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OPTIMIZATION PROBLEMS IN HIGH SCHOOL CLASSROOM

Gordana Nikolovska !

Irena Stojkovska 2

Optimization means determining the best result of a process, in
accordance with given conditions. In mathematics, it is determining the
minimum or maximum of a function by which we describe the process. We
optimize our activities every day. Maximizing benefits, minimizing costs,
saving time, and other forms of optimization are in everyone’s interest daily.
Therefore, modeling and optimization techniques are of a great benefit to young
people, especially high school students, in order to socialize and adapt
successfully in the society, [3].

This paper gives an overview of several examples which present different
types of optimization problems, appropriate for high school students. The given
examples can be solved using different arithmetic or algebraic strategies,
depending on the age of the students. Presented problems correspond to the
application of the learned mathematical concepts, therefore we believe they
would be interesting for most students. Moreover, we are certain that the
challenges of optimization problems would be of a great importance for
students’ motivation in studying mathematics.

1.LINTRODUCTION

Practically oriented problems represent an important part of mathematical
problems in which students see the value of scientific knowledge for the reality
that surrounds them, as well as the interactions between sciences. Solving them,
and solving optimization problems as one of them, requires implementing all
stages of the mathematical modeling approach. The necessary steps for solving
an optimization problem are [3]:

1) Set the optimization problem conceptually, i.e. formulate an optimization
goal and formulate constraints on the variables and parameters of the
optimization object.

2) Define the unchangeable part of the optimization object fully and
determine the variable part of the optimization object.

3) Select the mathematical method and construct a mathematical model of
the optimization object, i.e. describe the optimization object in the language of



the chosen mathematical method.

4) In accordance with point 3, determine the type and nature of restrictions
imposed in this problem on the variable characteristics, and parameters of
the process or system.

5) In accordance with points 3 and 4, formulate and formalize the criterion,
to choose the method of solution and formally set up the problem of
optimization.

6) Develop an algorithm to solve the optimization problem.

7) Work out this algorithm or develop a program to solve the optimization
problem on a computer.

8) Formulate the answer.

We should note that mathematical modeling approach is a non-linear
process, which means that at some point, one might have to go back and make
changes in the model or solution in order to get more accurate mathematics
representation and solution of the problem, [2].

2.0PTIMIZATION PROBLEMS AND RESULTS OF THE STUDY

We have formed a list of optimization problems related to linear
equations, linear inequality with one or two variables, linear function, quadratic
function, two dimensional analytical geometry, trigonometry, and area of plane
figures. The students that were solving the problems are first year students in a
secondary school (15 years old) and third year in a secondary school (17 years
old), in a High school in N. Macedonia. Our main goal was to encourage the
older third year students to apply their newly gained mathematical knowledge
on real world problems, and the younger first year students to try to solve the
problems in different way using their more elementary knowledge (they have
less topics covered than the students from the third year). We wanted to
examine students skills to apply mathematical knowledge in solving real world
optimization problems as well as the level of motivation for solving
optimization problems since they contain questions that are hard to give up
answering.

In this paper, we present several optimization problems that cover
different topics (Table 1).

After each problem, a solution of the problem and some of the students
answers (along with their discussions) are given. Qualitative analysis of
students’ answers has been made by comparing their answers with the solution
of the problem, taking into account that different solutions of the problem are



possible. The level of motivation is “measured” with the average duration of
time spent on solving the problem, and questions asked while solving the

problem.
Problem Topics
1 Linear functions, Linear equations, Linear inequalities
2 Linear inequalities
3 Quadratic functions, Number patterns
4 Linear programming, Linear functions, Linear

equations, Linear inequalities, Analytic geometry

5 System of linear equations, Analytic geometry,
Quadratic functions

6 Trigonometry, Area of plane figures

Table 1. Topics covered by each of the presented problems.

Problem 1. Speakers. During the summer vacation, Luka works in the
café I where he receives a daily wage of 650 denars. Every day he pays 40
denars for public transportation in each direction from home to the I and back.
He also buys a meal at the price of 110 denars per day.

a) If Luka saves all the money he has left after the expenses for food and
transportation, how many days does he need to work in the I in order to be able
to buy speakers at a price of 8200 denars?

b) What is the minimum number of days he has to work to buy the
speakers, if he travels by bicycle instead of by bus?

Solution. Let x denotes the number of days Luka should work in the café
to buy the speakers. In situation a), each day Luka has 650—-2-40—-110=460
denars left after he pays for transportation and food. After x days Luka will
have 460-x denars left. The price of the speakers is 8200 denars, so X must
satisfy the following inequality 460-x>8200, which is equivalent to
X>17,826... Note that X is an integer, so the smallest integer that satisfy the
last inequality is X =18. The answer is that Luka should work at least 18 days to
be able to buy the speakers. In situation b), each day Luka has 650 — 100 = 550
denars left. Same reasoning as before leads to the answer that Luka needs to
work at least 15 days to be able to buy the speakers.

Analysis of students’ answers. This is a problem that corresponds to the
topics about linear function, linear equation, and linear inequality. The students
did not write any mathematical model as equation or inequality at the beginning.



Each of the students calculated the money that Luka earns each day after he
pays for transportation and food i.e. 460 denars. For the rest of the solution,
students usually took two strategies. One of the strategies was trial and error,
[6]. In this case, the students are guessing the number of days X and they
compare the product 460-x with 8200. If 460-x=8200, that would be the
exact correct guess and the problem is solved. If 460-x <8200, then they
increase the product by 460, and add another day to the value x. If
460-x > 8200, they just decrease the product by 460. The search stops if either
460-x =8200 or 460-x > 8200, for the smallest natural number X that satisfies
the inequality. Another group of students who wanted to save time and energy
for calculations, simply did the division 8200:460. They discussed that if the
quotient is an integer, that would be the answer, but if the quotient is a decimal
number, then they will take the next integer as an answer. This was an
interesting opportunity to introduce the terms for floor and ceiling function, at
least for positive numbers, since the needed value for X can be written as a floor

function [ 8200:460 | .

After students solve the problem in “their” way, we pointed out that the
mathematical optimization model for the problem is to find the smallest integer
X such that the following inequality 460-X>8200 is satisfied. Then it was
easy to make the modifications for the question b) and solve it.

Problem 2. Taxi ride. The price of a taxi ride is 20 denars per passenger
plus 25 denars for each kilometer traveled. A group of friends has a total of 520
denars.

a) Compose a linear inequality that will represent how many kilometers
y can one travel if the taxi group has x friends.

b) If there are three friends in the group, how many kilometers can they
drive by taxi?

c) If a group of friends wants to travel 13 km, what is the maximum
number of friends that group can have?

d) If a group of friends wants to travel 15 km and the taxi vehicle is a van
with capacity of 7 seats including the driver, what is the maximum number of
friends that group can have? Will the group have any money left after the ride?

Solution. Under given prize conditions, a group of X friends, can travel
y kilometers, only if 20-x+25-y <520. Solving b) means to find the greatest

y such that the following inequality 20-3+25-y <520 is satisfied, which is

equivalent to y <18,4, and the answer is that three friends can travel maximum



18,4 kilometers. To solve c) we have to find the greatest integer X such that
20-X+25-13 <520, which is equivalent to x <9,75, and the answer is that the
group can have maximum 9 friends. To answer the question d), we have to find
the greatest integer X such that 20-x+25-15<520 and x<6. The first
inequality is equivalent to X< 7,25, but taking the second constrained Xx<6,

we conclude that the maximum number of friends is 6. In that case, the group
will have 520—(20-6+25-15) =25 denars left.

Analysis of students’ answers. The questions in this problem have been
designed to lead students through the modeling process. After developing the
linear inequality in a), the questions b) and c) are modifications of the initial
inequality, using just one variable. Here, the students discussed the number sets
where the solutions belong. The number of kilometers can be decimal number,
but the number of people in the group must be a natural number. The question
d) is an intention to make the students think more about the sense of the answer
under additional constraints. Here, the possibilities for answers are more limited
(maximum 6 passengers in the van), so the students prefer to find the answer by
checking the possibilities, i.e. the intuitive idea of almost all of the students was
to check if the group can have 6 friends so that the van will be full.

Problem 3. Tomato garden. Nikolina wants to plant a tomato garden in
one day. With her furrowing machine, she digs out each row and each column to
space the roots evenly, so that each root has enough room to grow. How many
rows and columns should Nikolina make in her garden, so that she can plant the
maximum number of roots, if the furrow machine has the energy capacity to dig
a total of 50 rows and columns in one day?

Solution. Let x denotes the number of rows and y denotes the number

of columns. Then the number of roots that can be planted is X-Yy . The problem
is to find the positive integers X and Yy that maximize the product X-y under
the condition X+ Yy =50. From the condition X+y=50 we get y=50-X,
hereby the problem is equivalent to finding the positive integer X such that
X-(50—X)=50x— X" is maximized. Since X =-b/2a maximizes the quadratic
function ax” +bx+c, the answer is that Nikolina should dig X =25 rows and
y =25 columns, to maximize the number of tomato roots.

The same model can be used for the problem: ,,Of all the rectangles with
perimeter 100 and integer lengths, determine the one with maximum area.”



Analysis of students’ answers. After modeling the problem as a
quadratic function, it turned out the students can not use the quadratic function
since they haven’t studied it yet. The younger students modeled the problem as

a number pattern question. Namely, they analyzed both sequences of products:

1-49<2-48<3-47<...

49-1<48-2<47-3<...
Both patterns are made by listing the possible values for number of rows and
columns by increasing/decreasing by 1, keeping the sum equals to 50. Students
who analyzed the problem this way, were getting greater values for the product.
They noted that there are 50 products to check (in this stage they did not make
correct prediction for the number of different products!). Further, they realized
that these sequences cannot be increasing until the end, since the last product is
the same as the first one, so they also wrote the last few products:

Rows (') 1 2 3 47 48 | 49
Columns (C) 49 | 48 | 47 3 2 1
Product (C-1) 49 | 96 141 141 |96 |49
L] il
L L]

Figure 1. Using Geogebra to represent the first three and last three values for the
sequence of products in the solution of Problem 3.



Noting that the last few products form a decreasing sequence, the students got
the intuitive conclusion — there must be a maximum in between. Because the
increments are symmetric on both sides of the sequence, they answered that the
maximum should be in the middle, i.e., the maximum will be the product
25-25. Some of the students confirmed this answer graphically, not knowing
that they were actually drawing a quadratic function and finding its maximum
(Figure 1).

Problem 4. Theatre tickets. A youth cultural center organizes a show,
and the members want to invest the money from the tickets in new equipment.
The capacity of the hall is 200 guests. At least 75 tickets will be sold to
members of the drama society. It is expected that at least three times as many
guests will be members of the drama society, compared to the number of guests
who are not members of the drama society. The entrance fee for members of the
drama society is 30 denars, and the entrance fee for guests who are not members
of the drama society is 50 denars. How many tickets should be sold to society
members and how many to other guests in order to maximize the ticket
revenue?

Solution. This problem can be modeled as a linear programming problem.
Let x denotes the number of members, and y denotes the number of non-

members of the drama society that have purchased a ticket, then the revenue that
has to be maximized is 30X+50y. The constraints of the problem are:

X+ Yy <200 (the capacity of the hall is 200 guests), X >75 (at least 75 tickets
are sold to members), X >3y (at least three times as many guests are members,

compared to the number of guests who are not-members) and clearly x>0,
y>0, for X,y - integers. Since this is a linear programming problem with two

variables, we can solve it graphically. We draw the feasible region to determine
its vertices: (75,0),(200,0),(150,50),(75,25) (Figure 2). By the Fundamental

theorem of linear programming, [1], the maximum of the objective function is
attained at a vertex of the feasible region. Since the objective function
30x+50y attains its maximum 7000 at (150,50), the answer is that 150 tickets

should be sold to members and 50 tickets should be sold to non-members to
maximize the revenue.

Analysis of students’ answers. Linear programming is not in the high
school curriculum, so here is how students try to solve this problem. As in
Problem 2, students easily modeled the objective function and constraints by
answering the following questions:



e  How many unknown variables are in the problem? Name them.

e  How the revenue can be represented?

e  What are the conditions that the unknowns must satisfy? (What are the
constraints?)

asor
200
150
10

S0F

-50 A0 100 130 20}\250
-50=

Figure 2. The feasible region of Problem 4.

Then, the problem was solved with different approaches from the students
of different ages. The students from the first year, with knowledge of just linear
equations and linear inequalities, tried to follow their intuition, which was “to
check the boundaries”. They started with the idea for using the maximum
capacity of the hall, i.e., assuming X+ Yy =200. Then substituting x=200-y
in the other inequalities, they got 200—y >3y, i.e., 200>4y from where
y <£50. Again, to achieve maximum revenue from the more expensive tickets,
they said that y =50, which means that X =150. In this case, the intuition leads
to the correct answer, although the solution is not complete. For instance, the
constrained X >75 was not analyzed. The more complete solution was given by
the older students.

The students from third year had studied analytic geometry, so they got
the specific assignment to represent the feasible region of the problem
graphically (Figure 2) and to think about the relative position of the line
30x+50y =r that is representing the revenue, with the feasible region. Using

dynamic simulation in Geogebra, they got the following conclusion:

10



The line 30x+50y =r passes through the feasible polygon for values of

r that correspond with feasible solutions. The maximum revenue r is
obtained at the feasible point (X, y)=(150,50).

Problem 5. Magazine subscriptions. The price of a magazine affects
production and demand. This means that if the price goes up, the demand is
decreasing. For example, a fashion magazine currently has 84000 subscribers
who pay 30 euros each for a three-month subscription to the magazine. Market
research predicts that if the price of a three-month subscription increases to 70
euros, then the magazine will lose 48000 subscribers. If we assume that the
number of subscribers is linearly dependent on the price of the subscription,
how much should the quarterly magazine subscription cost for the company to
earn maximum revenue?

Solution. Since the number of subscribers Yy is linearly dependent of the

price X of a three-month subscription, we can put: y=ax+b, where a and b
are parameters that have to be determined. By solving the system of linear
equations: 84000=30a+b, 36000=70a+b, we have that the linear
dependence is Y =-1200x+120000. The problem is to find X that maximizes

the product X-Yy subject to y =-1200x+120000, which is equivalent to find x
that maximizes the product X-(—1200x +120000) = —1200x” +120000x . As in

Problem 3, we find that X=50 maximizes the last quadratic function. The
answer is that with the three-month subscription of 50 euros, the revenue will be
maximized.

Analysis of students’ answers. This problem was well suited to the
students of third year, who used the formula for equation of a line through two
points to represent the relation between the price X of the subscription and the
number Yy of the subscribers. The younger students also figured out this
dependence by using the slope formula and checking the form of the equation,
substituting the coordinates of the given points or by solving the system of
linear equations as in the above solution. After finding the product that has to be
maximized, students factorized it as: —1200x> +120000x = —1200x(x —100).

Then they found that the zeros of the function are 0 and 100, and after checking
few more numbers in between, the students intuitively got the answer that the
extreme is in the middle of the interval [0, 100].

1"



Problem 6. Camping tent. A tent is constructed with 3m long rods as in

the given drawing. What should be the size of the angle at the base of the
triangular tent to maximize the space at the top, giving more room under the
tent?

im Im

Solution. The problem is to find the angle & that maximizes the area of
the given triangle, that is %-3-3-sin9 . Since € =90° maximizes the area, the

answer is that the angle at the base of the given isosceles triangle should be
equal to 45°.

Analysis of students’ answers. All the students agreed that the maximum
area of this triangle would afford maximum room under the tent. This turned out
to be an easy exercise for the students that know the formula for area of a
triangle using trigonometry functions, as in the above solution. For the younger
students, this was a more time-consuming problem, but also an opportunity to
have a chance to experiment with mathematics and make it more interesting.
Namely, they made a proportional smaller model of the isosceles triangle with
some objects (pencils, pens, etc.) and calculated the area of the triangle for
different values of the angle in between the equal sides. Changing the angle,
they measured the length of the third side (the base), and they calculated the
area of the triangle by using the Heron’s formula. Some groups needed more
time, but some groups found the best approximation with fewer experiments.

From the students’ solutions, it is obvious that students can understand
and solve some of the optimization problems, by using their mathematics
knowledge, even if they haven’t learnt any topics about optimization in their
curriculum. For some of the problems, a guidance through the solution was
needed, usually in a form of questions that lead to the mathematical model and
solution algorithm. However, in order to verify the result mathematically i.e. to
be sure that the mathematical model and solution algorithm are correct, there is
a need for optimization topics in the curriculum.

12



More detailed analysis of students’ answers and behavior are summarized
in Table 2, where “Nobody” refers to 0-20% of the students, “Some” refer to
20-50% of the students, “Majority” refer to 50-80% of the students and “All”
refer to 80-100% of the students. The quality of students’ solutions is
“measured” by comparing their answers with the solution of the problem, taking
into account that different solutions of a problem are possible. The level of
motivation is “measured” with the average duration of time spent on solving the
problem and questions asked while solving the problem.

Problem Students’ answers
Students use recent studied Students are motivated during
mathematics concepts solving the problem

1 Nobody All

2 Majority All

3 Some Majority

4 Some Majority

5 Some Some

6 Majority All

Table 2. Summarized analysis of students’ answers of the problems.

From the results in Table 2, we can say that the students like to engage
themselves in the optimization type of questions because they look familiar to
their everyday situations, and they are curious about the final answer. That is
why in almost all the problems, most of the students wanted to guess, try a
value, discuss, and ask further questions. The first approach towards the
solution was usually not the recent covered mathematical concept because
(according to the teacher’s impression and later conversations with the students)
the students do not intuitively feel that the given problem is something “so
mathematical” and, they like to know the answer quickly. After the try-and-
guess techniques, the students who usually show better academic results in the
subject, turn to the mathematical concepts - to solve the problem if they haven’t
solved it before, or, to confirm their previously found solution with a
mathematical model.

We believe that both approaches are good in combination: to nurture
curiosity and believe in intuition and tricks, but also rely on the theoretically
supported models to ensure mathematically more complete solutions. The
guidance questions included in Problem 2 showed that questions of that kind

13



can remind the students to use some specific mathematical concept, which is
helpful into building the habit for it. But still, we do not always want to suggest
the usage of these type of questions, because they could also restrict the
students’ thinking and limit the students’ ideas, or influence their motivation in
searching for alternate solutions.

3. CONCLUSION

Encouraging students to look for outside-the-formula solutions is very
beneficial for their development. That is why we believe that if they are given
problems that they can understand and will be curious about, they will be
persistent in finding the answer. That is the importance of the context in
mathematical problems. The students must learn to analyze and organize
problem situations and to apply mathematics flexibly in problem situations that
are meaningful to them. From the point of view of the student, the problems
must therefore be accessible, inviting, and worthwhile solving, [7].

Our aim is to challenge the curiosity in students and lead them into using
their knowledge in many variations. Mathematical thinking means looking at
things carefully, looking for relationships between them, stripping them down to
their essentials, whether it’s numerical, structural or logical and then analyzing
the underlying patterns. Looking for the functional dependence of the figures in
the pattern or the elements of the sequence is a step forward in the investigation
and in practice of prediction skills. This practice will help students to connect
already learned material to the new material, and students can become more
confident and motivated by knowing that they could obtain new knowledge by
themselves, [4]. Helping children to understand sequences may improve their
fluid reasoning, and improved fluid reasoning could result in improved learning
and academic performance. It is also possible that some cognitive ability other
than fluid intelligence is involved, [5].

We believe that by assigning optimization problems to the students,
except challenging them to apply their mathematical knowledge, we also help in
development of the optimization mindset of the young people. By solving
optimization tasks, students will practice decision-making and planning skills.
Students of modern times are used to doing multiple activities simultaneously,
so building awareness of optimization can significantly help them in the further
management of future events and processes in their lives.
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AHAJIM3A HA PE3VJITATUTE OJ APXXABHATA MATVYPA 3A
EKCTEPHUOT IIPEAMET MATEMATHUKA

bemu Jlamesa !

Corma I'ecoscka-3ajkoea

Jacmuna Maprocka *

1.BOBE/]

ExcrepHO olieHyBame Ha MOCTHUTamaTa Ha YYEHUIIMTE € MPOIeC IITO ce
CIPOBEyBa BO MHOI'Y 3€MjU BO CBETOT, HAjYeCTO MPEKy CTaHAapAU3UpPaHU
TECTOBU Ha 3Haewe. Pesyirarute MoOMEHH O] OBHE TECTOBH 3a OOpPa3OBHHTE
BJIACTH C€ WHIWKATOp 3a KBAJIWTETOT Ha 0Opa3oBHUOT Tmporec. JlpkaBHara
MaTypa € €JeH BHJ €KCTEPEH 3aBpIICH MUCIHT M Ce CIPOBEAyBa Ha KPajoT O]l
CPEIHOTO YETHPUTOAMIIHO OoOpa3oBaHue. Taa e 30uUp Oj MOBEKE EKCTEPHU U
WHTEPHH HUCIHWTH, CO KOM C€ NpOBEpyBaaT M C€ BpEAHyBaaT 3HacHara,
BEIITHHATE W CIIOCOOHOCTUTE KOW yUEHUIINTE T'M CTEKHAJe BO YETHPHUTOJIHUIII-
HOTO CpeIHO 00pa3oBaHuE.

[MoxroroBkuTe 3a BOBEIyBamke Ha JipiKaBHaTa Marypa BO PemyOiinka
CeBepHa MakenoHMja 3all0YyHaa Ha TOYETOKOT Ha 21. BEK, MpH INTO CHUTE
AKTUBHOCTU Oea TUTAHWPaHHW M peaju3upanu ox Jp>kaBHHOT WUCIHUTEH IIEHTap,
BO copaboTka co MUHHCTEPCTBOTO 3a 00Opa3oBaHWE W Hayka, Jp»)aBHHOT
MIPOCBETEH MHCIIEKTOpaT, bupoTo 3a pa3Boj Ha oOpa3zoBaHuero, LleHTapoT 3a
CTPYy4HO 00pa3oBaHKHe U 00yKa, IPYrd HHCTUTYIMH, YYHIIMIITA ¥ HAJABOPEIIHU
copabotaunu. [IpBHOT odunmjaneH JOKYMEHT CO KOj ce neduHIpa MOJIEIOT Ha
ucriutute ¢ KoHnenmujarta 3a MaTypa ¥ 3aBpIIEH UCIHT BO jaBHOTO CPEIHO
oOpa3oBanue, noHeceHa Bo 2005 romuHa. Konnenmwmjara Oemie w3meHera U
JOTIOJIHEeTa BO JABa HaBpaTH, a on ydeOnara 2018/2019 rommna Ha cuna e
Bep3ujaTa JoHeceHa Bo 2015 ronuna [4].

CornacHo KonmnernmujaTa, ennre Ha qp)kaBHaTa MaTypa ce:

(0] HO,I[I/IFal-Be Ha OnmToTO HHBO Ha 3HACHd4, yMECHha H CIIOCOOHOCTH Kaj
y‘leHI/IL[I/ITe.

(0] C.]'IeﬂeH;C 1 KOHTpOJIa Ha peaJH/ISaquaTa Ha HACTaBHUTC IpOrpamMu.

(0] 3a0pr>i<yBaH)e Ha O6pa3OBaHI/leTO CO HCOUT MW CTCKHYBambC OUILIOMA 3a
3aBpIIEHO CPEIHO 0Opa3OBaHUE

O [IlokBanmuTerHa M TONpaBelHa CeJIEKIMja MpPU BJIE30T BO BHCOKOTO
oOpaszoBaHue.

(0] MH(l)OpMI/IpaH)e Ha YUCHUIIUTEC, POAUTEIIUTC U O6pa3OBHI/ITe WHCTUTYL MU 3a
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MOCTUTAmaTa Ha YICHUIUTE TOOMEHH IO TaT Ha BAJUIHU M BEPOIAOCTOjHU Mepema [4].

JpxaBHaTa MaTypa 3a IpB nar Bo MakenoHuja Oelie peanu3upaHa BO
yueOHata 2007/2008 roamna. Hej3unarta yjora Bo Haliata JpikaBa IOKpa]
cepTru(UKaIMCKa € U CeJIeKTUBHA, OJHOCHO PE3yJITaTUTE OJ] ApKaBHATA MaTypa
ce KOpUCTaT M TMpU paHTUpalke Ha KaHIUAATUTE NpU yOUC Ha
BHUCOKOOOPA30BHUTE WHCTUTYLIUH.

2.CTPYKTYPA U PEAJIM3ALINJA HA JIPPKABHATA MATYPA

Jlp>xaBHaTa MaTypa ce COCTOM OJ] TPH Jiejia: 3aJJ0JDKUTENICH Jied, U300peH
Jiel ¥ IPOEKTHA 3a/1a4a. 3aI0JDKUTEITHUOT JIe]l COAPKU €JIeH HACTaBeH MPeMET:
MaKeJIOHCKH ja3WK W JuTepaTypa WM ajl0aHCKM jasUK W JHUTEparypa WId
TYpCKH ja3WK W JuTeparypa. M300pHHOT Aenm ce cocTom oA TPU HACTaBHU
npenMeTH. [IpBHOT U300peH MpeaMeT € eACH Ol IPEIMETUTE MaTeMaTuKa WIIn
cTpancku jasuk. OcraHatuTe [Ba M300pHU MpeIMeTH 3a THMHA3UCKO
obpaszoBanne ce u3bmpaar on Jlucrata ommTOOOPa30BHU MPEAMETH, a 3a
CTPYYHO WM yYMETHHYKO O0Opa3zoBaHHMeE eleH mpenmeT ce Oupa on Jlucrara Ha
ommTo00pa3oBHU MpeJAMETH W eAeH oj Jlucrara Ha CTpyYHH HacTaBHU
npeametd. [IpoekTHata 3amada ce COCTOM O] TPOydYyBame MPOOJIEM IITO
YYEHUKOT TO M30Upa OJi HEKOj OJ] HACTABHHUTE NMPEJAMETH WA MOLIMPOKO O]
00pazoBHHTE 00JIACTH.

[IpoBepkaTa U OIlCHYBamETO Ha 3HACHATA, YMEEHhaTa U CIIOCOOHOCTHTE
Ha YYCHUIINTE 32 HACTABHHUOT IMpPEIMET O[] 3aJ0JDKHTEIHUOT JeN, Kako M Ha
MPBHOT W300pEH TpeaMET (€KCTePEH e O] UCIIMTOT) ce BPIIAT €KCTEPHO, OJ1
CTpaHa Ha HaJBOPEIIIHHU, HE3aBUCHU OIICHYBa4H. 32 BTOPHUOT U TPETHOT N300peH
MpeIMeT, KaKo W 3a POEeKTHATa 3a/1a4a (HHTEpPEH JIed O]l NCITUTOT) poBepKarTa
U OLIEHYBAHETO CE BPIIAT MHTEPHO O] YUMIIUIIHATE PEAMETHH KOMHCUU [3].

JpxaBHaTa MaTypa ce moJiara cropea NoceOHU MCIUTHU MPOTpaMu, KOU
ce m3paboTeHU BP3 OCHOBA HA HACTABHHTE MPOTPaMU 32 COOJIBETHUTE HACTABHU
mpenIMeTH. 3a TpeJMETUTE IITO Ce IoJlaraaT eKCTepHO, MCIMTHATa TporpaMa,
Kako M MCIHMTHUTE 3aJa4d T'M W3TOTBYBa Jp)KaBHATa MaTypcKa MpeaMeTHa
KOMHCHja, 4Ydj MpeTcenaTesl € OJ peAoT Ha HAacTaBHO-HAYYHHOT Kajap Ol
VHHBEP3UTETUTE BO MaKeIoHHWja, €JeH WIEH € COBETHHK BO JIp)KaBHHOT
WCTIUTEH IEHTap, a JAPYTHUTe WICHOBH C€ CTPYYHH JHUIAa OJ COOJBETHHOT
HacTaBeH npeamert [3].

3a cekoja UCMUTHA MporpaMa e jeduHupana creruduKaircka pamka co
KOja ce oTpeaenyBa:

0  TIporueHTHATA 3aCTANICHOCT Ha MOJIpayjaTa 3aCTalleHH BO TECTOT,
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(0} HpOHeHTHaTa 3aCTarCcHoCT Ha CHOCO6HOCTI/ITC, T.C. HUBOTO Ha TC)XHHA,
0  bpojor Ha 3amaum oz cexoe mojpadje M rpynara criocoOHOCTH, COO/IBETCH Ha
HUBHATA MPOIEHTYAIHA 3aCTalIEHOCT BO OJHOC HAa BKYIHHOT OpOj 3a/1a4M BO TECTOT.
WUcnutHaTta nporpamMa 3a UCHMUTOT MaremaTuka € ucTa 3a CUTe BUJOBU Ha
o0Opa3oBaHre, OJHOCHO € Hu3padoTeHa Kako IMpEeceK Ha COAPKMHU KOM TH
N3ydyBaaT YYEHHIUTE O/l CTPYYHOTO M OJf THMHA3UCKOTO 00pa3oBaHue.

3.PE3VIJITATU OJf EKCTEPHUOT UCIIUT 110 MATEMATHUKA

Exkcrepuuot ucnutot no Maremartrka, BO paMKHUTE Ha JIpsKaBHATA MaTypa
Tpeba /1a TmpoBepH Aali YYCHHKOT CTEKHAJ JTOBOJHO 3Haema M CIOCOOHOCTH
ITO K€ My OBO3MOJKAT YCIIEITHO J1a TO MPOJOJIKH CBOETO O00pa3oBaHUE, Aalld
THE 3HacHa Ce JIOBOJIHU TOj YCIEIIHO Jla € BKIyYH BO IMPOIECOT Ha paboTa u
KOJIKaBO € HUBOTO Ha HEroBara OMIlTa MaTeMaTH4YKa MUCMEHOCT U KyaTypa [6].
Co npyru 300poBH, 1IeJ1 HA UCIUTOT 10 MareMaTuka € jia ce IPOBEpPH Jalld CO
CTEKHATOTO 3HACHE YUCHHMKOT € MOJArOTBEH Ja pacyAyBa JIOTMUKH, Ja peluaBa
po0JIeMu, 1a TH KOPUCTH COOABETHO MATEMAaTHUYKOTO 3HACHE U CIIOCOOHOCTH
BO pa3MYHU KOHTEKCTH, MPABUIHO Ja TNPOLEHYBAa U OApPEayBa METOAU
HajCOOJIBETHH 3a peIllaBamke Ha MaJcHU MpoOaeMu, pa3oupajku ja MeryceOHaTa
MOBP3aHOCT HA MAaTEMaTUYKHUTE MOJ[payja.

Co ucrinTHara miporpama ce ordareHu MmoBeke MaTeMaTHYKH IMoapavja
pacropeieH! BO YETUPH TEKUHCKU HUBOA:

C1 - 3Hae MaTeMaTUYKH MOUMH, (PAKTH U ITOCTAIIKH,

C2 - IlpumeHyBa MaTeMaTUYKH MOMMHU, (PaKTH U MTOCTAIIKH,

C3 - PemaBa eqHOCTaBHH MTPOOICMH,

C4 - PacynyBa JOTHYKH, KPUTHYKU U CUCTEMATCKH.

3HaemaTa U CIIOCOOHOCTUTE Ha YUYSHHIIHTE C€ MPOBEpPYyBaaT MpPEKy TECT
Ha 3Haewe. Bo TecToT ce 3acTaneHu 3aJa4uu OJ:

O 3aTBOpEH THI, (CO TOBeKewieH HcOOp), BO KOM YYEHHKOT M30upa eieH Of
MNOHYACHUTC YC€THUPU OATOBOPH,
O OTBOPEH THII, KOM MOJXKE J1a Oujar:
(0] 3a/1avr CO KpaTOK OATOBOpP,
O  3aJayM CO [EIOCHA MOCTANKA Ha PelaBambe.
Bpemero Ha pemaBame Ha TecToT € 180 MUHYTH.

Ilenta Ha oBa wuUCTpaxyBame Oelie Ja Ce HampaBd aHalu3a Ha
MMOCTUTAkaTa Ha YUCHUITUTE HA €KCTEPHUOT UCITUT I10 MTPeAMETOT MaTeMaTuka.
bea ananm3upanu pe3ynTaThTe OJ jYHCKHOT WCHHTEH POK BO TpH Y4eOHHU
rogunu: 2018/19, 2020/21 u 2021/22. Bo yuebnara 2019/20 npxaBHaTa MaTypa
He Oellie peanu3upana, 3apajy Kpusara npeu3sukana co supycor CoVid 19.
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3acTarneHocTa Ha MaTEeMaTHIKHUTE TI0/Ipadja BO HCIUTHATA TIporpama mpeTpIe
HEKOoJIKy mnpomeHu. Bo Tabemara | e mnpuxkakaHa HHUBHAaTa 3acTaleHOCT BO
WCTIMTHATA MpOorpama 3a pasriielyBaHUTe yueOHU TOIUHU.

_ 2018/19 2019/20 2020/21 2021/22
/

Agredpa 35% 40% 40%

T'eomeTtpuja 30% / 35% 35%
AHa.J'lllTll‘.lRa 15% / 15% 15%
reoMeTpHja

BepojaTHoct 10% / / /
ITporpecun 10% / 10% 10%

Tabena 1. MareMaTHuky IoApayvja ¥ HUBHA MPOIICHTYaTHA 3aCTAIICHOCT
BO TECTOT, 10 yucOHA roinHa

Tecror o Maremaruka Bo pasrieayBaHUTe Y4eOHH FOJHMHU COAPXKHU 38
qno 40 3amauu ojf HaBEACHWUTE MOpadvja, npu ITo okoiny 20 3amaum ce o
3aTBOPEH THUII, a TT0 OoKoxy 10 3amadm ce co KpaToK oAaroBop, omuocHo 10 co
IIEJIOCHA TTOCTAalKa Ha pelraBame. bpojoT Ha 3a/1a4 ¥ COOIBETHHOT OPOj IOCHU
criopes crenuduKanrcKara paMKa 3a CeKoja UCIHUTYBaHAa TOJUHA € JaJeH BO

Tabenara 2.
2018/19 2020/21 2021/22
J1
i m
3a1a9u 3a1a9YU 3a1a9u
u300p
IMoCTammkKa

Ta6ena 2. bpoj Ha 3a1aun ¥ TIOEHN cIiope]] criennpUKanucKara paMmka

3.1.CTPYKTYPA HA YUEHUIIUTE

Bo TabGenara 3 e mpukakaH BKyHNHHOT OpOj Ha YYEHHUIIM KOW TIonaraje
IpkKaBHA MaTypa W OpojoT, OJJHOCHO MPOIIGHTOT HAa YYCHHWIM KOW IoJiaraie
MaremaTHKa BO pas3riieyBaHUTE TPH y4EOHU TOIHHH.
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Bpoj Ha yyeHunu no yuye6Ha roguHa
2018/19 2020/21 2021/22

l'Iomrane zlpmaBHa MaTypa 14764 14773 15101

Ta6ena 3. bpoj Ha yueHHIIM KOM IToJaraje Ap>kaBHa Matypa

3a skan, MoXe Ja ce 3a0elexu IMOCTOjaHO HaMalyBamke Ha OpojoT Ha
YYEHHUIN KOM KaKO BTOP €KCTEpPEH MpeAMET To OMpaaT mpeaAMeToT MaTemaruka.
IpoueHTyanHaTa 3aCTaeHOCT HA MATyPaHTUTE, BO 3aBHCHOCT O] ja3UKOT Ha
KOj YYCHHIIUTE ja ToJiaraie Ap:KaBHATA MATypa, ¢ PEUHCH SIHAKOB BO TPHUTE
HUCIUTYBaHU TOAWHHU, KAKO IITO MOXE Ja CC€ BHAM Ha CJIMKaTa ln TOa € BO
COTJIACHOCT CO HAIIMOHAIHATA CTPYKTypa Ha HaceleHHeTo BO Make0Hmja.

12000
1 OO
T
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T

=t
m
=

200d0

201819 2020/21

el rocors

® Mpmeaoncenr =W Aagfancem @ Typokm

Canka 1. HacraBeH ja3uk Ha KOj yYEHUIUTE Noarajie Ap>kaBHa MaTypa

MeryToa, HCTHOT 3aKJIy4OK HE BaXKU 3a MPOLEHTyalHaTa 3aCTaleHOCT Ha
YUYCHULIUTEC KOU I'0 IoJjiaraji€ UCIUTOT Maremaruka. EBI/IZ[CHTHO € JICKa MHOTY
May Opoj MaTypaHTH KOM HacTaBaTa ja Ciejielie Ha al0aHCKH U TYpPCKU ja3HK
n30paje Ja rmoyaraar MaTeMaTHKa, a OHa IITO € YIINTe MO3arprKyBadko € JeKa
0BOj Opoj WMa TEeHJIEHIIHja Ha TIOCTOjaHO HamallyBame (BUAU ciuka 2.). Okory
90% oja MaTypaHTHTE KOW IoJlaraje MaTeMaTHKa Ce OHME KOM HacTaBara ja
cieqene Ha MaKeIOHCKH ja3uK.

Ha cimkure 3 n 4 e mpukakaHa 1moyioBaTa CTPyKTypa Ha BKYITHHOT OpOj
YYCHHUIIM KOW Tojlaraje JpiKaBHAa MaTypa, OJHOCHO OpOjOT Ha YUYCHWIIM KOH
nojarajic MaTeMaTHKa, COOJIBETHO. 3a0€IekKIIMBO € AeKa Mel'y MaTypaHTUTE BO
TPUTE HWCIUTAHW TONWHH, HE3aBUCHO OJ ja3WKOT HA KOj THE ja CIIeIee
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HacTaBaTa, UMa IoBeke JieBojunmba (momery 53 u 57%). Ho, coctojbara e cocem
IIOMHAKBa KOTa CTaHyBa 300p 3a ucnutoT Maremaruka. Tyka MoMuumbara ce
3acTarneHu co okomy 52%.
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Coamnka 2. HacraBeH ja3uk Ha KOj YICHHUIIUTE TO Mojlarajie NCMUTOT MaremaTnka
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Cumnka 4. [TonoBa cTpyKTypa Ha yUEHUIIUTE KOU IO IMoJiarajie ICIUTOT MareMaTuka
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JpxaBHUOT WCHHUT MO MaTeMaTWKa T'O IoJlaraaT caMoO YYECHHIIUTE O]
TUMHA3MCKO U CPEIIHO CTPY4YHO oOpa3oBanme. Kako miro Moxe /a ce BUAM Ha
cnuKara 5, Mel'y MaTypaHTHTe KOM U30pajie Ja IojaraaT MaTeMaThKa BO TPUTE
TOIMHU JOMHHHUPAAT OHHUE O] THMHA3UCKOTO 00Opa3oBaHUE.
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Bpoj Ha KAHIILIATH
=
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19% 26% 6%

2018/19 2020/21 202122

Cuamnka 5. CTpykTypa Ha y4EHHIUTE KOU TO Mojarajie
ucnuToT Maremartyka criopesi Ha BUIOT Ha 00pa3oBaHHe

3.2. AHAJIU3A HA 3AJJAYUTE

[IpoceyHHOT MPOLEHT Ha PEIICHOCT Ha TECTOBHTE BO jYHCKHOT POK BO
2018/19, 2020/21 u 2021/22 ropuna uzHecyBa 73,34%, 76,27% u 78,31%,
COOJIBETHO.

Pesynratute o aHanu3ara MOKaKyBaaT JeKa HajroJeMHOT Opoj 3amgayu
BO jYHCKHOT TECT MMaat J00pH MCHUXOMETPUCKH KapakTepucTuku. Kako mepka
3a Toa ce KopucTeHu cienuuse Benuanad ([1], [2]):

O Uupekc Ha TeXMHA Ha 3ajadata WIM P-BPeIHOCT (MPOLEHT Ha
PELICHOCT, aKO € M3pa3eH BO MPOLIEHTH) — rO MPETCTaByBa JAEJIOT O YUCHHULIUTE
KOM TOYHO OATOBOPUJIE HA AAJEHO MIPALIABE, OIHOCHO

p= &,
n

KajZie ITo N ¢ BKYIHHOT Opoj TeCTHpaHHW YYEHHIH, a N, € OpOjoT Ha Y4YECHHUIH

KOM TOYHO OJI'OBOpHUJIE Ha JaJICHOTO Mpamame. Axko p < 0,2, mpamamero e
TelKo, a ako p > 0,8, Toa e jecHo.

O MHupexc HAa NHUCKPUMHMHATUBHOCT - TMOKa)XyBa Jaldd €IHO Ipalllame
MO€ J1a TH pa3ABOM YUCHHUIINTE CO TT0100ap pe3yJITaT 01 OHUE KOU TTOCTUTHAIIE
rocnad pe3yJTar Ha TeCTOT:
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n n

c high —

Y
max(Nyign» Moy )

c_low

Ne-high, Nellow € OpOj HA yUYEHHITM cO Haja00ap, OJHOCHO Hajcnad pesynraTr Ha
TECTOT KOW TOYHO OJITOBOPHWIIE HA TPAIIamETO, Nhigh, Niow € OPOj Ha YUESHHUIIH CO
Hajaobap, OAHOCHO Hajcmad pe3yarar Ha TecToT. [lpamamero e
JUCKPUMHHATHBHO aKo OpOjoT Ha yYEHHIN KOW TOYHO OJATOBOPHIIE BO TpylaTa
CO HAjBHUCOKH TIOCTHTHYBaWka € MHOTY IIOTOJIEeM O]l COOJBETHHOT Opoj Ha
YUCHHUIIM BO TPYyTIaTa CO HajHUCKH ITOCTHTHYBAIba.

0 [lounT GucepujaaHUOT KOS(HUIIMEHT HA KOpealuja

X - X,
Moo = —— > . N pa-p),

KaJe IWTO X, € CpelHara BPEJHOCT HA PEe3yJTaTHTE Ha CUTE YUYEHHULU KOU

OJIrOBOpUJIE TOYHO, X, CPEAHATa BPEIHOCT HA PE3yJITATUTE HA CUTE YUEHUIH

KOM OJITOBOPHJIE HETOYHO, & G € CTaHjapjHara JeBHjaluja Ha BKYIHHOT
pesynrar. OBoj KOCPHUITMEHT € MEpKa 3a KopenanujaTa Ha BKYITHUTE PE3yITaTH
HA TECTOT CO TOYHUTE OATOBOPU HA €THO MOCAMHEYHO mpaiiame. [Ipernopayanu

BpeaHocTU ce3a I, >0,2.

pbi
lonem Opoj ox 3ajaunTe MMaaT BHCOK IMPOIEHT HAa TOYHA PEIICHOCT,
OJIHOCHO BHCOKA P-BPEIHOCT, HO UCTOBPEMEHO C€ U CO J00pa JUCKPUMHUHATHB-
HocT. Toa Ou 3HAYENIO AeKa TECTOT € JIECEH, HO U JIeKa TH MEPH MOCTUTamaTa Ha
yaeHurTe. [IpomeHToT Ha pemeHOCT Ha 3aJaduTe CO TMOBEKewlIeH H300p e
peaTUBHO IMOBUCOK BO CIOpenda CO 3aJayuTe OJl OTBOPEH THII, HO HUBHATA
JIUCKPUMUHATUBHOCT € ciaba. 3agayuTe O] OTBOPEH TUI HMMaaT IMoJ00pu
IOKa3aTelld BO MeJIMHATa Ha TecTOT. Bo TabenaTa 4 MoKe J1a ce BUIU JieKa caMo
JIB€ 3aJlaud MMaaT MpOLEHT Ha pemieHocT noman on 40%. JIBere 3amaum ce
cocraBeH jen oxa jyHckuor tecT Bo 2020/21 rommnua. IlpBara e 3amaua e co
noBekewIieH n300p o1 moapadjeTo ['eomeTprja U € IpuKakaHa Ha clMKarta 5.

H Cexoja OCHOBE W BHCHMHATA Ha BOeH TPanel cé Hamanedw 3a 50%. MnowTwHara
HE TO] TPANe3 & HamaneHa 3a:

50%

A

B. 25%
B. 75%
I.

M

Cauka 5. 3agaua 6, [IpxaBaa matypa Maremaruka, jyau 2021 roguna

23



_ Bpoj na 3agaqu cnopex THI

0-39% | 40-54% 55-69% 70 - 84% 85-100%
pelnieHoCT

2018/19

IToBekeusien
u300p

Kpatok oarosop
[lenocHa mocramnka
2020/21

IToBekeuieH
n300p

Kparox oxarosop

[lemocHa mocTamnka

2021/22

[ToBekewren 0 0 0 0 20
nu300p

Kparox oarosop 0 1 1 2 6
[lemocHa mocramka 0 2 2 6 0

Taobemna 4. HpOHeHT Ha TOYHO OATOBOPCHU 3adavuu CIOPEA TUIIOT Ha 3a/la4aTa

Bpemnoctutre Ha P-MHIEKCOT W TIOWHT OWCEPHjATHHOT KOCe(HIMEHT Ha
KOpenaiyja 3a oBaa 3ajaya ce JajeHd Bo Tabemara 5. Ha mpamameto TOYHO
onoBopuie 37% o ydeHHLUTe, HO HeraTWBHATa BPETHOCT Ha [phi YKaXKyBa Ha
TOA JieKa yUYEHHIIUTE CO JOOPHU MOCTUTHYBaba Ha [IEIHOT TECT, OBa NPAIIAhe o
onroeopuJe norpemrHo. ypu 47% on ydueHurute To n3dpaiie qucTpakropor B
KOj MMa TO3UTHUBEH Iphi, 2 TUCTPaKkTOpoT I' ro m3bpane camo 1% ydeHunu, mro
3Ha4M Aeka e HeyHkmoHaseH. CeTo oBa yKa)KyBa Ha TOA JIeKa OBa Mpallarmbe €
poOJIEMaTHYHO.

Cropen tabema 5, 3a0enexJMBO € Jeka Hema TojleMa pasziuka BO
MPOIIEHTOT HAa TOYHU OJIFOBOPH Ka] YYCHHUIUTE OJf TUMHA3UCKO M CTPYYHO
oOpazoBaHHWe, HO HETaTUBHHOT [phi 32 CHTE KaHOUIATH C€ MJOJDKH Ha
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HeraTUBHATa BPEIHOCT HA OBOj HMHAWKATOP Kaj YYCHUIUTE OJf CTPYYHOTO
oOpa3oBaHue.

. Cure KaHAUIATH I'mvuaszucko CtpyuHo
A

[ 0 0
-

0,22 0,22 0,16
-0,02 38 0,04 35 -0,09
0,19 47 0,14 48 0,22
1 -0,03 1 -0,01 1 -0,05

Ta6ena S. [TpoueHT Ha TOYHU OATOBOPH M MOWHT OHCEpHjaieH KOSPHUIIUEHT Ha
Koperanyja 3a 3a1ada 6, jyau 2021

Kaj 3agaunre Bo kou ce 00qyBa MOCTAIllKaTa Ha pelllaBambe, Pe3ylTaTuTe
ce IIOHHUCKH, HO U OBJIE CaMO €/lHa 3ajiaya UMa IPOLEHT Ha PELICHOCT P IoMal
o1 40%. Taa e nen ox Tectot peanuzupad Bo jynu 2021 roguna. 1 oBaa 3amaua
e ox noapaujero ['eomMeTpuja 1 MOXKe 1a ce BUAM Ha Ha caMKara 0.

