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Саме оптимальний або негативний імпресинг спонукають дитину і підлітка цікавитися 
або зневажати знаннями в математиці, літературі, мистецтві, прищеплювати етичні або 
антисоціальні установки. 

У роботі досліджується проблема знаходження в математичному матеріалі таких 
задач і вправ, які могли б максимально вразити і здивувати підлітка, включити механізми 
позитивного імпресинга особистості, що навчається. 

 
 

I. Impressing in studies. 
According to V.P.Efroimson's 

studies [5], the environment is never 
passive during its impact on the 
individuality under training. Psychology 
knows at present that: 

1. There are some "critical" moments 
in a student's individual development when 
certain ambient effects produce extremely 
strong and deep impressions. Such critical 
moments are multiple and they occur at 
various stages of infancy, childhood, and 
even adolescence. 

In man, such engravings are called 
impressing. 

(In animals, for comparison, it is 
called imprinting, i.e. stamping)  

We will follow the following 
definition: «Impressing is a phenomenon 
associated with the exclusive role of 
certain impressions that are impressed with 
particular brightness in an individual's 
memory and trigger the subsequent, 
sometimes sudden, rearrangement of his 
mental experience. Impressing can take 
place both in childhood and in adulthood. 
Impressing influences result in the 
formation of a new cognitive inclination, 
qualitatively new comprehension of a 
definite problem-oriented area, etc"[6]. 

2. Different phenomena can become 
impressing for various people. 

Selectivity of events that might serve 
as the most pronounced impressing is 
defined by specific combinations of 
human's inborn faculties. 

3. Impressing determines many of 
human activity driving forces, his goals, 
his life values – sometimes for his entire 
life, but always, for an extremely long 
period. 

It is evident that if impressing did 
take place, it undoubtedly resulted from a 
variety of factors possessing various 
activity. Here are some of them: 

- Impact of the environment (S); 
-  Student's intellectual abilities (С); 
-  Peculiar features of an individual 

student's character (X); 
-  Teacher's positive impressing 

activity ( )Y ; 
-  Impressive potential of mathematics 

per se ( )M . 
In other words, impressing (Imp) is 

the function of many variables: 
,...),,,,(.Im MYXCSFp = . 

Within the framework of our study 
we have investigated the impressing 
potential of mathematics per se. Already 
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Alberto P.Calderon a mathematician and 
researching educationalist, noted: 

«Particular attention should be paid 
to the beauty of mathematics that stems 
from the harmony and concordance of its 
constituents, and from the might and 
efficiency of its methods. Not all its 
sections possess this beauty in equal 
measure but sometimes it merely charms. 
Hence, it would have been wrong to ignore 
this aspect of mathematics that can play a 
decisive role in the revealing of students' 
abilities and stimulation of their studies». 

We have stated the key problem as 
follows: we should find in mathematics 
such problems and exercises that can 
maximally impress and surprise teenager, 
can trigger the positive impressing 
mechanisms in a trainee. School research 
problems, as it is illustrated below, nearly 
always meet said requirements. 

It should be noted that in this case we 
also see the multiple variable function.  

( ) ( , , , , ,...)imp M G t i c d e= , where t is 
the time spent for task solving; i is 
teacher's encouragement; с is classmates' 
success (failure) in solving the task; d – the 
solution found differs from that of a 
teacher; e is independently constructed 
model, etc. 

II. School research problems 
We appreciate the school research 

problems notion as subjectively difficult 
theorems or mathematical constructions 
whose proof or existence is not known to a 
given pupil from the beginning [1]. 

These are such problems that solving 
them a pupil encounters the necessity of 
investigating new and previously unknown 
mathematical models, configurations, 
unusual bonds between them, properties of 
figures, as well as to seek and establish 
logical schemes of reasoning. The solution 
methodology for each such problem 
assumes the initial potential subdivision of 
a given problem into the chain of lemmas 
supposedly simple for a pupil, as well as 
the possibility of obtaining the assessment 
and analysis of the solution intermediate 

results both by the student and by the 
teacher. 

D.Polya noted that a teacher must 
definitely find in a set of conventional 
problems a certain number of such 
problems which, though slightly more 
difficult and time-consuming, are 
distinguished by their elegance and 
profound content . School research 
problems, as a rule, possess this quality. 

(7)

III. Research. Quest and findings. 
The following issues had to be 

refined: 
1. What is impressive problem from 

the student's viewpoint? 
2. Is the impression power 

dependable on the time spent for the 
solution search? 

3. Does the positive impression 
power depend on: 

a) the problem complexity level? 
b) the importance of the problem-

related event? 
c) successful (or unsuccessful) 

activity of other group students? 
94 schoolchildren of 5-point level 

graduate classes and 122 Ben Gurion 
University (Beer Sheva) students were 
interviewed. 

