Grade 6 (Age from 11 to 12) (pre-algebra)
Style and content links to a conception of mathematics for primary school. A core of the learning program is in the good mastery of numerical operations with natural numbers and decimals including the use of calculators. The topic in geometry is drawing.

· Word problems 

· Word problem and its record 

· Problem solving (natural representation of problems if it is necessary; use of symbols in notations of data, e.g. for unknown numbers; organising data relations, e.g. using table; solving a problems, using e.g. reasoning or equation)
· Equations (solving equations using properties of number operations; check of equations – substitution of roots for variables) 

Samples: For what x is  x + 7 = 14, 2x + 4 = 10, x – 7 = -2, 7 = (1/2)x
· Pre-algebra

· Word and symbolical expressions of relationships (introducing algebra language gradually)
· Variable, algebraic expression (substitution of numbers in expressions; filling in a table; dependence; preparatory activities for introducing functions)
· Function and its (Cartesian) graph (reading graphs of functions; drawing graphs of empirical dependence described by words, by table, by other description; notation of relationships among numbers; creating tables)
· Linear equation (solving linear equations experimentally, using properties of operations)
Samples: Fill in the table

	x
	1
	2
	-1
	-2
	0,7
	

	y = 2x
	
	
	
	
	
	1,4

	y = x + 2
	
	
	
	
	
	

	y = 2x + 3
	
	
	
	
	
	


Draw on square grid paper pairs of numbers [x, y] given in a table.

Watch the growth of stem of a bean during 14 days. Draw its growth on millimetre grid paper.

Grade 7 (Age from 12 to 13)

We start with investigations of dependences of a mainly practical character and with preparation of one of the basic mathematical notions, the notion of a function (making and using tables, graphs, …, linear functions, perimeters, areas, symmetry, …). Mathematics is significantly oriented towards applications (direct proportionality, percentage, rule of three, etc.).

· Linear equations and linear functions

· Linear equation with rational coefficients (solution on the base of properties of numbers, operations)

· Equivalent operations of equations, check of the equations (different methods for solving word problems – reasoning, making and using tables, trial and error, equations, solving problems from practice)
· Increasing and decreasing dependencies 

· Direct proportionality (used in form y = 3x, x > 0, y > 0; graph of direct proportionality)

Indirect proportionality (used in form y = 4/x, x > 0, y > 0)
· Linear function (linear function as description of a real situation, samples of increasing and decreasing functions, samples of other dependences) 

Samples: Discuss the situation: 1 tie costs 90 crowns, 2 ties cost 150 crowns, 3 ties cost 200 crowns.

Grade 8 (Age from 13 to 14)

The aim is in good mastering algebraic language and to top up numerical mathematics (equations, powers, radicals, …). In geometry, the problems of geometric constructions are developed and the study of right triangle is closed (Pythagoras Theorem, …).

· Calculations with polynomials

· Variables, monomials, binomials, …, polynomials

· Sum, difference, product of polynomials (calculating with polynomials the coefficients of which are natural numbers, integers, rational numbers and decimals, recognising the sense of coefficients, linear functions) 

Samples: Write a number which is 3 more than a half of a number a.

Compare the perimeters and areas of two rectangles if each side of one of these rectangles is enlarged twice.

Draw graphs of the following functions in the same coordinate system: y = x, y = 0.2x, y = 1.2x, y = 0.5x,    y = 0.5x + 0.6, y = 0.5x + 1.

Grade 9 (Age from 14 to 15)

The top of learning program is to close the knowledge which is necessary for mathematical applications (systems of linear equations, trigonometric functions, surface area, volumes).

· Algebraic technique

· Solving more complicated linear equations 

· System of two linear equations with two variables (method of substitution and method of addition – elimination of one variable summing the equations; graphing all pairs [x, y] for which is         2x + y = 4 on a coordinate plane, graphical solving of a system of linear equations) 

· Operations with algebraic expressions, calculation of  a variable from a given formula, rational expressions

· Using algebra for justifying statements (using algebra in technical practice -formulas, using algebra in financial practice – percentage …) 

Samples: Charles and George play marbles. Charles says to his friend: “Give me three marbles and we will have the same number of marbles.” How many marbles has each of them?

Why is the second power of an arbitrary odd number odd in all cases?
· Functions

· Summarising knowledge concerning functions 

· Quadratic function y = x2. Parabola as a graph of quadratic function

· Trigonometric functions: y = sin x, y = cos x, y = tan x of an acute angle  (drawing graphs using unit circle or calculator, using trigonometric functions for solving right triangle, applications of trigonometric functions in practice) 

Samples: Find the angles in a right-angled trapezoid if there are given lengths of all sides.

Find the height of a tower which we can see in the distance 120 m away and which has the angle of elevation 28˚.