PamMHoKpaK TPUAranHuE MMa aron npy apeot of 1207 1 paguyc Ha enMwadara . A
KpysHALE r=0. | ‘
Ogpean ja NNOWTHHATA HA TPHArONHWKOT, P

Cuamka 6. 3anaua 36, /IpxxaBHa matypa Maremaruka, jynu 2021 roanHa

IIpoueHT Ha yYeHHUIIM KOH 100H O0EHH

Cure
I'mmua3ucko CtpyuHo
KaHINIATH

43 53

23 25 20
8 9 7
6 6 6

15 17 14

Tabesa 6. [IporieHT Ha yUEHHUIIN U CO COOZBETEH OPOj IOCHH
3a 3a/1a4a 36, jyan 2022
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LenocHo perienne Ha 3amavara naie camo 15% of ydeHuImTe, 1o/1eKa
peYrcH TOJOBHUHATA HE JOOWIIE HUTY €JCH IMOCH O]l MPEABHICHUTE 4 IMOCHH.
Kommnernute pesyiraTh 3a oBaa 3ajauya MOXe Ja ce BHAAT BO Tabenara 6.
PesynratuTe ce 3HAUMTETHO TOCTA0M Kaj YUCHUIIUTE Of CTPYIHO 0Opa3oBaHHE.
WuTepecHo e Toa, MITO TpW TpeETJielyBamkeTo Ha OBaa 3ajjada, OIEHYyBadnTe
yTBpIHWja JieKa YYCHUIIUTE MOHYAMJIE IypH JIEBET pa3IMyHU BapHjaHTH Ha
pElIeHNETO, KOU BKIIy4YyBaaT IIPUMEHA Ha 3HAcHaTa Oj IoJpayjaTa TeoMeTpHja
U TPUTOHOMETpPH]a.

3.3.AHAJIU3A HA TTOCTUT'ABLATA HA YUEHULIUTE

Pesynrarute mokaxyBaaT Aeka MaTypaHTUTEe KOM M30pasie 1a moJjaraat
IpKaBHA MaTypa IO TpeAMEeTOT MaremaThka TH HMaa COBJAJaHO CHTE
[oJpavja 3acTaleHu BO HcOMTHaTa mnporpama. Ho, mpuroa He Tpeba na
3a00paBHME JIeKa OBOj MPEAMET T'0 Toaraje peslaTHBHO Majl Opoj MaTypaHTH U
TOa ce, TTIaBHO, YYCHHUIIM KOW CBOCTO 00pa3oBaHKE TIAHUPAAT J1a TO MPOAOIIKAT
Ha TEXHUYKUTE U TPUPOTHO-MATEMATHYKHTE (PAKYJITETH.

Npouysmme

L M
I‘Tl11lh'ﬂl'_:rl_?!I =%k EES

BrynHo ocEoRHN NoEHM

Cuamka 7. [Tocturama Ha TECTOT OJ1 JyHCKHOT MCITUTEH pok, 2020/21 roxuna

Inenajku v pe3ynrature oOJf TECTOT BO IIGJHHA, OJ XHCTOIPaMOT
MpUKa)kaH Ha CIIMKaTa 7, ce COTJe/yBa Jieka pacupesendara Ha BKYITHHOT Opoj
OCBOGHHM IOCHH Ha TECTOT € PEYUCH HOpPMajHa, HO MOBJIEYEHA KOH JIECHO,
OJTHOCHO KOH MOBHCOKHTE BpeAHOCTH.Toa 3Ha4M JeKa TECTOT € peaTUBHO
neceH. [Iputoa Tpeba ma ce mMma TIpeABH JeKa Ipeameror MaremaTHka
HajuecTo ro M30MpaaT KaHTUAATHTE KOW WMaaT COJUIHH ITO3HABama OJl OBOj
HACTaBeH MPEJMET U COCEM € JIOTHYHO OpOjOT Ha MOCTUTHATH ITOCHH Kaj HUB J1a
oune Bucok. CIMYHM XHCTOTPaMH ja MPUKa)KyBaaT pacipeendara Ha BKyITHUOT
Opoj OCBOCHHM MTOSHU Ha TecTOT crpoBezeH Bo 2018/19 u 2021/22 ronuna.
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IIpoceyHHOT MPOLIEHT HA PEIIEHOCT Ha 3aJauuTe O]l CUTE IoJpadja BO
TPUTE UCIIUTYBAHU IOJMHHU € BUCOK. T0j € HajBHCOK 3a moapayjata IIporpecun
u AHanutudka reoMmeTpuja. Hajcnabu pesynraTu ce MoCTUTHATH BO MOJPAvjeTo
I'eomeTpuja, mako W OBAE MPOCEYHHOT MPOIEHT Ha PEIIEHOCT, OCBEH BO

2020/21 e moBucok ox 70% (Buam Tabena 8).

2018/19 2020/21 2021/22

X I[Ipoceuen IIpoceuen IIpoceyen
Ioapauje
NPOLEHT NMPOLEHT MPOLEHT
Ha Ha Ha
peneHocT peneHocT pelmeHocT
2,54 5,78 5,38

Adrebpa 71,87 s

> £}

Teometpuja 73,50 2,32 66,35 4,46 76,44 2,87
fe‘(‘if;;gf;lgq 72,35 1,97 83,16 2,50 79,64 2,72
IIporpecun 77,40 1,31 91,28 0,84 73,24 2,01
BepojarHocT 75,24 1,18 / / / /
BkynHo 73,34 4,32 76,27 11,99 78,31 13,08

Ta6esa 8. [IpoceueH MpOICHT Ha PEIICHOCT U CTaHIAPHA JACBHjalldja Mo MoIpayje, 3a
2018/19,2020/21 u 2021/22 ronuna

IToBeke om 65% on 3amaunte BO CUTE TOJpayja UMaarT MPOICHT Ha
perieHocT noBHCOK o 85% (Buau Tabena 9 nomgony). Camo Kaj 1Be 3a1a4u O
nonpadjero ['eomerpuja Bo jyHCKHOT TecToT on 2021 romwHa, MPONEHTOT Ha
pewenoct e noman ox 40% (Toa ce 3amaunTe CIOMHATH Torope). Bo mcrorto
nojjpavje, BO TPUTE UCIIUTYBAaHU TOJMHHU, CE€ CpeKaBaar 3afayd cO MPOICHT Ha
pemeroct omery 40 u 55%.

Y4eHnnuTe MMaar MOTEIIKOTHH NIPU pellaBare Ha 3a/1adara BO Koja ce
Oapa Ja ce ompeneny BUCHHA HA TPHUATOJIHMK BO KOj € BIMIIAH Mapayenorpam
(IPOCEYHUOT MPOIEHT Ha penieHocT e 48%), naKo MmocTojar MmoBeke HAYMHU J1a
ce JI0je IO pemlieHHeTo. PeraTWBHO Mayl MpOIEHT Ha pemeHocT (47%) mma
3a/1a4ara BO Koj ce Oapa J1a ce onpeneid IUIOMTHHATA Ha TEeJOTO JOOMEHO CO
poTalija Ha TPUATOJIHUK OKOITy HajrojiemMara CTpaHa.

HcroTo Bakm | 3agadaTa BO Koja ce Oapa BOIYMEHOT Ha MUpamMuia
YHjaITo OCHOBA € Tpare3 Co JaJicHa OCHOBA, Kpak u nujaronana (50%).
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[TogpagjeTo Anrebpa ¢ Haj3acTalmeHO BO TECTOTOBUTE, a MPOICHTOT Ha
PELIEHOCT BO TPUTE pas3riieJaHu TOAUHU € Hall 55%.

_ Bpoj Ha 3axaun cniopen moapayje
0-39% 40-54% | 55-69% | 70-84% 85-100%
DEIIEHOCT

2018/19

Anrebpa

T'eomerpuja

AHanmuTHYKa
reoMeTpHja

BepojaTHoct

IIporpecun

2020/21
Anre6pa

I'eomerpuja

AHanmuTHyKa
reoMeTpHja

[Iporpecun

2021/22

0 2 1 1 10
poowell 0 o o 2

Tabena 9. [IporeHT Ha pemeHOCT 1Mo Topadyje, 3a 2018/19,2020/21 n 2021/22 roguHa

[TpOCEYHHOT MPOILIEHT Ha PELICHOCT Ha TECTOT, BO 3aBUCHOCT O MOJIOT Ha
YUEHHIIUTE 32 TPUTE TOAWHH, € MpHKakaH Bo Tadenara 10. Mako moronem 6poj
YUCHUIM LITO I'0 Iojiaraji€ APXaBHUOT HCIIUT IO MAaTeéMaThKa CE€ MOMYUIbA,
pe3yJTaTuTe MOKaXyBaaT JieKa JeBOjYMEbaTa BO MPOCEK MOCTHIHANE MOI00pH
pe3yJITaTé BO CUTE MOJ[payja 3acTaleHu Ha HCIUTOT.
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i 2018/19 2020721 2021/22
oapayje
.

Anrebpa 7482 69,09 81,49 75,80 84,43 77,11
I'eomerpuja 76.93 70,27 68,82 64,05 80,47 72,77
ii;fgg:;‘:ﬂ 76.94 68,02 85,99 80,52 85,07 74,70
Tporpecun 7972 7520 9322 89,48 78,74 68,23
Bepojataoct 77,19 73,40 / / / /

BkynHo 76.55 70,32 78,97 73,75 82,62 74,38

Ta6esa 10. [IpoceueH NpoIEHT Ha PEIICHOCT CIOPE moapayje u moJ, 3a 2018/19,
2020/21 n 2021/22 ronuua

Bo Tabenara 11 mose 1a ce BUAM MPOLEHTOT Ha PEHICHOCT HA yUYEHHUIINTE
BO 3aBHCHOCT OJ HaCTaBHHOT ja3WK. Kaj ydeHHIINTEe KOM HacTaBaTa ja CIIeIene
Ha MaKeJIOHCKH ja3uK ce PErHCTpHUpa 3roJeMyBamke Ha MPOCEYHUOT MPOIICHT Ha
PELICHOCT OJ TOJMHA BO TOJWHA, a TaK Kaj YYCHHUIUTE KOM HacTaBara ja
cienelie Ha an0aHCKH ja3WK OBOj MPOLEHT ce HamaiyBa u 3a 2021/22 e moj
65%. Kaj yuenmnuTe KOWM HacTaBaTta ja clefielle Ha TYypCKHA ja3WK, ce
3a0enexyBa MOHU30K MPOLEHT Ha pemeHocT Bo 2020/21, noneka Bo ocTaHATUTE
JIBE TOJIMHU TOj € peuricu uiaeHtudeH. Bo 2021/22 roauHa, HAjHUCKH MTOCTUT A
Ce PEeTUCTPHUpaHU BO TMOapadjeTo ['eomeTprja, HE3aBUCHO O] ja3UKOT HA KOj ce
M3BelyBalla HAaCcTaBara.

2018/19 2020/21 2021/22
IMoapauje

Anrebpa 71,35 77,58 67,49 78,97 71,23 6537 81,18 67,80 83,18

IOV ERl 72,48 82,66 75,76 66,89 54,92 5538 77,39 62,09 6282

AHanuTH4yKa

. 71,43 81,76 68,18 84,00 65,65 64,04 80,34 63,24 85,32
reoMeTpuja

IIporpecun 7428 81,97 88,74 92,07 7796 6632 7422 61,83 50,00

Sl 77,79 73,45 78,79 / / / / / /

BxynHo 72,67 79,71 73,29 76,83 65,48 61,97 79,07 64,58 73,32

Ta6ena 11. [IpocedeH IpoIeHT Ha PEIICHOCT ¥ HACTABCH ja3uK, 3a CUTE
nmoapayja, Bo 2018/19, 2020/21 u 2021/22 ronuna

29



PesynratuTe Ha ydeHHIMTE KOW HACTaBara ja cliefieliec Ha MaKeIOHCKHA U
Typcku jasuk Bo 2018/19 roamna, Bo moapaujata Anredpa, ['eomerpuja u
AHamUTHYKa TeOMETpHja, Ce TIOCIa0H 0] COOJBETHUTE PE3YJITATH BO YUCHUIIUTE
KOW HacTaBaTa ja ciejelsie Ha al0aHCKU jas3WK, ITO € BO IEJIOCT CIIPOTHBHO OJT
pesynrature Bo 2021/22 roguna.

2018/19 2021/22 2021/22
IMoapauje

Anre6pa 73,76 63,73 81,49 75,80 83,89 69,17
Teomerpuja  JEAKI) 67,04 68,82 64,05 77,20 60,00
fe‘;ﬁ;;ggza 75,19 60,13 85,99 80,52 85,66 66,38
Iporpecun 77,36 66,10 93,99 89,48 82,91 68,14
BepojarHoct 79,54 68,17 / / / /

BkynHo 75,36 64,66 78,97 73,75 82,47 66,38

Ta6emna 12. [IpoceueH NpoLEHT Ha PEIIICHOCT U B Ha 00pa30BaHKE 3a CUTE TOpayja,
B0 2018/19, 2020/21 n 2021/22 ronuna

U Ha Kpaj, eBUACHTHO € JIeKa YYSHHUIUTE O]l THMHA3HCKOTO 00pa3oBaHUe
BO TIPOCEK HMAaaT IOBHCOKM IOCTHrama OJ YYCHHUIMTE IITO jgoaraar oJ
CTPYYHOTO OOpa3zoBaHHe, INITO MOXKE Ja ce BuAu BOo Tabemata 12. OBa e
OYEKyBaHO, aKO c€ MMa IpeABHA OpOjoT Ha YacOBU O] MaTeMaTHKa BO JBaTa
BU/1a 00pazoBaHue.

4.3AKJIYYOK

AKTYEIIHMOT KOHIIENT Ha JpKaBHATa Marypa OBO3MOXYBa Jia ce
UCIUTAaT U Ja Ce MPOIEHAT 3HAaeHAaTa, BEIITHHUTE U KOMIIETEHIIUUTE KOU
YYEHHUIIUTE TH CTEKHaJie BO TEKOT Ha OCHOBHOTO M CPEIHOTO 00pa3oBaHHUE, BO
COTJIACHOCT CO MPOTHIIAHUTE 0Opa30BHU TUIAHOBH | porpaMu. Bo m3BemTajot
noxarotseH ox OELJ], koj nzne3e kako pe3yaTar Ha U3BPIICHOTO CKEHUPAme Ha
oOpa3oBaHneTo BO Make/0HM]ja, KOHIIENTOT Ha Jp)KaBHAaTa MaTypa [o0u
HAjBUCOKHM OIICHKM. Bp3 oOcCHOBa Ha pe3yiraTtuTe OJ JAp)KaBHATA Marypa,
3HACHETO HA CEKOj YUCHHK MOJXKE Ja C€ OICHU O0jeKTHBHO M HEIPUCTPACHO, a
pe3ynTaThTe ce CIOpEeJIMBY 3a CHTE YUSHHIIM KOM ja ToJlaraje Marypara. Toa
UCTOBPEMEHO IOApa30upa OCTBapyBamke Ha €JIHA O] IeJUTEe Ha Marypara -
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MOKBAJIIMTETHA W TONpABEIHA CEJICKIMja MPU BJIE30T BO BHCOKOOOPAa30BHHTE
uHcTuTynuu Bo PCM. Viute moBeke, co pesyiraTHTe O]l Ap>KaBHA Marypa,
YUEHHIIUTE O/ HaIllaTa JIpyKaBa MOJKaT Jla Ce 3aluiiaT Kaje OUiIo BO CBETOT, 0e3
JIOTIOJTHUTEITHU TPUEMHH UCTTUTH.

Ho, nanu HaBHCTMHA JAp’KaBHATa MaTypa OBO3MOJKYBa IOKBAJIHUTETHA U
MOIIPaBeIHa CeJIeKIMja Ha KaHAUAAaTUTEe?

Cornacuo 3BO, oiykara 3a npueM Ha KaHJAHJATHTE HAjroOJIEM JIed O]
¢daxynrerure Bo PCM ja HOocaT MCKIIy4HMBO BpP3 OCHOBA Ha YCHEXOT OJ] CPETHO
YUWIHMIITE W Pe3yJNTaTHTe OJ ApkaBHaTa Marypa. McmurHara mporpama 3a
npeaMeTror MaTeMaTHKa € UCTa 3a TUMHA3HCKOTO U CTPYYHOTO OOpa3oBaHUE,
nako ob6eMoT W (OHJIOT Ha YACOBH BO CTPYYHOTO OOpa3oBaHUE cE€ MHOTY
MOMaJIM BO OJIHOC HA TMMHa3uckoTo. OTTyKa, UCIIUTHATA TIporpaMa Mopa Ja
mpownsie3e OJf HAaCTAaBHHUTE MPOrpaMH 3a TNpeaMeToT Maremarhka IITo ce
H3ydyBa BO CTPYYHOTO OOpa3oBaHHE, a Taa HAjueCTO HE COOJBETCTBYBa Ha
noTpeduTe Ha BUCOKOTO 00pa3oBaHMUeE.

Jomomautenno, Ha (akynrerute Bo PCM mocTonm MOKHOCT 3a yIHC Ha
KaHJIUIaTUTEe KOM Ha JIp)KaBHATa MaTypa IoJaraie MpeMeTH KOU Ce HeCOO[-
BETHHM 3a CTyJIMCKaTa Iporpama Ha Koja KOHKypupaaT. Kako pesynraT Ha Toa,
BO NpBa rOAMHA HA TEXHUYKUTE U MPUPOAHO-MATEMATHUKUTE (AKyITETH ce
CIIydyBa Jla ce 3alUIlIaT CTYJICHTH KOH IoJlarajie CTPAHCKH ja3uK KaKo eKCTePEeH
n300peH TpeaMeT W KOM He T'M II0CeAyBaaT COOIBETHHTE Ipea3Hacwmha O
MaTeMaTHka. HepeTko ce mokaxyBa Jeka THE CE€ COOYyBaaT CO CEPUO3HH
NOTEIIKOTHM BO CIEACHETO Ha HacTaBaTa. l3Bemrawte 3a yCHENIHOCTa Ha
CTY/ZICHTHTE Ha IPB U BTOP LUKIYC CTyAnU Ha DaKkyITETOT 32 eNEKTPOTEXHUKA
1 MHGOPMALIMCKHA TEXHOJOTHH [7] MOKa)KyBaar Jieka HEMOXHOCTaA Jia ja clieaar
HacTaBaTa 3apaJay HEJOBOJHUTE MPEA3HACHA, € eHa O/ MPUINHHUTE OKOIy 13—
19% on 3anmumIaHUTe CTYAEHTH Ja Ce MCIUIIAT Of (aKyITeTOT MOCie eaHa
rOJMHA CTyJHpame. 3a OBHE CTYACHTH Toa € m3rybena rogauna. [lo mpBara
crynucka roguHa 13-25% of 3anmmmanuTe CTyACHTH IPEMHUHAJIE BO KBOTAaTa CO
IUIakamke MIKOJIApHHA, OMejku He cTekHane Hajmanky 50% ox 3anumanure 60
KPEIUTH BO IpPBHUTE JBa CEMECTPH, A0 MOYECTOKOT Ha CICAHUOT 3UMCKH
cemectap. KypceBure oJf MaTemMaTuka ce 3acCTalieHH BO IIPBHUTE JIBa CEMECTPH Ha
TEXHUYKUTE M MPUPOJIHO-MATeMaTHYKUTE (HaKyITETH BO MPOCEK CO MOBEKE OJ1
12 xpeanTH, Ta HEHWCHOIHYBAaKbETO HAa TOPHHUOT YCIOB MHOTY YeCTO €
MOCJIEeUIa Ha HEYCIEXOT BO MONArambeTo TOKMY Ha MaTeMaTHYKUTE MIPEAMETH.

BepojatHo 0BOj mipobieM MoOXe Jla ce HaJMHUHE CO BOBEIyBamhe NPUEMEH

HCIIUT Ha q)aKy.HTeTI/ITe, HO Ipamamke € aajin € Toa BUCTUHCKOTO PEIICHUC, UITN
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Taka ke ce BpaTUMe 4ekop Hazan. Cekako, HEOIXOJHO € Ja Ce BOBElIEC HOB
KOHLIENIT Ha Jp)KaBHAaTa MaTypa, BO KOj THMHA3MCKOTO M CTPYYHOTO
oOpazoBaHuMe ke OMAAT pa3fABOCHM M CO HE3aBUCHO Jc(pUHUpAHH HCIUTHH
IporpamMu.

Ho, na ncrakHeme M HEKOM HO3WTHBHM CTPaHU Ha Ap)KaBHATa Marypa.
Boob6uuaeno, camo oxoiy 1% ox mpujaBeHUTE KaHAWAATH 32 3alHIIYBaBE BO
npBa roguHa Ha PEUT umane makcumanuu 100 moeHn of ycnexoT NOCTUTHAT
O]l cpeqHO o0Opa3oBaHME W YCIEXOT O] JpXkaBHaTa Mmarypa. Bo ymmcHara
2020/21, xora 3apagu Kpu3aTa Tnpeau3BukanHa co Bupycor CoVid 19
MaTypaHTHTE He Iojlaraa Ap>KaBHa MaTypa, a MOCHUTE IPH YIHCOT ce Jo0uBaa
camo Bp3 OCHOBA Ha YCIEXOT MOCTUTHAT OJ1 CPEAHOTO oOpa3zoBanue, aypu 28%
on mpujaBeHuTe KaHauaaTth 3a ynuc Ha PEUT nmane makcumanuu 100 moenn.
OBue nogaTouy ja MOTBpAyBaaT KOHCTaTalMjaTa AeKa Ap)KaBHATa MaTypa cerak
€ KOPEKTHB Ha OLEHKHUTE LITO I'M 10OMBAaaT yUEHULIUTE BO CPEIHOTO YUHMIIHIITE
U JIeKa BaKBHOT OOJIMK Ha €KCTEPHO OIICHYBambEe MPUAOHECYBA 32 TIOKBAIUTETHA
Y TIOTNIPaBeIHA CEJIeKI[Hja MPH BIE30T BO BUCOKOTO 00pa3oBaHMe.

Mery nenure HaBeACHH BO KOHLENTOT Ha JAp)KaBHaTa Marypa Oeie
HaBEIECHO U MH(POPMHUPAHETO HA YUYCHHLUTE, POJUTEINTE U 00pa3oBHHUTE WH-
CTUTYLIUU 3a IOCTUT'atbaTa Ha YYCHUIIUTE, I[O6I/ICHI/I I10 MaT Ha BAJIMAHU U BEPO-
JIOCTOjJHU Mepema. Ho manm HaBUCTHHA MepemaTa ¢€ BAIUIHU U BEPOIOCTOJHH?
Cenonu cMe Ha CEPUO3HM HEIOCIEOHOCTH M IOBpEeIM Ha INpolexypara 3a
noJjarame Ha UCIHUTUTE, JeguHupana Bo [IpaBumHuKOT [3], Kako: HEAO3BOJICHO
KOPUCTEHE EJIEKTPOHCKH ypend M MOOHMJHM Teie(oHH, HamylmTamke Ha
MIPOCTOpHjaTa OO0 O] IPEIBUICHOTO BpEME H CII.

Enno MOXHO pemienne Ha 0BOj po0JIeM, KO€ HCTOBPEMEHO K€ OBO3MOKH
ma ce Jno0ujaT TOOOjeKTHMBHH pe3yiTaTd OJf TecThpamara, Ou Owmio
peanu3upame Ha eKCTEPHUTE MCIUTH BO TOJEMHU MPOCTOPUH (CIIOPTCKH Callu,
YUWIMIIHU XOJIOBH, aM(pUTeaTpu Ha (axkyITETHUTE U Jp.) CO LeJ OBJIACTCHUTE
Ha0JbyIyBa4H Ja UMaaT [OrojieMa KOHTPOJIA ¥ YBHJI BO TEKOT HA TECTHPAETO.

Mopa WHTEH3WBHO Ja ce paboTH Ha TMOAWTamke Ha CBECTa Kaj CHUTE
3acerHaTd CTpaHH BO OBOj HpOIEC 32 3HAUCHETO Ha Jp)KaBHATAa Marypa H
MOCIEUIUTE CO KOM OM ce coovmiie BO Cllydyaj Ha HEIOYMTYyBamke Ha
MpeIBUACHUTE TIporieypr. Toa Ou TIOBJIEKIIO M TO/IaBalkhe IPAaBHU HOPMH KOH
HajCTPOro Ke ja CaHKLMOHHUpAaT yrnoTrpedara Ha CUTE HENO3BOJEHU CPEICTBA,
Kako M HECOOJBETHOTO OJHECyBame MpH pealu3alujara Ha MaTypCKUTE

HUCIIUTH.
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PEIHABABE HA MATEMATUYKU TEKCTYAJIHU 3AZJAYU CO
I[TOMOII HA UT'PA

Comwa Yanamanu '

Mepuma Ajounxu *

Maocanna Ceeéepun-Kysmanoscka ®

Enena Komeescka !

CoBpemMeHaTa METOAMKA BO HAacTaBaTa II0 MaTeMaTHKa BO OJJIEJIEHCKa
HAcTaBa YKa)XyBa Ha MOXKHOCTa 3a pelllaBakbe Ha €IHO OJ HajBaKHHUTE
mpamiama, NpallambeTo 3a pa3BOj HAa KPEaTUBHO MHCICHE U KPEeaTHBHU
CIOCOOHOCTH Ha ydeHUnHTe. ENeH o]l HauMHUTE 3a pa3BUBAaKkEC Ha BAKBHUTE
CIOCOOHOCTH BO HacTaBaTa [0 MaTeMaTHKa € PeIlaBambe Ha TEKCTYaIHH 3a/1a4H,
Kako ¢gopMa Ha KpeaTwBHa pabota. Bo 0BOj Tpyn: moka)aHo € KaKo CO TTOMOII
Ha urpata ,,Kperpame Manu 3a Jia To HajaeMe 00raTcTBOTO, YUYEHHUIIUTE MOXKAT
Ja TOCTUTHYBaaT MOTOJIEM YCIEX IPH PEIIaBambeTO Ha TEKCTyaJIHH 3alaq.
Janenu ce pe3yiratu mpes U mocjie MpUMeHa Ha UrpaTta M co Toa ce MOTBPYBa
YBEPYBAaETO JIeKa CEKOj YUECHHK HaBUCTHHA MOXKE Jja Hay4H, camo Tpeda aa My
ce TOKake Kako Toa nga ro HampaBu. OBa HCTpaxyBambe € HAlPaBEHO Ha
YYEHHUIU Of] TPETO OJICJICHHE O] €IHO OCHOBHO yumiuinTe Bo 2022 roaunHa.

1.BOBE/]

Co MareMaTHUYKUTE 33Jla4yd U CO HUBHOTO pPEIIaBamke YYCHUIUTE CE
cpekaBaar yuiTe oJi I0YeTOKOT Ha HUBHOTO oOpa3oBaHue. Tue ce BakHa aaTka
32 CTCKHYBaWbE€ CO OCHOBHUTEC MAaTEMATUYKW 3HACHa, BEUITUHH M HABUKH,
OJHOCHO MCTUTE MPHUIOHECYBaaT 3a pa3BOj Ha MaTEeMaTHYKUTE CIIOCOOHOCTH M
KPEaTuBHOTO MucIeme. [IpaBumHHOT M300p M TNpUMeHa Ha MaTeMaTHYKHUTE
3aJaud ce TPEAYCIIOB 3a KBaJIMTETHA HACTaBa IO TPEJAMETOT MareMaThka H
no0pH pe3yiTaTd Ha Y4YeHUIUTe. 3aToa € NOoTpeOHO 3a 3ajavydMTe Jia ce
OTCTaITyBa TIOTOJIEM JIeJ OJ] HACTAaBHOTO BpeMe. 3a Ja ce pa3BHUe Kaj YUCHHUIUTE
CIOCOOHOCT 3a pelllaBamke Ha 3ajaud, MOpa Kaj HHUB Ja CE MOTTHKHE OJpe/cH
WHTEpeC W Jla Ce pa3BHjaT COOJABETHH MHUCIOBHHU omepanuu. Co mem ma ce
MOCTUTHE TO4, YUYCHHKOT KOHTHHYHpaHO Tpeba Ja ce TMoaydyBa Kako Ja UM
MIpHUCTAIlyBa HAa MaTeMaTHUYKUTE 3a/1a4u. Toa e mporec Koj 3aloyHyBa yIITe BO
MIPBO OJIJIENIEHUE OJ] OCHOBHOTO 0Opa3oBaHre. MareMaTHUKHTE 3a]a9u Tpeba /a
MOTTUKHYBaaT Ha  JIOTUYKO  MUCICHE, MATEeMaTH4YKH  CIOCOOHOCTH,
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KpPEaTUBHOCT, MHTEpPEC 3a MaTeMaTUKaTa, WHTEIEKTyaJlHO 3aJ0BOJICTBO HU
oIy JIapu3aliyja Ha MaTeMaTukara [3].

Bo numtepartypara mo MeToauKka BO HacTaBaTa 10 MaTeMaTHKa MOXKaT
Jla Ce CpeTHAT pa3liM4YHU JCPUHHUIMK 33 MOMMOT TEKCTyallHa 3ajada. laka
criopen pyckure atropu M.M. Mopo u A.M. [luckano TekcryanHa 3aaada €
LSpauiaree Gopmyaupano co 300posu, Ha Koe mModce 0a ce 0ade 002080p CO
nomows nHa apummemuuxu onepayuu’. J.®. Yekmapes u b.T. Cuurepes nasaat
nedUHATIHja BO KOja ce CITOMEHYBAaT BEJIMYMHU U 3aBHCHOCT MeT'y HUB. Criopen
HUB, TEKCTyajHa 3aJlada C€ BHKA ,/pauldre 80 Koe mpebda 0a ce onpeodenu
OpojHa  6pedHOCM HA HEKOja HEeNo3Hama GelUYUHd, NO 0adeHu OpOjHU
8peoOHOCU HA OpYyeUu 8eIUYUHU, KOU Ce HAOIAam 80 00pedeHd 3a8UCHOCH, KAKO
Mmery cebe, maxa u co nenoznama eenuyuna’. Crnopen A.Il. Ctounoa u A.M.
[luckano ,mexcmyarna 3adaua e onuwiysarbe HA HeKoja cumyayuja Ha
npupooen jazuk, co baparee 0a ce dade KOIU4eCmeeHa Kapakmepucmurka Hd
HeKOoja KOMNOHEHmMAa Ha maa cumyayuja, oa ce 80CNOoCmasu NOCMoerne Uil
HENnocmoere Ha HeKAK08 OOHOC Mery Hej3uHume KOMHOHeHmU Uiy o0d ce
onpedenu 8u00mM HA Moj 0OHOC” .

Criopenr Toa MoXxe Jna ce mpudarh jaeka TeKCTyaJlHara 3ajada e
BepOATHO OMNHWINIaHA CUTYalHja, BO KOja Ha MPOOJIEMCKH HAYWH C€ MCKAKAHU
BPCKUTE MMOMely BEIMYMHHUTE O] KOW 3a OapeM eHa OJf HUB He HU € I03HaTa
OpojHaTa BpeIHOCT M Taa MOJKE J1a C€ OIpEJeNd CO MPUMEHa Ha apUTMETHUYKH
orepalMyM IITO Mpou3JeryBaar oJ BpckuTe mnomely BenuuuHute [3].
TexkcTyanHuTe 337]a4M KOU NPETCTaBYBaaT KOHKPETHHU, Ha YUCHHIIUTE TTO3HATH
JKUBOTHU CUTYaIlMH, UM MOMaraatr MpHpoJIHO, 0€3 MHOI'Y HAIop Jia TH yCBOjatr
MaTEMATUUYKHNUTEC CO3HaHI/Ij a BO pas3jimyHun KHUBOTHH CUTyaluu. Co
3aMUITyBakbETO HA TEKCTYaJHHWTE 33j7a4d BO (opma Ha OpoeH m3pas, paBeHKa
WIN JPYTH 3allCH, HA YYCHHUIIUTE UM CE OBO3MOXKYBA MPUKAKYBAE CO UCTHTE
cuMOOJIM Ha 3a7]auul Pa3lIUYHU MO COApkHHA. Ha Toj HauWH Kaj yuyeHUIHTe ce
pasBuBa pasOupame 3a MaTeMaTHKara, Kako ceorndarHa ¥ YHUBEp3aIHA BO
ONUIYBakb¢ Ha NPUPOJHUTE M OIIITECTBEHUTE TOjaBH. (CaMOCTOjHO
COCTaByBame, pelIaBambe W IPOBEPYBakbe HAa TOYHOCTA HA PEMIABAETO €
BHUCTHHCKA TBOpPEUYKAa M HCTpaKyBauka paboTa Ha ydyeHuiuTe. PemaBamero Ha
TEKCTyallHUTE 3a/a4i Oapa TMpUMeHa Ha OJPEJCHH MHUCJIOBU OIEpaIu, Ia
3aToa TOa ¢ HajKOPHWCHA M Haj3HAaYajHAa MHCIIOBHA aKTHBHOCT Ha ydeHunure. Co
pelaBameTo Ha 33a4iTe MOKPaj YCBOjJYBambETO HA MAaTEMaTHYKOTO 3HACHE H
pa3BHUBakETO HA MUCIOBHUTE CIHOCOOHOCTH, YYCHHIIUTE C€ MOTHBHpaaT 3a
M3pKyBambe Ha HOBHM HAIlOpH, CE€ pa3BMBa HCTPAJHOCT, YIIOPHOCT W JAPYTH
MTO3UTHBHH KapaKTEPUCTUKU Ha IUYHOCTA HA YUCHUIIUTE.
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2.MATEMATUYKU UT'PU

Beke momonro BpeMe pasziMyHH €KCIIEPTH, MMEJaro3d M MaTeMaTHdapu
nebaTupaar 3a yjorara ¥ BpEJHOCTAa HAa Wrpara W HEj3MHO BIUjaHUE BO
HacTaBara M €()eKTHBHOTO YYCHE BO yUeHmheTo MateMaTnka. Onpenenoure ,,3a“
U ,,IPOTHB" UrpaTta BO 00pa30BEH KOHTEKCT MPOYIUPAaT apryMEHTH 3a Urpata
KOU ja JpKaT BUCOKO BO Iporpamara Ha 0Opa30BHH IMOJIMTUKH, UCTPAKYBaba U
CCKOjJIHEBHA TIpakca Ha HacTaBHuIMTe. Mrpara npojoikyBa Jia jgoOuBa
CepUO3eH TpEeTMaH, a IMOTBpJa 3a TOA CE MOJIEPHUTE HUCTPaKyBama KOU Ce
HANpaBeHU W Ce YIITE ce MpaBaT BO BPCKa cO ymorpedara Ha Wrpara, 3apaau
HIICATHOTO COCAMHYBamkhe Ha TeopHjaTa M IMpakcara Kako W oOe30eayBarbe Ha
KBAJIUTET U MOJ00PYBamke Ha UCTOTO BO MPOIECOT HA YUCHETO M HACTABATa 110
MaTeMaTHKa.

JM1akTHIKO-METOUYKOTO  TIOCTaByBamkbe€  HA  MaTEMaTHYKHUTE
TEKCTyaJIHM 3aJjadyd HU3 WIPOBHATA aKTUBHOCT CE OJHECYBa Ha HEj3MHATa
COJIMJHA OpraHu3aluja, IUIAHUpame M CO3/aBambe Ha CTPYKTypa IITO Ke It
YTBp/yBa TOYHO €IEMEHTUTE BO Hej3uHaTa peanusanuja. HacraBuumure Tpeda
Ja Oupgar THe IUTO TW 3HAaT Pa3IMYHUTE 3HAueHka CO el Ja OAIydaTr Koj
MIPUCTAN U KOM TUAAKTHUYKO-METO/IOJIOIIKH CUTYaIlul Ke ce CIPOBe/aT Ha Jac,
CO 1IeJ Jla Ce CO3/1aBa 3aBHCEH OJHOC Mely Wrpara M Y4YemeTO MaTeMaTHKa.
3aToa 3a CEKOj HACTaBHHWK IO OJICJICHCKA HacTaBa ITOCCOCH TMPEIU3BHK OH
Tpebao Aa mpeTcTaByBa MPaIIalkEeTo - KaKo yUYSHHLUTE Ja ce Hayyar Aa ydar
[4]. Bo Bpcka co HayMHHATE Ha CaMOCTOJHO Yy4Y€HE 3a€JHO CO KOJIETHUTE
HACTaBHMULIM O] OJJICJICHCKAa HAacTaBa TOAMHM HaHa3aJl ce OOWIyBaMe TpeKy
HHU3a Ha Pa3jiMYHM aKTUBHOCTH (Mey KOM € U UCTPaKyBameTO HAlpaBeHO 3a
0BOj TpyZA) Zla UM c€ IIOMOTHE Ha YYEHHUIIUTE BO Pa3BUBAKETO HA MeETa-
KOTHUTUBHUTE BEIITHHHU, T.€. OCO3HABAIb€ Ha CONCTBEHHOT HAYUH HA yUEHE U
MpoHaolame Ha eUKaCHA CTpaTeruja Koja BOU KOH ycrex [1].

YOeneHu cMe eka CHTE Jella MOKaT Ja HaydaT, camo Tpeba ga 3HaaT
KaKo W Jia BepyBaarT Jieka Moxar. AKO T TIOCTaBUMe Ipamamara: Koja padora
3Haar Ja ja HampamaT jaenara Hajmoopo? Llto e HepasmeneH aen BO JKUBOTOT HA
nereto? OnroBopot e urpara. Toa e akTUBHOCT KOja € OMWJICHA Kaj Jenara u
Ou Tpebasio aa ce peasu3upa U Ha YACOBHUTE MO MaTeMaTHKa, OMJICjKU Urpara e
HEepas3IeNieH 1N O KUBOTOT Ha AeTeTo. [loarajku o mpeTXoaHo MCKaKaHOTO,
cMeTaMe Jieka OBaa aKTHMBHOCT € JIOOpO MOJAETalHO Jia ja pasriieJaMe u jJa ja
NPUMEHUME MPH PEIIaBarbe Ha TEKCTYATHA MaTEMATHYKH 3a71a4H.

[IpoyuyBajku ja Teopujara, cOrJieAyBajKH I'M MCKyCTBaTa Ha HAIIHTE
HACTaBHUIIM M HHMBHaTa paboTa cO ydyeHHMUUTE, 3abeiexaBMe JeKa HEKOM O]
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UTPUTE TPEKY KOU ce BeKOallle Ha YaCOBUTE M0 MAaTEMAaTHKa, CE U3JIBOMja KaKO
npudaTIuBH, MOTUBHPAYKA U OJNMCKU 3a HUB. [loToa Toa mMmojeka Mo4yHa jaa
MPEMUHYBa BO KOHKPETHO OCMHUCICHH W OpPTaHW3MPaHU AKTHBHOCTH, OJ] KOU
MPOU3JIE3e U OBa MCTPAXKYBAHhEC UYUU PE3YJITATH Ce JAJCHH BO TPYIOT IMOIOIY.
Bo enmen mepuon, BO WHIUBHIyajdHaTa padOTa CO YUYCHHIUTE KOM HMaar
MOTEIIKOTHU BO YUCHETO MaTeMaTHKa, ce 3a0eJIeKyBa JeKa THE CBOjOT HeycIeX
ro JIOIMpaa BO PelIaBamkeTO HAa TCKCTYaIHU 3ajauu. HacTaBHUIIMTE MCTO Taka,
Kora Oea IpanryBaHH OJ[roBapaa Jieka YYCHUIUTE TPeliar Mpu PeliaBameTo Ha
TEKCTyaJIHUTE 3aJayll W JieKa Toa ce JIOJDKM Ha Toa INTO He ycreBaar Ja ja
MPOYMTAAT U Ja ja pa3dupaaT 3anavara. bunejku padorata Ha HACTABHUIIUTE ©
MOJIHA CO MPEAU3BUIIM, CE IM0jaBU HOB Npeau3BUK — Kako ja UM ce OMOTHE Ha
YUCHUIUTE Ja I[OCTUTHYBaaT TMOroJjeM YCIeX IMpu peHiaBambETOo Ha
TEeKCTYaTHHUTE 3a/1a9u?

Co oryieq Ha TOa IMITO: TEXHUKATA ,,MpEKa HA TeMaTa“ ce MoKaka KaKo
yCHelrHa py padoTa co TEKCTOBH, ,,KOHIIETITYaTHUTE MaIu‘* ce MOKakaJie KaKko
yCITeNTHA TEeXHWKAa BO YUYCHETO Kako Ja ce y4u [6]. buaejkm TekcTyamHuTe
3aJlauM COAPKAT TEKCT U KOHILEMT, a UTPUTE C€ JIeN O] IPEIU3BUKOT, OTTYKa
MIPOM3IIE3e M UCTPAKYBAYKOTO MpaIlame:

Janu mpexky mnpuMeHa Ha Wrpara, Kako TEXHHMKa 32 CIMKOBUTO
MPEeTCTaByBame (KOHIENTYaJTHH MalH), MOXE Ja C€ TOJ00pH YHTAhEeTO,
pazOupameTo W PelIaBalkbeTO Ha TEKCTYaTHHUTE 3aJadd Kaj ydeHunurte ox 111
omnenenue? M OnaronapuMe Ha Halata KOJICIIKA, KOABTOP HA OBOj TPy U
JIOJITOTO/IMINIEH OJIIGNICHCKHM HACTaBHUK, INTO BO OJHOC HAa MPEIMETOT
MaTeMaTHKa TIOKaXKa JOBOJIHO XpaOpoCT Ja paboTH CO YUYCHHIIMTE Ha HOBA
AKTUBHOCT KakKo INTO € wurpara ,Kpeupame Mamu 3a Ja Tro Hajaeme
6orarcTBOTO.

3. UI'PATA: ,KPEMPAME MAIIM 3A JA IO HAJJIEME
BOT'TATCTBOTO*

[MpoyuyBajku ja nuTeparypaTa Koja ce OJHECYBa Ha TEXHHMKHTE 3a
CJIMKOBHUTO IIPETCTAaByBambe, HAMI0OBME HAa IIOMMOT KOHILIENTYalHa Mana U TyKa
BCYIIHOCT ja MpPOHAjJJOBME M Hamata Wrpa. TexHHKara Ha KOHIICNITYaIHO
Mmanupame ja paszsui Joseph D. Novak ¥ HEroBmotr TMM Ha YHUBEpP3UTETOT
Kopuen Bo cemymjaecertute TOoIMHM OJi XX BEK, M C€ 3acHOBa Ha
korautuBHUTE Teopun Ha David Ausubel. KonmenrtyaaHoTOo Mamupame e
TEXHUKA 32 BU3YCIM3HMpamke Ha BPCKUTE IOMEYy pazIMYHUTE IOUMH, a
KOHIIENITYQIHUTe Manu ce Tpauuky anaTku 3a OpraHu3upame |
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IPETCTaByBambE HA 3HacHara. [lonmMuTe ce 3anmiryBaaT BO TEKCT OOKCOBH, a ce
MOBP3yBaaT CO CTPEJIKM U 3HAIM [5].

Bo nacraBHaTa, oBaa TEXHHKAa MOXKE Jla ce YHmoTpeOyBa BO INPOIECOT Ha
yueHe Ha HOBH COAP)KUHH, TIPH TIOBTOPYBAakbE, CUCTEMATU3Upakhe Ha TeMa, HO
3a MpoBepKa Ha Hay4eHoTo. TekcTyallHarta 3a/ada 1o MaTeMaTHKa PETCTaByBa
nmpo0OJieMcKa CUTyallija BO KOja Ce JaJieHU MOoBeke MH(OPMAIMU U OJATOLHU
KoM TpeOa /1a ce BoouaT M Ja ce HajuaT BPCKUTE MoMelry HUB, OJHOCHO Ja ce
pa3bepe KOHIIETITOT Ha camarta 3anava. Copen Mayer, R. E., “Pewasarwemo na
mexkcmyannume 3adaqu 6apa npemcmasyearse Ha npooIemMom, upabomra Ha
niam 3a pewiasarbe u uzspuiyéarve Ha moj nian. Oceéen wmo mopaam oa 2u
coenadaam OCHO8HUME APUMMEMUYKU U aneedapcKu 6ewmuty, yieHuyume
Mopaam 0a nayuam u Kako 0a eu ynompeoyeéaam mue 8eumunu 3a 0a Mox#cam
ycnewHo 0a pewasaam mamemamudxu npooaemu «“ [2].

TexHukara Ha KOHIICNITyaJlHO MalHpame ja MPUMEHUBME NPEKy Hrparta:
~Kpeupame manu 3a oa 20 najoeme 602amceomo”, v UCTaTa CTaHa MHOTY
OMHMJIEHA Mery YYEHHIIUTe M MM IOMOTHA INPH PEIlaBambeTO Ha TEKCTYaTHH
3ajmaun. Urpara ce cocTou O] CJIETHOTO: TPBO CE YMTa 33Jla4yara, a MoTroa BO
oOyaunmaTa ce 3amuiryBaatr moceOHUTE JCTOBU HA 3ajadara: IITO € TMO3HATo,
IITO HE € TI03HATO, IITO Tpeba J1a Onpe/Ie/iuMe, KOU Ce BPCKUTE Mel'y MO3HATUTE
W Hemo3HatuTe W Jp. OOnaunmbara CeKOorail ce Haoraar HaJl 0apameTo Koe €
II0CTAaBEHO BO 3ajadara. Bo ,,koB4yeror Ha OOrarcTBOTO™ ce CTaBa Toa IUTO €
»CKPHEHO®, T.e. PCIICHUETO Ha 3ajlayara KOe YYCHUIUTe Tpeda Jjaa ro
npoHajaar. [Tonekorai ce kpeupa u J00pa MpUKa3Ha Koja HE TIOTUKHYBA Ja ja
pemmme 3amadara. Ce mpTa mema co Koja ce ,,Haora 60raTcTBOTO™, KaKko IITO €
JIQJICHO BO TIPUMEPOT IOJI0IY.

IIpumep 1. Bo exnen oBomrapank Mapko coOpan 840 jabonka ko Tpeba na
ce makyBaaT Bo rajou. [IpBuor aeH Toj cnakyBai 9 rajou co mo 52 jaGoiyika BO
cekoja rajoa. Konky jabosika ocTaHane HeCllaKyBaHH?
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Konky jaGonka ocranasie HeciaKyBaHu?

BpojHHOT M3pa3 KOj COOJIBETCTBYBA €:

840-9-52=840-468 =372

Bapanuor oarosop e: 379

3.1. AKIIMOHEH IIJIAH 3A AKIJTUOHOTO UCTPAXKYBAIE

[Ipen mOYETOKOT HAa WMCTPaXXyBamETO M3TOTBEH € aKIMOHEH IUIaH KOj ce
OJIBUBAILIE BO TpH (a3u:

1. Ilepuoa Ha MOArOTOBKA

Bo mepronoT Ha MOArOTOBKA 33 aKIMOHOTO HCTPAKYBaHE OJJICICHCKUOT
HACTAaBHUK, KOj BOJH TpPETO OAJejieHHe, Oemie BKIyYeH BO H300pOT Ha
TEKCTyaJHU 3a/laud, KO [OTOA T PACIOPEANBME BO TPU KAaTETOPHU CIIOpE]
HUBOTO Ha CJIOKEHOCT. KpUTEepuyMOT 3a HUBO Ha CIIOKEHOCT Oerie: OpojoT Ha
eJIEMEHTH U BPCKH (OIepaluu) BO 3a1adara ¥ BO KOJIKaBa Mepa eJIeMEHTHTE U
BPCKHTE (OIEpaluuTe) ce eKCIUIMIMTHO Ja/ICHU BO 33/1a4ara.

PaGoren auct

Nwme u npesume:

1. Bo enmen oBomTapHuk Mapko cobpan 840 jaGomka. [IpBuoTr men T1oj
criakyBai 9 rajou co mo 52 jabonka Bo cekoja rajoa. Konky jabonka octaHaie
HecrakyBaHu?

2. Bo yunnumnara Oubnanoreka cTurHaie 4 makeTu co BKynHo 248 xauru. Bo
NPBUOT MaKeT MMano 72 KHUTH, BO BTOPHOT 23, a BO TPETHOT 47 MakeTH
MOBEKe OTKOJIKY BO MPBHOT. KOJIKY KHHI'M MMaJIo BO YETBPTHOT MaKeT?

