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External Independent Assessment (EIA) is now the main instrument of evaluation of the 

quality of mathematical training for Ukrainian senior school pupils. In particular, it is used for 

accomplishing the State Final Attestation (SFA) for academic achievements of graduates, as well 

as a tool for competitive selection of applicants to Ukrainian universities. Therefore, we have no 

doubt about the importance for research on various aspects of preparation to the EIA in 

mathematics. One such aspect is the thematic repetition of the school mathematics course.  

Based on our practice in preparation students to EIA, during this repetition we divide 

the school mathematics course into 10 thematic blocks: «Numbers and expressions», 

«Functions», «Equations and systems of equations», «Inequalities and systems of inequalities», 

«Text problems», «Elements of mathematical analysis», «Geometry on the plane», «Geometry 

in the space», «Coordinates and vectors», «Elements of combinatorics and stochastics».  

Such division allows repeated repetition of the same material throughout the 

preparation process for the EIA. For example, transformation of rational expressions and action 

over numbers are repeated during the study of all thematic blocks 1-10. This admits the teacher 

permanently to keep the student in a tone, when he or she would forget something, but cannot 

do this, because proposed thematic training system doesn’t allow it.  

During more than last 15 years, our author’s team has been working to provide 

methodological support for the process of preparation for the EIA in mathematics. The theory 

and methodology of evaluating the academic achievement of senior school students in Ukraine 

is given in the monograph [1]. For the training and systematization of the school mathematics 
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course, we use the methodological set of books [2] and [3].  

The vector and coordinate method is a powerful tool for solving a wide class of 

mathematical problems. It is known that many geometry problems on the plane and in the space 

are solved much easier using coordinates and vectors than traditional methods. Therefore, it is 

quite natural for students to become familiar with this topic in the school course of 

mathematics. It is also natural to systematize and repeat tasks on using of coordinates and 

vectors in preparation for the EIA in mathematics. In doing so, it is important to focus on the 

numerous applications of this topic to solve those problems that are more difficult to solve by 

traditional methods.  

In the report we will regard a couple of basic tasks from the content block mentioned 

above and also will put a solutions for these tasks with some methodological comments to them. 

Here we will present only two of such tasks. 

Task 1. On the figure is drawn a rectangular system of 

coordinates Оху, in which points  0;0O  and  3; 2A   are 

given. Match the beginning of the sentence (1 – 3) and its end 

(A – E) so that the correct statement will be formed. 

Beginning of the 

sentence 

1    Point  3;2  

2    Point  2; 3  

3    Point  3;2  

 

End of the sentence 

A    is symmetric to the point А with respect to the axis Оу 

B    is symmetric to the point А with respect to the axis Ох  

C    is symmetric to the point А with respect to the point О 

D    belongs to the straight line 2x     

E    belongs to the straight line 3y     

Solution. We analyze alternatives from the right column (end of sentences). А. The point 

we need to find has coordinates ( 3; 2)  . This completion of the sentence does not correspond 

to any beginning. В. The point we need to find has coordinates (3;2) . This completion of the 

sentence corresponds to the beginning 3. С. The point we need to find has coordinates ( 3;2) . 

This completion of the sentence corresponds to the beginning 1. D. This completion of the 

А 

x 

у 

О 

1 

1 
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sentence corresponds to the beginning 2. E. This completion of the sentence does not 

correspond to any beginning. So the correct answer is: 1 – C, 2 – D, 3 – B. 

Comment. This way of solving this problem is not typical. Traditionally, we analyze 

alternatives from the left column and find alternatives from the right column that correspond 

to them. However, in this case, such method is obviously more complicated. In addition, task 1 

examines how well students understand the concept of symmetry (with respect a point and with 

respect to a straight line), which has many practical applications. 

Task 2. A rectangular parallelepiped 1 1 1 1ABCDA B C D  with 16, 10, 8AB AD AA    is given. 

Point O  is the point of intersection of the diagonals of the face ABCD , point L  is the middle of 

1 1B C . 1) Express vector LO  through vectors ,BA BC  and 
1BB . 2)  Find the angle between vectors 

LO  and 
1B D . 

Solution. 1) By the rule of adding vectors 
1 1LO LB B B BO   . Since 1

1

2
LB BC  , 

1 1B B BB  ,  
1

2
BO BA BC  , then after transformation we obtain 1

1

2
LO BA BB  .  

2) Let’s introduce the rectangular system of coordinates with beginning point in point 

B , which positive directions of axises ,x y  and z  are defined by vectors ,BA BC  and 
1BB  

respectively. Then, according to the problem condition, the points 1, , ,L O B D  have the following 

coordinates: (0;5;8)L , (3;5;0)O , 1(0;0;8)B , (6;10;0)D .  

Thus, (3;0; 8)LO  , 
1 (6;10; 8)B D  . Let   is the angle between LO  and 

1B D . Using scalar 

product, we obtain that 1

1

18 0 64 41
cos

| | | | 9 0 64 36 100 64 5 146

LO B D

LO B D


  
  

     
. 

Comment. This task illustrates the use of vector and coordinate methods to solve 

geometric problems. The first part of Task 2 is purely technical and tests how well the student 

has mastered linear operations on vectors. The second part, in fact, shows how to find the angle 

between the passing lines in space. For an arbitrary parallelepiped to solve such a problem by 

traditional methods is difficult, if possible at all. Solving such problems broadens the studentʼs 
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mathematical outlook, enriches his (her) erudition, and promotes qualitative preparation for the 

EIA in mathematics. 

Vector and coordinate methods are important components of mathematical 

preparation for the modern student. They allow them to look at classical geometric problems 

from other positions, and in many cases greatly simplify the solution of these problems. 

Therefore, the teacher should pay due attention to these methods during preparing for EIA in 

mathematics.  

We believe that well-organized thematic training for EIA and SFA in mathematics will 

allow teachers to overcome the problems encountered by students in the systematization and 

repetition of the school mathematics course. We hope that the materials provided will be useful 

for teachers to ensure that the graduates are properly trained to standardized mathematics 

testing. 
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Професор Коршак Є.В. – популяризатор науки на фізико-математичному факультеті НПУ 
імені М.П. Драгоманова 
 

304-309 

Кух Аркадій, Кух Оксана 
Експеримент в технології наочного навчання 
 

310-315 

Пудченко Сергій, Васьковська Ольга 
Михайло Васильович Остроградський 

316-320 

Морозов Микола, Халанчук Лариса, Кравець Василь, Рожкова Олена 
Застосування математичного моделювання у лабораторному практикумі з фізики 

 

321-327 

Бондар Юлія 
Психолого-педагогічні основи розвитку логічного мислення учнів основної школи 
засобами фізики 
 

328-330 


