple for two

integers.



4. Finding the ratio of numbers as a percentage, percentage of the number, finding
the number by the value of its percentage.
5. Tasks for interest calculations and proportions.
6. Identical transformations of rational, irrational, power, exponential, logarithmic,
trigonometric expressions and find their numerical value at given values of variables
7. Solving linear equations and inequalities, and equations and inequalities that
reduce to them.
8. Solve the square equations and inequalities, and equations and the inequalities
that reduce to them.
9. Solving the system of linear equations and inequalities, and those that reduce to
them.
10. Solving equations and inequalities using module definitions and properties.
11. Solving equations and inequalities containing indicator and logarithmic
expressions.
12. Problem solving for arithmetic and geometric progression.
13. Find the area of definition, and area of values of the function.
14. Construction of graphs of linear, quadratic, power, exponential, logarithmic and
trigonometric functions.
15. Finding a derivative function.
16. Finding the angular coefficient and slope tangent to the graph of the function at
this point.
17. Finding intervals of monotonicity of function.
18. Finding the extremes of a function by the derivative, the largest and the smallest
value of the function.
19. Exploring a function using a derivative and plotting it.
20. Calculation of probability of accidental events, using its definition and
combinatorial schemes.

Geometry:
21. Application of definitions, features and properties of elementary geometric

figures to solving planimetric and practical problems.



22. Finding unknown quantities of triangles by given quantities.

23. Find the radii and centers of the circles described around the triangle and
inscribed in the triangle.

24. Application of the definition and properties of polygons to the solution of
planimetric and practical problems.

25. Finding the length of segments, degrees and radians, angles, areas of geometric
shapes.

26. Calculation of the length of a circle and its arcs, the area of a circle and a sector.
27. Application of formulas for geometric shapes to solve planimetric and practical
problems.

28. Find the coordinates of the midpoint of the segment, the distance between two
points.

29. Drawing up a straight line equation and a circle equation.

30. Performing actions with vectors, finding the scalar product of vectors.

31. Solving problems, in particular, practical content for calculating the volumes and

areas of surfaces of geometric bodies.

EVALUATION CRITERIA, EVALUATION STRUCTURE, PROCEDURE
FOR ASSESSING THE READINESS OF ENTRANTS

The entrance test in mathematics is a written control of the entrant’s
knowledge. Written entry work is rated from 100 to 200 points. The total number of
written assignments is 25. All tasks are short-answer. Each of them involves solving
the problem. If done correctly, the entrant receives 4,8 points for it, otherwise — 0
points. It takes 60 minutes to complete the work.

Assessment of works on the entrance exam is carried out according to the
following formula: 100 +k*4,8, where k — the number of correct answers.

An applicant, who scores less than 100 points on the entrance exam, receives

a "failed" grade.



KPUTEPI OIITHIOBAHHSI, CTPYKTYPA OILIIHIOBAHHS,
MPOLEAYPA OIHIOBAHHA NIATI'OTOBJEHOCTI ABITYPIEHTIB

BerynHe BunpoOyBaHHS 3 MaTeMaTHKU — 1€ MUCbMOBHUIN KOHTPOJIb 3HAHb
BcTynHUKA. [ITuceMoBa BeTymHa podota omiHtoeTbes Big 100 mo 200 6aniB. 3araibHa
KUIBKICTh MHCHMOBHUX 3aBAaHb — 25. YCl 3aBIaHHS € 3aBAaHHSIMHU 3 KOPOTKOIO
BignoBi 0. KoxkHe 3 HUX nependaydae po3B'sizaHHA 3ajadi. SIKI0 BOHO BUKOHAHE
MIPaBUIIbHO, a0ITYpPIEHT OTPUMYE 3a HHOTO 4,8 Oanu, B iHomMy Bunaaxky — 0 Garis.
Ha Buxonanust po6otu BiiBoauThcs 60 XBUIIHH.

OuiHtoBaHHs POOIT HA BCTYNMHOMY ICHUTI 3AIMCHIOETBCS 3a HACTYITHOIO
dbopmyroro: 100 +k*4,8, ne k — KiIbKICTh PABUIILHUX BIATOBIICH.

Berynnuk, skuit HaOpaB Menmie 100 6amiB 13 BCTYmHOTO BUIPOOYBaHHS,

OTPUMYE OLIIHKY «HE CKJIaB».

LITERATURE:

1. Marematuka [Uisl CTYAEHTIB-IHO3E€MIIB MIATOTOBYUX (DaKyJIbTETIB
HaBuaiabHUM nocionuk. Yactuna 1/ O. 1. Yoonosa, O. B. Pubauyk, O. I1. Mocknan
ta 1H. XapkiB : YkpAY3T, 2019. 282 c.

Lang, S. (2005). Basic Mathematics. Springer.
Rusczyk, R. (2007). Prealgebra. AoPS Incorporated.
Artin, M. (2011). Algebra. Pearson.

Gelfand, I. M. (2007). Algebra. Springer.

AN

Jacobs, H. R. (2003). Geometry: Seeing, Doing, Understanding.

7. Greenberg, M. J. (1993). Euclidean and Non-Euclidean Geometries:
Development and History. W. H. Freeman.

8. Gelfand, I. M., & Saul, M. (2001). Trigonometry. Birkhduser.

9. Young, C. (2017). Trigonometry. Wiley.

10. Spivak, M. (2008). Calculus. Publish or Perish.

11. Stewart, J. (2015). Calculus: Early Transcendentals. Cengage Learning.

12. Axler, S. (2015). Linear Algebra Done Right. Springer.

13. Lang, S. (2004). Linear Algebra. Springer.