3. 3a BpeMe Ha €KOJIONIKATa aKIMja He YYCHHIUTE O]l JBETE OJJCIICHUja MM
nane ga Hacagat 1000 cagHuI. YYEHUIIUTE Of €IHOTO OJJICICHHE HacaIauiie
250 cagHunM, a 0 APYroTO OAJEJIEHUE 3acajuie 3 maTh MOBEKe CaJHUIU.
Konky cagHunm ocranaie HesacajaeHu?

4. Enen maTHUUYKK Bo3 uMai 18 Baronu. Bo 7 Baronu umaso 1o 54 maTHHIM, a

BO JIpyTuTe BaroHu nmaio no 48 nataunu. Koiaxky BKyImHO MaTHUIM UMAJO BO
o

Cauka 1. [Ipumepok o1 pabOTeH JHCT pabOTEH Mpe]] BEKOAHETO
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Cure 3amauu, Ipes Aa TH PACTIOPEANME BO TPYITH 332 BEXKOU U TIPUMEPH,
T pelMBME CO ymoTpeda Ha KOHIENTYaJHH Mald CO INTO CaKaBMe Ja
CTeKHeMe yBHJ Kako (YHKIHOHHpA BaKBUOT HA4YWH Ha pemiaBame. OTKako
3ajlaunTe Oea pacrope/ieHH 10 KaTeropuu, YeTUPH 3aJlauyd, O]l KOU €IHA O]l
MIPBO HHWBO, JIB€ OJI BTOPO HUBO WM €JHA OJ TPETO HUBO, Oea M30paHU 3a
[MOYETHOTO U KPajHOTO MEPEH-E, T.€. U3TOTBEH € Pa0OTEH JIUCT CO 4 TEKCTyaHU
3aJlauM KOj € JIaJICH Ha ciiuKaTa 1 morope.

2. Tlepuona Ha ynmorpe6a Ha Wrpara - aKImja

[IpomeHaTa Ha BexOamETO BO PElIaBAmETO TEKCTYallHH 3aja4d Oelie BO
OJIHOC Ha TEXHUKaTa Ha peliaBame. Ha ydeHuiute uMm Oeiie NpeTcTaBeHa
Urpara, KOHIENTYyaTHUTE Malli U PEIIaBalkbeTO Ha TeKCTYallHU 3a/1a4i CO HUBHA
momorr. Ha kpajoT Ha BexOameTo ce OdeKyBalle yYeHHUITE Ja ymear ja
corieiaar mrTo ce Oapa BO 3ajavyara, KOM TNOJATOIM C€ JaJCHU, KaKBH CE
BPCKHUTE IMOMETy MOAaTOIMTe, OJJHOCHO KO Ollepanuy Tpeda J1a ce ynorpedar u
KaKo TOYHO JIa ja IOCTaBaT 3a/1a4yara.

AXTHUBHOCTHTE CE€ OJ[BUBAaa CIOPE/ TOPCHABEICHUOT LHUKIYC BO TEKOT Ha 5
nena. OTKako 3aBplivja BEXKOUTE CO 3aja4M O/ MPBO HUBO Ha CIOXKEHOCT Ce
MpeMHHA Ha 3aJladyd CO BTOPO HHUBO, Ma Ha 3aJayd CO TPETO HUBO Ha
CIIOKEHOCT. YUYEHHIIUTE paborea Ha pabOTHU JUCTOBH, KOM II0TOoa Oea
nperyielyBanu u Oellie MpaBeHa KBAHTUTATHBHA M KBaJUTaTUBHA 00paboTKa Ha
pesyiarature. 3aJauydTe TM 3aluilyBaa W BO CBOUTE TETPATKH 33 Jla MOXKAT
MOBTOPHO JIOMa Jia TH pasrienyBaar uctute. OTKako 3aBplluja BexOuTe, Ha
YYCHHUIUTE MMOBTOPHO UM Oelie AajieH padOTeH JIMCT CO YETHUPU TEKCTYaHU
3a/1a4yM, Kako Ha TIOYETOKOT IMPeJ Ja 3armovHe BeskOameTo (Ciika 2 momouy).

3. Ilpubmpame Ha mogaTouu

» IlouerHo mepeme (PaboTeH MuCT co 4 TeKCTyallHH 3aJa4uu);

» Mepeme 3a Bpeme Ha akuujata (AHaiU3a Ha 33/a4nTe KOW YUYCHHIUTE
TM pellaBaa U cJleleHhe Ha HAYMHOT Ha peIlaBame I10 JaBame I0BpaTHA
uHpopMaImja);

» Mepewe Ha Kkpajor o akuujata (PaboTeH jucT cO 4 TEKCTyaaHH
3a1aun).
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PaGoren auct

Nwme u npesume:

1. Bo enen oBomrapauk Mapko cobpan 430 kpymu. [IpBuor meH Toj makysan 11
rajou co mo 35 kpymm Bo cekoja rajoa. Komky kpymm ocTaHaie HenaKyBaHH?

2. JlukoBHata cekimja goOwia 3 makeTd co BKymHO 248 mpubopu 3a nprame. Bo
MIPBUOT MakeT UMaio 63 nmpubopH, BO BTOPHOT 28 1moBeke OTKOJIKY BO MpBUOT. Koiky
pUOOpH UMAJI0 BO TPETHOT MaKeT?

3. 3a Bpeme Ha aKIja 3a yKpacyBame Ha JBOPOT HA yYMJIHIITETO, HA YUCHHIUTE O
TpH oJieTIeHHja UM aaie na Hacagat 500 nBeknma. YUSHHIIUTE O] €THOTO OJICTICHHUE
Hacame 150 nBekuma, a 01 APYroTO OACICHUE 3acaiiie 2 MaTh MOBEKe IIBEKUbA.
Kounky nBeknma ocranasne He3acaaeHU?

4. Bo 4 aBToOycH ce pacriopeqyBaaT y4eHUIH 3a €KCKyp3uja. Bo mpBuoT u BrOpnoT
aBTOOyC Omiie pacropeneHd 1o 35 yuyeHHIM, a BO OCTaHAaTUTe OWiie pacropeleHH
BKynHO 50 yuennim. Kosky ydeHuim Tpruasie Ha eKcKyp3uja?

Cauxa 2. [Ipumepok o1 paboTeH JUCT PabOTEH MOCTe BEKOAHETO

3.2. KBAJIMTATUBHA 1 KBAHTUTATHUBHA AHAJIN3A HA
PE3VJITATUTE

Bo oBoj gen ke rm mpeTcTaBMME pPEe3yNTaTHUTE O] NCTPAXyBambEeTO, 10
KOH JIOjJIOBME TI0CJIe CIIPOBEJICHA KBAJIMTATUBHA M KBAHTUTATHBHA aHA/IM3a Ha
aKTUBHOCTHUTE TIOBP3aHH CO HCTPAKYBAHETO.

3agaua Bpoj Ha TouHO penieHH 3a1a4n
IIpen npumena Ha urpara ITocne npumena Ha urpata

1 14 21

2 8 17

3 15 19

4 19 11
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Tabesa 1. Ananuza Ha PaGoten MCT npea u mocie MpuMeHa Ha urpara

MpBa 3apava Bropa3apaua
30 20
20
10
10
0 0
MPBA 3ALAYA BTOPA 3ALAYA
EMpepgurpata ElMNowurpata O B Mpepvrpata B Mo wurpata O
I'pa¢puxon 1. I'pajpukon 2.
Tperta sagada Yetsprazapada
20 20
10 10 ﬂ
4] ]
[PETA 3ALLAMA YETBFTA 3ALAY4A
BElNpegurpata BMowrpata @ EMpeawrpara BMNowrpata @
I'pa¢puxon 3. I'pajpuxon 4.

ITogatonure mpercraBenu Bo Tabemata 1 u I'padukonute 1, 2, 3 u 4
MOKa)XyBaaT JieKa, Kaj CUTE YETHPH 3a/laud OpOojoT Ha YUYEHHIH KOM TOYHO T
penIrie 3a1a9uTe BO BTOPOTO MEPEHHE € MOT0JIEM BO OJTHOC Ha MPBOTO MEPEHHE.

Co kBajMTaTHBHATa aHaJK3a LITO ja MpaBeBME Ha pabOTHUTE JIMCTOBH
I'M COINIeJaBME TPCIIKHTE KOM YYCHHIUTE I'M TpaBaT IPHU PELIaBameTo Ha
TEKCTYaJHUTE 3a/laud. YUCHHUIIMTE HE MOXAT Jla T'M COIJIe[[aaT CUTE CJICMEHTH
BO 3ajlayaTa, HE CC COOJBETHH BPCKUTE Mely CIEMEHTHTE, HE C€ MPHUMEHETH
COOJ/IBETHH OIEPAaIMH, a IPU MOCTAIIHOTO pellaBamke Ha KpajoT Kora Tpeda jaa
ce J0jae N0 pelIeHHEeTO Ce HM30CTaBa HEKoj eneMeHT. Cropen ydYeHHIUTE,
MOTEIIKOTHU TPU pellaBamke Ha 3aauylTe CE jaByBaaT 3aToa LITO 3aJa4yHTe Ce
Hepa36I/IpJ'II/IBI/I, KOMIUIMIIUpAaHu, UMaaT MHOTY I1OJJaTOIM, KOU THUEC HC T'M 3€Maart
npeaBu OuiejKu He T YUTaaT BHUMATEIIHO TeKCTYATHUTE 3a/1a4u.

KBanTuTaTiBHaTa aHaNM3a LITO ja HAPaBUBME Ha PE3yJTaTUTE MPe] U
Mo yBEKOYBameTO yKaKyBa Ha TOa JieKa OpOjOT Ha YYEHHWIM KOM TOYHO T'H
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pemImie 3aJaunTe € MorojeM 1o BexkOameTo (Tabena 1 u rpaduxonwure 1, 2, 3,
4). Ho yuite moaparoneHu ce pe3yaTaTUTe U 3a0CNeIIKUTE OJ] CIEACHETO Ha
HATPEJIOKOT Ha YYCHUIIMTE 32 BpeMe Ha BexkOarmeTo, 3aToa MITO TOKMY THE
300pyBaar 3a MpoIEeCOT Ha yUeHhe HU3 KOj IOMUHYBAJIC YYCHHUITUTE, 32 TOA KaKO
CTaHyBaJie CBECHHU 3a COTNICTBEHOTO yUCHE U HaNpeayBale.

HajBaxHo 01 c€, OHa IITO HE MOXKE Jla Ce TIOKaXke co Opojka, 300p Hiu
CIIMKA, ¢ TIPOMEHATa BO OJHECYBamETO Ha yueHHIUTe. O/ HCAKTUBHY YUCHUIIH
CTaHyBaaT aKTUBHH, T.C. YUCHHIIM KOM UMaaT 3a I1eJ1 J]a CTaHAT BeJeMajCTOpH 3a
pelaBame Ha TEKCTYaTHH 3aa4K CO MOMOII Ha KPEHpame Ha Maru 3a 0apame
Ha CKPUEHOTO OOTATCTBO — CEKAKO, MATEMATHYKO.

4. 3AKJIVUOK

OBa wuCTpaxKyBame TI'0 TOTBPIyBa HAIIETO YBEPYBambE JHeKa CEKOj
YYeHHK HAaBHCTHHA MOXE Ja Hay4dd, caMo Tpeba Ja My ce IOKa)xe Kako.
Hajronemurte HeycrnecH Ha YUYCHHUIUTE HAjBEPOjaTHO CE JODKAT HA HUBHHUTE
CTPaBOBH OJI OHA IITO HE UM € IMO3HATO W OJ] OHA IITO HEe ro pazdmpaar. Co
MpUMEHATa Ha UTpaTa Ha 4acoT 10 MaTeMaTHKa HAMECTO CTPaBOBH, JJOOMBME
HACMEaHH W BEJIPH JINIA HA YICHUIIHTE.

[loremwkoTnn ce mojaBMja BO MOIJIEA HA IUIAHMPAHOTO Bpeme. Mrpata
Oelle TELKO Ja ce 3aBpLIM 3a €[EH Yac KAaKO IUTO IIJIAHUPaBME. YUEHHLUTE
OYeKyBaa MOBpaTHa WHPOPMaIja 0]l OHA IITO TO paboTeBME MPETXOAHUOT Yac,
na aHajM3a Ha 3ajadata, Oapaa ga MMaaT JOBOJHO BpeMe 3a BexOame, HO U 32
JUCKYyCH]a, TaKa IITO MOpaBMe Jla OCTaHyBaMe TIOBEKE OJ1 TPEBHUICHOTO.

OBa ¢ HCKYyCTBO KOE€ CMeTaBMe Jeka Tpeba 1a ce CIoAeTH Co
OAACIICHCKUTE HAaCTaBHULIW, 3a Jla T'M MOTHUBUPAME Jia T IPUMCHYBaaT UTPUTE
Ha YaCOBUTE M0 MaTEMATHKa, MOCEOHO MPH PelliaBambe Ha TEKCTYATHU 3a/1a4H.
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BU3VYEJIM3ALIUJA HA EJIEMEHTAPHU ©YHKIWW 1 HUBHUTE
CBOJCTBA

Mupa Tawxosa '

3opan Tpughynos >
1.BOBE/[

Co mocnemHUTEe MPOMEHU BO 00pa3oBaHMETO BO MakeqoHMja ce Hamalu
WIA OCTaHa HMCTUOT, MHOTY Mall, ()OHJI HA YacOBH IO MaTeMaTHKa, KaKo BO
TUMHA3UMUTEC TaKa W BO CPCAHUTE CTPYYHU TCEXHUYKH YUHUIIUIITA. HO, 3a
VUCHHUIINTE N1a OMAAaT WIHU YCICIIHA WHXKEHEPH TOTPEOHO € Ja mMaaT Ao0pH
ro3HaBama O]l MareMaThkaTa. [la Bo oBHe ycloBH, HHE KaKO HACTABHHIIN TI0
MaTemaTHhka, Tpeba Ja H3HajJaeMe HayhMH KaKo Jla IO TIOCTUTHEME HCTOTO.
[Ipumenara Ha codTBepuTe M HHUBHO KOPUCTEHE NpPU H3ydyBame Ha
MaTeMaTHKarTa, € €IeH O] HAYMHUTE KaKo Ja JIojIeMe JI0 TTOCAaKyBaHU 1o100pu
pesynraru. [4], [5], [6], [7], [8], [9].

Bo 0B0j Tpyn ke mpe3eHTHpamMe Kako cO MOMOII Ha CIOO0JHHOT cOPTBEp
GeoGebra Bu3yenHo ke T npeTcraByBaMe GYHKIMUTE U CO AMHAMHUYKH arlieTH
ke ompenenyBame: ACPUHHUIIMOHA O00JACT, MHOXKECTBO BPEIHOCTH, HYIIH,
MOHOTOHOCT M apyro. Ke mHpercraBMMe M HEKOM amyeTH 3a eleMEeHTapHH
(dhyHKIIMH Kajie KOS(DUITUSHTHUTE Ce 3aaJICHU CO JIM3TrayH, CO KOU JUHAMUYKH Ke
ce MEeHyBaaT (PyHKIMUTE U Ke Ce OIpe/eilyBaaT HUBHUTE cBojcTBa. CUTe OBUE
arIeT CC JOCTAllTHU Ha UHTCPHET U UCTUTE K€ MOXe Jla TU KOpUCTAT U CaMUTC
YUYEHHUIIU NPU CTEeKHYBake Ha HOBH 3Haewma 1o matemaruka [10], [11], [12].

3a oBaa TeMa ce OJUIy4YHMBME TIOpajad MPOOJIEMHUTE CO KOU Ce CpekaBaMme
CEKOjTHEBHO BO paboTaTa BO M3MHHATUTE TOJHMHU, KaKO IPe]l BOBEAYyBame Ha
MOJIyJIapHO AM3ajHUpaHaTa mporpama Taka u mocjie toa. [I[pobieMoT e HacTaHat
ymre Bo 2007 romwHa, KOra HEICTHUOT (OHI HAa YaCOBH BO CTPYJIHHUTE
YUHJIUINTA € HaMaJieH Ha TPH Yaca HeJeITHO BO MpBa M BTOpA TOJIMHA U J[BA Yaca
HEJIeITHO BO TPETa M YeTBPTA TOJIMHA IO PEJOBHA MaTeMaTHKa U YIITE JBa Yaca
3a m300pHa MaTemMaTuka. MeryToa mpeIMeToT H300pHa MaTeMaTHKa YUCHUIIUTE
HEe To u30HMpaaT, Ma y4YEHWIW BO OBOj IEPHOJ] HEMaaT KOHTHHYHTET BO
M3y4yBamkeTO Ha HACTaBHHUTE COAPXKMHU 10 Maremartuka. [locmemHnTe
MIPOMEHUTE BO CPEIHOTO CTpydHO oOpazoBanue oz 2019 romuna co koum ce
3rojieMd OpOjOT Ha MOMMHU M COIPKUHUTE ITO Tpeba Ja ce u3yyar, a GoHIoT
Ha YaCOBH OCTaHa UCT, TO HaMallija MHTEPECOT Kaj YUCHUIIUTE 32 N3ydyBambe Ha
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MaremaThkara. Mcro Taka, y4eHHWITE ce€ TOMaJKy To H30Mpaar MpeaMeToT
MaTeMaThKa Kako W300peH NpeaMeT, MOopaiu 3TOJIEMEHHOT WHTEepec 3a
U3yuyBame Ha JPyruTe MOHYACHH H300pHU TpeAMEeTHTEe, Kako mTo ce: Beb
nporpamupame, 31 Mmoxennpame, Myntumennja ¥ CIMIHO.

Bo nacraBHHTE IporpaMu 3a MOAYJIApHO Aw3ajHUpaHu mporpamu ox 2019
rOAMHA, 332 CHTE TOJMHM CPEeIHO O00pa3oBaHWE, BOBEJICHH CE€ MHOTY HOBHU
HACTaBHHU COJPXMHU KOW Tpeba Ja ce m3ydyBaar, a (OHAOT Ha YacOBH HE €
npomeHeT. Bo Tpera roauHa BOBEIEHH C€ HACTABHU COAPXKUHU 32 NCIIUTYBAE
7 CBOjCTBa Ha (hYHKIIMH, KOW 3a YCIIEUTHO MPE3CHTHPAhEe OJ] HACTABHUIINTE U
COBJIAyBalb€¢ OJ] CTpaHa HA YUYCHUIIMTE, HACTABHUIUTE MOXXE Ja KOpHUCTAT
quHamuuaku codreepu [13], [16], [18]. Ha Toj HauMH ydeHUIUTE K& MOXKAT Jia
TH COBJIQJlaaT TIAHUPAHUTE COJPKUHH, a MPUTOA KE TO MPUMEHYBaaT U CBOETO
3HACHE O] CTPYYHUTE MTPEIMETH.

2.NIPUMEHA HA AIUIETUTE 3A IIPESEHTHUPABE HA
HACTABHUTE COAPXXUHU 11O MATEMATHKA

Kopucrejku ro cnodonnuor copreep GeoGebra HampaBeHH ce aruieTH
KOM Ce KOPUCTAT BO peallu3upamkeTo Ha HAacTaBaTa 110 MaTeMaTruka BO CpeIHUTE
CTPYYHH yUUITUIITA.

I'paduk Ha imHeapHa pyHKOMja

Hajuanpen ke ce 3ampkume Ha TpauKOT Ha JMHEapHa (QYHKUUja H
YCIOBOT 3a MapajelHOCT KoM ce omdaTeHn BO MOAyJapHa eIuHHLA O:
JluneapHa (yHKIIMja U CUCTEM OJ1 JIBE JIMHEAPHU HEPABEHKH CO JIBE HEIO3HATH
BO npBa roguHa [1].

Bo mpumepuTte HakpaTko ke Ouae oOjacHEeTa IMOCTankara 3a H3yuyBame Ha
JUHEAapHUTEe (YHKIMM HA KJIACMUCH HAYWH, a [0Toa Ke OuJar AajeHu H
aryIeTUTE KOM MOJKE J1a ce KOPUCTAT MPH pealn3nupame Ha HacTaBara.

Ipumep 1. Hanpraj rpaduk Ha pynknujata f(X)=3x-1.

3a mprame Ha TpaduKOT Ha (PyHKIMjaTa JTOBOJHO € JIa OTPEICITIME JIBE
NPOM3BOJIHA TOYKM KOW MpuUmaraaT Ha rpQUKOT, M TOTOAa Ja Ce CKHLIHpa
JMHH]jATA.

3a x=0, f(0)=3-0-1=-1, T.e. 4(0,-1),

3a x=1, f(1)=3-1-1=2, 1.e. B(1,2).

JlobuBMe 1Be TOUKM M HM3 HUB MHHYBA €IMHCTBEHA ITpaBa KOja MOXe J1a
ja ckumupame.
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Hcrara mocramnka 3a nprame Ha Tpaduk Ha THHEapHa QYHKITHja MOXE 1a
ja pasriesiaMe U Ha aruieToT 3a rpaduk Ha JrHeapHa QYHKIU]a, KaJe HU3 JBETS
TOYKM MOXKeE Jla TIoBjJedyeMe MpaBa (co Hapeadara 3a IpaBa JHHUja HHU3 JBE
TOYKH) W Ja ro godueme Hej3uHHOT rpaduk. Ho Bo arueTor pomaBame u
JU3rayd 3a Koe(WIMEeHTHTe Ha JHHeapHaTa (YHKIHMja U CO TIOMECTYBamke Ha
JU3ra4yuTe MOXE Ja JOOMeMe pasIuuyHu JuHeapHu QYHKIUH W Ja TH
pasrienyBaMe CBOjCTBaTa LITO BayKaT 3a HUB.

A e L ~ B Q=
dy f Th
‘ f L 2 ¢
|I|II 1
=
2| ; o,
|
|/
o L i
3 ' ! T :
I!"..
/ "
'l
I 1
§ -5

® f |

Hptex 1. Busyermsanuja va ['paduk Ha muHeapHa (QyHKIHja U CBOjCTBATa
Ha Qynkimjara (link).

CrojcTBaTa ITO BaXaT 3a JWHeapHaTa (YHKIMja, BU3YEITHO TH
npercraByBame Ha armietor. Co MOMECTyBame Ha JIM3radyuTe r'u HaOJbyayBame
NPOMEHUTE Ha JIMHeapHaTa GyHKIHja.

CBojcTBa Ha JMHeapHa (QyHKIHja:
1. Jedununmona obyacT Ha inHeapHaTa (GYHKIIMja € MHOXECTBOTO Ha PEalHU

opoesu D, =R. Co uekupame Ha nosero Ds , Bo miaBa 0oja ce o0ojyBa X —

ockara Koja € Je(UHHUIIOHA 00JIacT.
2. MHOXeCTBOTO BpeHOCTH Ha JuHeapHara ¢pyHkuuja e V, = R. Co yekupame

Ha moieTo Vi , BO 3€JICHO CC 060ija Y — oCKarta KOja € MHO>KECTBO BPCAHOCTH.
(3& HUCHOPTYBAKLEC Ha )qu)I/IHI/IHOHaTa 00JIaCT ¥ MHOKECTBOTO BpEOAHOCTU CC
KOPHUCTH M JM3rad 3a X; KoOpAuHaTara Ha IPOM3BOJIHATA TOYKaA OJI IIpaBaTa
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(X, (X)) u co BKIIyueHa aHUMAIMja U TPAr OJf MPOCKIUHUTE Ha TOYKATa HA X U

Y — ockaTa ce j100uBaar aepuHUIIMOHATA 00JIACT K MHOKECTBOTO BPEIHOCTH. )
3. I'padukoT Ha TUHEapHaTa QyHKIH]a ja ceue Y — ockara Bo Toukara (0,b)

Axo b>0, rpadukor ja ceue GyHKIHMjaTa BO MO3UTHBHHOT €T Ha Y —

OCKara.

Axo b=0, rpadukoT MUHYBa HU3 KOOPIUHATHUOT ITOYETOK.

Axo b<0, rpadukor ja cedye QyHKIMjaTa BO HETaTUBHHOT JeN Ha Y —

OocCKara.

4. Axo a>0, pyskujaTa MOHOTOHO pacTe.

Axo a<0, pyHknmjaTa MOHOTOHO orara.

Axo a=0, pyHknmjaTa € KOHCTaHTHA.

CBOjCTBaTa 3udce BU3YyCIMU3UPpaaT BO alUICTOT CO MOMECTYBAKC HA JIM3ralluTe

aunb.
Uekopu 3a KOHCTpYKIHWja Ha Amietr — JInHeapHa GpyHKUHja.
| Hme | HAedrnmmja | Bpeanocr
C@Xa ' fa=3
D@=Xb _ b =-1
SC=FEX0 ax+b iy =3x%-1
G0 O [[Mpecer(f, xOcka, 1} C o= (033, 0)
"0 I [pecerif, yOcka, 1) D=0, -1)
G0 A | [a=10,-1}
G0 B B=(l,2)
D@eX xy [x1=-275
">G:0E (xy, flx,)) E={(-2.75,-9.25)
D@00 g [FlopuanalE, xOcw) e x=-275
=30 F ||FTpecexig, xOcka) F=(-2.7510)
D@00 h [Hopsana(E, yOcxa) |: y = -9.25
G0 G :Hp‘:-'l.".‘ﬁ[h. yOcka) I|G =0, -9.25)
CBASGH0 | ||OTeearalF, E) [i=9.25
CBASGH | [[oreesaic, E)y li=27s
"5:AR BS AR “fix)=" + (PopuymaTercT(f)) + " |"fix)=3 v x - 17
D020 p py=10
D20 (;=38G:0) 2@34==AB | e = e
DE020 eql | eql:x=10
020 (:>38G:0) 2@54==AB d [d = true

Canka 1. Yekopu Ha KOHCTpYyKIMja Ha AruteT — JIuneapHa GpyHKIMja

3a omperenyBame 3a€MEH OJHOCOT Ha J[BE TPaBH KOHCTPYpaH € AIUIeT

— 3aemMeH OJHOC Ha JIBE ITpaBH.
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Mpumep 2. Bo HCTHOT KOOpAWHATEH CUCTEM HaIpTaj rpaduk Ha
¢byukimjata T (X) =3x—2. KakoB e 3aeMHHOT OJJHOC Ha JIBETE TpaBu?

[IpaBuTe KOM WMaaT MCT KOCPUIMEHT HA TPABEIOT CE MapaJICIHU Ia
caMmo TIOBJIEKyBaMme IpaBa MapayielHa Ha JajeHara Koja ja ceue Y-ockara BO
toukata (0, -2).

Armer — 3aeMeH OJIHOC Ha JIBE TpaBH, 33 JUCKYCHja Ha yCIOBOT 3a
mapajJieTHOCT ¥ HopMajgHocT Ha naBe ¢yHKnud. Co TmoMecTyBame Ha
BPEHOCTHUTE Ha JIN3raduTe MOXKE BH3YEIHO Jia Ce MPETCTaBh 3acMHA IMOJI0KOa
Ha MPaBHUTE.

HpTe:x 2. 3aemen ogaoc Ha aBe npasuu (link).

I'paduk na xkBagpaTtHa pynkuuja Texor Ha kBagpaTHa (YHKIHja Ce
u3yuyyBa BO MojylapHa eauHuna 6: KeagpartHa ¢yHKnWja, KBajparHa
HEepaBeHKa, CUCTEM M BKYIHOCT O] KBaJIpaTHU HEPABEHKM CO €]lHa HEIO3HaTa,
oJ1 BTopa roauHa [2].

Hpumep 3. Haupraj rpaduk na gpynkuujata f(X)= x> —2x—1.
3a pma ro Hauprame rpadukOT Ha OwiIo Koja KBajgparHata (yHKOHja

f(x)=ax’+bx+C, ™™ ompexyBame KapaKTepPUCTHMHMTE TOYKH Ha

(hyHkmjara:
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1) Teme T(e,p), a:—i, ﬁ:—R, T.e. T(1,-2) e Temero Ha
2a 4a

(dhyHKIHjaTa,

2) Hynu na xBagparna ¢yHkImja (mpecek co X — ockara, f(X)=0), T.e.
X =1- f =-04u x, =1+ \/5 ~ 2.4 wim o3Hauenure Touku A u B.

3) Ipecex co y —ockara, 3a X=0, 1.e. C(0,-1).

4) IlpousBonHU TOUKH (110 OoTpeda), M NpTame Ha TPaPHUKOT.

Ariet 3a rpaduk Ha KBagpaTHa (QyHKITHja.

I-;l A BB LD [ = * Q =
1
" | gec! -
b=[2
o/
]

| e

4 D,
3
Mpeces co X - 0cKa
Mpecex co y - ooka
Dy 1 Tame
\A=|’-L‘I-H_L‘| B=(241 0)
i

1 4 5 ] T ] ]

T=(1.~2)

Hpre:x 3. I'paduk Ha kBagpatHa (ynkumja (link).

Co momom Ha AMmIETOT 3a KBajapaTHa (YHKIMja CO MOMECTYBame Ha
nu3raunte 3a Koeduimenture a=1, b=-2 wu c=-1 ce n06uBa rpaguKOT Ha
KBaJpaTHata (QyHKiujara on npumepor 3. Ha rpadukor ce mpercraBeHH
KapaKTePUCTHYHHUTE TOUKU Ha (QyHKIIMjaTa.

CBojcTBa Ha KBaJlpaTHATa PyHKIIH]a!

1) Jledununuonara obgacT € MHOXKECTBOTO Ha peanHu Opoesu: D, =R,
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CO ueKHMpame Ha nmojiero 3a D; rpaduuku ce noOuBa neduHUIIMOHATA 0OIACT.

2) Temero Ha dynkumjarac T (e, f), co deknpame Ha mornero 3a ,, Teme*

ce mpukaxyBa Temero Ha ¢yHkmmjata. (IIpm BoBemyBame Ha TeMeTO Ha
napaboJiaTa BO aluIeTOT ce KOPUCTHU AeUHMLIMjaTa 3a TeMe Ha apadoJa).
3) Ako a>0 - mapaboJyiaTa € OTBOpEHA Harope W 3a X=« (QyHKIH]jaTa

nMa HajMana (MuHMManHa) BpenHocT Y. = /. Temero T(o,f)e HajHucka

TOYKa, MUHMMaJTHATa BPETHOCT Ha (pyHKIMjaTa.
Axko a<0 - mapabonara e OTBOpPEHa HaJIoNe U 32 X= ¢ (yHKIUjaTa HMa

Hajronema (Makcumainsa) Bpexsoct Y, =/. Temero T(a,f)e HajBucoka
TOYKA, MaKCHMaJIHaTa BPETHOCT Ha (yHKIIHjaTa.
(Co momecTyBame Ha BPEAHOCTUTE HA JIM3TadoT ,,a° BH3YEITHO Ce
MIPETCTaBEH! CBOjCTBATA).
4) 3a a>(0 MHOXecTBOTO BpeIHOCTH Ha (pyHKuMjaTa eV, = [ ﬂ,oo) .

3a a<(0 MHOXXECTBOTO BPeAHOCTH Ha pyHKIHMjaTae V (= (—oo, ,B] .

5) TI'paduxor Ha QyHKIH]jaTa € CHMETPUIEH BO OJHOC Ha MTpaBaTta X =« .

Yekopu Ha KOHCTpyKIMja Ha Atietr — KBagpaTHa ¢pyHkuuja.

Hme Jedmmammja l Bpeamoct
D@=X a la=1
O@=X b [b=-2
J@=Xe fle= -1
SC=FaX0 f ax’+hx+c I[ﬂx]—]xﬂ-lx-l
"0 T =By 7 (220, fi{-b) 7 (2a))) [r=q1,-2)
Gl A [TMpecerif, xOeka, 1) [a=(-0.41, 0)
=30 B Tpecer(f, xOcka, 2) .lB ={2.41,0)
"G O Tpecew(f, vOcka, 1) _l(' (0, -1)
C@oz0 g Ilp:}r=l;'l
O=CHR020 h omvnpasal(0, v(T)), C) _lh; x=0
CC=20 (;=38G:0) 2@54=~AB d _[d = true
CC;=20 (;>~380:0) 2@54==AB e ||& = true
"S:AB BS:ABI "fx)=" + (PopmynaTexer(f)) + ""|"Hxj=x"{2} -2 x - 1"
DC=20 (;-38G:0) 2@54=>AB | i = true
CDC;=20 (;>38G:0) 2@54=AB | [li = true
CC320 (:238G:0) 2@54==AB k i = true

Cuamka 2. Yekopu Ha KoHCTpyKIHja HAa AruteT — KBajparha dyHKiuja
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I'paduxk Ha excnoHeHHHWjaJHa u Jorapuramcka ¢yukumja. On
COJPXKMHUTE OJ] TPeTa TOAMHA Ke Ce 3aJpKUMe Ha MOJyJapHa eIuHuna 1:
Excrionennmjanna  ¢yHknuja. ExcrioHeHInnjanmHa paBeHKa W MOJIylapHa
enuanna 2: Jloraputamcka ¢pynkuuja. JloraputaMcka paBeHka, [3].

Ha ciavueH HauuH Kako Morope 00jaCHETUTE amjeTH Ce KOHCTPYHPAaHU U
arieTHTe 3a TpauIUTe HAa CKCIOHEHIMjallHA W JIoTapuTamMcka (yHKIWja U
BH3YEITHO CE MPECTaBEeHH CBOjCcTBATa Ha (DYHKIMHUTE.

ATieTH 3a JjorapuTaMcka u eKCTIOHCHIIMjalTHa (hYHKITH]ja

.
",
*

s

LY

]

3

LpTrex 4. Jlorapuramcka ¢pysnkuuja (link).  Ipresxk 5. Ekcrionennujanna ¢pynkuuja (link).

[Ipu nedunupameTo Ha eKCIIOHEHIMjalHa U JIoTapuTaMcka (QyHKIHja U
JIMCKyCHja Ha HUBHUTE CBOjCTBATa, HACTABHUKOT KOPUCTH AWHAMHUYKU COPTBEP
IpH IITO Ce JUCKYTHpPaaT MOHOTOHOCTA Ha (DYHKIUHTE, MPECEIUTE CO OCKUTE,
obOmacta Ha AeQUHUPAHOCT M MHOXECTBOTO BpPEAHOCTH Ha Ppa3IMYHH
€KCITOHEHITHjaTHU ¥ JIOTAPUTAMCKHU (YHKITHH.

3a TpaQuUKOT Ha TPUTOHOMETPHCKUATE (YHKIMH CO MOJIYJIapHO
JU3ajHApaHaTa IporpaMa HE ce€ IUIAHMpaHM 4YacoBH 3a OJpelyBame Ha
MOHOTOHOCT, HWHTEpPBAJIM HA pacTeme H  oOnarame, MEHYBame Ha
TPUTOHOMETPUCKHTE (DYHKIHMH, MApHOCT, NEpUOJ Ha TPUTOHOMETPHCKH
(GYHKIMU, KaKO M MOCJIE0BATEIIHO IPTAmhe Ha TPUTOHOMETPHCKATE (DYHKITHH:
y=asin(bx+c)+d; y=acos(bx+c)+d u y=atg(bx+c)+d. I'papunuure Ha OBHE
(GyHKIMM OM MOJXKENO Jla c€ MPE3ECHTUPaaT caMoO CO MOMOII Ha MaTeMaThyKara
mporpama Geogebra, 3a Kou ce U3padOTEeH! U aIjIeTH U TIOCTaBeHH Ha BeO.
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3.CITIOPEJIFA HA COJIP)KMHATA HA HACTABHUTE ITIPOT'PAMU
10 MATEMATUKA MPEJ 2019 U [10 IPOMEHUTE BO 2019
FOJINHA

Bo mpomomkenue e crmopendaTa Ha HACTaBHUTE COJPXKUHH IO
MaTeMaTHKa CO MOCIEIHUTE IPOMEHH BO CPEJHOTO CTPYUHO 0Opa3oBaHue, KOra
(OHOT Ha YacoBM OcTaHa HempoMeHeT (2 4Yaca HEAENHO), HO CE 3roJeMU
OpojoT 1 00EMOT Ha COIPKUHHUTE KOU CE U3ydyBaar.

Pa3nuka BO HACTaBHU
COJIP’)KUHH U OpOj Ha

HacraBHu 11aHOBH —
pedopmupanu HIT-P

HacraBHu 11aHoBH -
MOJyJIapHO H3ajHUpaHa

JonaneHu ce aauIuoHu

MIPOM3BOJICH aroJi,

4acoBU (3a10JDKUTETTHH 2 HII-M
MMUCMEHH PabOTH) (3amomkuTenH 4

HICMEHH PabOTH)

HII-P - 25 ygaca, Excrionenmujanna Excrionennujanxa

co HII-M - 24 gacosu. ¢byHKIHMja U ¢byHKIHja.

Honanenn ce JorapuTamcka Excriorennujaina

JOTapPUTaMCKOMCKH 1 ¢byHK1IHja, paBeHKa.

EKCITOHCHITU]aJTHU 25 yaca 10 yaca.

paBeHKH Jlorapuramcka QyHKIHja.
Jlorapuramcka paBeHKa.
14 ygaca.

HII-P - 22 uaca, Tpuronomerpucku Tpuronomerpucku

co HII-M - 18 gacoBu. (byHKIUH 0]1 (yHKIUH O] TPOU3BOJICH

aroll,

co HII-M - 18 yacosmu.
Honaneno e kpykHALA

10 gaca.
[IpaBa Bo pamHMHa,
15 gaca.

TEOPEMH U 22 yaca. 18 vaca.

TPUTOHOMETPHUCKHU (HeMa MOHOTOHOCT,

paBeHKH MHTEPBAJIM Ha PacTeHE U
onarame, MEHyBambe Ha
T.(p. HAPHOCT, MEPUO,
CKHUIIMPAE HA HEKOU
T.0.)

HII-P - 25 4aca, Touka BO paMHUHA, AHaJIUTHYKAa TeOMETpHUja

BO pamHHMHA, 18 "aca

Honanena e enna
MOJyJIapHA €AMHULA

KombunaTopurka u
BepojaTHOCT. 12 yaca

Tabena 1. Ciopen0a Ha HACTAaBHUTE COJIPIKIHU.
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Co mocnemHUTE MPOMEHN BO 00pPa30BaHMETO, BO CIIOMEHATHTE HACTABHU
COAPKMHU € 3rojieMeH OpojoT Ha IOMMH KOHM Ce H3ydyBaaT, a ()OHAOT Ha
YacOBH MJIM OCTaHAJ UCT WIM C€ HaMalwil. 3a MOJIECHO COBJAIyBamhe Ha CHTE
HACTaBHU COJPXHHU KOW Ce€ TMpeBHJIEHH CO MOJyJlapHaTa Iporpama,
3aJI0JDKUTEIIHO HACTaBHUIIMTE Ke Tpeba Jla KOPUCTAT TEXHWYKH ToMaraia H
aruIeTH M3paboTEeHH BO HEKOHW Of CI000MHHUTE CO(PTBEpH, HO M yUCHHUIIUTE 1A
KopucTaT ciio001HN coTBEpH 3a BU3YJIHM3allHja Ha pellIeHHjaTa.

4.YCIIEX HA YYEHULIUTE 11O MATEMATHKA

Bo mpuior e ycnexor mo matemarwka Ha yderwmmure ogq CCOY Kome
Henenkoscku on Benec, mocTUrHaT BO 4eTHpPUTE TpUMEcEuWja BO ydeOHara
romuua 2022/2023.

IIpBo [Tonyroaune Tperto Kpaj ronuna
TpUMeceune TpuMeceune
[MTapanenka 3-6 3,56 3,69 2,86 4,06
[Tapanenxa 3-7 412 4,09 4,00 4,60
[Tapanenka 3-8 2,48 2,85 2,48 3,30

Tabena 2. Ycnex Ha y4eHUITUTE O] TPETa TOAMHA.

IIpBo [Tonyroaue Tpero Kpaj ronquna
TpHUMeceune TpHUMeceUne
[Mapanenka 1-1 1,63 2,06 2,00 2,52
[Tapanenxa 1-2 1,76 2,15 1,63 2,42

Tabesa 3. Ycnex Ha yueHHIUTE O IPBa TO/IMHA.

JIoKONIKy ce HampaBW aHalu3a Ha MOCTUTHATHOT YCIEX Ha YUCHHUIMTE
10 TpI/IMeCCT-Ija MOXE a CC MPUMCTHU ACKa YCIICXOT HA YUCHHUIUTEC € HAMAJICH BO
MEPUOJIOT KOra MMa HACTaBHU COAPKHHU CO TpaQuIl HAa (PYHKIIUU, HUBHO
HCIHUTYBAE U CKUIHPAHE.

3aroa, MOoTpeOHO € KaKO HACTABHHIIM JIOTIOJHHUTEIHO Jia ce 00y4rMe BO
IIpUMEHAaTa Ha JMHAMUYKHOT COPTBEp BO HACTaBaTa U UCTHOT Ja IO KOPUCTHME
3a mprame Tpapurm Ha QyHKmud. Co oOBa IOCTHTHATHTE pE3yNTaTH Ha
yueHunute O6u omne nogodpu. Mcero taka, ke Tpeba aa ce oxpabpaT yUYeHUIIUTE
AKTHBHO JIa C€ BKJIyYaT BO HACTABATa M J]a KOPUCTAT CI000AHU CODTBEPH.
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5. 3AKJIYUYOK

WuTepecor Ha yYEeHUIMTE € IIOrojieM JIOKOJKY ce paboTth co
MateMaTHukaTa nporpama Geogebra, yUeHHUIINTE UMAaT JIOBOJHO MO3HABAma U
MOXKaT Jia TM HWCIIOJHAT 33JaJICHUTE 3aJ0JDKeHHja KaKo Ha 4Yac Taka M 3a
JloMalHa padoTa.

3a ycIemHo COBJIagyBamke Ha HACTABHUTE COJPXKMHU OJ CTpaHa Ha
YUCHHIIUTE, Mpernopaka ¥ mnorpeda € BO WIHHWHA Jia Cce W30ErHe KIACHYHHUOT
HAYMH Ha TpejaBame, KOPUCTEHhe Ha Tabia, TUHUjap U Kpe/a, 3a UCLIPTYBamkE
Ha Tpaduk Ha QyHKIHMja U MPe3eHTHpame Ha CBOjcTBaTa Ha (yHKUHWjaTa, MpU
IITO MaJIKy orara WHTepecoT Ha ydeHumnurte. [loTpeOHO € ma ce KopucraT u
TUHAMHYKA CcOPTBEpH 3a IpTame Ha rpaduk HAa (QyHKOHMja W aIuleTH 3a
BH3yeNnu3alMja, Kako OJ CTpaHa Ha HACTAaBHULMTE, Taka M OJ CTpaHa Ha
ydeHHnuTe. 3a AoMamrHu padoTu, Tpeba Jia ce 3afaBaaaT W 3aJ0JDKCHHja Kajae
YUCHHUIUTE K& KOPUCTAT CJI0001HU CO(TBEPH 3a peajiu3aliija Ha HCTHTE.
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»HAJIN CTE IIOAI'OTBEHU?” - TEHEPALIMJATA Z E TYKA

Buxmopuja Unuecka *

Anxuya Cnacosa?

Memoouja Januecku 3

JKuBeeme BO epa Ha Op3 pa3Boj Ha cOBpeMeHUTEe TexHosoruu. OBue
TpaHc(opMalu UMaat BJIMjaHUE BP3 CUTE OIMIITECTBEHU C(EepH BO JICHEIIHUOT
cBeT. PaznmuHuTEe NMYHM BepyBama, COIMjalHAaTa CPeJHa M TeHepalucKara
MIPUTIAIHOCT ce peIeKTHpaaT BO OAHECYBamhETO, KOMyHHKAIIMjaTa, CTABOBUTE U
MOTHUBALUCKUTE LeAu. EKOHOMCKUTE VYCIOBU, JKUBOTHUTE BPEIHOCTH,
KyJITypHHOT KOHTEKCT Ha OKOJIMHATa, TEXHOJOWIKUTE, OOpa3oBHUTE U
COIIMjaTHUTE MOXXHOCTH BO KOJIEKTUBHHOT M MHIMBHUIYyIIHUOT CBET, MOXKAT Jia
JIOBEJIAT JI0 Pa3IMYHU MMOTPEOH U CTPATETUH Ha OHECYBarhe TypH M BO PAMKHTE
Ha camara ,,reHepanmja‘.

IIpBo ke naseMe HEKOJIKY TJIaBHU KapaKTepUCTHKH 3a ,, XY Z - TreHepanuu’
CIIOpe/l MOJEPHUOT, KIACHYECH KOHIICTIT MPEIJIOKEH 0/ aMEPUKAHCKUTE aBTOPH
Bumjam Hltpayc u Hos [2]. Bo ipenBu ce 3eMeHu: cerantHu/uIHd HaCTaBHUALIN
ponenu Bo renepanujata X/Y (X/41-55 ronunu, Y/26-40 ToauHN) U yYeHUIH/
cTyaeHTH poaeHu Bo Z/Alpha renepauuja (Z/5-25 rogunu, Anda-poneHu no
2015 roanHa), co HUBHATA CTIEUU(UIHOCT 32 OANKAHCKUTE 3€MjU, KOHKPETHO BO
Maxkenonuja. OTKako Ke ,,[TI0TIefHeMe  BO TIEPCTIIEKTHBATA Ha ITOTPOIITYBAUNTE U
TICUXOJIOIIKUTE OTICepPBAIlMM 3a TeHepalujara Z, Ke MPeaokKUMe KOHKPETHU
cTpareruu u pabOTHM TEXHUKHU 33 TOa KaKO HacTaBHUIIMTE Tpeba na paborat co
HUB 32 JIa TH U3TpajaT HOBUTE I'palaHd Ha CBETOT Ha 21 Bek.

Ke 3aBpIinMe co MOXKHH TEKOBH M aCIMPALMK HA HANIMOT NPUCTAI, a Ke
pasriiejaMe M Kako OBHE CTYAEHTH MOXKE Jia pa3BHjaT OJpPEJeHH BEIITHHHU 3a
MOJITOTOBKA 32 BUCOKO 00pa3oBaHUe, 0COOCHO 3a MaTemaruka. CTylIeHTHTE O]l
reHepanmjara Z c¢ MoBeke ce CTpeMaT KOH HE3aBUCHOCT, BPEIHYBaaT HJICH,
WHOBAIIMY ¥ MPETIIPUEMHHIITBO - THE TO TpaHC(HOpMHUpPaaT 00Pa30BHUOT CHCTEM
BO MHOTY aclleKTH IITO Ke 0apa o]l eyKaTOpPHUTE Ja ce MPUIIaroaT u CIpaBaT co
oBHE npoMeHu. U Hue cMe Tyka Ja UM moMorueme!

1. TJIABHU KAPAKTEPUCTUKU HA CBETCKO HMBO

- T'enmepanmja X (pomnenu mery 1965-1980 romuna)
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Bo BpeMe Ha couujanHu uaeand U AyXOBHM IOTparu), KapakTepUCTUYHH IO:
CKENTULIM3aM U LUHHU3aM, COLMjaJIHA U TOJIMTHYKA PAMHOIYIITHOCT, HEAOCTATOK
Ha WMHUIMjaTUBAa, BHCOKA 0OOpa30BaHOCT, CKJIOHOCT KOH HHAMBUAyaJIN3aM,
HEPETUTHO3HOCT ¥ HU30K aBTOPUTET KOH HHCTUTynuuTe) [1].

PaboTHa eTnka W W3BpIIyBamke 33JadM: 3roJEMEHa HHTEJEKTyallHa
crocoOHocT, borato paboTHO UCKYCTBO, TAKTUYHOCT, IPYLITBEHH, aMOUIIMO3HH,
BUCOKO e(uKacHH, MPOAYKTHBHM W ynopHu. Kapuepara, oOpa3oBaHHETO H
MaTepHjaTHOTO OOraTCTBO UM Mrpaar BakHa yiora. He OapaaT HOBM HauWHW,
TYKy KOpHcTaT Beke moKaxkaHH. CHCTEMOT Ha BPEIHOCTH UM OBO3MOXKYBa
BHCOKH PE3YJITAaTH BO CUTE 00JIaCTU Ha KUBOTOT. TepMUHOT — pabOTOXOIH3aM,
MOTEKHYBa TOKMY OJ1 HUB. HeMCHOJIHETHOT MpPOEKT, pabOTHHOT HEyCleX WU
HEUCTIOYUTYBAaHUOT POK TH cakaaT MHOTY cepro3Ho. [Iperomemuor obem Ha
paboTa 1 OArOBOPHOCT UM NPEIU3BUKYBA CTPECHU CUTYALIUH.