We will cite here the most frequent 
phrases: 

Impressive problem – Interesting 
problem; beautiful problem; non-
conventional, "intricate" conditions but at 
the same time, elementary solution; 
surprise; extremely long conditions vs. 
Extremely short solution; continuous hard 
labor...; many-day meditation… and … of 
a sudden … Unexpected solution…; the 
problem, which gives me the sense that I 
am almighty after I have solved it; …the 
problem that serves me as an example for 
solving similar problems...; the problem 
whose solution is based the found, at times 
abstract, model; research problem. 

To find the answer to the second 
question, the examinees were asked to 
recollect whether it ever occurred in their 
lives when: 
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)a they had to meditate over the 
problem proposed by teacher above three 
hours? 

)b they had to revert to a certain 
problem solution within definite period? 
Was that problem the research one? 

Only 6% of the interviewed said that 
fact a) actually occurred in their training 
experience. 4% of students and 0.32% of 
schoolchildren gave positive reply to 
question b), and two of the students were 
able to recollect and formulate the problem 
essence. In said cases the problem was a 
research one. 

The data obtained indirectly confirm 
the enormous potential of unexploited 
opportunities of creating positive 
impressing situations in educational 
process. 

Having analyzed the replies, we have 
come to the following conclusions: 

1. The problem impressing power 
is, as a rule, directly proportional to the 
amount of time spent to the solution 
finding  ( )!

It should be noted that when the 
problem complexity is above the average 
conditional school level, additional 
problem – pedagogical – arises besides the 
methodological ones. Its essence – how 
can pupil's attention be attracted to the 
solution for a prolonged period? 

It is a well-known fact that many 
pupils have insufficient intellectual 
endurance for mathematics studies. Such 
pupils cannot cope with the proposed 
problem, first and foremost, not because he 
lacks required mathematical abilities, but 
because his corresponding personal 
qualities have not been developed properly. 
In such a pupil, the most vital and essential 
stage – the stage of solution search for a 
given problem – drops out of the process. 

It should be noted that positive reply 
– "yes" – was given by the overwhelming 
majority of students. 

IV. Examples. 
The  triangle is given. The 

triangle side lengths are natural numbers.  
ABC∆

o90C   ,2 >∠∠⋅=∠ BA . Find 
minimal value of the triangle perimeter. 

Solution. Let  
,   ,  ,  ,  2AB c CB a AC b ABC x BAC x= = = ∠ = ∠ = ⋅

 
Making additional plottings: 

ABCHCDAKbАDАС ⊥⊥== ,, . 
Note that CHBAKD ∆∆ & are similar, 
Hence: 

( ) ( ) (*     
5.0

5.0 2 bcba
bc

a
a
b

BH
KD

BC
AD

+⋅=⇒
+⋅

)⋅
=⇒=

We have obtained the equation, where the 
unknowns have only natural values. 

Besides, following from the task 
conditions, the following is held: 

( )
( )
( )⎪

⎩

⎪
⎨

⎧

+>

>+
⋅+=

3               
2                     
1             

222

22

bac
cba

cbba
 

1. Let us prove that  must be 
mutually disjoint to meet all problem 
requirements. 

b & c

We will employ the proof by 
contradiction technique. Assume the 
opposite. Then there are mutually disjoint 

 numbers, where: 11 b & c

( )

1

1

1 1, 1
1  

c c d
b b d
b c

d

= ⋅⎧
⎪ = ⋅⎪
⎨ =⎪
⎪ >⎩

 From  we have: 

. 

( )1

2
11

22
1

2 dcbdba ⋅⋅+⋅=

Thus, ( ) 2
11

2
1

2 dcbba ⋅⋅+= . But 
then 2 2

1        a d a d a a d⇔ ⇔ = ⋅M M  
( )111 bcadcbaP ++⋅=++= . The 

triangle perimeter will not be the smallest 
with  1>d

Hence, we can consider the case of 
mutually disjoint numbers. b & c

But then  are mutually 
disjoint as well. 

(  &  b c + )b

2. Let us study the equality: 

 

118



 
 
 

© Mr. Braverman Alex, Mr. Braverman Alex, Dr. Applebaum Mark 
 

 
( ) ( )*     2 bcba +⋅= . It follows from 

given equality and from mutual disjoint of 
 numbers that: 

, where  are 
natural numbers. 

(  &  b c + )b

= c( )2 2
1 1  &  b b b c c= + 1 1  &  b

Thus: . It 
is now evident that if the problem 
conditions are fulfilled, natural  
exist, and: 

2 2 2
1 1 1 1    a b c a b c= ⋅ ⇔ = ⋅

11 c  &  b

2
1

1 1
2 2
1 1

1 1,   

b b
a c b

c c b
c N b N

⎧ =
⎪ = ⋅⎪
⎨

= −⎪
⎪ ∈ ∈⎩

also hold true. 