- I'enepanmja Y (munenuymcka, “Ilerap Ilan”, pogenn mery 1980-1995

TOJIMHA).
JloMrHaHTHa KapakTepUCTHKa UM € MOOWJIHATa KOMYHHKalHja BO HUBHOTO
pacTeme CO roJeMO BJIMjaHHE BpP3 HUBHHUTE BPEIHOCTH M CTaBOBHU. | J1aBHU
KapaKTePUCTHKH: HaBHKa 3a II0CTOjaHa KOMYHHUKalMja, BaXXHa MM €
copaboTKaTa, He Ce MOJrOTBEHH Ja 'O MOMUHAT [EIHOT )KUBOT Ha €IHO MECTO.
[MoOp3u, TMONPOJYKTUBHU W TMO0OpA30BaHU OJ CBOUTE NPETXOJHHIIN,
[OCOCPEIOYEHN Ha Kapuepara, OTKOJKY Ha (aMHIMjapHUOT >KUBOT. ['H
MOBp3yBa ,,KOHLENT Ha BEYHA MJIAaJOCT M Hapuuzam, Oe3 Op3ame aa T'u
IpeB3eMar oJIrOBOPHOCTHTE 3a 3penocT. [lopacHatn Bo yciIOBH Ha “‘CTakJIeHO
SBOHO”’, HABUKHATH J]a UM C€ MCIIOJIHETH CHUTE KO, NACATHCTUYKH, TIa Ay PH
n HenpaktuuHu. Cebecu ce cMeTaar 3a ONTUMECTH, CO TpedepeHIInd KOH
JUTUTAIHMA ypeau, IpoMeHu U pusuuu. Ce IprkaT 3a HaJBOPELIHHOT CBET U
HHTErpanujara Bo riodaiHuot npoctop [1].

PaGoTHa eTMka W W3BpIIYBamke 3afayd: Ce CTPEeMaT KOH pPa3IHyHH
npodecuu, MOATOTBEHH ce 3a 00yka W TIpeKkBan(UKanuja, MPETIOYnTaaT
¢nekcnOuIHO PabOTHO BpeMe, YeCTO W CaMM T'M MEHyBaaT YCJIOBUTE H
npaBWilaTa ako Toa ja 3royieMyBa e(puKacHOCTa (cakaaT Ja Y4YecTBYBaaT BO
OJUTYKHTE, a 0COOEHO UM € BaXKHO € Jla I'o CIOJeNlaT Toa LITO I'0 NCKYCyBaaT).
Uecto ce xamaT Ha HEIOCTaTOK Ha moBpaTHH uH(popMmaruu. [Ipedepupaar
,»XOPU30HTAJIHA* BU3HMja 3a COLMjaJIHM KOHTaKkTU. BepyBaar neka 3a edukacen
THM, HeMa rotpeba oJ auaep (HUCKa JI0jaTHOCT KOH paboTonaBIH U OPEHIOBH).

- l'enepatmja Z (GenTech, Post-Millennials, iGeneration:
Jurutanmaun gomoponuu, poaenun ox 1995 mo 2010 rommna, BO Bpeme Ha
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€KOHOMCKa KpH3a W peIlecHja, IMOCTMOICPHHM3aM, TIo0aln3amuja U CBETCKa
€KOHOMCKa KpH3a).
Pacrar Bo epa na MHTepHET M He ro maMeTaTr BpeMeTo 0e3 HEeroB JUPEKTCH
npuctan. llog crtpec, rmoOamHu, BHUMAaTeNeHH, cO (IyHWIeH WACHTHUTET,
OYHTOBHHIIY, HAJMAJIKy PEIUTHO3HY, ja IpudaKkaaT pa3IndHOCTA.

['maBHM KapakTepucTHKH: JIecHO ce mpuiarogyBaar Ha MPOMEHH, LICHAT
Op3a peaknuja W MOOWJIHOCT, UM BepyBaaT Ha CBOWTE INpHjaTeNd IOBEKe
OTKOJIKY Ha aBTOPHTETHTE, NPBa I'eHepaluja 3a Koja MOJCTHAKBO CE BayKHH
PEaTHMOT J)KUBOT M AUTMTAIHUOT cBET. BepyBaar mexka MoxaT Ja ro HampaBaT
CBETOT [TOJJ00PO MECTO 3a KuBeewe. O] HUBHATa eMOLMOHAIHA HHTEJIETCHIIN]a
KOja To MOTEHIUpa caMOyNpaByBamkETO, MOXKE J]a ce MOTEHIHpa criocobHocTa
Ja T KOHTpoJiupaaT wu30yBHyBamara M CIIOKOJHO Jla pasroBapaar 3a
HecornacyBamwara. Crioper oBa ce oueKyBa JieKa ke TeXHeaT KOH H30ajaHCupaH
HAYMH Ha J)KMBOT, K€ paboTaT 3a OIIITOTO JOOPO M KPEaTHBHOTO Y>KUBAHE KaKO
pe3yaTaT Ha JUYHUTE YyBCTBA, K€ cE€ CIIPOTHBCTABYBAAT HA JIOMIUTE HABUKH U
Ke HACTOjyBaar Jia TH peIlIaT eKOJOMIKUTE U CONMjaTHUTE TIPOOIEeMH, BEPYBajKH
BO CBETCKHOT MUp [2].

- Alpha-renepanuja (ponenu o 2010-2011 roguna).
Ce BepyBa Jieka ke OuaT HajIpUIIaroUyIMBUTE IOCETa U HUKOTalll HeMa Jia Ouiat
0e3 HUBHHOT maMeTeH TenedoH. TexHolormjata 3a HUB HE € alaTKa, TyKy e
MHTErpUpaHa Kako nel oJ HuBHMTE >kuBoTH. Ce mpeaBuayBa na Ouupat
nouz0anaHCUpaHy, MO3UTUBHH U MIOMAJIKy arpecuBHH [3].

2. HEKOIJIKY KAPAKTEPUCTUKU 3A XYZ HA BAJIKAHOT

X - IPETCTaBHUIINTE CE OMUIITYBaaT ceOeCH Kako 3a0aBHM JTyre KOW cakaat
MPEU3BHIIN, HO HE U OATrOBOpHOCT. [Tokpaj ycrerHaTa kapuepa, BAKHO UM € 1a
ro TOMHHAT KOPHCHO U CI000HOTO BpeMe. Kako BpeIHOCTH ' cMeTaaT: OTIIop
KOH BJIACTUTE, paMHOTeXa Mely paboTrara M XKHBOTOT, a OJ TEXHOJIOTHjaTa
n3nBojyBaatr: TB, Walkman, kommjytep [3], [4].

Y- npeTcTaBHULUTE Ce ONTHUMHUCTH JIeKa IPOMEHHUTE C€ MOYKHH, HO TEILIKO
ce cripoBeayBaar. [loBeke To BpeaHyBaaT UCKYCTBOTO U MHTEPECHUOT HAYMH Ha
JKHBOT IIITO MOXKAT J1a TH TIPUKAXKAT Ha COIMjalTHUTE MEIMYMH, HACTTPOTH UMOTOT
u cratycHure cumOomu Ha X. Jlenm o MiajocTa OICTOjyBaje CO aHalorHaTa
TexHoJoruja. Kako BpeHOCT ro HaloMeHyBaaT UCKYCTBOTO, a OJ] TEXHOJIOTHja 1
OpeHI0BY T'H M3]1BOjyBaatr: MoOWiHaTa Tenedonuja, uarepHerotr, MP3, Torrent,
Apple, Gogle, Facebook [3], [4].
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Z - ipeTcTaBHUIMTE N30ernyBaat pusuny. [locBeTyBaaT rosieMo BHUMaHHE
Ha CTYyIUMMHTE WM KapuepaTa. LlemocHO ro MMaar MHTErpUpaHO COLMjaIHUOT
NOpEeIoK, HOpMHTE U IpobaeMuTe. Hajronema BpeAHOCT UM € HHAWBUAYATHOCTA,
a 0l TEXHOJOTHWja U OpeHa0BH KopHucTatr: nmameTHHu Tenedonu, Cloud-ycmyrn,
Streaming, Chatthing Room, Snapchat, Instagram [3], [4].

Crnemmuduuno 3a Makegonuja: co uUHAUBUAYyanquTe X c€ CIy4d
npudakameTo Ha JOMAITHUTE KOMIT)yTePH, HHTEPHETOT U BUICOUTpuTe. Y UMaar
MEPCOHANHU KOMIJYTEepH, IToceayBaaT MoOwieH TenedoH, xopucrar Instant
Messages, Omormpaar, morojeM el oJ HH(QOpMaluuTe TH JOOMBaaT ol
HHTEepHET Hacnpotu TB, cuMHyBaaT GUIMOBM M My3HKa O]l MHTEPHET, NOBEKE
KyIyBaaT TPeKy WHTEPHET, a KapaKTepHCTHYHA € TojieMara MPHCYTHOCT Ha
conujaranTe Mmeanymu kako Facebook u Twitter. I'enepanmjara Y mma orpoMHa
cnobosa BO TOTIJE] Ha OJHECyBame, MHPOPMUpPAHOCT M TexHosoruja. OBaa
reHepalyja caka J1a Td HCKOPUCTU MPEIHOCTUTE KOU MOAEPHOTO OMIUTECTBO U
TEXHOJIOTHjaTa UM T'H OBO3MOKYBaaT (Cenak IMOJIMTHYKO-EKOHOMCKHUTE TPEUKU

ce HEM30CTaBEH JIeJ Ha OBHE XKenon) [5].

3. INOTPOLIYBAYKA ITPECIIEKTHBA

X ,,;O KOH3yMHupaje” cTaTycoT, Y MCKyCTBaTa, Z c€ 4yBCTBYBa MPHjaTHO
MpHU TIOBEKe HAYMHU Ha W3pa3yBame Ha cebecw. lloTparata mo aBTEHTHYHOCT
reHepupa moroyieMa ciio0oja Ha M3pa3yBambe M OTBOPEHOCT 3a pazOuparme Ha
pa3nuYHU KYATYpH. 3a Z HajBaXKHa €: [oTpara 1o BUCTHHATA [6].
On nctpaxxyBamara Ha McKinsey, moBp3aHu co CO3HaHHUja 3a CTABOBUTE Ha
7, 3a BIIMjaHUETO Ha TOIIMPOKATa IOMyJalKja W MOTPOIIyBaykaTa Bo bpaswi
(2018 roauna, renepanujata Z counayBaia 20 % o HaCeIIEHUETO, CO MPUMEPOK
3emeH of Pecude, Puo ne XKeneupo u Cao I1aono) u Bo A3ucko-manuuakuor
peruon (2019 ronuna, no 2025 roguHa oBaa reHepannja ke COUnHyBa YeTBPTHHA
0]l HaceleHneTo, co nmpumepok o 16000 moTpomryBaun Bo ABcTpanuja, Kuna,
Wnnonesuja, Jamonwmja, Jyxxna Kopeja m Tajmanm), noOWeHn ce CIeIHHUTE
3aKJIy4OIM: BO bpaswi mpercTaBHHIUTE T'O I[IEHAT WHAWBHIYATHHUOT H3pa3,
pomoBara (GIyWaHOCT, ce OopaT 3a 4YOBEKOBHUTE IMpaBa, OJJIydyyBaaT Ha
AQHAJMTUYKH U TIparMaTu4deH HA4nH, BepyBaaT BO eMKaCHOCTA Ha JIUjalIOTOT MPU
pemaBame Ha KOoH(muKTH. [lomexka Bo Asucko — Ilamuduukuor pernos,
JOMHUHMpa HaBUKaTa Ja A00MjaT ce M BEOHAII, eKCTPEMHOTO MOTIHUpAmE Ha
COLIMjaITHATE MEJMYMH U TOJIEMOTO BIIMjaHHE HA BUICO COIPIKHHU.
BkpcTeHnTe KOpeaanucK 3aKIyqolH OJ1 JIBETE UCTPAKYBamba ce JieKa :
7 e XWIIepKOTHUTHBHA TeHEepallrja Koja ce MoTnrupa Ha WH(OPMAIUH 01 MHOTY
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HW3BOPH, MHTETPUPA BUPTYEITHH U ,,0ffline* nckycrsa. Ce moTmnupa Ha Mpenopaku
O]l TIpUjaTeNuTe, JOMUHAHTHO UM € CKCIIEPUMEHTHPAmhETO U HEJ0jaTHOCTa KOH
OpeH10BY (OCBEH T.H. “BPEIHOCHU UCTPaXKyBauu’’, HAJTOJIEM JIeN O JarmoHIUTe,
nypu 80%, mpeTnounTaaT OpeHI HACIPOTH HOB IMPOU3BOJ), TEXHOJIOTHja ja
KOpHCTaT Jla TpoBepaT Jalld KOMITAaHWUTE eTHYKH TH MPeTCTaByBaar
MIPOU3BOIMTE, HE CIOJICITyBaaT JUYHU MOAATOIH ,,0online, yekaat MmomycTH, HO
CIPEMHHU C€ U Ja IUIaTaT TOBEKE JOKOJKY IMPOU3BOJOT TU MEPCOHAIU3UPA,
mreuBa  ce, npedepupaar crtabwiHa paboTa HACIPOTH BHCOKA IJIaTa,
€KOJIONTKH CBeCHU, Tpu TTo 60% -80% o1 HUB cMeTaaTt AcKa KOMIIaHUUTE Tpeda
Jla OujaT oArOBOPHHU 3a CBOMTE NocTanku [6], [7].

Crnopen uctpaxyBameto o7 MHCTUTYTOT 3a pa3Boj Ha nasapu INSEAD wu
donmammjata HEAD (2017 rommwHa) OTKPHUEHW Cc€ OBHWE acHupanudl u
BpenHOCTUTE Kaj X, Y U Z TeHepanunTe: kKaj Y u Z MpOIeHTOT Kaj xennte (61%)
CKOPO ce U3eAHaYmI co 63% Kaj MaIllKUTe UCIIUTAHUITM BO OJJTHOC Ha aMOMIIUUATE
3a UIEPCTBO, X U Y JUJACPCTBOTO U MEHTOPCTBOTO TO CMETaaT 3a MPEU3BHUK,
Jojicka Z cMeTaaT jJeKa BHCOKOTO HHBO Ha OATOBOPHOCT € HajaTpakTHBHATa
paboTa 3a dmmepcTtBoTo. Z W Y ce 3ajmaraaT jAa paboTraT 3a MeryHapOJHU
OpraHM3allii W C€ EHTY3WjaCTH BO BpPCKa CO IOTEHIMjaJOT HAa BHUPTYEIHATa
peasiHOCT (IIpW TPOEKTH M ayJU0/BHICO KOH(EPCHIIMU); CUTE PaOOTHUIM Ce
coryjiacyBaar JieKa JUTHTAJHUTE CIIOCOOHOCTH Ha HUBHHUTE OPraHM3allMd HE Ce
3aJI0BOJIyBaykd M ce 3a (eKcuOWIHN paboTHH apamxmaHd. [Ipu m3bop Ha
»online® -00ykute, 69% on Z u3zbpaie In4eH KOHTaKT, Hactpotu 13% ,,online*

[8].
4. TICUXOJIOIIKU COTJIEYBAIbA 3A TEHEPAITUJATA Z

EMormonanna wWHTENETeHNMja: TH pa3dupaar TajeTuTe Mmoao0po on
YOBEYKHMTE €MOLMH, CAMOCBECHH CE€, CEKOralll 3HAaaT Ja IIPOLEHAT 3a LITO CTe
CHoco0OHM M Ja modapaaT MOMOLI ako MM Tpeba [9], He mpaBaT HEIWTO ako M
camuTe He cakaar. He ce MHOry apyskesbyOHMBH, HacOUeHH ce KOH cebe (Tu
HapeKyBaaT ,reHepanrja MeMeMe*, moTeHImMpajku 1o HUBHUOT (POKyC Ha
COIICTBEHUTE MHCJIHM U YyBCTBA, CO HUCKO HMBO HAa EMIIATUYHOCT U COLM]jaJIHU
BCILTHHU).

Kopucrewe Ha MHTepHeT: HauuMH ga no0WjaT mpucTanm A0 HH(opMmaiuu,
aJllaTKa 3a CTCKHYBambe COIMjallHW BEIITHHH KOW I0TOA TH MPUMEHYBaaT BO
peanHoCTa, CO KOHIIEHTpAalMja Ha CBOMTE HMHTEPECH, COLUjaTHUTE MPEXU T'H
KOPHUCTAaT 3a Jia ja 3ajakHaT W pa3BUBaaT BpCKaTa CO Npujareiute (ajaTka 3a
rpaee UIACHTUTET).
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[locemyBaar oxmpeneHa CKENTHYHOCT KOH TEXHOJIOTHjaTa: Mako 62% of
MPETCTaBHUIMTE Tpedepupaar Aa ce u3pasar AUTHTATHO OTKOJIKY JIUYHO, CO
BHCOKAa MPUCYTHOCT Ha couujanHute Mpexu: YouTube (79%), FB (78%),
Instagram (69%), Snapchat (68%) u Twitter (49%) m romem wHTEepec 3a
BU3YCITHHOT MOMEHT (BHEa, CIHMKH, MMOpaKd, Op3uHa Ha KOPECIOHICHIIN]A),
cemak  BepyBaaT  JieKa  COUHWjATHUTE  MEIUYMH, TEXHOJIOTHjaTa W
BO3HEMHUPYBabETO Ha HHTEPHET Ke UMaaT rojieMo BinjaHue Bp3 HuB. Ce cMeTaat
32 paWwJMBH W HEKOMIETCHTHH, 30IITO WMaaT ‘“OJleCHET  JKHUBOT, OJ
TEXHOJIOTHjaTa KOja He TH Y4U Ha JIOTUYHOCT IPH Pa3MHCITYBabETO.

lonem nen ox poauTenyTe ce corjacyBaar eka IpoMeHaTa Bo 00pa3oBHaTa
napajnrMa e 3Ha4yajHa, HO W JieKa TEXHOJIOTHjaTa BiMjaHue Ha KOMYHUKaIHja 1
00pa3oBaHMETO, a Pe3yNTaTUTE OJ MPOMEHHUTE ce pa3inudHu. Mako mamerHuTe
TesieOHU HyAaT TOTCHIHMjall 3a WHAMBHIAYAIHO IOYYyBame, OCTaHYBa
3arpIKEHOCTA 32 3aBUCHOCTA O] TEXHOJIOTHja ¥ HEIOCTATOK Ha CAMOKOHTpOJIA
LITO MOJKE JIa TO HApYIIH Pa3BOjoT Ha AETETO.

5. CTPATEI'MU U TEXHUKU 3A EJIYKATOPUTE

Kaj oBue MyJTUTAaCKMHT pEAIHUCTH, HACOYCHW KOH HWIHHWHATA, KOU
pasroBapaar npeKy CJIMKH, aKTUBHO paboTaT Ha CBOjOT JIMYEH YCIIEX U Ce CTpeMaT
KOH KOJIEKTHBHA CBECHOCT, a IMEYaTeHHOT 300p IPB MaT o MMaaT BUICHO BO
eJIeKTpOoHCKa (hopMma (3aMeHeT co CUMOOIIH MM YHUBEP3aTHH UKOHH, & KHUTUTE
3aMeHeTH co Youtube-Buzaea), o0pa3zoBaHHETO ce npedpia of CTPYKTYpHpaHH
VUITHALIA, YIeOHUITN U U3BEIITau J0 Ta0ieTH, rpaduiy u BUACO-TIPE3CHTAIIH.
Tue ce mocT-IMHEapHW: >KUBEAaT BO CBET CO XHIIEP-BPCKH, NPETCTaByBaaT
TEXHOJIOIIKH HajITMCMEHa U COIHjaTHO HajMOKHA TeHepalrja, HHTYUTUBHU CE U
CaMOYBEpEHH KOPHCHUIM Ha aururaiHara Texuosoruja [10]. Ce uspasysaar
MOBEKe MUCMEHO (TIOCT-MTUCMEHU ), yUaT TUCKOHTUHYHPAHO U HETMHEapHO (ITOCT-
CTpyKTyupaHu), OapaaT B0o30yMBa W KpeaTWBHA COIP)KMHA, ja IICHAT
BH3yeJHAaTa M WHTEpaKTHBHATA KOMYHHKaIlja co Op3 W IJIeCeH MpHCTaIl a0
nHpopMauK (IOCT-TOTUYHN).

W mokpaj Toa IWITO ce WHIUBUAYaIUCTH, MPETIOYNTAAT HHTEPAKTHBHA
HacTaBa U copaboTKa (MCTPaKyBameTo CIIPOBEICHO O KoMmIaHujata bapuc u
HoOn, mokaxa neka JeHENIHUTE yYEeHWIM OJ0WBaaT Ja OWJaT MacHBHH BO
HactaBaTa, 51% o oAroBopuTe ce Aeka Hajaoopo yuaT HU3 NPaKTHYHH IPUMEPH
U YXKUBaaT BO IMCKYCHHMTE Ha 4acoT MPeKy MHTEPaKTUBHU Pa3roBOPH, HACIIPOTH
12-Te % umnm oArOBOPH ce JAcKa HajA00pO ydaT MPeKy CIyIIame).
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Cenak, eHO O]l KI[y4YHHTE Ipallama OBJE €, KOM HeJIOCTAaTOLH CE jaByBaaT
Kaj OBHE YUYEHHUIM BO mporuecoT Ha oOpaszoBanue. lllaro u Epsun (Shatto and
Erwin) ja 3a0enexajie HeCmocOOHOCTa Ha OBaa I'eHepallMja Jia ja aHaJu3upa
BaJIMIHOCTa HAa MH(POPMAIMHTE M HUBHOTO KPUTHYKO KOPHCTEHE HA HCTHUTE.
Brop ceprosen npobiem e KpaTKOTpajHOTO BHUMaHue. bujejku ce ckionu aa ce
n3pa3yBaaT KpeaTHBHO, aKO HE COIJIEAaaT PEJIEBAHTHOCT HAa MaTepHjalioT 3a
yueme, NOYHyBaar jJa TybaT MHTepec W JO0KMBYBaaT IMaj HAa KOHIEHTpaluja.
Camara M3JI0)KEHOCT Ha TEXHOJIOTHja, HE MOpa Jia 3HA4M JieKa THE aBTOMATCKU
MIPaBHITHO K€ ja MCKOpHCTAT BO mpolecoT Ha yueme. Jp. Hallowell & Ratery
(2011, ctp.28), oBa Tro HapeKyBaaT KpaTOK pAacloH Ha BHUMAaHHE Kako
»HApYyIIyBambe Ha CTEKHATHOT HEJOCTUI Ha BHUMaHue, OMICjKM HUBHHUTE
MO30LIM C€ TPEAOAPENCHH Ja pa30upaaT CIOKEHW BHU3YEITHH CIUKU. 3aToa,
BH3YEIHHOT INPHUCTall KOH HAacTaBaTa KOj BKIydyBa Ipaduiy, aHUMAalUu WIH
BUzieo coapkuHu e edekruBeH. Joneka Xukc (2011) ucraknysa neka U Mokpaj
TOa IITO MOXKE J1a U3rJIefaaT Kako HEBHUMATEIHU U OTIYIITeHH, THE ,,BIIUBaat
MCTO TOJKY WH(OPMAITUHN KaKO U OHWE KOH M3TJIe/IaaT IEJTOCHO aHTAXUPAHH.

Bwmjamc (2015) TBpam 1aeka oOBHE YYCHHIIM CE€ MHOTY CBECHH 32
OIMITECTBEHUTE Mpallamba, BHUMABaaT HAa WIHWHATa, MOMEHTAJIHO NpUMaat
MH(QOPMAIMH U UCTO TOJIKY Op30 ro rydat uHTepecoT. Mako Ha HeKoj Ha4MH, ce
KaKo MPETXOIHUTE TeHepanny (MOTIHMPajKH ce Ha eJIeKTPOHCKUTE ypenu ciabeat
HUBHUTE COLIMjaJHU BEILITHHM), CENIAK CE CBECHM 3a TPEHAOBUTE MOPaId PaHOTO
BOBEIYBam-€ BO HAaIlpeJHATA TEXHOJIOTHja U ajanTanujara Ha ucrara. [loctojano
ce aHTaXHpaHh BO CIIOJENyBarkbe MH(OpMAIMK CO KOPUCTCHE Ha MHOIITBO
oTBOpeHH IutarhopMu. MoOWIHHTE ypean ce€ HHMBHA MPETHOCT 3aeAHO CO
MEINyMHUTE CO KO MOKaT ga komyHunupaat (['ymra, 'aran, 2014).

VYHuBep3uterckure npodecopu Tpeda Aa pasMHCIAT KOJIKY € BaXKHO Ja ce
BOCIIOCTAaBH OOpa30BHA CpeAMHA CO jacHa LeJ J1a CE OJIECHH CTEKHYBamETO
3Haerma, BEUITHHHU, CTaBOBH M BpeJHOCTU. Taa cpenumHa Tpeba Ja MOTTHKHE
MeIarOIIKN KOMITOHEHTH KOH oTidakaaT nHpopMaiuu, neppopMancu, CUTyalnu
U IPaKTUYHU UCKYCTBA 3a€HO CO aKTUBHOCTH 32 COPA0OTKA CO IPYyIH YUCHULIH,
LITO OBO3MOYKYBa pa3MeHa Ha 3HAaCHa, YMj PE3YJITaT € HajroJeMo HHANBUAYaTHO
yueme (THe YyBCTBYBaaT JeKa OHa IITO IO y4aT € PEJeBaHTHO 3a HUBHATa
WJIHUHA). AKTUBHOTO aHTXHUpame cO NHPOPMAILIUUTE IITO M J0OMBaaT UM JaBa
ceondareH NpUCTAll KOH YUYEHETO M KPUTHYKOTO PasMHUCIyBame. YUCHETO ce
MOBeKke Ce OJBMBA HAABOP OJf yYWJIHHIATAa W HACTaBHULUTE Tpeba na ce
npuiIaroaat Ha GU3NYKUTE U BUPTYEITHUTE OOPA30BHU CPEIMHU 3a J1a OMJaT BO
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TEK CO TEKOBHHOT HaIpeIok Bo oOpazoBanmeTo (Jaleniauskiene m Juceviciene,
2015).

Co cute HaBeleHH NpedepeHIIny, TOydyBaunTe/mpodecopute/ eaqyKaTopure
Tpeba Ja ce TpyAaT COOABETHO Jia ja MpUJIarojiar HacTaBara, Co pa3BHBambE Ha
KPUTHYKOTO DPa3MHCIyBame 3a JIa TO MAaKCHMH3MpAaT aHTaKMaHOT Ha OBHUE
YYEHHIIU, OJTHOCHO J1a OMJIaT: peanucTy (KOMyHUKaIKjaTa co YYeHUIUTE J1a UM €
BEPOJIOCTOjHA U TPAHCIIAPEHTHA, J1a pa30depar JeKa THe He OUeKyBaaT Ja 3HaeMe
3a HUBHHUOT XMBOTEH CTWJ , HUTY JAa ja mpudaTuMe HUBHATA KyJATypa, TYKY
€IHOCTAaBHO Oapaat pa30oupame U MMOYUTYBAE); PEIICBAHTHH (1a TH ITPHIIAro1at
HUBHUTE CTWJIOBM Ha IMpelaBalke 3a BU3yElHA eIylrpaHa TeHepaluja);
oJroBopau (Hamecto (oKyc aa € HAaCTaBHHMOT IUIaH, Ja c€ IpeHacodyar Ha
YUCHUYKUTE CTHUIIOBU HA YUYCHE U HOTpeGI/I, CO MHAWBHAYAJIHU IUIAHOBU 3a
yUehe); peNallioHn (J1a co3mamaT CpelAWHa BO KOja YUCHHIMTE Ke OHaaTr co
LIEJIOCEH  aHTaKMaH ©  BKIYYEHOCT CO  TJlaBaTa-3Haewe,  pareTe-
aruiMKainyja/mpuMeHa | - cpiero-uHcnupanuja). Ceto Toa ke ja 3rojieMu
BEPOjaTHOCTA 3a Y4YCHEe W 3TOJIEMyBamke Ha MOXHOCTHUTE Ja ce OOJIMKyBaar
HOBUTE MOJICPHH JKUTEIN HA uanuHaTa [10].

CaMuTe enykaTopu ¥ HEBPOHAyYHHWIIM TH HapeKyBaaT TIeHepaluu 3a
nexoaupame. Ha mpumep, npenopaka 3a JTuaepy Ha BpaOOTEHH M HACTABHUIM -
MeHalepy BO “yumiHHIATa”, 0] HeBpoHayYHHKOT Betty Chung, € HacTaBHHKOT
Jla UMa aKTUBHA cOpabOTKa CO HUB, 32 JIa TH MPOICHH U TIPUIIAr0Id HAYMHHTE 32
CTHJIOT Ha KOMYHHKAIMja W Ja ja pa3Oepe HuMBHara mnepcriektuBa. Camara
MOTBpIlyBa JEKa COTJeAyBajKM T'M Pa3iUKUTEe INITO TH HapyllyBaar
WHTEPAKIMUTE, CETIaK MOCTOjaT U CIIMYHOCTH KOU MOXKAaT J]a C€ UCKOPUCTAT 3a J1a
ce MOTTUKHE KPEeaTUBHOCTA M COJIMJIaPHOCTA HA THMCKaTa pabora. Camara Ttaka
ycreana Jia TH coTjie/ia HUBHUTE BPETHOCTH, aCTUPAIIUN U CTABOBU KOH HUBHUTE
KapHepH, MpH IITO NPETIPOYHTAIa KOMYHUKALMCKUTE MEAUYMH CO LNl KakKo
muaep, Aa TH “TIpu3Hae” HUBHUTE OCHOBHM BPEJIHOCTH M Ja T'M HeryBa
HajXapMOHWYHHTE paOOTHU OJHOCH MPH paboTa Ha 3aeaanyka 1ein [11].

[Tato u EpBuH T Ipejiaraat oBue MPaKTHIHH COBETH: KoprcTeTe MOOMITHA
TEXHOJIOTHja KOra € MOXXHO, KOPHCTETE 3a/Jauyd IITO MOXKE Ja ce 3aBplLiaT Ha
TabseTH/TeNneOoHN, MOTTUKHETE ja CcOpa0dOTKaTa KOPHUCTEjKU TEXHOJIOTH]a,
3ajaKHeTe T'M KOHIENTUTE co YouTube- Buaea u BKIIydeTe MPakTHYHU UCKYCTBA
BO YUIJTHHUIIATA.

Bo mpomomkeHne ke ykaxkeMe Ha BaXHOCTA Ha MYJITUMEIAHjaTHHUTE
aTUTUKAIMK BO 00Pa30BaHUETO O/ MaTeMaTH4KaTa 00J1acT, IOKOHKPETHO 3a OBaa
TeHepanmja.
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6. AHUMAIINU, CUMVYJIALIMM 1 KOMITJYTEPCKH UT'PU

AHUMAaIMHTE C€ CO CIIOCOOHOCT PEaNHO W BU3YEIHO Jia OIUIIAT JIEITYMHO
WY [IEJIOCHO HEKOj HacTaH Win npotec. [Ipn HUBHOTO NPUKaXyBambe, YICHUKOT
MOJKE Ja ja aKTHBHPA/CTONHpa, HO HE MOXeE JIa BIMjae Ha McTaTa. 3a pa3inuka oJl
HUB, CUMyJaluuTe (AWMHAMUYKH ¥ BU3YEIHW NPE3CHTAIMN Ha pPa3IUdHU
[0jaBuW/Iporiec)  HyJaT HMHTEpaKiMja. YYEHUIUTE  Yy4ecTByBaar BO
penpoayKuuja Ha BUCTUHCKH/3aMHCIIEH HAcTaH, CO CaMOCTOCH H300p Ha
BPEHOCTHTE Ha BJIE3HUTE MOJATONM (OKOJHOCTH Ha HEKOE JUHAMUYKO
CIICHApHO) CO IITO BJIHjaaT Ha MPOIYIHPAHETO Ha COOJBETEH M3Ie3 (HMCXOM).
HuBHa cBoeBujHAa HaArpagda ce KOMIJYTePCKUTe Urpu (YIpOCTEHU U
JUHAMHUYKY MOJICIIH Ha peaJieH/XUTIOTEeTUYKH CHCTEM, CO HTPavr KO MeryceOHO
ce HaTIpeBapyBaaT/copaboTyBaar, MOYNTYBajKU TH HEJ3UHUTE TIPABHUIIA).

Bpojan Hay4HM cTyIMuM MTOKaxkale JeKka KOPUCTEHETO Ha MYJITUMEIH]jaTHH
alyIMKalMd BO CUTE OOpA30BHM CTEMEHH, MOXE 3HAYajHO Ja IO OJIECHH
pa3oUpameTo U YCBOjYBAKETO HA HACTABHUOT MaTEepHjall, J1a ro MOJIUTHE HUBOTO
Ha YCBOCHHTE 3HACHHA U BEIITHHU Kaj YUCHHIIUTE, & YUCHETO J]a UM IO HarpaBar
MTOMHTEPECHO U MOTPUBIIEYHO. Tre ce MOKHa aiaTka Koja MOJXKe Jia TO YHaIpeIu
KBAJIUTETOT HA 00Pa30BHHUOT MpOIleC (BO COTIACHOCT CO HACTABHUTE MPOTPAMH,
MPUIArOZICHN Ha BO3PAcTa Ha YUEHHUIIMTE) CO CIIOCOOHOCT M Jia TH aHTaKupaart,
HO U Jia TM HarpaayBaatr. HyjaT mOMHAKOB TOTJiel Ha HACTABHUOT MaTepHjal,
MMOTTUKHYBAaaT MPUMEHA Ha aKTHBHHA METOJH Ha yUEHE 1 T'0 3roJIeMyBaaT HUBOTO
Ha MOTHUBAIUja, UHTEPAKIIAja U KOMYHHUKAI[Mja ME'y YUCHHUIIUTE.

3eMajku TU B IIPEBH] KapaKTePUCTUKUTE Ha ['eHepanuja Z v NpeAHOCTUTE
Ha MYJTHMEIMUTE, TpernopadyBamMe HeEj3MHA 3aJI0JDKUTENTHA MpPUMEHa BO
HacTaBaTa, HO W H3y4yBambe Ha HCTara BO PAMKHTE Ha KOHTHHYHPaHOTO
oOpa3oBaHre W MpOo(heCHOHATHHOT Pa3BOj HAa caMUTe HacTaBHUIM. Ha kpaj ke
yKaKeMe Ha JBa IO3UTHBHH MPHUMEPH 332 NpPHMEHA Ha MYJITHMEIdja BO
MaKeIOHCKOTO o0pa3oBaHUe, KOM Mako Oea (QyHKIMOHATHHM, BeKe HE ce BO
ynorpeoa.

Be6-moprainor ,,Arperatop Ha BUACO-COIPKHHM * (Ce Haorale Ha ajpecaTa
www.eduvideos.mon.gov.mk) 3amoynar ox MUHHCTEPCTBOTO 32 00pa3oBaHHE U
nayka (MOH) Bo 2011 romuHa, co 3HauajHo yHampeayBamwe Bo 2015 roauna,
uMmarte okoiry 1000 exykaTUBHH BHUICO-COAPKUHU KOU UM Oea Ha pacIioyiarame
Ha YYCHHIIUTE ¥ HACTABHUIIUTE OJf OCHOBHUTE M CPETHUTE YUMIIHINTA, HAMEHETH
3a 00pa3oBHM LENH, CTPYYHO OCHOCOOYBame, Kako M 3a JIMIa CO IOCEOHU
oTpeoH.
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Bo 2009 rommma, xommanmjata MHTenm Ha MUWHHCTEPCTBOTO 3a
nHpOpPMATHUKO onmTecTBO W agmuHucTpaumja (MUOA) my nonupamte 513 e-
coapxkuau  (kou MUMOA ru HUCKOPHUCTM Kako OCHOBa 3a CHUMYJAIWH,
MYJITUMEIUjaTHU JICKITUN, OCNCITKHA 3a yYeHe W JOMOJHUTCITHH OOpa3oBHU
alaTki, KOM TW moctaBun Ha mopTanor skoool.mk). Compkea emykaTuBHU
COJIP’)KMHU 32 OCHOBHO YUWJIMIITE MaTEMAaTHKA U 3alI03HABAKHE HA OKOJIMHATA BO
OpB MEpUOJ; MaTeMaTHKa U MPUPOJHU HAayKH BO BTOpP IEPHOA; MaTeMaTHKa,
(m3uka, OuosorMja W XeMHja BO TPET MEPUOa M MaTeMaThka M 3a (U3uKa,
Omornoruja m XeMuja BO cpenHo oOpaszoBanue. llenta Oeme mga ce MOTTHUKHE
HHTEPECOT, JbYOOMUTHOCTa M MPOHUKIMBOCTA Kaj YUEHULIUTE Aa I'M pa3depar u
UCTpaKyBaaT KIyYHHTE KOHIENTH OJ MareMaTH4ykara o0JIacT (TEOPUCKHUTE
nHpopMaImu Oca JOMONTHETH CO ayIuO-BH3YEIHW mpe3eHtanuu). [lopramot
MPEKy TECTOBU 3a CAMOIIPOBEPYBAIE M CAMOBPEAHYBame (32 MPEIMETHTE OJT
OCHOBHOTO YYWJIHIITE) HyZCILIE MOXHOCT 32 YTBPAYBathe Ha CTCKHATUTE 3HACHA
Y HUBHO CHUCTEMaTU3UpPamke, KAKO M MPOBEPKa Ha 3HACHATA.

[ToTBpa 3a KBAIUTETOT Ha €-COJIPIKUHUTE € CAMUOT (DaKT JieKka MPOEKTOT e-
school e umIIeMeHTHpaH BO 0Opa30BHUTE CHCTEMH BO 25 Jp)KaBH BO CBETOT,
BKIIyUUTEIIHO BO IOBEKE Pa3BUCHH Jp)KaBW, Mery kou: Bemuka bpuranwmja,
Typuuja, CAl u Pycwuja.

7. 3AKIIYUOK

[Mpunagnuk Ha Z reHepanujaTa HaKpaTKO caka: 3aeJHUYKO yUeHe, JIe/ICHe
Ha 3ajjauaTa co BPCHHUIINTE, MyITUTAacKuHT, “Hamnpasu cam”, "Kom¢pophna 30Ha”,
PENIeBAaHTHOCT, HMHTEPAKTUBHOCT, AaHTKUpPAmke, HHOBAaLMja, MPEIU3BHK U
KpeatuBHOCT. HacipoTn HUB, HacTaBHULUTE Tpeda 1a KOPUCTAT BUEA, BUICO —
urpu, E-ydemwe, Nano-ydyeme, Xymop, MoBpaTHa WHPOpPMaLHja, IJTUIHO
YCOBPIYBAamkE U TU3ajHEPCKO MUCTEHe [12].

JlururanHocTta Ha reHepanujara Z, Hé HaTepa Jla CTaHeMe MOKBATH(UKYBAHH
BO KOPHUCTEH-E Ha PA3JIMUHU TUIIOBU YPEIH, MPOrPaMHu M AIUTMKALIMK IITO MOYKAT
Ja OuaaT MHTETpUPaHH HA HAIIUTE YAaCOBU: KOPUCTEHE Ha MOOWIHHU Tene(oHH,
MpUcTamnar /10 e- y4eOHHIN/TIPHPAYHUIIN, KOPUCTEHE Ha OJIOTOBH (Kajie 4ecTo
YUEHHLUTE JUCKYTHpaaT 3a U3ydeHaTa Wi COIp>KUHATA WTO ciiean). OQHOCHO,
CO KOPHCTECH-¢ Ha HUBHHUTE COLMjAIHU aJaTKU 3a COAPXKHMHA KOja € O] HUBHO
3Ha4YeH-E CME TO HCKOPUCTUIIC HUBHUOT HAYMH Ha IPUOUpAIbe U 33/IpiKyBambe Ha
UHQOpMAaIKM PEJIeBaHTHH 32 HUBHUOT >KUBOT, I'O TIOTTHKHYBaM€ HHBHHUOT
€HTy3Hja3aM JOAEKa IO CIOJeNyBaaT CBOjOT (MHAJIEH NPOU3BOJ CO CBOHUTE
COYUYCHHLIM MPEKY TUMCKH NMPOEKTH (MOTTUKHYBAjKU ja KpPEaTHMBHOCTA), MPEKY
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KOPHUCTEHh¢ Ha TEXHUKATa-‘eHa MUHYTa, KPATKW KBU30BU M OHJIAjH IIpallama
[13], Moxe na BIMjaeMe Ha MHTEPECOT Jia TO 3apKUME HHBHOTO BHUMAaHUE H
NpPEeKy KOPUCTEHE Ha UTPH (THE ce BUPTYEIHH T€jMEpU U cakaaT MpPEAN3BHIN),
Ce CO IIeJ MPAaBMITHO J1a TH HaCOYMME HOBHUTE TparaHy Ha OBOj MOJIEPEH CBET.
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OTKIIYUYBAIE HA MATEMATHUYKATA CITOCOBHOCT:
NCTPAXYBABE HA IUTUTAJIHUTE TINIAT®OPMU KAKO
KATAJIM3ATOPU 3A HAJIMUHYBAKE HA ITPEUKUTE BO YUEWBETO

Jlobpu Josescku'

Tamjana Amanacoea - ITauemcra®

Anexcanopa Iewescka Mumanoscka®

1. BOBE]

MaremMaTn4KiTe BEIITUHH CE KPUTHYHH HE CaMO 3a HalpeayBameTo BO
yUemeTo M 00pa30BaHHETO BOOMINTO, TyKy H 3a (YHKIMOHUPAKETO BO
CEKOjJJHEBHU cUTyalu. HemocTaToKOT Ha MareMaTH4KH BEIITHHH MOXe Jia
uMa TOJIEMO BIIMjaHHE Ha aKaJeMCKHOT ycmex, u300poT Ha mpodecuja u
eMoloHanHara Osarococtojoa [1]. Jlemata co pas3BojHa AMCKANKyIdja H
JIUCIICKCH]a TTOKaXyBaaT Pa3jIMuyHU Pa3BOjHHU CIIOCOOHOCTH [2] cO AeUIMTU BO
HyMepudkata 00paboTKa, TPaHCKOAHWpAmEe, OpOeHmhe, KOPUCTEHES HAa OCHOBHU
(hakTH, apUTMETHYKH BEIITHHH W pellaBambe TeKCTyalnHw 3amadn [2], [3].
[IpeBaneHnata Ha TUCKANKyJHja W JUCICKCHja Kaj Jelara BO OCHOBHOTO
oOpasosanue Bapupa ox 1,8% m0 5% [3], [4].

Cryauute mokakaa Jieka pasTnIHN WHTEPBEHIINH MOJKAT J1a ja moaoopar
HyMepHYKaTa IMHUCMEHOCT Kaj Jerara co IWUCKaJKylduja W Auciekcuja [4].
Landerl [5] Bo cBojaTa MeTa-aHanu3a BO BpCcKa CO e(pUKACHOCTA Ha Pa3iIUYHU
NPUCTAITK 32 TPETMaH Ha Jiella CO MaTeMaTHYKK NPEYKH, OTKPUBa yMepeH eekT
(Hedges' g =0,50), mTo € cmuyHO HA APYTH HCTpaKyBama [5], [6].

Bp3 ocHOoBa Ha eMIHMPHCKH JOKa3W C€ TpeisiaraaT TPETMaHW Ha OBHE
Jena, co pa3IMyHM KapaKTEepUCTHKU 3a epukacHocT. Bo mocienHo Bpeme, ce
pasBuBaaT MporpamMH 3a y4Yemhe CO NMpHMEHa Ha KOMITjyTepCcKa TEeXHOJIOTHja.
OBue mporpamMd He T'M 3aMEHYBaaT TPAJUIMOHAIHUTE METOAM, TYKY IO
MOJIIPKYBaaT pa3BoOjoT M aBTOMAaTH3alldjaTa Ha KOTHUTHBHUTE AacHeKTH BO
HYMEPUYKHOT JoMeH [3]. 3a geunaTta co IMCKAJIKyJHja U TUCIEKCH]ja, YUCHETO
CO IMpUMEHA Ha KOMITjyTepcKaTa TeXHOJIOTHja Hy AW 3HAYUTEIIHU TIPEAHOCTH [7].
Wuarenurentaute cucteMu 3a TyTopcTBO (ITS) kpenpaaTt npodun Ha YICHUKOT
Y MHIMBUAYATHO alaliTHpaaT 3a/ia4yd, IITO o Mo00pyBa yuemeTo [8].

Enna ox Taksure anatku e Calcularis 2.0, koja ce 3acHOBa Ha TeopHjaTa
3a HEBPO-KOTHUTHBHHUOT Pa3B0j HA HYMEPUUYKOTO ClIO3HaHue. Taa nma 3a Lel aa

M TONO0OpHM HYMEpWYKUTE BEIITWHH W Ja TH TPEHHpa apUTMETHYKHUTE
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omepanuyd Kaj Jermara Cco JOUCKAIKyJddja ¥ JHCIEKCHja, HCTOBPEMEHO
3rojieMyBajKi 'l KOTHUTHBHUTE CIIOCOOHOCTH [9].

2. TEOPETCKA PAMKA U PEJIEBAHTHU NCTPAXXYBABA

Jla ce ocBpHeMe Ha pa3HOBMIHATA TEOPETCKa IOJUIOra TOBp3aHa CO
KOPUCTCHLECTO Ha JUTUTAIHU HHaT(I)OpMI/I U HUHTCIUICHTHH CHCTEMH 3a
TYTOPCTBO BO MOJ00PYBambETO Ha MAaTEeMaTHYKOTO 00pa3zoBaHue, co (OKyC Ha
YUCHHUIIUTE KOW CE COOUYyBaaT CO JHUCIEKCHja M AUCKaIKyiuja. [IpBudHO, ke ce
¢doxycupame Ha AeHUHUPAKHLETO HA KIYYHUTE TEPMUHHM M KOHLENTH MOBP3aHU
co oBaa oOnact, mpex Ja Td HCTPAKUME TEOPETCKUTE paMKH IITO TH
IMOTTUKHYBAaaT COBPEMECHUTE MCTO/IU 3a NMMOAYUYYyBakbC U ITIOMOII 3a YUYCHULIUTE.

[IpBara HeBporcuxojomKa AeQUHANNja HA pa3BOjHATA IHCKAIKYIH]a,
cnopen Kock (1974), rmacu: TemkoTHja BO MaTeMaTHUKHTE mnepdopMaHcH
NOpagd OIITETYBambe Ha JICJIOBUTE OJl MO30KOT KOM C€ BKIYYCHH BO
MareMaThdkata o0paboTka, ©0e3 HMCTOBPEMEHO OINTETyBare¢ HaA OIIIITATa
MeHTanmHa (¢yHKOUja. OBaa neduHUIMja € wucrata JAeQUHHUNNjA IITO
UCTpaXyBayMTe BO KOTHUTHBHATA HEBPOHAyKa ja KOPUCTAT JEHECKa Kora T'H
OapaaT MPUYMHUTE M KapaKTEPUCTUKUTE Ha JMCKaJKyJujata. Jluckamkynujara
NpEAN3BUKYBA CEPUO3HM TMPOOJIEMH BO pa30MpameTo Ha MaTeMaTHYKUTE
MIOMMH, M3BPIIYBAmbETO HA ONEpaIvi M MHUIIyBamkeTo Ha OpoeBu. [lenara co oBa
HapyLIyBamke CE COOUyBaaT CO MPEJU3BUIM BO MEpILENjaTa, BHUMAHUETO U
YCBOJYBAalbETO Ha MaTeMaTW4KH 3Hacwa, BKIYUYYBajKM TEIIKOTHH BO
pasdMpameTo Ha MaTeMaTHYKUTE IOWUMH, HW3BPINYBAHETO HA ONEpalud U
MUITyBamkeTo Ha OpoeBu. OBa HapyIIyBamke UCTO Taka BiIHjae Ha MEpIeNIjara,
BHAMAaHHUETO W Pa3BOjOT Ha MAaTeMaTHYKHUTE CITOCOOHOCTH Kaj nmenara. Jlyrerto
CO JUCKAJIKyJIMja MOXaT Ja Ce cooYyaT CO TEIIKOTHH BO AaljIMLUPAKETO Ha
MAaTEMAaTUYKUTC KOHLCIITH BO IIpaKkca.

Jlucnexcujata mpBIaT Oujia OMHUIIaHA Kako ,,CIIEMHAI0 Ha 300poBH™ 01
Anond Kycemayn (1877). 'epmMaHCKHOT HEBPOIIOT ja OMHIIAN KaKoO ,,IIOTTIOTHO
CJICHIMJIO 3a TEKCT... HAaKO CHJIaTa Ha BHUIOT, MHTEJEKTOT M CIIOCOOHOCTHUTE 3a
roBop ce Hepomnpenu“. OBue Aena, Hako OWiie MHOTY CIIOCOOHH BO IpPYTHUTE
obrmacTh, WMale eKCTPEMHH TEMIKOTHH CO 4YHTameTo. Jluciekcujara e
HapyIIyBae BO YYEHETO KOE BKIydyBa TECHIKOTHH BO YHTAmETO IOPaIH
npoOJeMu Co Tperno3HaBambe Ha TOBOPHUTE 3BYLH U y4YeHE Ha HUBHATA BPCKa
co OykBuTe U 300poBUTe (JIeKOAMpame). Jlerara co JUCICKCHja YUTaaT HETOYHO
u 6aBHO, 3aMCHYyBaatT I‘pa(bI/IT-IKI/I CIINYHU 6yKBI/I, J0JIT0 ImMuInyBaaTt, TUBKO YUTaaT

TCKCT, ' 3aMEHYyBaaTt 360pOBI/IT€ CO CJIMYHH OCHOBH.
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JururamanTe miaTGopMu ce KOMIJYTEPCKH CHCTEMH WIIN allIKAIlMN KOU
00e30enyBaaT yueme, oOyka MM HMHTEpakiuja MoMmery KopucHuuute. Bo
KOHTEKCTOT Ha oOpa3oBaHHMETO, OBHE IJIaTGOopMH NpeTcTaByBaaT OHJIAjH
pecypeu wim copTBEpH MITO Ce KOPUCTAT 3a YUCHe U MOJJIPIIKA HAa 00pa30BHU
MIPOLIECH.

Wutenurentaure cucrtemu 3a tytopetBo (ITS) ce mporpamu mim anatku
KOM KOPHCTAT BEIITauka WHTEJIMICHILWja 3a Jla KpeupaaT MepCOHAIM3HPaHU
UCKYCTBa BO yuemero. OBHE CHCTEMH TO aHAIM3HUPaaT U ClielaT HallPeJOKOT Ha
YUYCHUIIUTE, MPHUIAroAyBajku TH Y4YeOHUTE MaTepHjajdl CIope]] HHUBHHUTE
MOTPEeOH U CIIOCOOHOCTH.

Kankynapuc e eneH oa mpuMepuTe HA MHTEIUTEHTHH CHUCTEMH 3a 00yKa
BO MaTeMmaTHKa, TIIeieH codTBep KOj 00e30eayBa WHIWBHIyATH3HpPaHA
HNOAJPIIKA 33 YYCHUIMTE CO MAaTeMaTHYKH TPEIU3BHUIM, BKIYIyBajKu
JUCKaNKynuja u auciekcuja. OBoj mporpaMm ce Goxkycupa Ha noJo0pyBame Ha
HYMEPHYKHUTE CIIOCOOHOCTH M MAaTEeMaTHYKOTO pa3Oupame MpeKy HHTEePaKTHBHU

AKTUBHOCTH.

2.1. AEATA CO IIOTEINKOTUN U JUTUTAJIHUTE AJIATKH
1O MATEMATHUKATA

dakT ¢ JieKka KOHIENTYATHHOT Pa3B0j BO YUMIIMIIIHATA MATEMATHKA MOXKE
na Ouje TMOAApXaH CO JWTHTATHW allaTKH, Kako IITo HariacyBa W Hoyles
(2018): ,,omHOCHMTE KOM C€ KIy4YHH 3a MaTeMaTHYKOTO pa3dmpame ce
MOUCTAKHATH, MOOMHIUIMBA U MAHUMYJIATHBHHU. EKPAaHOT HAa KOMIjYTEPOT MM
JlaBa MOKHOCT HA HACTABHULUTE W YUYCHHUIMTE J1a TO Ka)KaT €KCIUIMIUTHO OHA
LITO € MMIUIMIUTHO M Ja NPHUBJICYAT BHUMaHHE HAa OHA IITO YE€CTO OCTaHyBa
Hezabenexano [10].

JIOTIOJTHUTEITHO, KOMITJyTEPOT MPETCTaByBa aTPAKTHBEH MEIUYM 32 YUCHE
00e30e/myBajkn MHTEH3WBHA 00yKa BO cTUMyJaTuBHA cpenuHa [9]. Ocobeno 3a
Jenata co JUCKaJIKyJWja W JUCIEKCHja, KOMI[jyTepH3HpaHaTa eayKaluja
00e30elyBa MOXXHOCT W CpelliHa 32 Yy4YeHmhe OJ[BOCHA O]l KOHKYPEHTHHOT
MIPUTUCOK Ha TephOpMaHCHTE U criopeadute co BpcHUIUTe. OBa 0COOCHO €
Ba)XHO, OWJEjKM TIOCTOjaHOTO HMCKYCTBO Ha HEyCHeX MOKe Ja JOBeNe JI0
MaTeMaTHyka aHKCHO3HOCT WJIM HEraTHMBHH CTABOBU KOH HACTABHUKOT, INTO
MOXe€ Ja TO HaMaJii NOTEHIIMjaJIOT 32 MOCTUTHYBAkE H CIIOCOOHOCTA 33 yUeHe
[9].

Ce nmpermocTaByBa Jeka JeliaTa CcO HCTOBPEMEHH MPEYKH BO
MaTeMaTHKaTa U YUTABETO IMOKaKyBaaT OCHOBHH JE(HUIUTH BO (OHOJOMIKATA
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0bpaboTka. 3aTtoa, oBHE JIema OM MOJKeJe 1a MMaaT MMOCEPHO3HH WITH Pa3THIHA
npoOJieMU TPU W3BEIyBamke apUTMETHYKU Tpoleaypu (Ha Tp., CTpaTerduu 3a
Opoeme), Kako U MPU Bpakame Ha apuTMeTHuku (aktu [11].

OnpejieHn CTYIUH MOKa)kaa Jeka MaTeMaTHYKaTa aHKCHO3HOCT MOXE Jia
UMa HeraTUBeH eQeKT Bp3 JOJITOPOYHHOT TpodecroHalieH YCIeX Kaj
yuenurure[11], [12].

3. METOAOJIOI'MJA HA UCTPAXKXYBAKETO

TpyAOT COApXH TOAATOIM 3a MPOIECOT Ha JWUTHTAIHM3alMja BO IMPEIMETOT
MaTeMaTHKa, HajllpBO KaKo MOTpeda, a MmoToa Kako MPEIU3BUK M TPEHI BO
HOBOTO BpeMe, HyJAejKH Op3 TMpucTanm KOH MHOTY HH(OpManuu, HUBHA
o0OpaboTka, ceneknrja Ha mHpOpManuuTe, Kako W Op3a W JlecHa MpOBEpKa Ha
CTEKHATHUTE 3HACHA Ka] YUCHHULIUTE.

3.1.1HIEJI HA TIPOYUYBAIE

LlenTa Ha UCTPAKYBAKHETO € JIa CE aHAU3UPA KOJKY JTUTUTATTHUTE aJlaTKH
W WHTEIIMTEHTHH cUCTeMH 3a TyTopctBo (ITS), 3a xom ce 0O0ydeHH HEKOHW Of
HACTABHUIIUTE, IIOMAraaT ¥ ro OJECHyBaaT KBAIUTETOT HAa YUYCHETO M HacTaBa
Mo TMpeJMETOT MaTeMaThKa, OCOOCHO KOH JielaTa CO UWHAWKAIUKA Ha
JIUCKAJIKYJIMja U JUCIIeKcHja. 3Hauu, BpCKaTa Ha KOPUCTEHETO HA JUTUTATHUTE
anatku — 1iathopMu (KOPUCTEHE WM HE) CO KBAJIMTETOT HAa HACTABHUOT
npoiec Mo MareMaTHKa CcO MOCeOCH OCBPT Ha YYCHHUIMTE — Jenara co
WHJIMKAIIMM Ha JIUCKAJKyJiMja W JUciekcHja (YCmeXoT Tped U Iocie
KOPUCTEHETO Ha JTUTUTAIHUTE IJIATPOPMH U MAaTEeMaTHYKaTa aHKCHO3HOCT).

[IpermnocraByBamMe JieKa YCIEXOT IOCIAC KOPUCTCHC Ha JUTHTATHHUTE
mwiatrhopMu O TPEAMETOT MaTeMaThKa Kaj Jerara co HWHIUKAIWUd Ha
JIUCKAJIKYJIMja U INCJIEKCHja pacTe U MaTeMaTHYKaTa aHKCHO3HOCT Ce HaMallyBa

CO KOPHUCTEHE Ha TUTUTATHUTE MI1aT()OpPMHU.

3.2.UCTPAXYBAYKHN TEXHUKHU, MTHCTPYMEHTHU, METOU1
N MOCTPA

Bo ucrpaxyBamero ce ondareHu rpyna Ha HACTABHULM O] OZJICJICHCKA
HacTaBa, MPpEAMETHN HACTAaBHUIIK MPEAMETOT MAaTECMAaTHKa U YYCHUIIU O] BTOPO
- cenMo ojeneHne. McTpaKyBameTo € HalpaBeHo Ha perpe3eHTaTuBHa OpojKa
O]l HACTaBHUIIM M YYCHHIM OJl HEKOJKY OCHOBHHM yumnumra Bo PemyOiumka
Cesepna Maxkenonuja. HacraBHunuTe Oea aHKETHpaHU CIOpEA Toa Oald U
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KOJIKY KOPHCTAT JUTUTAIHY TUIATPOPMH 110 IpeaMeToT maremaruka. O apyra
CTpaHa Mak, OJ BKyMHO 92 yuYeHHWKa CO WHAMKAIWU HA JUCKATKyIHja U
JHCIIeKCH]ja pe3yliThpaa 52 ydeHuKa.

bunejkn  yumnmumrata (cmyxOMTe) HeMaa JOBOJHHM HH(DOpPMAINN
(yuennmukn Jocueja) 3a Jernara KoW MaHW(pecTHpaaT WHAWKAWW Ha
JUCKAJIKYJIMja U IUCIIEKCH]ja, 3a TIOTPEOUTE Ha HCTPAXKYBAbETO C€ KOPHCTea TpU
CTaHAApJHU WMHCTPYMEHTH OJl KOM JBa HWHCTPYMEHTH 3a IpOLEHKa Ha
BepOanmHara W HeBepOanHATa WHTENWTEHIMja, Kako M mnepdOpMaHCUTE BO
YUTAkETO, MPABOMUCOT M apuTtMerukarta. [loceOHO ce  JieTeKTuparie
JUCKAJIKYJIMja ¥ JUCIICKCHja MPEeKy KPaTOK CTaHIapIU3UpPaH MaTeMaTUYKH TECT
3a JIMjarHOCTHUIMPAhE HA JINCKAJIKYJIUja U IUCIICKCH]ja, M €JICH 3a MaTeMaTHJKa
AQHKCHO3HOCT (MHTEPB]Y).

1) OcHOBHa AMjarHOCTHKa Ha CIEMU(UYHNA Pa3BOjHU HapyIlIyBama Kaj
nera ox ocHoBHo yuwmmre (BUEGA - Basisdiagnostik Umschriebener
Entwicklungsstorungen im Grundschulalter) [13] ciyxemie 3a mpoiieHka Ha
BepOarHaTa ¥ HeBepOalHaTa WHTEIWTeHIMja, Kako H mepdopMaHCUTE BO
YUTAhETO, MPAaBOMKMCOT W  ApPUTMETHKATa, TMOCEOHO JIETCKTUpame Ha
JICKAJIKyJIMja W TUCIeKcuja. BHaTpemHuTe KOS(UITMEHTH HA KOH3UCTEHTHOCT
YTBPACHH 3a cekoe yuwmmmimTe ce moBomuu ox (o = 0,81 mo a = 0,95).
KomOuHmpanara orjeHka 3a HW3Ben0ara Ha YHTAmbEe W MPABOIMKUC € CpeiHaTa
BPEIHOCT Ha OICHKHUTE (CTaHIApAU3UPaHU T- OIIEHKH) MOCTUTHATH BO YHTAHHEC
1 TIPaBOIIHC.

2) Rechenfertigkeiten - und Zahlenverarbeitungs - Diagnostikum 3a BTOpO
mo mecto oxpnenenune (PZD 2-6) - RZD 2-6 [14] e cranmapausupan
MaTeMaTHYKH TECT 3a JUjarHOCTHIMpPAkhe Ha JUCKAIKYIUja W JIUCICKCH]a.
Tector T mpoleHyBAa OCHOBHUTEC HyMEpPHYKH Kamanutetd (Ha mp.,
Ipero3HaBame, Opoeme, crnopenda Ha Opoj/KONMYMHA M NPETCTaByBamke Ha
Opoj) KakOo W apUTMETUYKU BCIITHHU (COOMpame, OJ[3eMambe, MHOXKCHE U
neneme). TecToT 0BO3MOXKYBa TU(epeHIInpaHa MPOICHKa Ha U3BPIIYBaKETO Ha
3a/layara Ha YYCHUKOT (HMBO Ha 3HA€HE) U MOTPEOHOTO BpeMe Ha YUYEHUKOT JIa
TH pem 3agadnte (HUBO Ha Op3mHa). [locTuramara Ha nBeTe HMBOA (HUBO Ha
sHaewe: o = 0,89 mo o = 0,90; HuBo Ha Op3unHa: o = 0,89 10 a = 0,92) on
JIOBOITHH JI0 BUCOKH.

3) Unrepsjy 3a maremaTtnuka ankcro3HocT (MAI) - MAU [15] ciyxeme
3a TPOIEHKA HAa MaTeMaTH4yKaTa aHKCHO3HOCT Ha Jelara co IOMOII Ha
TepMOMeTap 3a aHkcro3HocT. Ox aenata Oeuie modapaHo Jia ro OLEHAT CBOjOT

HWHTCH3UTCT HAa MaTEMAaTU4YKa aHKCHUO3HOCT BO YCTUPHU pa3IMYHU CUTyalluu KOU
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Oca WIYCTPUPAHH CO CIIMKH. 3a Ja TO OlleHAT HUBHUOT HHTCH3UTET, THE J00H]a
TEPMOMETAp HANpaBeH OJI KapTOH, Kaje ITO MOXKea Ja ro MPHUIIAroAar CBOjoT
CTpaB CO payHO MOMECTYBamE€ Ha I[PBEHATa KOJOHA BO TEPMOMETApPOT O
HHUKaKBa BO3HEMHUPEHOCT JO MHOTY NPUCYyTHA BO3HEMHUPEHOCT. BHarpermHara
KOH3WUCTEHTHOCT M3MepeHa co nmomomn Ha Kponbaxosara anda e moBonHa (o =
0,76).

3HauM, MHAMKATOPU 32 YCIEIIHOCTA HAa KOPHUCTCHETO Ha JUTUTATHUTE
miaThopMu BO HACTaBaTa IO MaTeMaTHKa C€ YCHEeXOT Ha YUCHHUIUTE W
HamajieHaTa MaTeMaThyka aHKcuo3HocT. Criopea HuBHUTE BpenHoctu 3a [IPE]]
u [IOTOA BO 0JHOC Ha KOPUCTCHE HAa JUTHTAIHHUTE TUIATGOPMH, BO OBaa
HCTPaKyBambe Ce JOHECYBa 3aKJIyYOK 3a OBa MPOOIEMaTHKA.

Co mpBUTE J[Ba HHCTPYMEHTa C€ KIACH(HUIIMPAHU MMOTEHIUjATHUTE
VUCHHIIM CIIOpeNl CTAaHIapJHAa METONMOJIONIKA KiacuduKkanuja W Toa bE3
uHAUKanud U aujaraosa, CO mHmukanuu Ha auciekcuja, CO WHAMKAIMKA Ha
muckankyiauja, CO wuwHAMKaNMM Ha Jauciekcuja u  auckankymuja  (J10),
Hujarnoctudunmpana aucnekcuja u Jujarnoctudunmpana JUCKaIKyIHja.

[lomaTton 3a ycrmexoT 3a BpeMeTO MpeJa KOPUCTeHe Ha TUTUTAIHU
wiarGopMu 3a Jienara Co TMOTEIIKOTHH CO JIUCIICKCHja W JIUCKAJIKyJHja ce
coOpaHu Ol apXWBHUTE HAa HACTABHUIIUTE IO MaTeMaTUKa U OJ OAJNEICHCKUTE
pakoBoguTenu. llomaTtomuTe 3a HHUBOTO HAa MaTeMaTHYKa AaHKCHO3HOCT Ce
MOOMEHN BO CaMHTE aHKeTHpama Kaje IITO HHTEPBjyTO 3a MaTeMaTH4Ka
AHKCHO3HOCT € CIPOBEJCHO Ha 4acoT MO MaTeMaTHKa KOra HE C€ KOPUCTCHU
JUTUTAIHA TUIATGOPMHU 32 YYCHHUIUTE CO TMOTEHIKOTHUH,  JHUCICKCHja U
MUCKAIKyJHja W Kaj WCTUTE YUYCHHUIIM HA JPYr 9Yac Kora c€ KOPUCTEHH 3a
VUICHUIIUTE CO TIOTEIIKOTHH, TUCICKCH]a U TUCKAIKYJIIH]a.

AHanm3ara e HampaBeHa CO KOPUCTEHhE Ha KBAHTHTATUBHU METOIU CO
MPOLIEHTYaIHA 3aCTalleHOCT, KOPHUCTEJKH JECKPUNITUBHU CTAaTHCTUKU Ha
HYMEPHUYKH U MPOICHTYATHH BPEAHOCTU KAKO U KOHKIY3UBHU CTATUCTUKHU CO
BWIKOKCOHOBHOT TeCcT 3a TOTCHIHjAIHUTE pa3IUKH Ha apPUTMETHYKHUTE

CpEAMHHU.
3.3.HAOJU U PE3VIITATU

[To oOpaboTkara Ha OJATOIUTE PE3yJITATUTE MTOKAXKaa JIeKa O] BKYITHO
AHKETUPAHUTE YUYCHMIIM CO MOTEHIIMjaJHU MOTEIIKOTHH WA CO MOTCHIMjaHU
WHAWKAIMA 32 JUCIIeKCHja W  JWCKaJKyllhja, CIOpe] CTaHIapIHHUTE
unctpymentu  BUEGA wu PZD 2-6, 52 yyeHuIM moka)xaa TaKBa
CUMIITOMATOJIOTH]ja 110 MPeIMeTOT MaTeMatuka. Bo ['padukon 1 ce mpukakanu
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MPOIIEHTH Ha OBWE y4YeHHWIM W Toa Hax 21% ox 52 ydeHuka pe3ynTHpaa co
muciiekcrja, Hag 19% co mHAMKanuu co Auciekcuja W auckankynuja (1)) u
UCTO TOJKAaB MPOIEHT CO JAUCKaIKynWja HacmpoTu 14,13% co Hekom npyru

CHMIITOMH Ha TOTEIIKOTHH KOW HE CE JIeJT O] JUCIICKCHja WIIN JUCKATIKYIIH]a.

5
n :
Co A ja = ja (I
Co roonommer Ka meKATyTI A
Co o e sG]
Bez o
o % lll:l 1‘5 ZICI 2'5

Fpacgukon 1. ¥Yu co on 2 no 6 opnenevne cnpema BUEGA n

ja u ynmj
PZD cranpapaHUTe HHCTPYMEHTH

Ilpen na ru ananusupame pesyiirature Ha oBue yueHuuu IIPEJ] u
[MOCIJIE KOpHUCTEHETO Ha TUTUTATHUTE TIAaT(GOpPMHU, KaKO IITO HABEJOBME, BO
UCTPaKYBakETO CE aHKETHpaa M HACTABHUIIMTE 110 MPEJIMETOT MaTeMaThKa 3a
TOA Jajy, KAaKBH M KOJIKY TUTWUTAIHU MIATGOPMH C€ KOPUCTAT MO MPEAMETOT
Matemaruka. [lo oOpaboTkata Ha pesynratute 3a BKymHO 30 HACTaBHWIIH,
yTBpAcHO ¢ aecka 70% oJ HUB KOPHCTAT JUHAMUYHH MATEMATHUKH allaTKH
Hacripot 30% KOW KOpPHUCTAT XHUIIEPMEAWjaIHH CHUCTEMH IO MaTeMaThKa
(Tabema 1).

TabGeaa 1. HactaBHuim cmopea BHJI Ha KOPUCTEH-¢ Ha JWUTUTAIHU alaTKU T10
MaTeMaTHKa

cDpCKBeHTHOCT IIPOLCHT

JII/IHaMI/I‘IHI/I MaTEMaTUYKH aJlaTKH —

21 70
WHTeIMreHTHN CUCTEMH
XunepMmeaujanHu cuctemMu o Maremaruka 9 30
BxymnHo 30 100

Ilojacnysame. VIHTEIUreHTHH CUCTeMHU ce cucteMu kou cropea Nattland u
Kerres [16] Moxar jga mpe3eHTHpaaT HOBa COIP)KMHA 3€MajKH T'O B IPEIBH]
NPETXOAHOTO 3HACHE€ HAa YYCHUIUTE M Ja OBO3MOXKAT HWHAMBUAYATIHO
MPUIArOIyBakbe HA TEKMHATA HA 3a/1ayaTa WIM TEMIIOTO Ha MPE3CHTUPAmE HA
HOBa COJIP)KMHA 32 TIOTPEONTE HA YICHUKOT. XUIIEPMEIHjTHA CUCTEMHU CE OHHE
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KOW TaK cropej AcPUHHUIMja HE ce AU3ajHUpPaHU Ja TOydyBaaT CIUHHUII 3a
y4eHe Ha CTPYKTYpUpPaH HAYMH, TYKY CIIy)KaT KaKo HEIMHEApHU XHUIIEPTEKCTHU
CUCTEMH KOM HAjueCTO C€ KOPHCTAT KAaKO CHIMKJIONEAUU BO OOPa30BHUTE
rmocTaBku, 00e30emyBajku HH(GOPMAITUN TTOBP3aHU TPEKY XHUIIEPBPCKU CIIOPE
Maetal. [17].

Ha npamamero xou cnenuuyHN IUTHTATHM ajJaTKH TH KOPUCTAT 3a
VYCHUIIUTE CO WHAWKAMM Ha JWCIeKcHja W auckankymuja, 30% on
HACTABHUIIUTE OJITOBOpHja JIeKa KOPUCTAT WM OapeM ce oOuayBaar Ja
KOPUCTAT HMHTEIUIEHTHU CHUCTEMH 32 TYTOPCTBO IO IMPEJMETOT MaTeMaThKa
(Hexon ox HMB clefielie W Hekoja oOyka 3a TakBu cuctemu). Ham 26%
oxroBsopuja Jieka ce 3anozHaeHu co Calcularis 2.0 1 HepeTKO TO KOpUCTAT CO
TaKBU y4eHUIH, 23% KOpUCTAaT HEKOW Apyru miatdgopmu ox unTepHeT u 20%
BOOIIIITO HE KOPHUCTAT HUKAaKBU Iiarpopmmu 3a oBue ydeHurw co JIJ/]
noremkotnu (I'padukon 2).

30—
20—
=
x
T
3
g
=
10-|
o T T LI T
Hrrremmrezerzor crerenae  [loceBror roardopm 3a Calolaris He wopreTam matdopma
2a TyTOpCTEG ErecmexTmga 22 I
MECKATOCYTIG R

rpal:l:lllKElH 2. KDPII[ZTEH:E Ha AMIrMTarnHM I'Il'la'l'l:l:ll:llel 3a y4eHHMUMTE CO MHAMKAUMM Ha
AHCNEKCH]ja H AHCKanKynHWja

Kako mTo HaBejoBMe, MOJATOLM 3a YCHEXOT Ha YYCHHUIUTE I10
MaTeMaTHhKa, 33 BPEMETO KOra He € KOPUCTEHHM IUTHMTAIHU IUIaThOopMU IpU
paboTa co yYeHHIH CO MOTEHIKOTHH, AMCICKCHja M JUCKAIKYJMja ce COOpaHu
O/l apXWBHUTE Ha CAMHUTE HACTABHHUIIM [0 MATEMATHKA MU OJJICTICHCKUTE
pakoBojutenu. [lo oOpaboTkara Ha OBHE MOJATOLM W TOJATOIUTE 32 YCIEXOT
10 MaTeMaTWKa 3a BpeMe Ha aHKeTHpameTo, Bo Tabema 2 ce mpuKakaHH
JICCKPUNTUBHU CTAaTUCTHKH 332 apUTMETHUUKHUTEe cpenunu 3a ycnexot [TPEJ] u
ITOTOA:
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Tabena 2.Cpenen ycnex Bo Mmarematuka - [IPEJ[ xopucrewme Ha JUTUTAIHU
wiatdopmu 1 [IOTOA

VYenex [TPE]] Venex [IOTOA
N Valid 92 92
Missing 0 0
Mean 3.2017 3.4517
Std. Deviation 1.20055 1.00050

VYenexor Ha oBue ydeHuuu co JIJI mpen KOpHUCTEHE Ha JUTHTAIHU
miatpopmu  mocturayBa M=3.20 co crammapaHa aeswjarja CJ[ =1.20
HACIIPOTH YCIIEXOT Ha WCTUTE YYCHHLM IIOCJIEC KOPUCTEHE HA JUTHTAIHU
wiatopmu co M=3.45 u CJ/I=1.00. OBa 3Haum Jeka mociie BOBEAyBame Ha
JUTUTATHA CUCTEMH TI0 MPEAMETOT MaTreMaTHKa, Kaj OBHE YYEHHIHU CO
MOTCIIKOTHN, OCOOCHO €O MWCIEKCHja W JTUCKAJIKYIIH]a, YCIEXOoT TIO
MaTeMaTHKa MM € ITOA00pPEeH.

Bo Tabena 3 cnopen Z= - 4.796 co Sig=0.000 (p<0.01) xoHcTarupame
JleKa OBHE pa3JIMKM Ha CPEJHHTE TOJIEMHHHM Ha YCIEXOT Mpea W Tocie
KOPUCTEHETO Ha MAWTHTAIHM IUIaTGOPMM HMMa CTAaTUCTHYKA 3HAYajHOCT,
OJHOCHO, KOHCTaTHpaMe JeKa KOPUCTEHETO Ha AWTHTAIHUTE MiIaTGopMH 3a
YUEHHUIIUTE CO TIOTSIIKOTUH 0COOCHO CO JIUCICKCHja U TUCKAJIKYJIHja BIIMjac BP3
oJI00pyBame Ha YCIEXOT 10 MaTeMaTHKa.

Tabena 3. Wilcoxon Signed Ranks Test
3HayajHOCTa HA PA3IMKHUTE 32 APUTMETHYKHTE CPEJAWHU Ha YCHEXOT Mpei U

oToa
Venex I[TIOTOA > Yenex I[TPEJL N Mean Sum of 7
Rank Ranks Sig.
Negative .
Ranks 0 .00 .00
b
Yenex ITPEN — o b 12.0 -4.796 .000
Venex IOTOA Positive Ranks 23 0 276.00
Ties 69°
Total 92
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—— ¥emexot [IPET
—— WemexoT [IOCTIE

Nzrarvoc T rompaHa MHCEATyTIgA ]

Nzarsoc T ompasa QHCT=ECIgA ]

Co HEQUIMATEG. HA QHCTEKCIja I QHCFATEYTIgA,_|

[t}

Co HEIEKALIEE HA TEHCKATF TG A~

Co HEOUIMATIEG HA JHCTEKCTga—|

Bez IOQUIuEALEE M TIjarHoTa |

Ipadmron 3. Yecnexot MNMpep u Mocne kopucTewse Ha AUIMTanHu nnaTg opMu 2a y4eHHUUTE CO

On gapyra crpaHa TMak, MOJATONMTE 3a HUBOTO HAa MaTeMaTHYKa
AHKCHO3HOCT C€ JOOMEHH BO CaMHTE aHKETHpama, Kajae IITO MHTEPBjyTO 3a
MaTeMaTH4YKa aHKCHO3HOCT € CIIPOBEJCHO Ha YacoT [0 MaTeMaTHKa KOora He ce
KOPHCTEHU JUTUTAIHU TUIAT(OPMU 32 YUCHUIIM CO MOTEIIKOTHU CO JTUCIICKCH]a
U JUCKANKYyJIdja W Kaj WCTUTE YYCHHIIM Ha JPYT dYac Kora ce KOPHCTCHH
murutanauTe  1oiatgpopmu.  Ilo  oOpaboTkara Ha OBHE TIOHATOIM  3a
MaTeMaTHYKaTa aHKCHO3HOCT, BO Tabena 4 ce NpuKaxkaHW JIECKPUIITUBHU
CTaTUCTHUKU 33 apUTMETUYKUTE CPEIUHU 332 MaTeMaTHUKaTa aHKCHO3HOCT llpen
u IloToa:

Tabena 4.MatemaTnuka ankcuo3HocT [Ipen kopucTewe Ha AUTUTAIHU
wiatdopmu u [locie

MaremaTuuka MaremaTtuika
ankcrosHocT [TPEJ] ankcro3HocT [IOTOA
Valid 92 92
Missing 0 0
Mean 23.46 19.82
Std. Deviation 12.855 10.332
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MaremaTuukata aHKCHO3HOCT Ha oBHe yueHunu co J[JI mnpen
KOPUCTEHE Ha AWTHTanHU matdopmu nocturanyBa M=23.46 co CI=12.86,
HACIpOTH MaTeMaTHYKaTa aHKCHO3HOCT Ha MCTUTE YYEHHULU TOCIE KOPUCTEHE
Ha purntarand mwiatdgopmu co M=19.82 co C/I=10.33. IlociaennoBo ykaxyBa
JeKa M0 BOBEIYBamkE HA JUTHUTAIHM CHUCTEMM IO MPEAMETOT MaTeMaTHKa Kaj
YYEHHIM CO IMOTEHIKOTHH, OCOOCHO CO JAHCIEKCHja W JUCKaJIKyJuja,
MaTeMaTH4YKaTa aHKCHO3HOCT UM € OIla/{HaTa.

| MatemaTerema 4IueHoIHOCT
IIPET

| MatemaTerema 4IueHoIHOCT
IIOCIE

JrarsocTHd IO aHa THCKATFIE]a =

Jxtar soc Tred HIOpAa THCIEKCIgA

Co HEQUIHALIOL Ha THCTEHCIfA H THCKATRYTEgE,

(]

Co MEQUMHALFGL Ha JHCKATKYIEGa=]

Co ICOUoAINGL Ha M ek Hja—|

Ee: moomoarma: i Ipjarnoza—]

lpadukon 4. MaTtemaTnukara aHkcnozHoct lpea n lNocne KopucTee HA ANTHTANHK
nnathopMK 2a BUCNeKCHja W AMCKanKynuja

Bo Tabena 5 criopen Z= -4.790 co Sig=0.000 (p<0.01), koHCTaTHpame
JICKa OBHME Pa3IMKM Ha CPEJHUTE TOJEMHHHM HAa MaTeMaTHYKaTa aHKCHO3HOCT
npea U MoCJ€ KOPUCTCHCTO Ha JUTHUTAIHU HHaT(bOpMI/I nMa CTaTuCTHYKa
3HAYajHOCT, CO JPYrd 300pOBH, KOHCTATHpaMe JieKa KOPUCTCHETO Ha
JUTUTATHUTE TUIATGOPMHU 3a YYCHUIIUTE CO TOTEHIKOTHU OCOOCHO €O
JIUCIICKCHja M JIMCKAJKyJiMja BIMjac BP3 HaMalyBamkeTO HAa MaTeMaTH4Kara
AHKCHO3HOCT.
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Tabena 5. Wilcoxon Signed Ranks Test
3HayajHOCTa Ha PA3IUKHATE 332 APUTMETUYKUTE CPEAMHM Ha MaTeMaTH4YKaTa
AQHKCHO3HOCT TPEeJl ¥ N0T0a

Amnkcuzonoct [IOTOA < N Mean Sum of 7 Si
Anxcuosznoct TIPE]] Rank Ranks '8
Anxcnosnoer  Negative Ranks 30° 15.50 465.00
[IPE/]] Positive Ranks 0° .00 .00 .
Ankcuo3HOCT  Ties 62¢ -4.790 .000
IIOTOA Total 92

3AKJIYUOK

OBaa cTyauja MOKaXyBa JeKa AUTHTAIHUTE CUCTEMH WM aJalTHBHUTE
MpOrpaMu 3a MOJPIIKA Ha JIeraTa co JUCKAIKYJIHMja U JUCIIEKCH]ja, OCBEH HITO
MOXK€ Jla UM TIOMOTHE Jla OWIaT BO YEKOp CO HHUBHUTE BPCHHUIIM, MOXAT Ja
BIIMjaaT W BpP3 YyCIEXOT BO HACTaBara IO MaTeMaTWKa M Jia ja HaMaiar
MaTeMaThykaTa aHKCHO3HOCT. Pe3ynrtature mokaxaa Jeka W IO pPEJaTHUBHO
KpaTOK TIEpHO/I Ha TPEHUPAE cO OBHE TUIaT(OpMH 3a MOPIIKA Ha JIerara co
notemkoTnn, moceoHo Calcularis (cropen HammMTE PE3ylATaTH KOPHUCTEHO OJ
26% o aHKEeTHpaHWTE HACTABHUIIN), MOXKE Jla CE MMOCTUTHAT COMUAHU e(heKTH
ol oOykara BO OJHOC Ha apUTMETHYKaTa M MpPOCTOpHATA 3acTalleHOCT Ha
OpoeBu. PesynraruTe mokakyBaaT Jeka OCOOCHO MaTeMaTH4KaTra aHKCHO3HOCT
U MOTEIIKOTHHUTE BO YNTAMmETO (ja3WYHATa MHCMEHOCT) W MPaBOMHCOT KO Ce
[0jaByBaaT Ce€ 3HAYajHW I[IOKA3aTeld 3a WHIAWBHUIYAIIHOTO KOPUCTEHE Ha
BaKBUTE JUTUTAIHU IIATQOPMH.

Pesynratute mokaxkaa meka Hanm 21% om 52 ydeHuWKa pe3yiTHpaa co
muciekcrja, Hag 19% co wHAMKanMW co AWcieKcHja W auckankynuja (1)) n
UCTO TOJIKY NPOLEHT €O JUCKaiKyiuja HacnpoTd 14.13% co Hekou apyru
CHUMIITOMH Ha TIOTCIIKOTHU KOHW HE ce JeN O] AMCICKCHja WM JUCKaJIKYJIHja.
Criopen; TeHepalHHWTE TPECMETKH, OBHE IOTEHIKOTHH Ce€ €O (PpEeKBeHIHja
nmomery 2% u 5% W ce pedncu HWCTH cO (PPEeKBEHIMUTE BO CroOpenda co
KOHCTaTallMUTE Ha peJeBaHTHUTE UCTpaxyBama [3], [6], [7], [10].

Pesynratute nokaxaa gexa 70% oj HaCTaBHUIIUTE MO MaTeMaTHKa KOPUCTAT
OTUHAMAYHA ~ MaTeMaTWYkW  anartku, Hacrnporn 30% Kom  KOpHUCTaT
XUIEepMe/INjaTHA CUCTEMH 10 MaTeMaTHKa, KaJie BO CKIION HA OBHE MIPOICHTH 32
noTpeduTe Ha Jenara co MOTEMIKOTHH, OCOOCHO CO TUCIEKCHja U AUCKAIIKYIIHW]ja,
30% o1 HUB OJroBOpHja JIeKa KOPUCTAT WK OapeM ce oOuayBaaT Jla KOPHCTAT
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WHTEJIUTCHTHU CHCTEMHM 3a TyTOPCTBO IO mpeameror martemartuka. Hag 26%
onarosopuja aeka ce 3amoszHaeHu co Calcularis 2.0 m HepeTko ja KopucTar
cioboiHaTa Bep3uja co yueHuure. 23% KOpUCTaT HEKOU APYTH IIaTGOPMH OJT
naTepHeT U 20% BOOMIITO HE KOPUCTAT HUKAKBH IIAT(HOPMHU 32 OBHE YUCHHUIIN
co I/ noremkoTrnu. HacraBHuIMTE Tpeda CUCTEMCKH Ja ce MOJIpXKAT U Ja ce
MOTHBHpPAaT OCTAaHATHTE HACTaBHHLM [0 JPYTUTE TNPEIMETH Ja KOPUCTAT
CIIMYHU TIaTHOPMH.

YcnexoT M MareMarhikara aHKCHO3HOCT KakO JiBa WHAWKATOPH KOW Ce
MOTEHIMpaa BO HAILETO UCTPAXKYBAaE PE3yNITHpaa Kako 3aKIyYHO CO3HAHWHUE
U TOa, KOPHCTEHETO Ha JUTUTAIHUTE IUIATPOPMHU 32 YUYCHHLUTE CO
MOTEIIKOTUU OCOOCHO CO JTUCIICKCH]a U JIMCKAJIKYJIMja BlIMjac BP3 M0100pyBambe
Ha YCIEXOT 0 MaTeMaTHKa HO Bp3 HaMallyBakeTO Ha MaTeMaTH4yKaTa
aHkcuo3HocT. Criopes OBHe 3aKIyYHH CO3HAHHMja, CII000JHO MOJKE Jla HaBeIeMe
JeKa Kako OrpaHMYyBame Ha OOJeKTMBHOCTa Ha pe3yJiTaTHTe Ha
UCTPaKyBakETO C€ jaByBa MAJIMOT OpOj HA YUEHHIM CO MOTEIIKOTHH (0COOEHO
co IJI), m cmopen METOJOJOMIKHOT TEK MOXE Ja Ce€ TMPOJOJDKA CO
MOHATAMOIIIHA HCTPaKyBama Ha OBa I0JIe, J1a Ce aHaJM3HMpa IOCEOHO CeKoja
JMTHTATHA TIaT(opMa Criope]] MOCTHUIHATUTE ePeKTH Kaj yUCHUIIUTE.
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[TPOMEHA HA MHUCJIOBHHUOT KOHLEIIT IMTPEKY KPUTHUYKO
MUCJIEBLE, HEPYTUHCKU ITPOBJIEMU U MOTHUBAILINJA 3A
3I'OJIEMYBAILE HA MATEMATUYKATA ITMCMEHOCT

Buxmopuja Unuecka *

Anxuya Cnacosa?

Memoouja Januecku 3

Maremarnkara 4ecTo Ce JIO)KHBYBa KaKO allCTpaKTeH W Hepa3OupiuB
MpeaMeT, IPUAPYKEH CO YYBCTBO HA BO3HEMHUPEHOCT M anaTHja Kaj YYeHHUIIUTE.
Kora cranmyBa 300p 3a Makenonuja, IpUIHHATE HECOMHEHO MOXEME Ja TH
Oapame BO cliefjHaTa TpHjaja: OMIITECTBO, POAMTEIN M OJHOCOT HACTABHUK-
YUCHHUK.

JleHenHOTO MOJIEPHO OMNIITECTBO Oapa rpafaHd CO HOBU BEIITHHU W
3Haema NMOTPEOHHU 3a CO3/1aBarbeé HOBH TEXHOJIOTWH W MHOBAIUH; TparaHU CO
MTOATOTBEHOCT J]a peliaBaar Mpean3BUIIM BO HEMO3HATH OKOIHOCTH. KiyuyHo e
KBAJIUTETHOTO O0Opa3oBaHHME KO€ K& MpPOM3BeJe KOHKYPEHTHH IOCJWHIU Ha
na3apoT Ha TPYJOT, CO KOMIIETCHIIMU 3a YHTAkEe M pa3MeHa Ha WHOpMAaIHH,
KOpUCTCHE Ha TMPAKTUYHO 3HACHKHE W CTCKHATU BCIITHHHU, HACIIPOTHU
penpoayknvja Ha (aKTUYKA MEMOpHpaHH 3Haewa. Pa3BueHHWTE 3eMju TH
HarpajyBaaT [OCeIMHIIUTE HE 33 OHA IIITO IO 3HAAT, TYKY 3a OHa IIITO MOKAT Jia 'O
HampaBaT CcO CBoeTO 3Haewme. McrtpaxyBamero Ha PISA mokaxyBa neka
KBAJIUTETOT Ha OOpAa30BHUTE CHCTEMH M TIOJUTHKH € TECHO IIOBp3aH CO
HacTaBHHIIMTE. HacTaBHUIMTE TO OTBOpAaaT MaTOT 33 YUYEHUIIMTE Ja OJIrOBOPAT
Ha HajBaXHWUTE Tpaliama BO o0pazoBaHuero: ,lllto 3Ham?* u ,,lllto Mmoxxam na
HampaBaM CO MOETO 3Haewme?, mpuToa 0e3 ja 3adopaBaT Ha MOTHBAIMCKAaTa
KOMIIOHEHTA.

3a HamIMOT TPyA O 0OCOOCH MHTEpeC € emHa of Tpute obnacTu Ha PISA:
MaTeMaTH4YKa MUCMEHOCT CO aKIeHT Ha HOoBUTeTOT ox 2018 romuHa-riobarHara
KOMIIETCHTHOCT 3a NpOLICHKa Ha 3Haemara oA objacta Ha WHOBanuuTe. Ja
pa3dupamMe UTHOCTA JIa Ce UCTPaKU KOJKY J0OpO yUESHHULIUTE CE CIIOCOOHU J1a TO
MIPUMEHAT COTICTBEHOTO 3HAEHE, 0COOEHO BO MaTeMaTHYKaTa MHCMEHOCT | ja
Ipero3HaBaMe yjorara IITO MaTeMaTHKaTa ja HOCH BO TPaleHETo
KOHCTPYKTHUBHH, aHTAKUPAHU U peIICKTUPAUKH IparaHy.

LlenTa Ha TPYOT € fa 00e30e11 KOHIENTYaTHH pelleHHja 3a TIOAIPIIKa Ha
pa3BOjOT Ha KOMIICTCHIIMMTE HA YUCHHUITUTE 3a peEIIaBambe MPOOIeMH KOU
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BKIIy4yBaaT CIIOCOOHOCT 32 TNpPEHECYBamkbe KPEATHBHO W KPUTHYKO
pasMucIyBame, TMPEKy pelllaBambe HEPYTHHCKH MPOOJEMH OJf Pa3IHYHU
MEPCIEeKTHBY, apryMEHTalllja U ATa0UHCKO pa30oupame Ha UCTUTE.

TakcoHomujaTa Ha biyM urpa BuTajgHa yjiora BO MOCTUIHYBamETO Ha
HAIUTEe IeId W CE pa3BHBa OKOJy CleAHuTe (a3u: TpUMeHa, aHalu3a,
eBasyaija U Kpeupame. HacTaBHUKOT OBJE € KOOPAMHATOP U MOTHBATOP BO
YUCHETO Ha YYCHHIIUTE U BO MPOIECOT HAa CO3/IaBake¢ HOBH WJICH, TPOU3BOIH U
HOBM HAYWHU HA pPa30Wpame Ha HEITaTa, KOPHUCTEJKH TPETXOTHO 3HACHE.
HamecTo na mameTHyBa ,,HeTO3HAT* ja3WK, TOj Tpeba Aa ce obune na ja ,urpa’
urpara 3aeiHO MPEeKy WHTEPECUTE Ha YUeHHUIUTE. [IpeKy KPUTHUKOTO MHUCIICHHC
KaKo TpoLeC BO KOj cy0jeKTOT ru aHanu3upa (akture, 6apa Bpcka Mer'y HUB, TH
OIlEHYBa M CHHTETH3HMpa 3aKJIy4OIMTEe Jla YYEeCTBYBaMe BO ,,CO3/[aBAETO™ Ha
HOBHOT MOJICPEH MOPEJIOK.

1. BOBEJ

Yuenurnute on MaxkenoHuja, MMaaT yYeCTBYBaHO Ha MelyHapOJHUTE
tectupama: PIRLS (Progress in International Reading Literacy Study), TIMSS
(Trends in International Mathematics and Science Study) u PISA (Programe for
International Student Assessment) [1]. Bo TpymoT ro pasriemyBame €IHO O
Tpute noapayvja Ha PISA, MaTtemarnyka micMeHOCT—CIIOCOOHOCT HA YUCHUITUTE
na popmynupaar, ynorpedyBaaT U MHTEPIPETHPAAT MATEMATHKA BO PA3InYHU
KOHTEKCTH, ITPEKY MAaTEMAaTUIKO Pa3MHUCITyBakhe U KOPUCTCHE HA MATEMATHUKH
KOHIIETITH, Tponenypu, GakTh M ajJaTKd CO KOW C€ ONMHUINAHW, 00jaCHETH H
npensuaeHn (eHOMeHHn (YHTamke, MHTEPIPETHparme M pelllaBame Ha NajieH
po0JIeM CO OPTaHU3UPAHE U TONKYBamkE Ha JaICHH HHPOPMAITUU U H30Hparmbe
Ha MeTo/1 3a pemaBame) [2]. Bo PISA 2018 kako HOBWHa € 1o/1a/ieHa ri00anHaTa
KOMIICTEHIIMja Ja ce MPOIEHYBaaT U 3HacHkaTa Ha YUCHHUIIUTE U BO 00JlacTa Ha
WHOBAITUUTE [2], IITO MOTEHIIHMpa JeKa YUYECHUIIUTE Tpeda Ja ce OCIOCOOCHHU U
Jla TO MPUMEHYBaaT COIICTBEHOTO 3Haeme (CO IMpero3HaBamke Ha yiorara BO
HCTOTO).

Pesyntatute oxq TIMSS 2011, 3a HACTaBHHOT MpeAMET MaTeMaTHKa U
MPUPOJHUTE HAYKH, YKaKyBaaT JeKa HajMHOI'Y BHHMaHHE CE TOCBETyBa Ha
pazOupame Ha HAy4YeHW KOHIENTH, TNpaBWiIa W TIOCTAalKH, MaJlKy Ha
CIPOBEIYBake Ha UCTPAXKYBamka, JIETYMHO/CKOPO O€3HAYajHO Ha TOBP3yBambe
Ha COAPYKUHUTE CO PYT'H HACTaBHU MPEAMETH, CO MUHUMAJIHO ITOCBETYBakhE Ha
MUIyBakbe M3BEINTAaH M O00pa3joXKeHHja 3a Toa INTO € HaOJbYIyBaHO,
dbopMmyupame Ha XUIOTe3W INTO Tpeba ga ce TMpoBepar, Kako W 3a
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TEXHOJIOTHjaTa W HEj3WHOTO BIMjaHWE BO OMNINTECTBOTO W MYJITHKYJITypHATa
copabotka [3]. Bo cnopenba co MHTEpHAIMOHATHO CPEAHO HHUBO (yUEHHLIUTE
MOXKAaT J1a MIPpUMCHYBaaT OCHOBHU MAaTEMAaTUYKH! 3HACHA BO PA3JIMYHU CUTYallUn
U Ja pemaBaar mpobiemu), MakenoHdja € BO WHTEPHAIIMOHATHO HUCKO HHUBO
(Y4eHHIIUTE ce CO OCHOBHU 3Haewma 0/ MaTeMaTuka) [3].