Consider the fulfillment of ( ) ( )3  -  2  
conditions. 

11111

1111111
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2
1

2
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That is: ( )4         23 111 bcb ⋅<<⋅  
( ) ( )2 2 2

1 1 1 1 1 1 1 1        5P a b c c b b c b P c c b= + + = ⋅ + + − ⇔ = ⋅ +

It follows from [4] & [5] equalities that the 
parameter smallest value is achieved with 

 smallest values.  1   &  c 1b
Using [4], we have that the smallest 

natural value of  is achieved with 
smallest . Hence: , 

71 =c
41 =b 41 =b 71 =c , 

, , . 162
1 == bb 2811 =⋅= bca 332

1
2
1 =−= bсс

77332816min =++=P . Answer: 77. 
V. Conclusion 
The results obtained in our research 

permit to formulate the following 
recommendations for practical teachers. 

1. One exclusive problem 
investigated in proper manner can open a 
new page for the entire branch of science 
or serve as a paragon for it. It is teacher's 
obligation to review, along with common 
problems, such ones that despite their 
higher complexity and time consumption 
are distinguished by their mathematical 

elegance and profound content (Polya's 
recommendation). 

2. Self-confidence based on self-
achievements – that is the most essential 
problem of mathematics teaching. 

Chase for enjoyment during training 
is the impasse. A way to correct self-
assessment is through actual achievements 
and hard training. 

3. Szent-Györgyi, a Nobel Prize 
winner in medicine, said: "During my two 
hours at a library I can acquire more 
knowledge than for one year in my 
laboratory, but I always work in my 
laboratory and very rarely, at a library". A 
student's actual training is optimally 
organized self-training. 

4. A mathematical aspect known to 
scare many pupils and keep them aside 
from the science is its abstractness. And 
the most probable reason is that the science 
was presented to them in an inadequate 
manner. The abstractness is used to view 
the collection of separate facts "from the 
height", and understand their interrelations; 
it cannot be achieved without abstractness. 
This view "from the height" can be very 
pleasant and feasible, and it rewards our 
efforts spent to the comprehension of 
abstract notions. It is important for the 
pupils to feel the usefulness of abstractions 
as early as possible – it will stimulate them 
and prevent from falling into despair. 

5. Teachers and professors must be 
extremely careful by proposing a problem. 
It should not be too simple – or the time 
will be lost in vain – but it should not bee 
too complicated, as well – or a student will 
not be able to advance in its solution, and 
lose faith in his forces. An education 
should strive to display to his pupils what 
the outstanding physicist Eugene Figner 
called the incomprehensible efficiency of 
mathematics, mathematical charm – and 
what represent a one of its wonders. 

6. Coming back to the techniques, 
note that by studying certain assertion, the 
pupils should be given the possibility of 
attempting to prove it independently. If 
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pupil's serious efforts brought no results, 
he should read the pertaining textbook 
instructions, or follow teacher's 
recommendations, and then make repeated 
attempts to prove the assertion 
independently until he succeeds. It is a 
very expedient way of work with certain 
statements, if not with all of them. Of 
course, it decelerates training but such 
technique is much more useful than 
passive study of proofs. Apart from the 
fact that guessing riddles is very funny, 
solution of problems gives the pupil 
possibility to sense the delight of 
creativity: he starts to feel that the 
statements already proved by someone else 
have been discovered, at least partially, by 
him. Besides, a pupil starts feeling the 
structure of a given branch of mathematics 
– this feeling cannot be developed by an 
alternative technique. Owing to this 
training methodology, new aspects of the 
already known facts can be seen, and even 
the foundations for new branches of 
mathematics can be laid. In other words 
(and it is the most vital!), such teaching 
also provides active and dynamic 
knowledge. And essentially this kind of 
knowledge ensures difference between 
brain and book. As long as the issue at 
point is the accumulation of facts, our 
brain cannot compete with paper. But the 
paper-fixed knowledge is fossilized 
knowledge; excessive accumulation of 
outdated information contradicts normal 
performance of our minds. Accumulative 
approach to training is detrimental to our 
most valuable features (we all possess 
them in larger or smaller extent) – 
ingeniousness, originality, creative 
faculties. It is of interest that the stock of 

information is frequently inversely 
proportional to the ability of discovering 
novelties! 
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Резюме. В статье анализируются результаты исследования проблемы выявления 

импрессирующих факторов учебного процесса. Приведены примеры, позитивного воздействия 
импрессингов. Сделана попытка классификации импрессирующих факторов в обучении 
математики. Установлено, что большинство задач, которые оказывают импрессирующие 
действия на учащихся, носят исследовательский характер. 
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