ExBuBaneHTHa MOTBP/Ia HA OBHE PE3YJITATU CE U PE3YJITATHTE OJ] MEpeHaTa
Ha TIOCTHUTamkaTa ¥ CIope/l KOTHUTUBHUTE NOJpadja: 3Haemhe Ha (pakTu, npaBuia,
MOCTAlKK M KOHIENTH, NPUMEHA Ha 3HAeHha M KOHIENTYaTHO pa3Ouparme
(MepeHO TpeKy CIOCOOHOCT Aa Kiacu(uIupaaT, MPeTCTaByBaaT Ha Pa3InYHH
HAYMHU, Pa3INKyBaaT, HHTEPIPETUPAAT, pPellaBaaT €AHOCTABHHU MPOOIEMH) H
pasmuciyBame (CIIOCOOHOCT 3a TIOBP3YyBamke, aHAIN3a, BOOMINTYBAE,
JIOKaXXyBarb€ M PeIIaBamke TMOCI0KEHN HEPYTUHCKH MMPOOIEMH).

Bo mponomkenne ke MOHyAWME HEKOJKY HJIGJHU pellleHHuja, co Iel  Kaj
YYCHUIUTE JIa TIOAPKUME Pa3BOj Ha KOMIIETEHI[UH 3a pellaBame Ha MPOOIeMu
KOM BKIy4YyBaaT CHOCOOHOCT 3a TpaHC(ep Ha 3HacHe BO HOBHM CHUTYalluH,
KpPEaTUBHO U KPUTHUYKO pa3MUCIYBamke IPEKYy pEUIaBakbe Ha HEPYTUHCKHU
Mpo0JIeMH 3eMajKu BO TIPENBHJ Pa3iMYHU IEPCIEKTUBH, aPTYMEHTYPame H
pa3bupame Ha HUBHATAa MpoaaadoyeHa CTpyKTypa.

2. 30LUTO KPUTUYKO MUCJIEBE?

Kputnukoro pasmuciyBame 3a€IHO CO KpPEaTHBHOTO pa3MHUCIyBambe,
KOMYHHUKanmjata U copaboTkaTa (Koyrabopamnujara) € emHo oxa derupure ,,K
BEIITHHH Ha 21-0T Bek U He ciayuajHo Bo PISA21, Bo pamkaTa 3a oeHyBame Ha
MaTeMaTHYKaTa MHCMEHOCT, KaKO BELITHHHU C€ MPOBEpPYBaaT: KOMIjYTEPCKO H
KPUTHYKO pPa3MHUCITyBame, KPEaTUBHOCT, HCTPaKyBame, CAMOHACOYYBambe,
WHUIMJaTUBHOCT M YMOPHOCT, ymHoTpeba Ha WHGOPMAIH, CHCTEMCKO
pasMHCIyBame W KOMYHHKaIdja u peduiekcuja [3]. KpUTHUKOTO MHCIEHE €
TOKMY IIPOIIEC BO KOj Cy0jeKTOT aHanu3upa GakTu, Oapa Bpcka nmomery HUB, TH
BpEHYBa U CHHTETU3UpA 3aKiIydokK [4]. Toa My momara Ha IOEAWHENOT Ja J0jae
JI0 TIPaBIJIHU OJUTYKH W 3aKITyHOIIH, Jla YIIPaByBa CO MJIaHUpamke Ha BPEMETO, /1a
€ CaMOKpPUTHYEH U 00jJEKTUBEH BO CBOMTE M TY['MTE CTaBOBM, pa3MHCIyBama U
U3JI0KyBambe Ha UCTUTE.

Tpeba na ce moTeHIHpa W CHHEprujaTa Ha KPUTUUYKOTO CO KPEaTHBHOTO
MUCIICEbE, KOE IPETCTaByBa TCHEpUpae Ha HOBH HJIEH BO JTUCIUIUINHH,
HNOTHHMPAjKU CE€ WM KPIIEjKU I'M NPpaBUiaTa U NPOLEAYPUTE BO UCTUTE, AaKTUBHO
AQHTQXUPajKU TH YUYCHUIIMTE BO 3JPYKyBame Ha IOCTOCYKUTE MJEH BO HOBA
KOH(HTypalja NpeKy pa3BHBaE HOBU CBOjCTBA MIIM MOYKHOCTH 32 HEIITO ILTO
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BEKe TOCTOM (OTKpPHBAmE WM JOOWBAaKkEC HIEH 3a HEITOTO COCeMa HOBO).
Cranmapaure 3a OLCHYBamkb€ Ha KPEATUBHOTO Pa3MHUCIyBame BKIydyBaatr
OPHUTHHAITHOCT, COOJIBETHOCT, (DJIEKCHOMIHOCT U MPHIOHEC BO OJPEJCH JAOMEH.
[Ipu xomOnHaIja Ha OBHE MPHUCTAIIM HA pa3MUCITyBambe, TOTpeOHa € KPUTHYKA
eBaiyalyja co BHUMaHIe Ha KOHIENTyaln3alrja Ha ,,roleMaTa ClIiKa™ 3a Jia ce
Jajiec KOHTEKCT M 3Hauel¢ Ha KOHKPETHHW HACTaHU (pHMEHa Ha 3HacmaTa Cco
3a3eMambe KPUTHUKH CTaB).

Ha BakHOCTa Ha KPUTHYKOTO Pa3MHUCITyBambe YKaKyBa CTyIHjaTa 0OjaBeHa
Bo “Developmental Cognitive Neuroscience” criopen Koja cTaTucTuaku 65% o1
Jenara, ke padoratr Ha paOOTHH MecTa KO JEHEC He T0CTOjaT, a ce BTEMEJICHH
Ha STEM [5]. 3aToa KoKy 1opaHo y4yecTBYBaaT BO MAaTE€MaTHUYKUTE aKTUBHOCTH
W JIOMa YW BO YYWJIMIITE, MOJOIHA UMaaT moJjodap pa3Boj HA MaTeMaTHYKUTE
BEIITHHHA, KOTHUTHBHHOT pa3BOj M KPEAaTUBHOCT, COIMjaIHUTE BEIITHHH U
pelaBameTo Ha MpoOsIeMu, BKIy4yBajKH T'M M CHTE BEIUTHHU Ha 21 BEK Kako
(hi1eKCMOMITHOCT, HHUIMjaTUBA U TIPOJYKTUBHOCT.

3. KAKO JIA CE PA3BUE KPUTUUYKOTO MUCJIELE?

Bo pa3BojoT Ha KPUTHYKOTO MHUCJICHE yJIOTa MMaa IOBEKE YHMHHTEIIH.
Popurennte Bo 0BOj mporec Ha CBoWTE Jemna Tpeda Ja WM IOMOTHAT NpHU
COOYYBame CO HEYCIeX, CO MPABIITHO JOHECYBame HA OUTYKH, Pa3BUBAjKU Kaj
HUB JbYOONHMTHOCT, >kesiba 3a NMPEeTHPUEMHMIITBO M JHIepcTBO. Jlomeka Bo
yuuiumaitara, y4CHUIIUTS MOXKE Jia I'0 pa3sBUBaaT CBOCTO aHAJIUTHYKO U JIOTUYKO
pacyayBame.

Enykatopute Tpeba ma OmmaT OTBOpEHH 3a HHUBHHTE WJCH, Ia OOpHAT
BHUMaHHE Ha HUBHUTE TPUXKH, J]a OCTaBaT IPBO CaMU Jia pa3depar, UCTpaxar u
pasMHciarT 3a pelIleHHe Ha HEKOj MpobjeM, HaMecTo Ja MM AWKTUPaaT
peueHnjaTa (Moxe Ja UM 00e30eaat notpeOHn MH(pOPMAIMK U J1a TH BKIy4aT
BO aKTUBHOCTHU KON 6apaaT Ol HUB Jia pasMUCIIyBaaT KPUTHYIKH, CO ITIOCTaByBabC
Mpaliama U TEMH OJf HUBHOTO ONKPYXKYBarbe, CO MPUIIArOIyBambe Ha 33]1aud CO
MpPaKTUYEH MpUCTal, 3a Ja ydaT oJ HMCKycTBo). KopucHo e ma pa3BuBaar
JIUCKycHH/ne0aTh 3a HUBHUTE aKIUK 32 CIIPaBYBambe CO OJIpeJieHa CHTyaluja, co
IITO K& pa3BHjaT U CIIOCOOHOCTHUTE 3a JOHECYBAE OITyKH, OTBOPEHOCT 32 HOBH
AW W KOHIICNTH, TPajcjkh TH HHUBHUTC KOTHUTHBHU CIIOCOOHOCTH 3a
pasMHCIyBamke U eMIaTHja, MPEeKy MPOIIUpyBambe HA HUBHATA TEPCIIEKTHURA 3a
CBETOT [6].
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4. MOTUBUPAYKHN ®AKTOPHU BO ITPABEIl HA MEHYBAIGE HA
KOHIEIITOT HA PASMUCJIYBAIGE

3a MaremMaTHYKaTa AaHKCHMO3HOCT, BepojaTHa TMpPUYHHA € CaMOTO
HepazOupame Ha Maremarnukure KoHuentu (Irna & Agung, 2022), kage Kako
HAjTEUIKH, YICHUIIUTE TH U3/IBOjyBaaT TPHrOHOMETpHjaTa u BepojaTHocta (Putra,
2020) [7].

Pa3BojoT Ha edexTHBHHUTE IIENTM € UCTO Taka TECHO MOBP3aH CO Pa3BOjOT Ha
cneunpuyHa MOTHBAIMja, KOja MOKE WHAMPEKTHO Aa ce HaOJbyJyBa MpPEKy
KenbaTa Ha YUYEHHKOT Jla ce BKIYYH BO pelllaBambe Ha MaTeMaThika 3ajada Koja
MOXKe Ja Omjge MOTTUKHATa OJl HETOBOTO BEPYyBame 3a HEj3MHATa Ba)KHOCT
(co3HaHmWe), HErOBHOT THEB MOPaJX HEYCIEeXOT Ja ja pemu (eMouuja) WU
Heropara yIoOpHOCT Jia ja peln 3ajgadara (oaHecyBame) [8].

HctpaxyBamaTa OTKpHBaAT JIeKa yUCHUIIUTE KO UMaaT noceOeH HHTepec 3a
HEj3WHO M3y4yBame, BEpyBaaT Jieka Taa € BaKHA 3a HUBHUTE MJHU aKaJIEeMCKU
notdartu 1 paboTat HAMOPHO 3 J1a TOCTUTHAT ONTNYHH pe3ynraTh (Vaara, 2021).
XKenbara na yuaT MaTemMaTuKa UM € 110/ BIUjaHNe Ha TOa KOJKY BaKHOCT My J1aje
Ha mpouecoT Ha yuewe (JyHnoc, 2021). Amsaxpanu (2022) objaBu yiire eneH
MOTHUBHUPAYKH (PAKTOP - ”THOBATUBHUTE CTPATETUH IITO I KOPHCTAT €IyKaTOPUTE
JloJIeKa npeaBaaT matemaTuka [9].

MotuBupaukute HakTOpH ce HaJBOPELIHH (JoaraaT HaBOp O[] JOMEHOT Ha
YYEHHUKOT-Harpaay / nmpu3HaHHja, o0pa OLEHKa, 3aJI0BOJICTBO HA POAUTEIUTE
WM TIPUMEHa BO HMHATAa Kapuepa) Wik BHATpPEIIHH (BOJAAT O MOTHBAIHja BO
paMKuTe Ha KOHTpOJaTa Ha YYEHHKOT, )Keda Jla ce MpeTcTaBaT MoJ00po O
HUBHUTE BpPCHUIM, CIIOCOOHOCT 3a Op30 pa3dupame Ha  IOWMH,
3aMHTEPECUPAHOCT Ja Cce MoJ00paT cO OApeneH KOHIENT, CO KpajHa Lel
y)KHBaKETO BO camMara MaTeMaTHKa U MPOLECOT Ha peliaBame npodiemu) [10].
Bo nponomkenne ke HaBeaeMe HEKOJKY (haKTOPH 3a MOTHBAIIM]ja Ka] YUESHHUIINTE
ox 21-Bek:

- IloceOHO € BakKHO JaBambe 3HAYCHE HA CEKOja JIMYHOCT CO TO3UTHBHO
CTHUMYJIMPAYKO BHU3YCIHO ONKpPYKyBame, Ia Taka, Ha OpP30TO 3acHUTyBame Ha
YYCHUIIUTE CO TOTOBH HMH(OpPMAIMK MOXE Ja Ce BIHjae CO HAYWHOT Ha
Mpe3eHTHpake Ha HOBUTE HACTaBHU COJIPKUHU (TIOBPEMEHO U KOMOWHUPAHO J1a
ce MEHyBa CO MPUKA3HHU, FATAaHKH, 3araTKu, BUACO-JIEKIHH...). [loreHunpameTo
Ha Ba)KHOCTA Ha CEKOja MHAWBU/IYA, MOXKE JIa Ce TIOTKPEIH cO (PaKTUTE AeKa Mpel
MpoOJIieMUTE CHTE CME €HAKBO BA)KHW, HE CHUTE €IHAKBO Pa3MHUCIyBaaT, a JI0
pEIIeHUEeTOo MOXKeE J1a Ce JI0j/Ie Ha Pa3IndHi HAaYHHU.
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- Kopenanuure co cure HacTaBHM mpeaMeTd (KOM C€ KOPUCHHM 3a
HWHAWBUAYATHUOT NPHUCTAI) C€ OJUIMYCH HAUMH /2 UM C€ IMOKaXe Ha YUCHUIUTE
JieKa ce Jell 0]l eHa royieMa IeJIMHa BO PEATHUOT )KUBOT. 32 HUBHO pa3BUBAbE
ce KOPUCHU aKTUBHOCTH MPHIIATOJICHH Ha CITIOCOOHOCTHTE U MHTEPECUTE Ha CEKO)]
HNOEAMHEI WM Ha IPyTa YISHHULIH.

- Hcro Taka e moOpo yueHuumTe na uyjaT 3a ycmecuTe Ha XoOu -
MaTeMaTh4apuTe T pa3OMBaat JIOIIUTE MUTOBH 32 MaTeMaTHUKaTa U ja mpaBat
HayKa BO KOja 3a CEKOj MMa MpoOJIeMH MITO MOXKE Ja I'Ml PeIlld, aKo € JOBOJIHO
ITOCBETEH (CETO TOa BIIMjae HA HUBHATA CaMOJIOBepOa, UCTPAJjHOCT U YIIOPHOCT)
[6].

- XyMmopoT TH ocioboayBa ydeHHnuTe oja crtpec (6momoror A. Michael
Johnson, OTKpWIJI Jieka UCTH LEHTPH BO JiecHaTa Xemucdepa Ha MO30KOT ce
OIrOBOPHM U 3a CMHUCJIATa 3a XyMOp M 3a CIIOCOOHOCTa 3a pellaBambe Ha
npo0ieMckuTe 3aaa4n) [7].

HepyTuHcku mpoOiieMCcKH 3aaud Kako MOCT Mely KPHTHYKOTO U
WHOBaTHBHOTO 3HAacHe, MPEKy KpeaTHBHOCTA BKIy4yBaar Oapame Ha HOBHU
3HA4YajHU BPCKU CO MOKHOCT 33 T€HEpUPamke Ha HOBH, HEOOWYHH, OPUTHHAIHYU U
Pa3HOBUAHM TJIEAWIITA, KAKO M JIETaJl KOW I'M NpOIIMpyBaar / 300raTyBaaT
JOCeralHuTe. AKO KPHUTHYKOTO MHCJICHE T'M BKIydyBalle BHHUMATEIHO,
MPAaBUIIHOTO W KOHCTPYKTUBHO HCIUTYBamhC Ha Pa3MHUCITyBamaTa W aKIUUUTE
IIPEKy OpPraHU3UpakEe U AaHAIM3UPAakEe Ha MOXKHOCTUTE, padHUHUpAmE H
pa3BUBambE HA HAjIIEPCIIEKTUBHUTE MOXHOCTH, PAHTHPAbEe Ha OMIUUTE, TOA CAMO
1o cebe He e JJOBOJHO YUSHHKOT JIa TO PeIlld PoOJIEMOT Ha HEjeIHOCTABHUOT U
HajOp3 HAYWH.

EdextuBHuTe pemaBaun Ha HEPYTMHCKM TMpoOiemMu Tpeba Ja
pa3MHCIyBaaT ¥ KPEaTHBHO M KPUTHYKH, CO3[aBajKH OIIMU CO Pa3MHUCIyBaUKH
(hoKyc 01 TOBUCOK pell. 3a HUBHO pelllaBame ce KOPUCTAT MPETXOJHH 3HacHkha U
BEIITHHHU (0€3 MPETXOJHU YIaTCTBa) U HE TIOCTOM €AWHCTBEH HAYHMH / MPUCTAIl
(pa3muunn crpaternu 3a pemaBame). CeTo oBa BOAW KOH pa3BUBAE Ha
BEIITHHUTE 32 PAa3MHUCIYBabE, CO KPAeH Pe3yJTaT - HHOBATUBHU U KPEaTHBHU
YUCHHILIH.

5. INIPOMEHMTE KAKO BJIE3 BO U/THUHATA

O4YeKyBaHUTE WCXOIU OJf KPUTHYKO — KPEaTUBHUOT Pa3MHCIYBauKd
KOHIIENT Ce I0J00pYyBamke Ha 3ydyBambETO Ha IIOMMHUTE U 3T0JIEMEHA TPajHOCT U
MPUMEHJIMBOCT Ha 3HACHHETO BO PEAJHH CUTyaluu. 1oa € HeBO3MOXKHO 0e3
KOpeJammja Co OCTaHaTUTe TpeAMEeTH W 0e3 TOYNTYyBamke Ha JMYHOCTA Ha
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VUICHUKOT, HErOBaTa yIOPHOCT, HHTYUIIMja U 3HACHHE IIITO K€ TH YIIOTPeOn mpH
penraBameTo BO 00jacTa Ha MHOBAIMUTE, TaKa IITO PEKY OCHOBAHU MPECYIH U
OJUTYKH THE JIMYHOCTHU Jla CTaHAT KOHCTPYKTHUBHH, PE(IECKCHU M aHTaXHPAHU
rparanu (PISA2018) [1]. On cipoBeaeHaTa aHKeTa HA MPUMEPOK OJ1 YUCHUIIN HA
Bo3pacT oA 12 5o 14 roauHM W HACTABHUIIM-MEHTOPU [0 MaTeMaTHKa,
pe3yJsiTaTUTe MOKaXKyBaaT Ha TIOTPeOUTe U Ha €IHHUTE U Ha JAPYTHUTE.

Yyenunure npedepupaar a ja pemiar 3ajgadata Ha cBoj HauuH (52% wu
pemaBameTo Tpeky urpa (26%) HaCIpOTH MPUMEHIUBOCT BO CEKOjIHEBHUOT
JKUBOT W KOpeIalfja co Apyrd HacTaBHU npeameTH (7%).

[IpujatHaTa atMocdepa ¥ HEOTPAaHHMUYSHOTO BpEME Kaj YYCHHIIUTE, CE€ CO
Bucoku 92%, nacniporu 18% 3a moOp30 peiiaBame Ha JajieHa 3a1a4a. [Ipuroa He
UM MEHyBa Jajli HEeKOj MpeJa HUB KOj HE M3ydyBaJl MaTeMaTHKa, ycIiean Jia TOo
pemn pobiemot (69% Hactipotu 31%) HUTY mak CiTyIIHATA IIera, 3a HUB HE
MOTHUBHPAUYKH (DAKTOP 32 OMYIITAE ¥ ITOJISCHO PellaBambe.

3a pasnuka o HUB HACTaBHUIIMTE BepyBaaT JieKa OBUE PE3YJITaTH ce
MoCJeUIa Ha BHATPEITHATE MOTHBUPAYKHU (PAKTOPH: JKelbara Jia ce IMpeTcTaBar
mogo0pO OJ HUBHHTE BPCHHIIM M CIIOCOOHOCTa 3a Op30 pa3dupame Ha
KOHLIENTHUTE, Typu 77% O HUB, CWJIHO BepyBaaT JieKa JoOMEeHaTa OLEHKa €
MOMPUCYTEH MOTHBAIMOHEH (HakTOp OJl YyBCTBOTO Ha ymoOHocT (16%) u
MaTepujanHara Harpaaa (7%), Kako HaJIBOPEITHH MOTHBHPAYKH (PaKTOP.

HacraBHunure umaar Bosja fa T BOJAT YYCHUIIUTE A ja IOCTUTHAT IeNTa
(maBajku MM 3a7]auM CO Pa3UYHM TEKHHCKH HHBOA, MPUTOA BHUMAaBajKHU Ha
MHIMBUIYaTHOCTa Ha CEKOj YYCHHK) M C€ corjiacyBaar JeKa HHOBATUBHHTE
CTpaTeruy IITO T'M KOPHUCTAT eIyKaTopuTe, MO3UTHBHO BIIMjaaT Ha pa3Boj Ha
MaTeMaThdKata mucMeHocT. OBre JBE allaTKH MOXKE /1a HU OWIaT TO0jIOBHU 3a
pa3Boj W 3roieMyBame Ha MaTeMaTW4KaTa MHCMEHOCT, MPEKy NpoMeHa Ha
MUCJIOBHUOT KOHIIETT MPEKY KPUTHYKO MUCIICHE U pPellaBarkbe Ha HEPYyTHHCKH
podaeMu.

HacraBaunuTe cMeTaar jeka riiaBeH npooiieM 3a pa3Boj Ha MaTeMaTHYKaTa
MUCMEHOCT € TIOTPEIIHOTO pa3dmpame Ha MaTeMaTHYKHTE KOHIIENTH,
MaTeMaTHYKaTa BO3HEMHUPEHOCT, THEBOT IOpaJd HEYCIEXOT Ja IO peln
npo0JIEMOT ¥ BEPYBAETO BO BAYXKHOCTA Ha MPOOJIEMOT.

Mefy mOHyIeHWTE CTpaTeTMH 3a pa3BOj Ha MaTeMaTW4KaTa MHCMEHOCT,
HACTaBHHIINTE HA HAjBUCOKO HUBO TY CTaBHja: pPa3BUBAE HATIIPEBAPYBAUKH IyX,
MIPETCTaBYBakhE MMPEAU3BUIHN (JOKAa3 32 YCIIEX BO COBPEMEHUTE KATUTATUCTHIKA

OIITECTBA), Pa3BUBAE JbyOOUTHOCT, MPUMEHJIMBOCT Ha TeMaTa, IoMarame J1a
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ce HaJMHHE CTPaBOT O] HeycleX (JI0Ka3 Ha MOCTUTHATUTE a)eKTUBHU IIEITH CO
(hoxyc Ha eMOIIMOHAIHUOT Pa3BOj, a IMOMAJKy Ha CTaBOBUTE, WHTEPECHUTE,
BpEIHOCTHTE, MOTHBHTE U BEPyBambaTa BO MIPOIIECOT Ha yuewe). Baken yaen nma
1 yroTpeda Ha TEXHOJIOTH]a, OTKPUBALE ,,IIIEMHU ", KpeHpame el (JoKa3 3a ycrex
BO COBPEMEHHTE OIMIITECTBA) 10 HAjHHUCKO HUBO: JaBamhe COBETH, PACKaXKyBambe
peJIeBaHTHU TPUKA3HU, JIOKAXKYBakEe MaTeMaTHYKH (aKkTh, KOPUCTECHE Ha
WHTEpaKIFja eJICH Ha €JICH U BJIMjaHUE Ha aKaJIEMCKO MOI00pyBambe.

HecomHeHO cO HajrojieM NpOIEHT HACTABHUIIMTE CE BOJAT CTPOrO KOH
HacTaBHaTa mporpama (mTo MOXXeOM € TIoKaszaTel Ha MPHHIUITUEIHOCT |
JIOCTICIHOCT, HO CHUTYPHO HE € TIOKa3aTel Ha WHOBaTHMBHOCT M Jkejiba 3a
NpeAM3BHILM CO jkeiba 3a mpomeHa). Tue mMTO KOpHCTAT pa3iindyeH KOHILENT,
JlaBaat IOJICJIHAKOB aKIEHT Ha Kopelsalyja co JPYr'd HACTABHU NPEAMETH U
MIPAKTHYHUOT TPUCTAIT , CO TJIABHA [IEJI-YICHUIIUTE J1a TH COBJIa/laaT HACTABHHUTE
COJIP>KWHU J]aJICHU BO HACTABHUOT IU1aH. J[ofieka OHMe HACTAaBHUIU KOU H JIaBaat
BaKHOCT Ha KopeJalujara ce MHOTY MaJiky (5%), cemak Tve, HajMHOTY UM JiaBaaT
3aa4u CO NPaKTUYCH MPUCTAIl OJHOCHO NPUMEHIIUBOCT.

®dakTOoT JAeKa YYEHHIIUTE CEeyIITe HE ja HaceTyBaaT BpcKarta |
MIPUMEHJIMBOCTA Ha MaTeMaTHUKaTa BO CEKOjTHEBHUOT KUBOT U KOpeJalyjaTa co
CO3HaHMjaTa IITO T'M JOOMBAaT O/ OCTAaHATUTE TPEAMETH, TYKY ja y4aT 3ace0Ho,
Tpeba ma Hu Omme amapm (3a IMITO TOBOPAT M PE3YJITATUTE O]l aHKETaTa) MOBEKE
TUMCKH J1a pabOTHME Ha TEKOBHOTO BPEMEHCKO MPUIIAr0/TyBamhe Ha HACTABHUTE
COJIP’)KUHU, CO TiaBeH (DOKyC-y4eHUIUTE Ja THU HaJOBP3yBaaT CTEKHATHUTE
3Haemha OJ CUTE HACTaBHH IMPEIMETH CO HHUBHA TPAJHOCT M NPHUMEHIIUBOCT.
Hamecto oxpabpyBauku cropuu aa To modainMe HUBHHOT HAMop W J1a TO
IMOCOYMME HHUMBHUOT HapPCAOKOT, Aa IMOKa)XCME BOOAYUICBYBAKLEC M da T'HU
HarjlacMe Ba)KHOCTA | yJioraTa Ha MaTeMaTH4KaTa IMMCMEHOCT BO aKaIEMCKHOT
ycnex. PeTko, HO co mo0Opa mpolieHKa, MOHEKOraml Kaj WHIUBUAYaAIU Ja
ynoTpeOuMe W HEraTUBHH KOMEHTAapH Kako WHCIHpaldja 3a Ipe3eMarbe
WHUIMjaTHBa M YTOPHOCT BO NOCTHUTHYBame Ha mnenra. Jlomexa 3a nga o
moIo0prMe YICHHYKNTE BEIITHHUTE 32 KPUTHYKO pa3MHUCITyBamke U HUE J00po
Jla CMe 3ar03HaeMe 1 BlIaJieceMe CO HOBUTE MHOBATUBHU IIPHUCTAIU U yroTpedaTa
Ha TEXHOJIOrHjaTa, paboTejKu HA HAITMOT JINYCH MPO(ECUOHAICH Pa3Boj.

6. 3AKJIVUOK

MaremMaTHkarta ¢ Kako Urpa ... K¢ HauaeTe Ha HeKOJIKY IMPEYKH Ha TIaTOT, HO
JloarameTo 10 1enta (oOMBameTO KpaceH OJrOBOpP/IOKa3) € HABUCTHHA
WCITOJIHYBAYKO, W JIaBa HarpaTyBayKo UyBCTBO. AKO HeoaMHa Mel'y TIOBOKHHTE
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MOTHUBAIIMOHU ajaTku Owiie: oOpa3lioKeHHjaTa 3a y4Yemhe MaTeMaThka IMpeKy
OTKpHBambE Ha 00pacy U HAYMHU 3a IPUMEHA Ha CTAaTUCTHYKOTO, HYMEPUYKOTO
U TIPOCTOPHOTO pacyayBame BO ommuTecTBOTO (Buikepcon, 2015), BaxxHOCTa Ha
nocturHaruot ycnex (Eggleton, 2017), xkako HajHOBa anaTka ce jaByBa norpedara
O]l IOMOIII Ha eIyKaTOPUTE 3a YUCHHULIMTE ,,/1a CE CIpaBaT coO NPEAN3BUKYBAaUKH
npoOieMu M Jla CTaHaT KpeaTWBHH pemaBadd Ha npobnemu™ King (2019) u
B)KHOCTA Ha KOpesanyjara Ha MaTeMaTHKaTa (Co JPYrH MpeIMeTH, CO MaHaTa
Kapuepa u cekojmHeBeH )KuBoT), Kinser-Traut (2019) .

I'maBen pBuraresl BO HOBOTO HHOBaTHBHO-TEXHOJIOIIKO Pa3BUEHO
OTIIIITECTBO, KaJe CeKOj Tpeba ma ce MPOHajIe BO BUCTHHCKOTO TOJIE € TOKMY
COIJICAyBakbeTO HAa KOHLENTOT Ha MaTeMaTHKaTa IHMCMEHOCT, KOja IPEeKy
3rojieMyBambe Ha MO30YHa MOK (ITOOKMCTap KOHLENTYaleH YM), 1aBa pa3HOBHU/ICH
HAYMH Ha Pa3MHCIYBamke U TEXKHEE KOH MOXHOCT 3a “pacT’ M CIOCOOHOCT HE
camo Bo STEM oOmactuTte, TyKy HE IOBP3yBa CO CUTE MOJINEHA BO OMIITECTBEHO-
MOJMTHUYKHOT KUBOT, BOOMTO. EqHOCTaBHO MaTeMaTHKarta Tpeba 1a ja chatume
KaKO aHT2KMPAHOCT, KOja TO UCIOJIHYBa alleTUTOT Ja ce MpeIu3BuKamMe cebecH.
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PE®JIEKCMBHOTO VYEWBE HA  HACTABHULUMTE 11O
MATEMATHUKA OJI OCHOBHUTE M CPEAHUTE VYUYWJIMIITA
HA PEITYBJIMKA CEBEPHA MAKE/IOHUJA

Jluouja Konouncka '

Hanuena Taueecka Huxonog *

Cheoicana Pucmoscka 3

Mutepem Puzau Memeou*

1. BOBEJ

Cexoj HaCTaBHUK ITOCBETEH Ha CBojaTa paboTa nMa 3a I1el Ja ' noxoopu
CBOHWTE METOJM Ha IpelaBame U Jia To 300raTd HCKYCTBOTO Ha y4YCHE Kaj
CBOUTC YUCHHUIIU. Bo OBOj KOHTCKCT, HAaCTaBHUIIUTC C€ HACOYCHH KOH
CTaHyBame Momo0pu BO cBojara paboTa 3a ma UM 00e30efar Ha YUYSHHIINTE
o100po oOpa3oBaHue.

PasmuciyBameTro U peduiekcujaTa Ha HacTaBaTa OJl CTpaHa Ha
HAaCTaBHUKOT C€ KIYYHH KOMIIOHCHTH Ha IIPOUHCCOT Ha HUCTPpaAXyBamke U
ooOpyBame Ha cBojaTa padora. [logoOpyBameTo Ha HACTABHUKOT BO CBOjaTa
HACTaBHA TIPAaKTHKAa TOBJIEKyBa M TOJ00pYBamke Ha MOCTUTHYBamaTa Ha
YUYCHULIUTE.

Ilokpaj oOykaTa Ha HACTaBHUIIUTE 3a IJIAHWpAme W peaH3upame Ha
HacTaBaTa, NoTpeOHa ¢ M 00yKa 32 CTCKHYBAbE HAa 3HACHA, BEIITHHU 1 CTABOBU
O]l acreKT Ha mpaBeme pedrekcrja Ha HacTaBaTa. CTEKHYBAWETO HA 3HACH:A,
BEIITHHM U CTABOBHU 3a peduiekcrjaTa, TOTpeOHO € 1a 3all0vYHe YIITe 0] HajMalia
BO3pacT BO pPAaMKUTE Ha CEMEjCTBOTO M HAJBOpCIIHATA CpEIWHA, MMa Ja
MPOJIONKH BO 00pazoBaHueTo. CpeTHOIIKONIUTE KOW CBOCTO 00pa3oBaHKE ro
NpOJOJDKYBaaT Ha JONUIUIOMCKM CTyIUHM 32 HAacTaBHMLIM Tpeba mga ce
MOJITOTBYBAAT 3a pediekcrja Ha HacTaBaTa, 32 KOPUCTECHETO Ha ToBeke (hopMu
Ha pa3MHUCIyBambe 3a HacTaBaTa KOM MOXKaT Ja TO 3rojeMar HEeroBHOT
noteHIrjaneH egexT. CTeKHATUTE 3HaeHa, BEIITHHN U CTAaBOBH 3a pediekcuja
Ha HAaCTaBaTa BO TEKOT Ha JOAUIUIOMCKHTE CTYAUH U CO JOMOJHUTEIHU OOYKH
BO TEKOT Ha CBOjaTa paboTa Kako HACTaBHUK, HACTABHUKOT MOXKE J1a T’ KOPUCTH
3a edexTuBeH MpodecroHanIeH pa3Boj Kaue ce OYeKyBa KOHTHHYHPAHO N1a TH
UCIUTYBA CBOUTE MPETIIOCTABKY U MPAKTUKH.
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Bpyxdunag u Mepudwmin ( Brookfield, 1995; Merrifield, 1993) Bo cBonte
HUCTPaKyBama MOKaXKaa JIeKa KPUTHIKOTO PAa3MHUCIYBambe MPOJODKYBa Ja Oue
e(ukacHa TexHUKa 3a npodecruoHaneH passoj.

2. PE®JIEKCMBHOTO YYEWE HA HACTABHUIMTE I10
MATEMATUKA
2.1. IITO E PE®JIEKCUJA HA HACTABATA?

Pednexcujata Ha HacraBaTa € pa3MHUCIyBame€ OJf CTpaHa Ha
HACTAaBHUIIMTE 3a TOA INTO MpaBejie BO YYMIHUIATA, 30IITO MPaBaT OJPEICHU
pabotu u mamu Toa (PpyHKIHOHHMpa. BeymHOCT peduiekcrjaTta € pa3MHUCITyBambe
BO paMKHUTE Ha MpPOIECOT HA CAaMOHAOJbYAyBambe M caMoeBalyandja BO
(yHKIMja HA KOHTUHYUpaAHO yueme. OBaa mpakca BKIy4YyBa IMperieayBame U
aHanM3Mpame Ha COINCTBEHUTE HAYMHU Ha padoTa W pecypcH co Ied Ja ce
nneHTH(UKyBaaT CHJIHM W ci1a0u CTpaHM Ha HacTaBaTta M Jia Ce IPOHajaar
HAYWHHM 3a M0J00pyBame. Bo TeKOT Ha peduiekcujaTa, Kako TEKOBEH MPOIIEC e
coOupaart JIoKa3u KO MOXKe Jla 00e30e1aT MOKOHKPETHH HACOKU BO paboTaTa Ha
HAaCTaBHUIINTC.

Pedrnekcujata Ha HacTaBHaTa paboTa MOXE Ja T BKIy4yBa CJICTHHBE
CJIEMEHTH:

IIpernen Ha HacTaBHMYKATa aKTUBHOCT: HacTaBHHIIMTE ce aHraxupaar

BO pa3MHUCITyBam€ 3a CBOMTE YaCOBH, KaKO TH CIPOBEIyBaaT M Kako pearupaaT
Ha TIOTpeOUTE U HAPEJOKOT Ha yUSHHUIIHTE.
AHanu3a Ha  pesyaTtarure:  HacraBHMIUTE W aHAIU3UpaaT

NOCTHTHYBambara Ha yUYCHHILUTE, YYECTBOTO U APYrd (aKkTOpH IITO MOXKAT Ja
BJIMjaaT Ha YCIEIIHOCTa Ha HacTaBHaTa padora.
Unentudukanpja Ha  mpeam3BuuuTe M Moxsoctute:  Ilpeky

pedraekcujaTta, HACTABHULIUTE TM OTKPHBAaT MPOOJIEMHUTE M TPEIU3BHLUTE BO
CBOjaTa HAaCTaBHA METOJIOJIOTHja, KAKO M MOYXHOCTHUTE 3a IOJ00pYBambe.
IInanupame Ha momoOpyBame: Cropen aHamm3aTra, HACTABHUIIUTE TH

OlpelenyBaaT KOHKPETHMTE 4YEKOpHM INTO MOXKE Ja Tu IIpe3eMaTr 3a
o100pyBame Ha CBOUTE METOAM Ha MPEJaBambe U Pe3yITaTUTE Ha YUCHULHUTE.

Kaxo mucnoBeH mporec, pa3MHucIyBamaTa Ha HACTABHULIUTE BO TEKOT
Ha HacTaBHATa IMpaKTHKa Ce pa3BHBaaT, a CO Toa W CaMUTe HAacTaBHUIM. Toa
3Ha4M JieKa pediexcujaTa € akTUBEH MPOLec KOj UM OBO3MOXKYBa Ha JIyreTo Aa
pasMmciaT M Ja ydyaT O]l HUBHUTE HCKYCTBa, KOHCTPYHPajKH HOBO 3HACHE U
NPUMEHYBajKU 'O TOA 3HACHE BO HOBH HCKYCTBA.
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Crnopen [jym oOpa3oBaHueTO €: ,,0Haa pPEKOHCTPYKIHja WIIH
peopraHu3anyja Ha UCKYCTBOTO LITO IO J0JaBa 3HAYCHETO HAa MCKYCTBOTO H
HITO ja 3rojJieMyBa CIIOCOOHOCTa Ja C€ HAacOYM TEKOT Ha MOCIeJ0BATEITHOTO
nckycTtBo®. OBa MOXE Ja WM 3BYyYH ITO3HATO HA OHHE KOW T'O MPOyUyBase
HAYYHHOT METOJ M y4YeHmeTo 0a3upaHo Ha HMCIHTyBame. YecTo BemmMe JieKa
IPaicETO 3HACHE Kaj YUYCHHLUTE € KOHTHHYHpaH MNpPOLEC Ha OTKPUBAME
3aCHOBaH Ha Tpallama, HCTPaXyBambe, OOMOM W TPEUIKH, H3BICKYBambe
3aKJIy4OI 10 pa3MHUCIyBamke W TpHMEHa Ha Taa akTUBHA peduiekchja 3a
peluIMKanyja W IMOHATaMOIIHO yd4eme. VcToTo Tpeba ma ce ciiydyBa M BO
HacTaBHATa MPaKTHKA Kaj CEKOj HACTABHHMK.

Pedunekcujara Ha HacTaBHaTa paboTa € OJ CYHITUHCKO 3HAYCHE 3a
npodecroHaTHHOT pa3BOj Ha HACTABHUIINTE W 33 MOA00OpyBame Ha
obpaszoBHHOT Tiporiec. OBaa mpakca MM TOMara Ha HACTABHUIIMTE Ja Ouaatr
noeuKacHu, Ja TU aJanTUpaaT CBOUTE METOIM CIOpe] INOTpeOuTe Ha
YUCHUIUTE U Ja 6I/IIlaT MOArOTBCHU 3a HNPCAU3SBULUATEC Ha COBPEMCHOTO
obpazoBanue.

2.2. BUJJIOBU PEDJIEKCHUJA HA HACTABATA

Peduiekcujata Bo akiwmja, BoBeaena oxa Jonana Illon (Donald Schon),

ce OJIHeCYBa Ha MPOIECOT Ha Pa3MUCIYBabE U YUCHC IIITO CE OJIBUBA BO TEKOT
Ha aKIyjaTa Wil KOHKPETHHOT paboTeH mporec. OBaa Teopuja ce Gpokycupa Ha
CrocoOHOCTa Ha JTyreTo Aa peduieKTupaar u Jia To aJJanTHpaaT CBOETO PadOTeHe
U OJIHECYBame BO PEANHO BpeMe, 0e3 MpeTxojJHa MOATOTOBKA WM JTadoKa
aHamm3a.

Knyunata wuzaeja e jeka jyrero BO cBojata mpodeCHOHATHA Tpakca
YeCTO Ce COOUyBaaT CO KOMIUIEKCHH MPOOJIEMH M CUTyallMd KOM HE MOXKaT J1a
Oupar mpeaBHIICHH OJHATIPE U 32 KOM HeMa BpeMe 3a J1adoka aHainu3a. 3aroa,
pedrnekcrjata BO akmWja WM J1aBa MOYKHOCT Ha TpodecHOHANIHUTE Ja
pasMKCIyBaaT U Jia pearupaaT BEHAIL, Jia TO aJanTHPaaT CBOCTO OJTHECYBAE U
Jla y4yaT oJ] COIICTBEHUTE JejCTBA BO peajHo Bpeme. OBaa TeOpHja ce OJHECYBa
Ha TMpouecute Ha ,,0p30 pa3MmuciIyBambe" H , KPEaTHBHO pellaBambe Ha
mpobiemu" ImMTO ce ClaydyBaaT BO paOOTHUTE CpPEIWHH Kajue IITO
podeCHOHANIIUTE MOpAaT Jia JIOHecaT OJUTYKH U Jia JCjCTBYBAaT BEHAIII.

PedrnekcujaTa Ha nejcTBO, ucTo Taka BoBeaeHa ox [owamn Illon, ce
OZIHECYBa Ha IIPOLIECOT HA pa3MUCIyBalkbeé W YUYEHE IITO CE CIydyBa IO
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3aBPITYBamkE Ha OJPEICHO JICjCTBO, HAKO MOKE Ja Omjie OMIIO KOj BUII Ha aKIlHja
win paboreH mpomec. OBaa Teopwja T'M MOAAPKYBa MpodecHOHANIHUTE Ja
aHaJIM3MpaaT U pa3MHUCIyBaaT 3a CBOMTE JEjCTBA 10 HUBHOTO 3aBpIIyBambe, 32
Ja TH paz0epart v moo0paT CBOMTE BEIITHHH U 3HACHA.

Kmyunata uzeja e nexa pedruexcujata Ha A€jCTBO UM JlaBa Ha JyreToO
MO’KHOCT Jla TH aHAJIM3UpaaT U pa30epaT CBOMTE /CjCTBA U Aa TM NPUIAroAatr BO
uanuHa. [IpodecronanuuTe MOXaT Aa ro HCTPaKyBaaT CBOETO OJIHECYBambe, Aa
pasMuciayBaaT 3a JejcTBaTa KOW TI'M HampaBWie W Ja pa3deparT Kako Ja T'H
momobpar cBouTe mNpodecHoHaTHN BEIITHHW W 3Haewma. Peduiekcujata Ha
JICJCTBO MM JiaBa MOXXHOCT Ha JyIeTO Ja M3BJCKyBaaT 3HACHE O] CBOHTE
UCKYCTBa U JIa TO TI0JI00paT CBOETO paboTeHe BO UIHUHA.

W nBata BUmOBM Ha peduiekcHja ce 3HA4ajHH BO MPOPECHOHATHOTO
y4eme W pa3Boj, U MOXAaT Ja Ce KOPHCTaT 3a IMoA00pyBame Ha paboTHHTE
METOAHM U pelIaBame Ha Npo0IeMHu BO pa3InyHU chepH Ha JKUBOTOT.

2.3. 30lITO E TIHOTPEBHO PA3MUCIIYBABE  HA
HACTABHUIUWTE 3A HACTABATA?

PaSMI/ICHYBaH:eTO Ha HaCTaBHUIUTC 3a HacTaBaTa WM IIoMara naa
IpEeMUHAT Of AOKUBYBAamkE Ha COAPXKHMHATA, O pa3dupame IITO Ce CIYYHIo U
3omrTo. OBa HUBO Ha CAaMOCBECT € MOKEH COjy3HHWK Ha HAaCTaBHHUKOT, OCOOEHO
KOTa 01 TOA - IITO M KaKO Pealn3upaji BO TEKOT Ha HACTaBaTa MOXKE Ja CMEHU
BO MOMCHTOT. AKO HACTaBHHUKOT HE CE€ COMHEBAa BO CBOHWTE HCKYCTBa H
pasMucCilyBa 3a HMB Ha HWCT HA4YMH, TOoram HE MOXKEC Ia O4YE€KyBa COIICTBECHO
nonoOpyBame. Pa3MucinyBameTo Ha HACTaBHUIIMTE 3a HAcTaBaTa € Of
CYLITUHCKO 3HAYCH-€ OJ1 IIOBEKE MPUUNHU:

- [lomoOpyBame Ha HacTaBHMUKaTa mpakca: Peduiekcujara UM J103BOJyBa
Ha HACTaBHULOHUTE Ja TM IMPOHCHAT CBOUTC MCETOJU Ha IOYYYyBalkE W 1a T'HM
uieHTHOUKYBAaT CUITHUTE U ciabute ctpanu. OBa OBO3MOXKYBa KOHTHHYHPAH
MpoIieC Ha YCOBPINYBAWKE M AJaNTHPame Ha METOIUTE 3a MoJo0pyBame Ha
YUCHETO Kaj YYCHHUIUTE.

- Ilepconammzanuja Ha yuemeTo: l[Ipeky pa3MuciayBame, HACTABHHIINTE
MOJKaT Jia T pa3depar moTpeduTe, MHTEPECUTE M CTUIIOBUTE HA yUeHhe Ha CEKOj
y4YeHHUK noequHeuHo. OBa UM OBO3MOXKYBA J1a TO MEPCOHAIU3UPAAT YUCHETO U
Jla TO aJlanTHpaaT Ha HA4YMH KOj Ha CEKOj YUCHUK K& My OBO3MOXH Jia TIOCTUTHE
Haj1o0pu pe3yaTaTH.
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- IlomobpyBame Ha ydeHWUKUTEe pe3ynaTarn: Kora HACTaBHUIUTE TH
aHaAIIM3MpaaT CBOUTE METOJIU W PE3yJITaTUTe Ha YYEHUIIUTE, MOXKaT Jia TH
MPOMEHAT HACTABHUTE CTPaTeruy 3a MoJ00pyBamke Ha IOCTUTHYBamaTa Ha
YUICHUIINTE U 32 HAMayBamke HA HEPAMHOIIPABHOCTUTE BO YUCHHETO.

- A,Z[aHTI/IpaH»e Ha TCXHOJIOIIKKW W O6p330BHI/I HWHOBAaIuMn: HpOHeCOT Ha
pe(l)J'IeKCI/Ija WM OBO3MOXYBa Ha HACTABHUIIUTC nOa 6I/I,Z[aT IIOCBCTCHHU Ha
HHOBAaIlMMu BO O6paSOBaHI/ICTO U J1a TWU HUHTETpHUpaaT HOBUTC TCXHOJIOTUU U

METOJIM BO CBOjaTa HAcTaBa.

- Pa3Boj Ha mpodecmonannu BemrtuHH: PasMuciyBameTo TM 1momoOpyBa
npoeCHOHANHUTE BEIITHHA HAa HACTABHHUIIUTE W TO MPONIMPYBAa HUBHUOT

KpyT Ha 3HACHA.

- [loBeke 3amoBoscTBO M MoTHBaIHja: CriocoOHOCTa Ha HACTABHUIIUTE J1a TH
BUJIAT TO3UTUBHUTE PE3yJITAaTH OJ] CBOjaTa HACTaBa M YYCHE MOXKE Jla UM
co3/1aJie YyBCTBO Ha 3a/I0BOJICTBO M MOTHBAIlHja BO HUBHATa podecHja.

PasmmcnyBamero Ha HAcTaBHUIINTE 3a HacTaBaTa € €CEHIMjaJieH
€JIEMEHT 0]l KOHTHHYHUPAHOTO NMPO(ECHOHATHO YCOBPIIyBambe U MOJ00pyBame
Ha 00pa3oBaHueTo. Toa UM OBO3MOKYBa Ha HACTABHUIIUTE /1a OUIAT TTOCBETCHU
¥ KBAJIMNTETHH BO CBOjaTa HacTaBHa paboTa M /1a UM OBO3MOXKAT Ha YUCHHIINTE
Haj700p0 MOXKHO 00pazoBaHUeE.

Toa 3HauW, aKO HACTABHHMKOT Ccaka Ja ja mojo0pyBa cBOjaTa HACTaBHA
MpaKTHKa W [OCTHTHYBaWkaTa Ha CBOUTE YUYCHHIIM Tpebda MOCTOjaHO Jia
pa3MuciyBa 3a OHa INTO IO MpeJaBa M Kako ro mpelaBa W Ja ja OleHyBa
e(eKTHBHOCTA Ha HAacTaBara. Pa3MHCIIyBameTO O]l CTpaHa Ha HACTABHUKOT €
CYIITHHCKA KOMITOHEHTA 3a MPOMEHA Ha 00pa30BHATA METOIONIOTH]a.

Co crekHyBame Ha HaBHKa 3a MpaBeme Ha peduiekcuja Ha HacTaBara,
HAaCTaBHUKOT C€ CTEKHYBa W CO KyJATypa Ha peQIIeKTHBHA MpPaKTHKA, KOj
CO3/1aBa OCHOBA 32 IIOCTOjaHO OA00PYBakbE Ha HACTaBaTa U YUCHETO.

2.4. MMPUAOBMBKN HA HACTABHUKOT O PE®JIEKCHUJA
HA HACTABATA

HacraBHHKOT KOj pa3MuciiyBa 3a cBojaTa paboTa, CEKOoram Belld JeKa
HEroBaTa HaCTaBHA MPAaKTHKAa MOXe Jia ouje ymre nogoopa. [Ipumodbuskure 3a
HACTaBHUIINTC KOU pa3MI/ICHYBaaT 3a CBOCTO HOY‘IYBaH)G n yqu)e Ha y‘leHI/IHI/ITC
ce TojemMHu, a Om Owmje ymTe TOTOJIEeMH [OKOJIKY OBHE HACTAaBHHIIM TH
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oxpabpyBaaT CBOWTE KOJICTH J1a TO MpaBaT HCTOTO. Pedekcnjara Ha HacTaBara
My OBO3MOYKYBa Ha HACTaBHUKOT:

[onobpyBame Ha HacTaBHAaTa paboTa U camonoBepOa: [lonoOpyBame Ha

METOAUTEC HaA HOY'-IYBaH)e MOXKE€ aa o 3aCHujin YBepeHI/IeTO Ha HACTABHUKOT BO
HETOBHUTE CIIOCOOHOCTH.
[lpoMonmja Ha WHOBaIlMM W KPEaTHBHOCT: [loTTuKkHyBame Ha

KpPCaTUBHOCT U CKCICPUMCHTUPAKLE CO HOBU KOHICTIIWU IITO THU n0)106pyBaaT
IMOCTUTHYBamkaTa Ha YYCHUIIUTEC.

Dokycupame Ha VYCHHKOT M TJeJamkhe BO HETOBUTE TNEPCICKTHBU:

HacTaBHUKOT akTHBHO C€ CTaBa BO yjoraTa Ha YYEHHKOT WM ja pasrieayBa
CBOjaTa padoTa MpeKy HErOBH OYHU.
PasBuBame Ha pediekcHjaTa Kaj VYEHHUIHMTE: AKO HACTAaBHUIUTE T'H

HacovyBaaT yYCHHIINTC KOH pediekcuja, THE MOXKaT TOoePHUKACHO Na TH
MOTTHUKHAT J1a Pa3MHUCIyBaaT, aHAIM3Mpaar, OICHyBaaT M Ja ro moaoOpyBaar
cBOETO yuewe. OBa ce KIyuHU BEHITHHU 332 HUBHO Pa3BUBabE KAKO HE3aBUCHU
YUC€HUIM, IpHU MITO C€ HUCTaKHyBa 3HAYCHECTO HaAa HACTAaBHULOUTE KaKo
pedIeKCUBHU IPAKTHYAPH.

UckpeHoct u camoorieHka: bunejku pediekcujara ce omHecyBa KOH

cBouTe M300pH, yCIeCH, IPElIKH W MPOQEecHOHANeH Pa3Boj, HACTABHUKOT Ha
OBOj HA4MH ja OAPXKYyBa UCKPEHOCTA KOH cele.

2.5.KAKO HACTABHHUKOT JA IIOYHE CO PEDJIEKCUJA HA
HACTABATA

HacraBuukor Tpeba ga caka ga ro MOJOOpH Pa3sMHUCIYBAHETO 3a
COIICTBCHOTO YYCHLC WM Ada T'M NOOAAPKYBa KOJIETMTC Ja 3anodyHar cCo
pedriekcrja Ha HacTaBaTa.

ITogeTokoT co pediiekcHja Ha HacTaBHaTa paboTa MoOke nma Owume
KOPHCEH TIpoliec 3a MoAo0pyBame Ha HACTaBHATa IpaKca W MOJUTHYBame Ha
KBJIUTETOT Ha OOpA30BAaHMETO INTO CE HYIW Ha yuyeHunure. Yekopu Kou
HACTAaBHUKOT MOXeE Jla TH CJIe/IM 3a Jia 3armoyuHe co pedriekcrjaTa Ha HacTaBHATa
pabora ce:

UpnentudukyBame Ha nenute: [IpBHOT dYeKop BO MpPOLECOT Ha

pedekcuja e a ce UACHTU(UKYBAaaT CBOUTE IISJIM U IEJINTE KAKO HACTABHUK.
Kowu ce monte ouexyBama o HactaBara? LlITo cakam ja mocTurHam co mojara
HacTaBHa Mpakca?
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Cobupame Ha nmogaroiy: CodupameTo Ha MOAATONN M WH(OOPMAITIH 3a

HACTAaBHHOT INpolec € BakeH dekop. OBa MoOXe Aa BKIydyBa aHaiu3a Ha
pe3ynTaTUTe Ha YYEHMLUTE, HUBHUTE peaKklUd, HAacCTaBHM CpEJICTBA M
MaTepujaiy, Kako U IJIaHUPamke Ha HacTaBaTa U u3Beznoa.

PasmucnyBamwe M aHamusza: llpersenyBameTo M aHAIM3UPAEHETO Ha

coOpanure moparoun ¥ uHGOpMauuu e ciaelHuoT dekop. Ce pasmuciyBa 3a
ITO C€ OJIHECYBAaT MOJATOLUTE U KaKO CE OJIBUBAJI HACTABHUOT IIPOIIEC.
WUnentndukyBame Ha CWIHWUTE W clabure crpaHu: HacTaBHHKOT

OJiroBapa Ha IMpamamara Kako TI'M KOPUCTH CBOUTE CHJIHHM CTPAHH Kako
HACTABHUK M KaJie C€ HErOBUTE CJIa0W CTpaHW KOU MOXE Jla My MMOMOTHAT Ja TH
uaeHTH(UKyBa 00JacTUTE ILITO MOXE J1a TH OJ00DH.

[Inanupame Ha akuy 3a oAo0pyBame: Ha ocHOBa Ha peduiekcujara,

ce IUIaHMpaaT KOHKPETHH aKTHBHOCTH 3a Mmojao0pyBame. Kako Moxke ga ru
moo0pamM MouTe cliabu CTPaHU M A3 TW UCKOPHUCTAM CBOUTE CHIIHH CTPaHH 3a
noo0pa HacTaBHa padoTa?

HWmnnemeHTanmja w  mpocienyBame: Clieielhe Ha IUIAHOBUTE H

aKTHBHOCTHTE INTO ce M30paHM M HUBHATA MMIUIEMEHTAIMja BO HAacTaBHATa
pabora. 3HauM, HACTAaBHUKOT HPOJODKYBa Ja TM CJIEOU PE3yJNTaTure |
aHaIM3Upa Jallk UMa M0100pyBame.

Pedrnekcuja Bo TekoT Ha menata ydyeOHa roamHa: Pedrnexcujata He

Tpeba na Ouge eaHOKpaTeH mporec. KOHTHHYUPAaHOTO pasMHCIYBamkbe H
aHaK3a BO TEKOT Ha IeyiaTa yueOHa roIuHa ke My MOMOTHE Ha HACTAaBHUKOT J1a
CC ajalnTvpa Ha HOBU MNPEAU3BHUIN U Ja THU HO[IO6pI/I CBOUTE MCTOIU Ha
IIOy4YyBame.

CopaboTtka U cmojenyBame Ha mckycTtBa: CopaboTka co KOJETHTE U

CTIOZIeTyBamkhe Ha HMCKyCTBa W pediekcHu Moxe ja OuJie O/UIMYeH HAuuH 32
moo0pyBame | Ja ce BOBEIAT HOBU UJICH M MPUCTAIH BO HACTABHUOT MPOIIEC.
PedrnexcujaTa Ha HacTaBHaTa paboTa € MPOoLEC IITO Oapa NOCTOjaHOCT U
MOCBETEHOCT HAa HACTaBHUKOT KOH HEMpPEeKWHAT mpodecrnoHaseH pas3Boj U
nojo0pyBame Ha OOpa30BaHMETO HA ydueHHIUTEe. HacTaBHUIIMTE MOXKaT Ja
KOPHUCTAT Pa3IMyHU METOM 32 COOMparhe Ha MOAATOIM KOU K& UM MOMOTHAT BO
nporecoT Ha pediiekcuja. EBe HEKOJIKYy mpUMeEpH Ha METOJM 3a COOUpame Ha
HO/IaTOIH:
AHanmn3a Ha TIOCTHTHYBambaTa Ha YYCHUIMTE: [IperieayBame W aHannM3a Ha
pE3yATATUTE HA YUCHWIIUTEC BO PA3UYHU HAYMHHU HA MPOBepyBame ( YCHU H
MUCMEHU OJIT'OBOPH, MTPOEKTH, U3BEIOM, JOMAIIIHU 3a/1a4u U ci1.). OBa Moxke Jia
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I HAEeHTH(UKYyBa OOJAcTUTE Kaje YYCHUIMTE ITOKaKyBaaT yCIleX W OHHE
00J1acTH BO KOM MOKeOu ce NoTpeOHU oA00pyBama.
HaGspynyBame M JOKYMEHTHpame Ha 4YacoBHUTE: AKTHBHO HaOJbyAyBame U

JOKYMEHTHpAamke Ha YacOBUTE CO II€N Ja Ce ClefaT YYCHHYKHUTE DPEaKIHH,
KOPHUCTEHETO Ha HACTaBHHUTE MaTepHjaii M HAYMHOT Ha TmoydyBame. OBa
OBO3MOKYBa HACTaBHHMKOT Ja pa3depe Kako ce OJIBMBa HACTaBaTa BO PEATHO
BpeMe.

IIpuToa Moxke 1a ce KOPUCTH:

v' JIHEBHMK Ha HAaCTABHUKOT Kako c(EeKTHBEH METOJ] 3a COoOupame
uHpOpPMAaIMK TO 3aBpIIyBalke HA CEKOj HAcTaBeH dac. HacTaBHUKOT TH
perucTpupa JeTaluTe BO TeTpaTka WM BO JIEJOT 3a OeNelmKd Ha CBOjOT
Tese()OH WIIM MOJKE J1a KOPUCTH TJIACOBHH OENENIKH 3a J1a TH 3a4yBa PEaKkluUTe
W 4yBcTBara 3a cebc M 3a ydeHHIUTe. BakBute 3amumcu My romaraar Ha
HACTABHUKOT Jia TH 3allOMHHM Ba)KHUTE MOMEHTH O] HacTaBHHOT 4ac. Cemak,
BaXHO € JIa C€ MCTaKHE JIeKa OBOj METOJ HE € TOJKY TEMEIIEH WJIH JIOBEPIUB
KaKo HEKOM APYTHM METOJAU 3a coOMpame Ha MojaTony. J[HEeBHHKOT MOXe Ja
Ouje MOMIOKEeH Ha CyOjeKTHBHOCT W HACTABHUKOT MOJKE Ja M30CTaBH HEKOU
JeTand WM Jia My BIMjaaT CBOMTE YYBCTBA W PEaklWH. 3a Ja ce momobopu
e(uKacHOCTa HA JTHEBHUKOT, HACTABHUKOT TpeDa J1a TO KOPUCTU KaKO CPEACTBO
3a IIOCTOjaHO pa3MHCIIyBame 3a HacTaBaTa. 1oa BKIy4dyBa pEIOBHO
NOCTaByBamhe HA CIMYHM IMIpalialkba 110 3aBPUIYBAmbETO HA YacoT W
pa3MHCIyBame 32  MOXHOCTUTE 32  MNOJ00pyBame.  JOMONHHUTENHO,
0JIBOjYBamkETO Ha BpEME 3a pa3MUCIyBame 3a HacTaBHaTa paboTa ro co3laBa
[UKITYCOT Ha TPO(ECHOHATHO pasMHCIyBamke KOE MOXE Ja JOBeae J0
noJo0pyBame Ha HacTaBara.

v' TlpucyctBo Ha Kojiera ja HaOJbyJIyBa € €JIeH OJl METOIWUTE KOW
HACTABHUIIUTE TH KOPHUCTAT 32 Jia TH TMOJ00paT CBOUTE HACTABHU METOIH U Ja
r'o MOJIMTHAT KBAJUTETOT HA HacTaBHaTa paboTta. OBOj IpoIlec BKIIy4yBa MOKaHa
Ha KOJETH Jla NPUCYCTBYBaaT Ha 4YacoT W Ja T'M OICEepPBHpaaT HACTABHHUTE
METO/IM U UHTEPAKIMUTE CO y4eHuIuTe. Tue moToa codupaar HHGpOpMAIHHA U
00e30emyBaaT MoBpaTHa MHPOpPMaIHja Ha HaCTaBHUKOT. H(bopMaruiTe MoxaT
na ce codepar mpeKy HaOJbyAyBarmbe WIK CO MUITYBambe Ha OENEIIKY 3a OJpeacH
JIeJT 0] HacTaBHUOT 4ac. [1o 3aBpuryBameTo Ha HaOJbYAyBamhETO, HACTABHUKOT H
KOJIETUTE KOW TO HaOJpymyBajge OOWYHO pa3MHCIyBaaT 3a OHA INTO C€
ciydyBaio Ha 9acoT. OBoj MeTon Ha coOupame Ha Mmojarond 3a pediexcuja
¥Ma MPETHOCT BO TOA MITO C€ BKIyUYyBaaT pa3iNyHU MEPCIESKTUBU U Ce CO3/IaBa
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3ae/IHMIA HA HACTABHHIIM KOM MOXAaT Jia CIIOJIENyBaaT M y4ar OJi CEKOj JAPYT.
Konerute Moke na ru croojenaT CBOUTE KIYYHH 3aKIydolld M Ja Jaajatr
pa3avuHU MEPCHEeKTHBM 3a Mono0pyBamke Ha HactaBHata pabora. Osa
BKJIyUyBamkE€ Ha KOJIETUTE BO TPOIECOT Ha peduieKCHja MOXe 1a Ouae o
CYIITHHCKO 3HAuUCH-¢ 3a M0J00pyBamke HA HACTABHATA MpaKca M 3a pa3MeHa Ha
Haj00pUTE MPAKTUKHU O] HACTABATa [0 MAaTEMAaTHKa.

v' CHHMame Ha BUJ€EO0 O] HACTABHHOT Yac € MOKEH METOJI 3a COOMparhe Ha
uHQOpMaIK 32 HAacTaBHATa padoTa M MHTEpaKIuuTe BO yuuimHunarta. OBaa
TEXHUKA UM OBO3MOXKYBa HA HACTABHUKOT U HA YYCHHIIUTE Jia TO BHJAT 4acOT
OJl pa3JIMYHU acCleKTH U Jia JTOOWjaT HEMPOMEHET W HENPUCTPACEH MOrJIe] 3a
epeKTHBHOCTA Ha HacTaBaTa. Buleo cHUMKara My JaBa Ha HACTaBHUKOT
MOXHOCT Ja I'l nperjieia OAHECyBamaTa U pEeaKUUTE Ha YUCHUIUTEC, KaKO U
CBOUTE CONCTBCHU METOJIM M HAUMHK Ha Toy4yBame. OBOj HAUMH MOKe Jia Oujie
0COOCHO KOpHUCEH, OWIEjKM HACTABHUIIUTE IIOHEKOTAlll HE MOXAaT Ja THU
3a0ernexaT CUTE JIeTallk BO peanHo BpeMe. HacTaBHUKOT MOXKe Ja To mperyieaa
BHJICOTO BO BpPEME IIITO My OJATOBapa M Jia MpaBu Oenenku, (pokycupajku ce Ha
ACTIEKTHTE KOW OW cakai Ja Ty mojgoopu. BakBoTo coOupame Ha HHPOPMAIIUN
My OBO3MOXXYBa Ha HACTaBHUKOT Jia T WACHTUUKYBa oOnacTuTe 3a
MoJ00pyBame U Ja Mpe3eMe KOHKPETHH MEPKH 3a 1Mo100pyBambe Ha HacTaBHATa
pabora.

v' ®opmupame Ha peIIEKCHBHHU JIUCKYCHH MOKE J1a OUJIe OJUTHYEH HAUNH
3a HACTABHUIIMTE JIa CE aHTAKHUPAAT BO MPOIECOT Ha pediekcrja Ha HACTaBHATA
pabora u ma ru momoOpar CBOMTE METOIU Ha mpenaBame. OBOj METOJ Hajara
coOupame Ha Maja Tpyla HACTAaBHUIM, OWJIO JWYHO WIM TPEKy OHJIAjH
wiaThopMu, Kaje ITO MOXKE Ja Ce CIOJeNU BHACO OJf 4acoT Ha Jpyr
HacTaBHUK. [10TOA, YYECHUIIMTE BO JUCKYCHjaTa IO aHAIU3UpaaT BHICOTO H
pasroBapaar 3a WCKYCTBOTO HAa HACTaBaTa M HAYWHUTE HA YYEHE IITO THU
HaOJpyayBaaT. Bo oBHMe aAHMCKycHH, HACTaBHHUIUTE MOXKAaT Jia CIIOJENAaT
pasiiMyHu TEPCHEKTUBU MW HCKYCTBA W Jla T'M aHajlu3upaarT MCETOAUTE U
CTpaTermuTe Ha JPYrdoT HactaBHUK. OBa Moxe jaa Oujae KOpPHCHO 3a
UACHTH(GHUKYBAkhEe HA YCICIIHW METOJH, KaKo M Ha O0JacTUTE KOW MOXKeOu
Oapaat nojo0pyBame. OBOj METOJT OBO3MOXKYBa aKTUBHA COPA0OTKAa U pa3MeHa
Ha wIerd Mel'y HACTaBHHUIIUTE W MM IOMara jia ro pasriieyBaaT CBOjOT paboTeH
MpoIIeC O/ Pa3IMYHU ACMEKTH. Pe3ynraTtor mMoxe Ja Ouje mojoOpyBame Ha
HACTAaBHATA MPAKTUKA U MOJANTHYBakE HA KBAJIMUTETOT HA HACTaBaTa.
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AHKETH ¥ aHKeTHpambe Ha yUeHuImTe: Kpenpame n cpoBeyBame Ha aHKETH 1
AaHKETHpamke Kaj yYCHUIMTE 3a Ja Ce JI03HAC 3a HHUBHHUTE IEPCICKTHBH U

CTaBOBHM KOH HacraBata. OBa MoOke Ja OujJe BaykeH M3BOp Ha MH(OpMAlUHU 3a
oI00pyBame Ha HACTABHATA MPAKTHKA.

Komynukanmja co ydeHunute: Pa3roBopu W JUCKYCHU CO YYCHHUIUTE 32

HUBHOTO yueme, MHTepecH U mpenm3Buny. OBa OBO3MOXKyBa Ja ce pasdepe
KaKO Ce YyBCTBYBaaT M KaKBHU IMOTPEON MMaaT y4eHHIUTE.

Copabotka co kozerurte: PasroBopu u copaboTka cO JAPYrH HACTaBHUIIH,

pa3MeHa Ha BcKycTBa U peduiekcnn. Komerure Moxxar a OuaT oJyindeH U3BOp
Ha HH()OPMAIIUKU U MTOPIIKA.

Amnannza Ha jguTeparypata W HCTPaKyBarba: I/ICTpa)KYBaH:e U 4YuTamkC Ha

aKajJieMcKa JuTepaTypa, CTaTHH W M3BElITan 3a 00pa3oBaHWE M METOJIMKa Ha
HacTaBaTa IO MaTeMaTHKa, 3a 1a Hay4aT HOBU TCHACHLIUU U 1a 6I/II[aT BO TE€K CO
Haj10OpUTE MPAKTHKU BO 00J1acTa HA MaTeMaTHKATA.

HacraBHunure moxar Ja It KOMOMHUpaaT OBHE METOJM W Jia THU
MpUIaroJaT Ha CBOHMTE MOTpeOM M KOHTEKCT Ha HacraBaTa. BaxkHo e na
BHUMaBaaT CcO CcOOMpameTo Ha TMOJNATOIM M Ja CE OCHrypaar Jeka
rH(OpMAIUUTE Ce aHATU3UpaaT U KOPUCTAT 3a MOJ00pyBamke Ha HACTaBHATa
pabora.

2.6.EOEKTOT HA PE®JIIEKCUJATA HA HACTABATA BP3
YUYUJIMIITETO

Pednekcujata Ha HacTaBaTa nMa 3Ha4aeH edekT Bp3 yumwinmreTo. OBaa
npakca MM JiaBa Ha HACTABHHUIIUTE MOXHOCT Ja C€ aHTaXHpaaT BO IOCTOjaH
mporiec Ha TpodecroHalieH pa3Boj W Moao0pyBame Ha CBOjaTa HAcTaBHA
METOJI0JIOTHja.

Toa 3Hauum JieKka TMOTTHKHYBameTO Ha pedJeKkchjata Ha HacraBaTa BO
VUHIIAIITATa € OJf TOJEMO 3HAa4YeHme HE caMO 3a CEeKOj HAaCTaBHHK, TYKYy W 3a
VUMJIMIITETO Kako IiefiHa. Pa3BHBameTO Ha KyaTypa 3a pedrekcuja Ha
HAcTaBaTa T'M MOJA00pYBa YUYHIIHMINTATA, CO3/1aBajKd OCHOBA 3a MOCTOjaHO
yHanpeayBambe Ha HACTaBaTa U MOCTUIHyBambaTa HA YUYCHUIIUTE. KyHTypaTa Ha
mpaBeme pedieKCHja € BakHa ¥ 34 YUECHHUIINTE U 32 HACTABHUIIUTE U Tpeba cuTe
Jla ja moipIKart.
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Bo yumimimTeTo ce co3gaBa CpelMHa Ha copaboTKa Mery HAaCTaBHHUIIUTE
ounejku npu pedeKcrja Ha HACTABaTa HACTABHHUIIUTE Pa3MECHYBaaT MCKYCTBA,
ja momoOpyBaar cBOjaTa HacTaBa M HAacTaBaTa Ha HUBHUTE Kosierd. Ha oBOj

Ha4MH C€ pa3BUBaaT JOOPHW MPAKTUKHA BO pAMKUTE HA YUMUIHIITETO.
3. METOAOJIOI'NJA HA NCTPAXYBAIGE
3.1. IOJABA HA NCTPAXYBABETO

[TojaBa Ha ucTpaKyBame BO OBOj TPy € pedhiieKcHjaTa Ha HAcCTaBara O]l
cTpana Ha HacTaBHUIMTEe Bo PenyOmuka CeBepHa Maxkenonuja, Oujiejku
HacTaBaTta Kako mpodecuja He e jJecHa. Hexonmky ToAaWHW HaHa3aja ucTara ja
peanu3upaar co COOYYBambe€ CO CKOHOMCKH, CKOJIOUIKM M 3/PaBCTBEHH
TCIIKOTHUH. OZ[J'IyKI/ITe mITO HACTAaBHUIIUTC Tpe6a Ja I'Mm HOCAaT BO HHBHUTEC
VUMITHUIM HE Ce MOMAJIKY 3HA4ajHH, HO BJIOTOT € IOT0JeM OTKOJKY INTO OWII
Jocera. 3aToa He MOKe Jia CH JIO3BOJIAT Jia ce MOTIHHPAaT Ha UCTUTE METOJH Ha
[IOY4YyBame U YUCHe, OLICHYBakhe HA IIOCTUTHYBambaTa Ha YYCHUIIUTE U CIL.

3.2. IPEAMET HA UCTPAXKYBAIE

3a Ja ce MpOMEHAT HACTABHHUIIUTE BO CBOETO Tjeldame Ha pedrekcujara,
IpeIMeT Ha HCTPAXKYBAKETO € IMpaBekhe Ha peduiekchja Ha HacTaBaTa Ol
CTpaHa Ha HACTaBHHUIUTE 3a ceOe W €ACH Ha APYT OJ HEKOM acmekTu ( Kora, 1o
KOJIKy BpeMe, 3a IITO C€ KOPUCTH, KOM CTPATEerMu Ce KOpHCTAaT, Ha MITO ce
OJTHECYBaarT Tpaliamara npu pediexcuja).

3.3. ITIPOBJIEM HA NCTPAXYBAE

Yyunumrata co pedaekTHBHA HACTaBHA KYJITypa MMaaT MPETHOCT BO
BpeMe Ha Op3u npomeHu. [IpeMrHOT KOH KOMOMHMpaHa U OHJIajH HACTaBa KaKO
pesynrar Ha KoBug-19 Bo 2020 roguna e omnuueH mnpumep. Hypu wu
HAjUCKyCHUTE HAaCTaBHUIM C€ Hajl0a BO HENO3HaTH Boau. Tpebamie aa rH
MIPEeUCIUTAaT CTPATETUUTE Ha TMOYy4yBame M y4Yemhe W Jla ce MpWiIarogaT Ha
HOBaTa CpeinHa 3a yuewe. Peduekcujara n copaborkara 6ea KIlydHH BEIITHHH
3a Op30 MPUIIAroyBakbe BO TEIIKH BPEMUbA.
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3.4. TIPUMEPOK

Tao6exaa 1. ITon

Tabesa 2. HacraBa BO OCHOBHO WU

Tlon Vuusuiinre BKYITHO cpeaHo o0pasoBaHue
OCHOBHO CpeaHo Yunnumre Bpoj Ha
HACTABHHILH
Maliku 53 51 104 OCHOBHO 113
JKEHCKH 60 57 117 CpemHo 108
BKYITHO 113 108 221 BKYITHO 221

Tabena 3. OCHOBHOTO YYMJIHMIITE € BO

Tpaji Wik Celo

Tabena 4. Bozpactu

Bo3spact Vyuunuire
Vuaunure BKYy OCHOBHO | CpeIHO
O (ronuHM) BKYITHO
Bo OCHOBHO CpeaHo 1o 40 29 30 59
ox 40 mo 50 30 27 57
ceno 52 / 52 ox 50 1o 60 26 25 51
rpaj 61 108 169 Haz 60 28 26 54
BKYIIHO 113 108 221 BKYITHO 113 108 221
Tabema 5. PaboTHO HCKyCTBO BO Tabemna 6. CrerieH Ha oOpa3oBaHue
HacTaBa M y4MJIMILTE
PabotHO Yuunumre | BKYNHO CreneH Ha VYupnumre | BKYIHO
HCKYCTBO 17 5 choBro CPEZHO obpasosarine OCHOBHO | CPEIHO
1o 10 rox. 27 25 52 BIIC 20 10 30
ox 10 1o 20 30 30 60 BCC 49 52 101
on 20 no 30 26 26 52 Hayuen 24 24 48
Hag 30 30 27 57 Jpyro 20 22 42
BKYITHO 113 108 221 BKYITHO 113 108 221

Tadesa 7. HacraBara ja peanu3upaaTr Ha HACTABEH ja3UK M YUMIIMIITA

HacraseH jazuk Yannumre
OCHOBHO CpeiHO
MaKeJ0HCKI 77 81
ambaHCKu 29 23
TypCKH 7 4
BKYITHO 113 108
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3.5. XUTIOTETNYKA PAMKA

Ce mocraBuBa clielHAaTa XUIMOTETUYKA paMKa (MOKHU ce JBa CIy4yad MpH
MOCTaBYBakhETO HA XHUIIOTE3WTE 3a BAKHOCTA M BPCKHUTE Ha peduiekcujara
(Pednekcuja-Bo-akuuja u Peduexcrja-Ha-nejcTBo)):

1. PedrnexkcuBHaTa HacraBa M0 MaTeMaTHKa BO OCHOBHHUTE U CpEIHUTE
yunnuinta Ha PenyOnuka C. MakenoHuja HE 3aBHCH 0J1 paOOTHOTO MCKYCTBO
BO HACTaBa HAa HACTABHHIIUTE M0 MaTEMaTHKA.

2. PedrekcuBHaTa HacraBa MO0 MaTeMaTHKa BO OCHOBHHUTE U CPEIHUTE
yunnumra Ha Peryonmika CeBepHa MakeioHHja 3aBHCH O YYHJIMIITETO BO KOE
HACTAaBHHUILIMTE peaju3upaar HacTaBa.

[TpuToa mpamamaTa KOU ce IOCTaByBaaT Npu peduiekcHja (ce oaHecyBaar
HA METOJIUTE U MHCTPYMEHTHTE 3a OICHYBamhe HA YUCHUIIMTE, YIPABYBAbE BO
YUHMITHHIIATA, T0J00pYyBamke Ha MPO(ECHOHATHUOT Pa3Boj), CAYy4YyBambeTo Ha
pedrekcujaTa Ha HACTaBaTa, KOPHUCTEHETO HAa WHpopMAaUuUTEe O]
pedrnekcujara (BO OJHOC HAa AaKTHBHOCTHTE KOWM TH BOJAT YYCHHIIUTE BO
MOCTUTHYBal€ Ha KPUTEPUYMHUTE 3a YCIEX, NOSAWHEYHO M KOJEKTUBHO
pasMucITyBame 3a 00JacTH KOM WMaaT moTpeda ox mojmoOpyBame M 00JacTH
KaJie [ITO YaCOBHUTE TO HEMaJe MOCAKyBaHOTO aKaJIeMCKO BIIMjaHHUE, 32 00JIaCTH
O]l HACTABATa U YUCHETO Kaje MITO YUMIHIITETO UMa notpeda o] mogo0pyBame
noJIo0pyBame) W KOPUCTEHETO Ha cTpaTeruure 3a peduiekcujara
(caMopedieKCHBEH IHEBHUK, CHUMame BUIEO, HaOJbyoyBame O/ yUCHHLUTE,
HaOJbylyBale OJ KoJIera/w, CHHUMame Ha pediexcujaTa) He 3aBHCAT O
PaGoTHOTO HCKYCTBO HA HACTABHUOT Ka/ap.

3.6. METO/IU, IIOCTAIIKM U UHCTPYMEHTU HA
NCTPAXKYBAWBETO

3a cobupame Ha MOJATOIMTE KOPUCTEH € mpamaiHuk. OBOj HauWH 3a
cobupame Ha MOAATOINTE € ONpaB/IaH IopaJy eKOHOMHYHOCTA M MOJKHOCTA J1a
ce cobepar morosxem Opoj moxarouy. [logarouure nOOMEHN OI MPAILATHHKOT
MPEeTCTaBEHU ce co Tadenu W CTONOeCT Jujarpam, a 3a OT(PIIyBame WU
nprdakame Ha XUIOTE3UTE Ce KOPUCTEIE §° — TECT.

[IpamamHUKOT 3a HACTABHUIIUTE OJl OCHOBHHTE M CPEJHHUTE YUHIIMIITA
3aeIHO CO BOBEAHATa CTpaHWNA (Koja, Kako IITO € I03HATO, CIIOpE] CHUTE
CTaHAapAu uMa MH(OpMATHBHA, HACOYYBauKa M €KCIUIMIUTHA (YHKIMja) UMa

BKYITHO TPH CTPAHUILIU.
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Ce coctom on nBa MeEryCeOHO pEIAaTHBHO KOH3WCTEHTHO ITOBP3aHH
JICTIOBU CO €TUHACCET Mpalllaba.

[IpBHOT 1) COAPKM BKYITHO CEyM MCKa3d KOU C€ OJIHECYBaaT Ha HEKOU
OIIIITHU TOAATOLH 3a HACTAaBHUITUTC.

BropuoT sien ce onHecyBa Ha MPAKTUKYBAHETO HA pedeKkcrja o1 cTpaHa
Ha HACTABHUIIUTE 32 CBOjaTa HACTAaBa BO yUYWIIHMIIATA OJ] aClEKT Ha: BpeMe Ha
cllydyBame Ha pediiekcujaTa, KOpUCTeHE Ha uH(popMaruuTe oJ pediekcujara,
KOPHUCTEHE¢ Ha CTPATErHH 3a pedIeKCHja U Ipamama 3a pediekcruja Ha cBojaTa
pabora.

3. UHTEPIIPETALIMJA HA PE3VJITATUTE

Tabena 8. [IpakTukyBame Ha peduiekcrja BO aKIija

Jlobuena [paxTukyBame Ha peiekcHja — BO - aKIHja Bxynno
(pexBeHIja Cekorar Yecto Petko Huxoram
P. ucxycrso

Ho 10 rogunn 20 (9%) 11 (4,9%) 13 (5,8%) 8 (3,6%) 52 (23,5%)
On 10 mo 20

24 (10,8%) | 16 (72%) | 14 (63%) | 6 (2,7%) 60 (27,1%)

TOJIMHH
On 20 10 30
A8 A0 15 (6,8%) 14 (6,3%) 17 (7,7%) 6 (2,7%) 52 (23,5%)
TOJIMHH
Han 30
e 17 (1,7%) | 22 (10%) | 11 (5%) 7. 32%) | 57(25.8%)
TOJIMHH
BkyrmHo 76 (34,4%) 63 (28,5%) | 55(24,9%) | 27 (12,2%) 221 (100%)
OuekyBaHa (peKBeHIH]a
PabotHO Yecrora Ha Oaparme Ha MUCIICHE BkymnHo
HCKYCTBO Cexkoramr | Yecro Perko Huxoram
Jlo 10 roguaN 17,88 14,82 12,94 6,35 52
(e} 10 20
g Ho 20,63 17,10 14,93 7,33 60
FOJIMHA
On 20 30
A Ao 17,88 14,82 12,94 6,35 52
rOJMHK
Hapg 30 roguau 19,60 16,25 14,19 6,96 57
BkymHo 76 63 55 27 221
df=9 p=0,58688

y'=48  x* (0,05=1692

2 (0,01)=21,67
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[IpakTuKyBaEe pedmerchja-po-aKmmja

30

a0 1) roaesn 0310 a0 20 roaEse 03120 30 J) roaERH  HAZ 30 [OIHEH
B Cegoram B YecTo = Petro Huxoram

E & B H

L

Bo nmujarpamor, cornacHo Tabena 8, UMa YeTHPH KaTeropuu Ha pabOTHO
nckyctBo (1o 10 romunau, ox 10 go 20 romunu, ox 20 go 30 roguuu u Hax 30
TOJMUHH) W YEeTHPH KaTeTOPUHU 3a TNPaKTHKyBamke Ha pediexchja BO akKiuja
(Cekorarmr, Yecro, PeTko, Huxorarr).

Bo cekoja kenmuja onx Tabenata, npukaxkaHa € (pekBeHIWja Ha
HAaCTaBHUIINTE KOW IIPHUITaraaT BO OApecHAa KaTeroprja Ha pabOTHO UCKYCTBO H
MpaKTHKyBame Ha pediexcuja Bo akmnuja. Bo oBaa aHammza, Moxe ja
3a0enexxuMe Jieka HajrojeM Opoj Ha HACTAaBHUIIM MMaaT pabOTHO HCKYCTBO OJI
10 mo 20 roguHu M Jieka HajroieM Opoj Ha HHUB MPAaKTUKyBaaT peduiekcuja BO
akmmja ,,Cexoram". Ox oBaa Tabena, MOXKe Ja HAMPABUTE MPBUYHA 3a0eIerKa
Jieka OpojoT Ha HACTaBHUIIMNTE KOW IMPAKTHKYyBaaT peduiekcHja BO akKidja He
3aBHCH 01 PaOOTHOTO UCKYCTBO, OapeM CIope]l OBa MHOKECTBO MOIATOLH.

Co Xwu-kBaZpaT TECT € HalpaBeHa MPOBEpKa Jalli MOCTOU CTATUCTUYKH
3Ha4yajHa BpCcKa Mery pa0OTHOTO MCKYCTBO M INPAKTHKYBamETO Ha peduiekcuja
BO aKIyja.

I'm mocTaByBame XHIIOTE3HUTE.

Ho (mynra xwumore3a): Hema craTHCTHUKM 3Ha4yajHa BpCKa IMOMeEry
PpabOTHOTO UCKYCTBO U MPAKTUKYBamkETO Ha pediekcrja BO aKiyja.

H: (anrepnatmBHa xumote3a): [locTom craTmcThyky 3HadajHA BpCKa
roMery paboTHOTO HCKYCTBO U MPAKTHKYBAmbETO Ha pediieKcHja BO akLuja.

3a ma ro w3BpHmIMMEe XHU-KBaJgpaT TECTOT, MOTPEOHO € Ja ro CIopeanMe
peayHuOT OpOj Ha HACTABHHUIM BO CEKOja KeJMja cO OUEeKyBaHUOT Opoj (1uTo Ou
Cce CIy4wsIio ako HeMalle Bpcka T1omery pabOTHOTO HCKYCTBO U

NPaKTUKYBamkEeTO Ha pediiekcuja Bo akuuja). Bo TecT cratuctuka y° WM3HECYBa

7,48. 3a HuBo Ha 3HavajHOCT on o = 0,05 u co creneHu Ha cimobona df = 9,
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BpenHocTa Ha 1’ € 16,92, a BpenHocta Ha p°

e 21,67. Tect

craructukara ( y° = 7,48) e momana oJf KpUTUYHATA BPEIHOCT Ha ;(Z(OAOS) =16,92

1y o0 =21,67.

3aroa, HeMa JIOBOJIHHU JIOKa3M Jia ce o10Me HyaTara xunoreza. OBa 3HaUn

JC€Ka HEMa CTaTUCTHYKH 3HaqajHa BpCKa Mery pa6OTHOTO HUCKYCTBO H

NPAKTUKYBAamkETO Ha pe(bﬂeKcnja BO aKqua Ha HAaCTaBHUIIUTE IO MaTE€MaTHKa

BO OCHOBHHTE M CpEJIHUTE yuunuinTa Ha PeryOnuka CeBeprna Makenonuja.

3aKJ'Iy‘IOKOT € JICKa HaCTaBHUIUTE C€ CKIOHHM Ja TIIpaKTUKyBaaT

pC(I)J'IeKCI/Ija BO aKI_II/Ija HC3aBHUCHO OJf HUBHOTO pa6OTHO HUCKYCTBO BO HacCTaBa.

Tadena 9. Kopucreme Ha THEBHUK 32 camopedIiekcHja
Jlobuena ¢ppexBeHnnja

PaboTHO Kopucreme Ha THEeBHUK 3a camopediexcuja BkymHO
HCKYCTBO Cekoraiu Yecto Petxo Huxoram
10 10 roauan 12 (5,4%) 15 (6,7%) 17 (7,6%) 8 (3,6%) 52 (23,8%)
oxn 10 no 20
S 16 (7,2%) 13 (5,8%) 20 (9%) 11 (4,9%) 60 (27,1%)
on 20 o 30
roH 13 (5,9%) 12 (5,4%) 16 (7,2%) 11 (5%) 52 (23,5%)
0,
Haz 30 8 (3,6%) 11G%) 19 (8,6%) | 19 (8,6%) 57 (25,8%)
TOJIMHU
Bky1tHO 49 (22,2%) | 51(23,1%) | 72(32,6%) | 49 (22,2%) 221 (100%)
OuekyBana (pekBeHIH]ja
PaGOTHO HCKYCTBO YecroTa Ha Oapame Ha MHCIICHE BkyrHO
Cexora |Yecro Petko Hukoram
iis
1o 10 roguau 11,53 12,00 16,94 11,53 52
ox 10 1o 20 roguan 13,30 13,85 19,55 13,30 60
oz 20 1o 30 roguaN 11,53 12,00 16,94 11,53 52
Hana 30 roguHu 12,64 13,15 18,57 12,64 57
BxkynHo 49 51 72 49 221
df=9 KopicTeme HA JHEBHHK 33 caMopediIexcHja
2 _
¥ =839 25
pP= 0,49547 20
1 (0,05=16,92 15
27 00n=2167 0 II I II II
5
1]
o 10 roaHEn og 10 020 o 20 go 30 Hag 3) roaHEH
TOOHEH TOIHHE
B Cexoraw HYecTo m Pemro HEECTam

109



Bo cekoja kemmja om Tabemata 9, mpukakaHa ¢ (pEKBEHIHja Ha
HACTaBHUIIMTE KOW IPHIIaraaT BO OJIpe/icHa KaTeropuja Ha pabOTHO UCKYCTBO H
KOpUCTEHe Ha THEBHUK Ha peduiekcuja. On Tabenara Moxe 1a 3abeeKuMe
Jleka HajrojeM Opoj Ha HAaCcTaBHUIM MMaaT paboTHO uckycTtBo ox 20 mo 30
TOJIMHY ¥ JIeKa HajrojieM Opoj Ha HUB KOPUCTAT PEeTKO JHEBHHK Ha pediexcuja.
Opn oaa Tabena, MOKE Ja HampaBHTE INpBHYHA 3abenemka aeka OpojoT Ha
HACTaBHUIIM KOM KOPUCTAT JHEBHHUK Ha pedieKcHja He 3aBUCH 3HAYHTEIHO OJI
paboOTHOTO UCKYCTRBO.

HampaBer e Xwu-kBajpaT TecT 3a /Ja TMPOBEPUME Jajil TIOCTOU
CTaTUCTUYKH 3HAauajHa BpCKa Mely paOOTHOTO MCKYCTBO M KOPUCTEH-ETO Ha
JTHEBHUK Ha pedJiekcuja.

Ho (mynta xumote3a): Hema craTHCTHYKM 3HAYajHa BpCKa MOMery
pabOTHOTO HCKYCTBO M KOPHUCTEHETO Ha JHEBHUK Ha pediiekchja Ha
HAaCTaBHUIIUTE [0 MaTeMaThKa BO OCHOBHHTE W CPEIHUTE YUMJIMINTA Ha
Penyonuka CeBepHa MakenoHuja.

H: (antepnatmBHa xumote3a): IlocTom craTHCTHYKM 3HA4YajHA BpCKa
moMery pabOTHOTO MCKYCTBO M KOPHUCTEH-ETO Ha THEBHHK Ha pediekcHja Ha
HACTAaBHHULIUTE 110 MaTeMaTHKA.

3a ma ro m3BpHmIMME XHU-KBaJIpaT TECTOT, MOTPEOHO € Ja ro CIopeanMe
peaTHIOT OpOj Ha HACTABHMIIM BO CEKOja KeJHja Co 0YeKyBaHUOT Opoj ( mTo Oom
Ce CIy4nJIO aKO HeMalle BpcKa rmomMery paboTHOTO HCKYCTBO M KOPHCTEHETO Ha

nHeBHUK Ha peduiekcuja). Tect cratucrukara (y°) usHecysa 8,39. 3a HUBO Ha
3HauajHoCT ox1 o = 0,05 u co creneny Ha cnodona df = 9, BpesHOoCTa HA 17 (5 €
16,92, a BpenHocTa Ha g° € 21,67. Tect craructukara (7= 8,39) e nomana
OJ1 KPUTHYHATA BPEHOCT Ha 1”05, = 16,92 10 1° o = 21,67.

3aroa, HeMa JOBOJIHM JOKa3HW jJa ce oj0ue Hynrara xunorezara. OBa

3Ha4YM ACKa HEMA CTaTUCTUYKH 3HaqajHa BpPCKa.

Tao6emna 10. [IpaktukyBame pedriekcuja-Ha-/1ejcTBO
JlobueHa (pekBeHIuja

Vuunire [TpakTukyBarme pedIekcHja-Ha-/1ejcTBO Brymro
Cekoraiu Yecto Petko Hukoraru

MO0 |55 age) | 38 (170%) | 136.8%) | T GIA%) (511,13/0)

Cpeatio 21 95%) | 25 (113%) | 42 (19%) | 20 (9%) (481,2;)

Biynmo 76 (344%) | 63 (28.5%) | 55(24.9%) | 27 (12.2%) (15(?‘;)
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OuekyBaHa (GpeKBeHIINja

Yyuunumre IIpakTukyBame pediiekcrja-Ha-/1ejCTBO BkymHo
Cekoraiu UYecto Petko Huxoram

Octionito 38,86 3221 | 28,12 12,81 13

Cpenio 37,14 30,79 | 26,88 13,19 108

Brymio 76 63 55 27 221

I[O6I/I€HI/IT€ IIogaTonu 3a CTATUCTUKHUTEC CC:
df=3,0=0389, 7°=3935, 1’05 =781 2’0 =1134

[Ipamamero ce ojHecyBa Ha aHaluM3a Ha XH-KBaJpaT TecT 3a
HE3aBHCHOCT TMoMely JABe KaTeropu: ,,Yumnumre" u ,llpakTukyBame Ha
peduekcuja Bo akiuja". Xu- KBaJpar TECTOT Ce KOPUCTH 3a Jia C€ YTBP/AU JalH
MOCTOM CTaTHCTHYKA BpPCKa TOMery OBHE JBE NPOMEHIMBHU. Pesynrarure ce
MpUKa)KaHW BO JBE Tabenmu - eAHa 3a JOOWeHHWTe (PPEKBEHIIMM W eaHa 3a
OUYCKyBaHUTE (DPCKBEHITUH.

Criopesr noOueHata (QpekBeHIMja, BKymHO uMame 221 ydYecHUK BO
ucTpaxyBamero. (CeKxoj HACTaBHMK € KIAacH(UIUpaH CIope]] HUBHOTO
»Yuanmmte" u . [IpakTukyBame Ha pedrekcrja Bo akiuja". Ha nmpumep, nmame
55 HacTaBHUIIM KOM peall3upaar HacTaBa BO OCHOBHO YUYWIHINTE KOHU
,,CeKoraIi" mpakTUKyBaaT peduiekcrja BO aKiuja.

3a UCTpaXyBameTO Ce KOPHUCTH HUBO Ha 3HaudajHoctocT (o) om 0,05 u
0,01. 3a a = 0,05, kpuTHYHATA BPEIHOCT HAa XH-KBAJpaT CO 3 CTCICHH HAa
cinoboma ¢ 7,81 m 3a o = 0,01, kpuTHYHATA BPETHOCT HA XHU-KBazIpar co 3
cTereHu Ha cinobona e 11,34.

JlobuenaTa Xu-KBaJpaT CTATHCTHKA y° = 39,35 oumrienHo e moroieMa

OJ1 KpUTUYHUTE BPEIHOCTH 3a ABETE HUBOA Ha 3HadajHocT (7,81 m 11,34) co 3
CTETIeH! Ha cJI000/1a.
OBa 3HauW Aeka MokeMme ja ja ondueme Hyidrata xunotesa (Ho) - nexa
HEMa CTaTHCTHYKM 3HayajHa BpCKa MOMeEry YYMJIMIITETO BO Koe paboTu
HACTaBHUKOT (OCHOBHO WJIM CPEIHO) M MPAKTUKYyBarke pediiekcrja-Ha-aejCTBO.
3HayM HAYMHOT Ha TPUMEHa Ha pediekcHjaTa Ha JICjCTBO OJ CTpaHa
HACTaBHUIIMTE 3aBHCH O] YUYWIHMIITETO BO KOE peaju3upaarT HacTaBa IO

MareéMaTuka.
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Ta6ena 4. [IpaktikyBambe peduiekcHja-Ha-/1ejcTBO

Jlobuena ¢pexBeHiuja

Yunnumre Kopucreme Ha AHEBHUK 3a camopediekcuja Bxkynuo
Cexorain Yecro Petxo Huxoram
OcHOBHO 113
37 (16,7% 42 (19% 20 (9% 14 (6,3%
(16.7%) (19%) (9%) 63%) | 5110
Cpenno 108
12 (22,2% 9 (4% 52 (23,5% 35 (15,8%
(222%) | 9 (4%) (@3.5%) | 35 A58%) | e 00
Brymo 29 222%) | 51@31%) | 72 32.6%) | 49 222%) | 2
B o 2 o b o B o (100%)
OuekyBaHa (peKBeHIINja
Vuunuire Kopucreme Ha JHEBHHK 3a camopediiekcuja Bky1mHO
Cexorarmr Yecro Petko Huxoram
OcHoBHO 25,05 26,08 36,81 25,05 113
Cpenno 23,95 24,92 35,19 23,95 108
BxymnHo 49 51 72 49 221

df=3,c=0454, y*=4746, 1’005 =781 1o = 1134

On BkynHO 221 HacTaBHUIIM BO MCTPaXyBameTo, 37 HACTABHUIIM KOU
peanM3mpaar HacTaBa BO OCHOBHHTE YYWJIMINTA CEKOTall TPaKTUKyBaaT
peduiekcuja Bo akiuja.

Xu-KBaJpar CTaTUCTUKATa ) € MpecMeTaHa Kako CyMa Ha KBaJIpaTuTe

Ha pa3IUKUTE TIOMEry MOOHMEHUTE W OYCKyBaHUTE (HPEKBEHIIMH, JEICHO CO
ouekyBanute ¢pekBenuuu. Cremenu Ha ciobona (df) ce mpecmeraHu Kako
MpoU3BOJ Ha OpOjoT Ha KaTeropuu 3a ,,Yuwmumte" (2) u ,JIpakTukyBame Ha
pedekcuja Bo aknuja" (4), nBaTa MHOKHTENH HaMaienn 3a 1: df=(2-1) - (4 -
1) = 3. Kpurnuau BpegHOCTH Ha XH-KBazapar ce: 3a a = 0,05, xputuunHarta
BpEIHOCT Ha XH-KBaJpaT co 3 cremeHm Ha ciioboma ¢ 7,81. 3a a = 0,01,
KpUTHYHATA BPEIHOCT HAa XW-KBajgpaT co 3 cTemeHW Ha cioboma e 11,34.

JlobuenaTa XW-KBaipaT CTaTHCTUKA y = 47,46 ¢ 3HAauUUTENHO MOrojemMa Of

KPUTHYHUTE BPEIHOCTH 3a JBeTe HUBOa Ha 3Hadajuoct (7,81 u 11,34) co
CTEIIeHH Ha ciobozna 3.

OBa 3Ha4M Aeka MoxeMe J1a ja oTdpaume Hynrtara xunoresa (Ho) - nexa
HEMa CTATHCTUYKM 3HayajHa Bpcka momery ,,Yumnumre" u ,lIpaktukyBame Ha
pedrekcuja Bo akmmja".

3Ha4y, UMa CTaTUCTUYKM 3HayajHa BPCKa MOMely OBHE JBE IPOMECHIIMBH.
Bpckara moxe na Ouzpe objacHeTa co Toa JAeKa HAUMHOT Ha MPAKTHKYBambe Ha
pedrexkcuja BO akuuja 3aBUCH OJl TUIOT Ha YYWIHUIITE KOj BOOOHWYAEHO
3aBpIIyBaaT yUECHHUIUTE.
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ITPEITOPAKHN 3A HACTABHUIIUTE

Pednexcujata € BakeH ajar 3a pa3BUBamE M 0J00pyBame Ha
HACTaBHUYKATa NpakTHKa. EBe HEKOJIKYy Mpenopakd 3a HACTaBHHIUTE 3a
ycrenHa camopedieKkcuja Ha cBojaTa padoTa BO YUHITHHLATA:

1. Ilnanupajte Bpeme 3a pedaexcuja. [TocraBeTe peloBEH BPEMEHCKH
reproy 3a camopediiekcuja, Kako Ha pUMep, Ha KpajoT Ha CEKOj JCH, Helena,
i Moxysl. OBa Ke BM IIOMOTHE JIa IO BIPAJMTE MPOILECOT Ha camopeduiekcHja
BO BalllaTa yYWINIIHA MPAKTHKA.

2. Boaere JgHeBHMK WJIM 3amicH. 3alWilyBajTeé TH BalluTe
pasMuciIyBama, Uaeu U pediiekcuu Bo JHEBHHK. OBa BM OBO3MOXKYBa Jia IO
CJICIUTE BAILIMOT HAIMPEJIOK U JIa ja Mperjie/lyBaTe Bamara padora co BpeMeTo.

3. IHpamyBajre ce camu. IlocraBete cum Tmpamama 3a Bamara
HacTaBHWYKa TmpakThka. Ha mpumep, ,Kako moxam ma ja momoOpam
uHTepaknujata co ydeHuuute?" wmnmn "Kom Meroaum Ha ToOAydyBame ce
epuxacuu?" [IpanryBameTo ke BU MOMOTHE Jia pa3MHUCIUTE JTa00KO 3a Baliara
pabora.

4. AHaau3upajTe TI'M YYeHHUYKHUTEe pe3yaTaTH. AHAIU3UPAjTE TH
YYEHUYKUTE TOCTHTHYBamka M peakiuu. PazMuciere 3a Toa Kako BalllMHUTE
METOJHM, CTPYKTYpa Ha 4acoT U MaTepHjalid BIIMjaaT Ha yUYCHHULIUTE.

5. IIpe3emeTe akTHMBHOCTH 3a Moa00pyBame. Bp3 ocHOBa Ha BammTe
pedexcrun, mpe3eMere KOHKPETHH aKTUBHOCTH 3a T0J100pyBame. [Inmanupajte u
W3BeZieTe MHOBAaTHBHU METOJM, NMpHCTANM WIM OOyKM 3a Ja ro HoJgoOpure
CBOjOT CTHJI Ha pabora.

6. CopabGotyBajTe co KoJeru. PasroBapajre co Opyrd HACTaBHUIH H
CIIOJIeNIeTe Ballld MCKYCTBAa M HJEW 3a camopediekcrja. Moxke Ja HaydnTe
MHOTY OJ IPYTHTE U Ja T0OneTe pa3InyHU IMePCIIEKTHBH.

7. bunmere oTBopenum 3a ¢uadek. [locraBere ce Bo mo3uiMja Jna
npudarure GUIOEK Off YICHUIUTE, POJUTEIUTE U Kojerute. OundoekoT Moxke
Jla B TIOMOTHE J1a ja YCOBPIIUTE BalllaTa HACTAaBHUYKA MPAKTHKA.

8. Hampagere unesiocHa peduiexkcuja. Bxiydere ru cuTe acnekTH Ha
BalllaTa HACTaBHUYKA NpPaKTHKa BO caMmopedieKcujaTa, BKIy4YyBajKu T U
opraHu3alyjaTa Ha 4acoT, peCypCUTe U HAYMHUTE Ha OIICHYBabE.

Peduexcujata e HempeKMHAT HPOLEC, KOj MOXKE Ja BHU IOMOTHE Ja ce

moi00pHu BaliaTa HACTABHUYKA TIPAKTHKA U Ja J00HMeTe MoJ00pu pe3yaTaTH co
BamuTe yuaeHuI. Co akTUBEH U CUCTEMAaTCKU MPUCTAl KOH caMopedieKcujara,
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MOXETe Ja CTaHeTe MoJo0ap HACTaBHUK M Ja IOJOOpUTE YUCHETO Ha
YYCHUITUTE.

3AKJIYYOK

,,HHue He yunme of] HCKYCTBO, yUUME O] pa3MHUCITyBamhe 3a HCKYCTBOTO .

Llon Jljyn

1. KouruHyupanata mpakTHka Ha pediiekcuja oJ CTpaHa Ha
HACTABHUIINTE BO PAMKUTE HA YYMJIHUIATA € CYIITHHCKU €JIEMEHT 3a Pajiche
Ha pedieKTHBHA KyNnTypa Bo yumnuinreto. OBaa KynTypa Ha pediekcuja Tu
MOTTUKHYBA HACTABHUIIUTE JIa TO MPEICHyBaaT CBOjOT HAa4yWH Ha padoTa, Ja ro
aHaIM3UpaaT CBOETO yYeHEe W Ja T'M 1Mojo0pyBaar cBouTe MeToau. Kako
pe3yaTaT, YUMIMINTATA CTAHYBAaT MPOCTOPH KaJie HACTABHHIIUTE CE OTBOPEHHU
3a YCOBpINYBalk¢ W MHOBAIMH, & OBA MMa MO3UTHBEH €(PEeKT HA YUCHUIUTE W
LeJIOKYTHAaTa yyeOHa cpeinHa.

2. HO}II‘OTBKaTa Ha CTYACHTHUTC Ha YHHUBCP3UTCTHUTC 3a HAaCTaBHUIU 3a
BaKHOCTa Ha pedrekcHjata BO HACTaBHATA MPAKTHKA € OJ] KJIIyYHO 3HAUCHC.
Crynentute TpeOa aa ru pa3depaT npeaHOCTUTE Ha peduieKcujaTa v KaKko Ja ja
BrpajaT BO CBOjaTa HacTaBHa mpakTuka. OOpa3oBaHMETO HA HIHUTE
HACTaBHUIIM Tpeba 1a BKIYYH acleKTH Ha pediekchja, 3a a TH TOATOTBH 3a
yCIIelIHA Kapuepa Bo 00pa30BaHUETO.

3. 3a ycrmemHata WMIJIEMEHTalWja Ha pedrekcujaTa BO HACTaBHATA
[PaKTHKa, €CEHIM]AJIHO € Jla CE UMa IIeJI, Ja ce u30epe COOIBETHA CTpaTeruja 3a
cobnpame Ha momaTonm 3a pedieKkcHuja M Ja Ce HalpaBW JeTajlHa aHaIM3a Ha
coOpanure mojaronn. CaMOTO 3HAecHE Ha IENUTE, CUCTEMAaTCKa aHalun3a U
JIOHECYBahe Ha 3aKIydOIlld Ke OBO3MOMKAT HAa HACTABHHUIMTE Ja TPEro3Haar
obmacti 3a momoOpyBame M Ja pa3paboTaT KOHKPETHHM aKTHBHOCTH 32
moIo0pyBame BO CBOjaTa HacTaBHa mpakTtuka. OBa € mpolec KOj UM rmomara Ha
HAaCTaBHUIIUTE Ja CTaHaT HOC(bI/IKaCHI/I n aa ro HOIIO6paT KBAJIUTCTOT Ha
00pa3oBaHMUETO 32 YUCHUIIHTE.
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PEIHABAILE HA PEAJIMCTUYHU 3AHAYN CO ITOMOLI HA
MATEMATUYKO MOJEJIIMPABE KAJ VYYEHULUTE O[
YETBPTO OAAEJIEHUE

Banenmuna Kysmanocka'

Bunjana Ilymunocka '

1. BOBE]]

MaremaTtukara ¢ Oorata U HHTEpECHa TUCIUIUINHA 332 UCTpaxyBame. Taa
00e30emryBa MHOINTBO WIEH M alaTKH, KOW c€ ¢(pUKACHH BO pEIIaBame Ha
mpoOeMuTe KOU ce jaByBaaT BO Apyru oOsactu. Co MO3HaBame Ha ONIPEICHH
3HAaCHa M BEIITUHHU Ce Haora HAauWH 3a pellaBame Ha MPOOJIEMCKH CHUTYAI[UH.
Wneute, 3Haewara W BEMITUHHUTE TpeOa Jla ce MOTTUKHAT OJ HajMalla BO3pacT
Kaj yUYEeHUIIHTE.

MaTeMaTH4KoTO MOJICTHpamke € aKTHBHOCT KOja ce T0jaByBa Kako CKJIOI
Ha HU3a pPa3MUCITyBama MPH PEIIaBake Ha PEATMCTUYHU 33J]a4l Kaj YUCHUIUTE
0J1 TIOHUCKHUTE OJIJICJICHUja BO OCHOBHOTO OOpa3oBanue. [louMoT MatemMaTHIKO
MOJIeTIMpamke He Oellle TOJKY 4eCTO CIIOMHYBaH BO HAacTaBara [0 MaTeMaTHKa
o mpen Hekonky roauwHu. llITo mowecto ro cromMHyBaMme, Toa TOYECTO ce
3armpaiiryBame, Jaiu € Toa HoB moum? OJroBopoT € He.

TpyAoT ce cOCTOM OJ YSTHPH JIelia: TEOPETCKU MPUCTAI KOH MPOOJIEMOT,
METO/I0JIOTHja Ha UCTPaXKyBabe, aHaIM3a U UHTEPIpEeTalfja Ha PE3y/ITaTUTE U
3aKiIyqoK. [IOKOHKpEeTHO aHalu3WTe OJ HCTPAKYBAKETO CE€ COCTOjaT BO
peliaBame Ha efHa 3aja4a Ha Depmu U elHA KIIaCHYHA MPOOJIEMCKa 3a/1a4a 01
CTpaHa Ha CUTC Y4YCHUIM OJ 4YCTBPTO OAACICHUC O OCHOBHO YUUIMLITE
,,CB.KimnmenTt Oxpunckn” og Oxpu.

MaTeMaTH4KOoTO MOJEIHparmke MOCTOM OJf CAMOTO TOCTOCHE Ha CeKoja
po0iieMcka 3amaya. Moxe Ja Kaxxeme, ce 1ojaByBa BO TOj MOMEHT KOTa HHE
HACTABHMIIUTE UM JIaBaMe IEJIOCHA ¢JI000/1a HA YUCHUIIMTE MPU PEIllaBamke Ha
pCaIMCTUYHHN 3aaa4u, Kora IIOBEKE TH Bp€aAHYyBaM€ KPCaTUBHOCTA, KPUTUYKOTO
pa3MHCITyBambe, CIOCOOHOCTA U YMEEHETO J1a ce pern mpodiaemot. Ce mojaByBa
TOrall Kora YYEHHKOT ja oA0erHyBa MPETXOJHO ,,JIOKakaHaTa IOCTallKa Ha
Jo0uBame Ha perieHueTo. [Ipomecor Ha MaTEeMaTUYKO MOJICIHPahe, Y] KpacH
IIPOU3BOJ € MATEMATUYKHUOT MOJIE]I, HE € CTPOTO OJIPENIEH, HUTY JIMHEAPEH, TYKY
e mukimdeH. lpu oBoj mporec ce moBTOpyBaaT, MOXeOU W MO HEKOJKY TAaTH,
OCHOBHUTE YEKOPH:
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- Tpemno3HaBame Ha MPOOIEMOT,

- (opMupame Ha MATEMATHIKHOT MOJIEI,
- peliaBame Ha MOJEIOT,

- WHTepIpeTaiyja Ha MOJIENOT,

- MpoBepKa Ha MOJIEJIOT.

MaTeMaTH4KuOoT MOJIeNl KOj Ce€ TMPUMEHYyBa TIPU MaTeMaTHYKOTO
MO/JICTTparhE 3aBHCH O] TIpalllabaTa KOM Ce MOCTaByBaaT NP pasriieayBambe Ha
peajmMcTHYHATa 33j7a4a, HO 3aBUCH W OJf OJrOBOPOT KOj Ce JiaBa Ha THE
npariama.

IlITo ce ogHecyBa 10 OTKPUBAKHETO HA CIIOCOOHOCTUTE HA YUSHUIIMTE J1a
MOJIEJIUPaaT, TOa MOXKE J1a c€ MIOCTUTHE CO HM3a COBETH, MPENopaku 1 Oapama
KOHM Cce IIOCTaBEeHH OJ CTpaHa Ha HACTABHUKOT 3a BpeMe Ha 4acoT. OTKPHBAKETO
HA MaTEMaTHYKHUTE CIIOCOOHOCTH MOXeE Jla Ce TIOCTHIHE CO MPABUIIHA OLICHKA Ha
cieaHuBe Oapama:

- CaMOCTOjHO U JIECHO YCBOjyBambe Ha MaTEMaTHYKUTE 3HACHA,

- OPUTHMHAJIHOCT MPU pCIIaBaAkbCTO MATEMAaTUYKU 3a/1a4u,

- yMeema 3a COCTaBYBambe MATEMAaTHUKN MOJICIIH,

- peumiaBame HECTAaHAApJIHU 3aJauyd M Haolamke HECTaHJapJHU
pellicHrja Ha CTaHAapIHU 33124,

3a popmupame 1 pa3BuBamke CIOCOOHOCTH Kaj YISHUKOT MPH YCBOjYBamkE
METOJI U aJITOPUTMHU 3a NIPUMEHA Ha 3HAacHa U pellaBame npodiaemu, Tpeda 1a
ce TJea Kako Ha eHa Of HajBAKHHUTE TUIAKTUYKH TEXHOJIOTHH 32 Pa3BUBAHEC
HA CEBKYIHHUTE CIHOCOOHOCTH Ha Y4YeHHKOT. TOKMy 3aroa, mapajeiHo co
3HaemhaTa, HACTaBHATA TPOrpama 3a MareMaTtuka Tpeba a COAPKU U OMUC Ha
cnennUYH yMeerma W METOIM Ha MHUCIeHhe M paboTa, BalWAHU 32
COOJIBETHATA HACTABHA IIEJINHA, 32 (OPMHUPAHE HHTCPECH Kaj YUCHUIIUTE U 32
pa3Boj Ha HUBHHTE crtocoOHOCTH. [IpUTOa, HEOMXO/IHA € U 00yKa HA HACTABHUOT
KaJap KOj BEIITO K€ T'M BHECE YUCHHIIMUTE BO CAMHUOT IPOIEC HA MaTEeMaTHYKO
MO/JIeTTpabe.

Cnopen W3HECEHOTO BO OBOj TPyA MOXKEME [a 3aKIyduMe JIeKa CcaMo
HAacTaBaTa, BO KoOja c€ TIOCBETyBa TOJIEMO BHHMaHHE Ha TIPOIECOT Ha
MaTeMaTUYKO MOJICIUPAE CE TPUIKH KOJIKY YUSHHKOT CAMOCTOJHO Pa3MHUCITyBa
U GopMHpa MOJEN 3a pellaBame Ha NPOOJIEMCKHTE 33Jadyd, CO IITO MY
OBO3MO’KYBa Ha YUYEHHUKOT BUCTHHCKH Pa3B0j BO CBOjOT 0Opa30BEH IPOIIEC.

Bo monroromuinHoTo paboTeme CO YUCHHIM, COTeIaBMe JeKa YIITE O
HajpaHu TOJWHU Kaj CEKOj YUCHHK, CAaMOTO YUeHe¢ MaTeMaTHKa, ce Oasmpa Ha
BekOame Ha OCHOBHHTE MaTeMaTHYKH IOMMH W TpaBwia. Ho yecronarw,

117



10ceOHO BO TPaJMLMOHAIHATA MATEMAaTHKa, KAKO €ANHCTBEH HACTABEH MPUCTAIl
ce CMeTa MEMOPHPAmETO M BEXOAmETO Ha IOCTAlKH, MPaBUiIa, HAUYUHH U
npouenypu. Bo HacraBaTa mo MaTeMaTHKa Koja 3aroBapa MaTeMaTH4Ko
pasMuciIyBamke Ha IMOBHCOKO HHMBO, HE CE IMpErnopavyBa OJBOjyBamE TOJEMO
BpeMEe 3a YUCHEe HalaMeT, 3a HCTOTO yueme, 3a KpaTKo BpeMe na Ouze
3a00paBeHO. YUEHUIUTE MOXE J1a TM HaydyaT (akTUTe MHOTY HOJ00pO MpeKy
HUBHA CEKOjJHEBHA YMoTpeda BO HWHTEPECHU CUTyaluH (M3MHUCICHH WIH
peaytHu, MpoOIeMHU OJ1 CEKOjITHEBHUOT KHUBOT).

JleHec MO>e JIECHO J1a IpecMeTaTe KOJIKy Mapuuiba IyKaHKU ce TIOTPeOHU
3a J]a ce HAIOJIHU e/IHAa CIIOPTCKa cajla, UCTO TaKa MOXKE Ja C€ OJIPEAH KOJKY
nyre uMa cera Ha rromTanot Bo Oxpun utH. Cropen eieH no3HaT Guznyap u
MajCTOp 3@ IPETIIOCTaBKH, CEKO] YOBEK MOXKE Jla MPOIEeHH ImTo 6mio 3a 60
ceKkyHnu. MoxeTe J1a TO HajAeTe OATOBOPOT Ha HajHEOOMYHOTO Tpamrame. Ha
puMep, KoJKaBa € modapyBadkara 3a aBTO KIy4eBH Ha ma3apoT Bo KuHa mnn
KOJIKY TOITYHba 32 ToJI() Ke HAIIOJIHAT €eH YUHIIUIICH aBTOOYC.

Moske nma TOTBpAMME JIeKa CO METOJIOT KOj Ce pasriemyBa, ce€ Haora
OJIrOBOP Ha HEKOM HECTAaHAAPIHU 3a7auH.

1. METOJIOT KOJ KE 'O KOPUCTUTE IIPU PEIIABAKE HA
PEAJIMCTUYHU ITPOBJIEMHA
1.1 HAYYHUKOT KOJ 'O BOBEJI OBOJ METO/1

3amaunte Ha depmu, nmeTo To Hodmie Bo yecT Ha HobenoBemor Expuko
Depmu (29 centempu 1901-28 Hoemspu 1954). Toj Oun utanujancku Gusnyap
KOj HampaBHJI MHOTY OTKPUTHja BO HyKjieapHa (u3MKa M KBaHTHATa MEXaHHKA.
Kako ezneH on HajronemMuTe HaydHUIM HA XX BEK, OWJI MO3HAT IO TOA IITO OWII
HeoOM4YeH BO cBojaTa paboTa, OIMYEH EKCIIEPUMEHTAINCT, W3BOHPEICH
TeopeTHyap M OWJI MHOTY Jo0ap BO Haorame €JHOCTABHH pEICHHUja 332 TEITKH
pooJieMu.

CymTiHaTa Ha HETOBHOT METO/] 3 PellaBamke Ha BAKBUTE MPOOJIEMH € Ja
M3BpIIM Op3u TMPUOIMKHMA TIPECMETKH 3a MHOTY KpaTKO Bpeme, 0e3 na mma
TOYHH TOAaTOIM. HeroBMoT HayMH Ha NpecMeTyBame HE € Ja NMpPaBH HOBH
Mepema, TYKy Ja paboTH co OHa MITO € BeKe MO3HATO 3a MPOOJIEMOT.

MeToz0T ce 3acHOBa Ha BEPYBamETO JeKa IIeJI0TO 3HACHE IITO T0 HMaMe
€ MeryceOHO MOBP3aHO M BCYIIHOCT HE MOCTOM IpaIiamke 3a KOe BOOIIITO HE 01
vMaie HUKakBUA WH(popManuu. 3atoa, UMajKu caMo HEKOIKY (akTH M WMajKu
CIOCOOHOCT Jla Pa3MHUCIyBaTe JOTMYHO, MOXETE Ja TO HajaeTe OArOBOPOT Ha
CEKOj, IypH U Ha MPB TOIJIE/, EJIOCHO HEPEILTUB IPOOIIeM.
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1.2. KAKO ®YHKIIJMOHHNPA BO ITPAKCA OBOJ METO/I?

Kounky mruMepn 3a nujano uMa Bo Yukaro? - € HajllO3HATOTO Tpallarbe
koe depMHu 4eCTO MM T'O TMOCTAaByBaJI Ha CBOMTE y4eHHIM. Ha moueTokoT ce
YHHU J€Ka € HeBO3MOXHO J1a ce oarosopu. Ho, meronor @epmu He noapa3oupa
Jlo0uBame TOUCH pe3yarar. HajMHOry 1mto Moxke 1 Tpeba Jia ce HalpaBH € Ja ce
Jajie pasyMHa IMPOICHKA 3aCHOBaHA Ha pallMOHAJIHU MPeTHnocTaBku. OJHOCHO,
HaBeleTe MPUONIMKHA BPEIHOCT WIIH OIICET Ha BPEIHOCTH, IIPUTOA O3HAYYBAjKH
T MOYKHUTE TPEIIKH U OTCTAITyBamba.

EBe ro pemrenuero 3a mpoOieMoT morope:

lpamame 1: Konky myfe »xuear Bo Umkaro? Hwue ro mpomenyBame
HaceneHneTo Ha Ynkaro. Toa e okony 2,7 MUJIHOHHU Jyre, ako 3HaeMe JaBame
OJITOBOP, aKO HE MOKEMeE Ja npedapaMe Ha HHTEPHET.

Mpamame 2: KoKy cemejcTBa »HBeaT BO IpajoT? 3a Ja ro HalpaBUTE
OBa, MPUOJIMKHO TPETIOCTaBeTe JeKa cekoe cemejcTBo mma 2-3 myre. [loToa
[IEJIOTO HAaCelleHWe T'o JeIMMe BO IMPOCEK CO 2,5 M Kako pe3ynraTr joduBame
OKOJIy MIJIMOH CEMEjCTBaA.

Mpamame 3: Kako 3Haem KojKy ojf HMB uMaarT nujano? OBa ce
HajTeIIKUTe OpPOjKH, HEBO3MOXKHO € TOYHO Jia ce ojpenaT 0e3 HCTpaxyBame.
3aroa, ocTaHyBa caMO Ja Ce€ NPETHOCTaBH, BOJEHU OJ 3IpaBUOT pasyM u
JKUBOTHOTO MCKYCTBO. Jla 3eMeMe IeT MPOLEHTU OJ CHTE CEeMEjCTBa - TOa Ke
oune oxomy 50.000.

[Ipamame 4. Ha KonKky Bpeme ce mTuMa emaHo nujano? Jla peueme neka
MIPOCEYHO €JHO MMHjaHO Ce MITHMa eTHAIl TOJIUIIHO - H3JIeTyBa Jieka Bo Yukaro
roxumntHo Tpebda na ce cepucupaat 50.000 HHCTPYMEHTH.

Mpamame 5: Konky neHa roaumHo pabotu mruMepor? Ox 365 neHa,
omzemere 52 caboTH, 52 HeJAeNn U HEKOJKY Mpa3sHWYHHU JAeHOBU. [loTpeOHu ce
oxony 250 paboTHHM neHa.

[pamare 6: Koaky cemejcTBa MOXe Ja TOCETH MITUMEPOT BO TEKOT Ha
paboTHOTO BpeMe BO elieH JieH? Bo TeKoT Ha JEHOT, MITUMEPOT MOXKE JIa J10j/1e
JI0 YETHPU CEMEjCTBA - OBa € MCTO Taka MpuOJmKkHa Opojka. Toa 3aBucH 0]
BpPEMETO MOMHHATO HA MATOT, ¥ CEKOj KOHKpeTeH ciydaj. Ho, Toa HHU KaKyBa
JIeKa eQHO JHIe MOoKe Aa HampaBu okoiy 1.000 npunarogyBama TOJUIIHO:
IIOMHOXXHBME YEeTUPH ceMmejcTBa AHEeBHO co 250 pabortHu nena. [logemyBajku
50.000 mpunarogyBama rogumrao co 1.000 mpunaroayBama HalIpaBeHH O €IHO
JUIe BO Taa rofuHa, foousame 50 mrumepn Bo Unkaro.
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JacHo e nmeka Ha kpajoT mMame TpudbIMKHA Opojka. Ho, oBa ro crecHyBa
WHTEPBAJIOT Ha BPEIHOCTH BO KOW Tpeba na ce padoru. Cropen depmu, npBo
Tpeba J1a ce u3MepaT, UCTPaXKaT BPSAHOCTH IITO M3TIIeAaaT HajHEM3BECHHU (KaKo
Ha TpUMep KOJKY CeMejCTBa MOJKaT Jla MMaaT MHjaHo JoMa) 3a Jla ce n1odujat
MONPELU3HU NOJATOLIH.

He nmoctou enuHCTBEH anroputaM 3a peniaBame Ha cute depmu mpodiemu,
HO YYCHUIIUTE HAjIIPBUH TpeOa Jia TU ciieJiaT CJICHUBE MPaBUIa;

e Jlypu u ako ce YMHHU JICKa arlCOJIyTHO HE ja pasdmpaill Temara, BEpyBaj JcKa
camo TpeOa /1a Hajaemn CBOj mpucTan. BepojatHo mMarr wHGOpMAIHA KOU HEKAaKO Ke Te
J00JIHKAT 10 TOYHHOT OJrOBOP.

e KopuCTH ro cBOETO MOCTOCUYKO 3HACEHE O PA3IMYHH 00JIACTH 32 [a HajIeul CBOj

aJropuTaM 3a perieHue.

e HampaBu ru cute HOTpeOHH MPOLCHKH M IIPEITMMHHAPHH TIPECMETKH.

e Haseau KOHKpPETEH OATr0BOpP.

e KaxBu orcramyBama O pEaTHHOT PE3YITaT MOXKE [a C€ JOOHjaT 1 30IITO?

e He npubernyBajte KOH IOMOIII Ha U3BOPH OJ] TPETH CTPAHHU.

e He mamere ce Ja MpaBUTE TPELIKH.

Hajuecto npu penraBamero Ha 3a7ayaTa Ha DepMu ce MUHYBAAT IIECT YESKOPHU:
1. pazbupame,

2. HEeMaTeMaTH4YKO MTOTOAYBaE,

3. MaTeMaTU4YKO MOJICIUPALE,

4. npoMeHJIMBY B (HOPMYIIH,

5. cobupame moBeKe MOIaTOIN 1

6. 3akiayyonu. [2]

TokMy co BakBM MaTeMaTHYKH MPOOJIEMH Ce 3aHMMaBaa HAIUTE YUSHHIIH O]

YCTBPTO OAACIICHUEC BO HAIIETO YUHUIIUIITEC.

2. UICTPAXKYBAE 1: 3BAJAYA HA ®EPMU ,,MOJATA YUUIJIHULIA”
2.1. MOJAEJI

MosenoT BO UMja paMKa ce OJIBUBAIle 0Ba HCTPAKyBame € OpraHu3upaH
Ha CIIETHHOT HAYUH:
IIpenmeT: Mojenupame, MpoOleHa, Mepeme, anredapcku wu3pas, (popmynm,
peliaBame Ha MpoOIeMOT
Hean: Wnentudukaiuja, orieHKa W MPUMEHA HA CTpPaTeTUH 3a MOJCITUPAHC,
W3naofame Ha MHOTY pelieHHja 3a ojapeneH mpobiem; llpucramyBame Ha
po0JIEMOT OJ] pa3IMYHK TOYKU Ha riefame; JloHecyBame omyka; Pasmena Ha
MaTeMaTUYKU WJCHU YCHO M BO nucMeHa ¢opma; Paborta co pa3nuyHu anatku 3a
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Mepeme; DopMupame U Kopucrteme (HopMyiIM 3a pellaBame Ha MPoOJIEeMOT;
Kopucreme Ha MHTepHET alaTKUTE 3a MpedapyBame, 3a Haorame HHpOpMauu
(o cTpaHa Ha HAcCTaBHUKOT OJIECHYBay); YCOBpIIyBame Ha BEIITHHUTE 3a
MIpOIIeHKa U ToBepOa.

IIpeaycioBu: OCHOBHM BEIUTHHH 3a Mepeme; [lo3HaBame Ha OCHOBHUTE
MaTeMaTHYKUTE ONEpalnu: COOUpame, OA3eMabe, MHOKEHE 1 JIeNIehe 1 HUBHA
npuMeHa; [lo3HaBama Ha IPONKK WK AELUMAIHN OPOEBH.

MeTtonoJioruja:

UcrpaxxyBameTo ce peanu3upamie BO OCHOBHOTO yuwiuiure ,,CB.
Kmument Oxpuacku” Bo Oxpun, Bo maj 2023 roguna, kaje Oca HaOJbYyyBaHU
YUEHHUIU OJ YETBPTO OJIFieNieHNe W HUBHUOT OJJIEJIEHCKH HacTaBHUK. IlpuToa,
HUTY YYEHHWIIWTE, HHUTYy HACTaBHUKOT HEMaa WCKYCTBO BO MAaT€MaTHYKO
Mozenupame. IloroseMuoT aen o MHCTPYKUMHUTE KoM Oea peaqu3upaHd BO
TEKOT Ha HCTpaKyBameTo Oea O]l THUIOT Ha M3JIOXyBame. Ha cexoja rpyna
yUYeHHIM UM Oelle [ajJeH JHCT CO 3aJadya M WHCTPYKUUH 3a HAuyuH Ha
perraBame.

3aayara riacelie:

»KOJIKY yYeHHIIM MO2Ke 1a 3aCTaHAT BO TBOjaTa yYusIHUIa?”

Bpeme 3a nogroropka. OJIETCHCKUOT HAaCTaBHUK IMPETXOJHHOT Yac KpaTKo T'H
BOBE/yBa YUYEHUIIUTE BO HAUYMHOT Ha padora. [Ipen ma moyHaTt ydeHHIHTE CO
pabora, UMaaT 5 MUHYTH 3a pa3MHCIyBame M pas3IjelyBame Ha 3a]ajeHara
3a/a4a.

Bpeme 3a pabora. On 1 gac 1o yac u 20 MUHYTH.

Marepujarn. XapTHja, MOJIMB WIW TIEHKAJIO M KOMIjyTep Wi MOOMIIeH TenedoH
(xaj HACTAaBHUKOT OJIECHYBaH).

Ha npasen nuct xapTHja, ydeHUIUTE TO 3alMIlIaa UIMETO Ha cBOjaTa rpymna
1 UIMHIbaTa Ha WieHoBHTe. [ M 3amuiyBaa oAroBOpUTE HAa CEKOE 3a0JDKEHUE Ha
JIMCTOT XapTHja, AaJJeHN BO MPUJIOT Ha MPalIakeTo.

Jac kaKko oazereHCcKH HaCTaBHUK, 32 MOAETUPAH-ETO Ha MPOOIEMOT, UMaB
HOATOTBUTENICH dYac, OB 3all03HA€HAa CO OJECHYBAYKUTE AacleKTH IpH
pemaBambe Ha 3amadata Ha @DepMu mpeKky cKua Ha HMHCTPYKOUH 3a
U3BJIEKYBambe, OJIP)KYyBamkE U MPOLINPYBamkhe HAa OJTOBOPUTE HA YUEHUIIUTE KOU
Ke Tu pemaBaar 3anaunte Ha @epmu. CkuliaTa Ha HHCTPYKIUHU € KOHCTPYHpaHa
Bp3 ocHoBa Ha ckumara Fraivillig, [3], 3a WHCTpyKIHMM 3a W3BJIEKyBambe,
MOJPXKYBamkhe U NPOLIMPYBAkE HA OATOBOPUTE HA YUCHHUIIUTE.

Bo ucrpaxysamero 6ea (opMmupaHu OBE TPYNU OJ MO § YUYCHHUIH Of
YETBPTO OJJETICHUE ON OCHOBHOTO yuwmnumre ,,CB. Kmument Oxpuucku’,
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Oxpun. [Isere rpynu paboTea BO UCT BPEMEHCKH KOHTHHYUPAH MEPHOA Ol
ezneH yac u 20 munyTH. Kputepuym 3a ydecTBO BO rpymnata Oelie CeKoj YUeHUK
Jla ce YyBCTBYBa CI000MIHO, 1a cOpaboOTyBa, Aa TUCKYTHUPA CO APYTUTE YICHUIIH
BO CBOjaTa Tpyma W JBET€ Tpynu Jda OumaT XETeporeHn BO OJHOC Ha
MaTeMaTH4YKUTE CHOCOOHOCTH Ha ydeHuuute. M Ha aBere rpynu um Oea
3aganeHa ase 3agaun Ha @epmu. PemaBameTo 3a1aun o1 cTpaHa Ha yUYCHULIUTE
ce o/IBMBallIe BO JBa JeHa. [IpBHOT AeH ja pemaBaa eHaTa 3a/1a4a, IBETe IPYyIH
HCTOBPEMEHO BO Pa3lHWYeH JeNl O] YYMJIHHUIATa, HE3aBHCHO €IHaTa Ipyma o
IOpyraTta. BToprot aeH Ha HCTHOT HAa4YMH ja pellaBaa BToparta 3a/1aya.

[TogarounTe KOM ce aHAIM3MPAHU BO OBa MCTPaXXyBambe CE: MUIIAHHOT
MartepHjal Ha YYCHUIMTE OJl COOABETHUTE TpymH M 3a0elelKuTe Ha
OJIICIEHCKMOT HACTAaBHUK, OIHOCHO jac 3aeJHO CO MOjOT COPaOOTHUK M-p
bunjana IllymuHocka, Koja Beke umalie padOTEHO Ha BAKBHU HCTPaXKyaBamba CO
YUEHHLIM OJf CpenHOTO yuunuinte. Paborata Ha y4YeHHMIUTE Ce OJBHBAIIC
COTJIACHO MOJICJIOT 3a pelllaBame Ha 3a/ladaTa, KOj e COCTOU OJ] ILECT YEKOPH
3a/lafIeHd Ha JBETe TPYyNHU 3aeAHo co 3amavya Ha Pepmu. OBHE IIECT YEKOPH:
PazOupame, HemaremaTtnuko morogyBame, MareMaTHYKO MOJEIUPABE,
[IpomennmuBu u dopmynu, Cobupame NHOBeKe MOAATOLUM W 3aKIydoLH, ce
CHHOHHMM Ha 4YeTHpHUTe a3y Ha MoJlelupame Ha 3amadata Ha Pepmu: Onwc,
IIponenku, I[IpecmeryBama u Bammmmszamumja. Bp3 06aza Ha oBue dasu ja
HarpaBUBME aHAJIM3aTa Ha IOAATOLH.

Ox romemuoT Opoj 3aKiIydond Ha [JBET€ TIPYNH YYEHHLH, MpH
pemaBameTo Ha 3amaunTe Ha PepMH ce NPEe3eHTHUPAHU OHOJKY KOJIKY HH
HaJyarame MpoCcTOpOT 3a OBa MCTPaXKyBame, HU3 OCHOBHHUTE YeTHUPU (a3u Ha
MaTeMaTUYKO MOJENUpame. 3abenexyBaMe JeKa BO TEKOT Ha MCTPaKyBambeTO
HPUCITYITHYBAakETO MEry JIBETE TPYIH € eTMMHHUPAHO OUIEjKU ce OJIaICUCHH
Ha JIOBOJIHO PacTOjaHHeE.

[IpBara rpyna e o3HaueHa co I'pyma 1, a BropaTta rpyma co I'pymna 2.
Yuenurute Bo mpsara rpymna ce Al, A2, A3,A4,A5,A6,A7 u A8 a ydueHunmre
o1 BTopara rpyna ce o3Hauenu co b1, b2, 53,b4,55,66,b7 u B8.

@aza 1: Onne
UYekopu: Pazbupame, HeMaTeMaTH4Ko OTOLyBabe.

YyeHunuuTe BO JABETE TPYNH TO UYWTaa Mpallamkero, pasroBapaa u 0e3
HHUKaKBHY MPECMETKH NpBaTa rpymna Aaje MpeTHocTaBKa - IoroayBame aeka 60
YUEHHMIM MOXKaT Jla 3acTaHaT BO yYWJIHHMIATA, a JOJeKa BTOpaTa Irpymna aajae
MpeTIocTaBKa - MorojyBame jaeka Moxar 70 yuenunu. Ilputoa 3amounaa co
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paszOuparme Ha MPamameTo W MMOCTaByBarkhe Ha MOMAJIA MPOOJIeMH KOW MM Oea
HEOITXOJTHY 3a J]a TO PellaT 3a/1aJICHHOT MPOOIIeM.
®aza 2: [Ipouenkun

Uekopu: Jlem o1 0ATOBOPOT CO MATEMATHIKO MOJICIHPAHE U JIET 011 YSKOPOT 3a
cobupame ToBeKe MOTaTOIH.
I'pyna 1
Al: Jarw yauirngara 4a 6uze npaszHa?
A2: JJa, ce cetup. Ke nmame jBe peurernja. EfHO Kora yIHAHHLATA € IPa3Ha i YIITe
€4HO Kora Ke ro HMa 0BOj HHBEHTAap LITO Cera o HMaMe BO HAllaBa yIHIHHLA?
A3: Yekajre nppo Tpeba nporernka ja gageme. Ho mopa ga gajgeme mporneHka 3a
ABATA C/IyYaH, KOra yyH/JIHALATA € MPA3HA H KOId HE € MPA3HA.
Bo 0BOj MOMEHT cUTE yYEHHUIIM Ce pa3BpTea BO YUWIIHMIATA M 0€3 MPEeCMETKH
peKoa eKa ako € mpas3Ha ke MoxKaT Ja 3actaHaTr 60 y4eHHIIH a ako € MojHa Ke
moxat 30 yaeHurm.
A4: 3a mobp30 ga ro pemrrime npo6JeMoB, Ke ce mogesnmMe Bo gBe rpyna. Equnre Ke
PaSMHCAYBAAT H PeliapaaT ako yYH/IHALABA € MPAa3Ha, a JPYTHTe aKo € MOJIHA.
I'pyna 2
bB1: Ajge ga nameprume KoJIKy e f0/ra yYHJIHHLATa, d KOJIKY ITHPOKA?
B2: He moxxeme npery JHMEH3HHTE HA IJIOYKHTE, OHJEJKH JO/DKHHATA H
IHPHHATA HA YYHIHANABAa HE 3aBPUIYBA CO [[€J1a I/I0YKAd, HEKA/E CO MOJIOBHHA,
HeKa/e 3aBpIIyBa cO TPETHHA O/ IM/I09KATA.
OcranatuTe y4eHHIM MepaT cO MeTpo. JpyruTe Ham3MEHHYHO Ce pefea I
JOOJDKHWHA U IIUPUHA.
®aza 3: IlpecmeryBama

UYekopu: [Ipomennusu u popmyu.
I'pyna 1

A5 v A6: Hue yprame npaBoaro/IHHK, HAIATA yIHIHHLA HMA TPaBoaroJHa gopma.
A7: [logor e noniovew co mrogkn. Cera Ke HaMepam JHMEH3HH HA II/I0YKABa.

[IpBute A1,A2,A3,A4 yueHunu peiraBaa Kora yUWIHUIATA € TOJHA, a IPyTUTe
AS5,A6,A7,A8 xora yudnITHHIIATA € TIpa3Ha.
Kora yunnnunara e npasna : A8 u A7 npraat qpTex.
YdyeHuuTe M HM3MEpHja NUMEH3WUTE Ha eIHa Iulouka. [limodkara wmmarie
KBaJpaTHa Gopma co crpaHa 36 cm. Yuenunure Al u A3 3acraHaa co cBOUTE
cTamaja BHATpe BO NPOCTOPOT Ha TIuioukara. KoHcraTmpaa jexa /aBajua
YUYEHUIIM MOXKAT J1a 3aCTaHaT BO €/1HA IIJIOYKA.

A2: Ajne sa n3bporme KOJIKY BKYITHO NJI0YKH ce? Cera e JIeCHO.

A4: Ho He moxxume cHTe Aa ru 6p0HME, ITIOKJIOIIEHH €€ CO HHBEHTAapoT. 3HayH Aa

1136[70HM€ KOJIKY HMa ITVJIOYKH 110 JO/DKHHA d KOJIKY 110 ITHPHHA HA YYA/THAATA.

AS5: Jla ro nomHOXHMeE 6pOjoT HA MJIOYKH MO JO/DKHHA CO OpPOjOT HA IJIOYKH IO
ITHPHHA.
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Kora yunnnuniara He e npasHa :
A5: Hue Aa rnpecmerame 1('0/'3 € IIJIOHITHHATa Ha CeKoe CToji4ie H (.‘6'1{'0]8 Mmaca.
Tpeba u karegpara. 3agarKaar IpocTop u pajgHjaTOPHTE Kpaj mpo30PeNOT.
I'pyna 2
OBaa rpyma MmoyHa CO pa3MHCIyBame Ja BOBEAAT CHUMOOIH (TIPOMCHJIMBH),
Opojor Ha yueHHIM r0o o0esekaa co Y, JO/DKUHATA CO a JIoJIeKa IIUPUHATA CO
b. Co yekopeme ja uaMepuja AopKMHATA U mmpuHata. Ce IOroBopHja JeKa
JIOJDKMHATA @ UMa 7 9YeKOpH, J0JIeKa IIMPHHATa Ma 4 YeKopy. 3HAYH:
a="7 yexkopu,
b =4 yekopu.
VY1 e 6poj Ha y4eHUIH BO eAeH Yekop, Y e BKYmHHOT Opoj Ha YeKOpH Ta
Y=4-VI
I'pyna 1
A1l: [L1oykara HmMa KBaApaTHa ¢opma co ctpara a =36 cm.
AZ: [IromTHEA Ke ja IpecMeTaMe aKo BHAHME KOJIKY KBAApaTH 04 1cm’ uma Bo Taa
MJI0YKA CO JHMEH3Hja 36 cm.
Ha Al u A2 He um TekHyBa (popmyrara 3a IUIONITHHA HA KBaJpaT, [a HalpTaa
KBaJpaT cO JUMEH3UM 36 cm, NapajiesHO XOPU3O0HTAIHO U BEPTHKAIHO
MOBJICKOA TIApajJeIHM JIMHAW W KBAJApaTOT IO TMOAeiHja Ha 36-36=1296
KBaJpaTu CEKoj co mIomruHa lem’, nobuja 1296cm’.

I'pyna 2
a="7 4eKkopHu,
b =4 yekopu.
B5: Bo egern 4exop MoxxaT fa 3acTaHaT TpojLa yIeHHIH.
VY1 e 6poj Ha y4eHHUIIM BO €AEH YeKOop, 3Haun Y 1=3.
b1 u b2: O ko/iky yekopu e cocraBeHa yan/IHHLaTa?
[TomuOXWM ja 7 1 4 noOuja 28 yeKkopyu MMa IeNa YUUITHALIA.
Y e BKyNHHOT OpoOj Ha YEKOPH.
U=28
V=4-VI
V=28-3=84
Oxarosopotr Ha I'pyna 2 e nexka BO HUBHATa YYWJIHMIIA MOXKAT Na 3acTaHaT 84
YYEHUIIH.
OBaa Tpyma Oemie TojelieHa Ha JIBe TPYNH €THUTE Ja MpecMeTyBaaT Kora
YUMIITHMIIATA € [Tpa3Ha a APYTUTe Kora YUMIIHHUIATA € IT0JIHA CO MHBEHTAp.
®a3za 4: Baquausanuja

Uexopu: CoOupame moBeKe MoIaTonH 1 3aKITyYOIIH.
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VYuennnure o1 JBEeTe TPYHMH BO OBaa (ha3a IopasroBapaa CoO OIJIECICHCKHOT
HACTaBHUK, C€ HANPaBU €ICH BHJ MIPOBEpKa M JJOHECOa KOHEYEH 3aKiydoK. Bo
OBa MCTpPaKyBambe MpedapyBambeTO Ha MHTEPHET MOXKEIIE J1a TO HAIlpaBU CaMo
OJI/ICJICHCKNOT HACTAaBHHUK.

Pacnpenen6a Ha BpemeTo 3a paboTa Ha JBeTe rpynu
3a NPBOTO UCTPaXKyBatbe
3apavarta Ha Pepmu: ,,MojaTta yunnHuua"

40%
28,33%
40% %
17,67%
30% A
12% 10% 20
7%
20% 1 10 13
10% 5% lpyna 2
0% Mpyna 1
Bpeme 3a Bpeme za Bpeme 3a Bpeme 3a Bpeme 3a Bpeme 3a
paszbupa Hemar. Mmar. npomeHnu  coBupare  3aKaydyolmn
the noroayea NPecMe TR BU W noeeke -
e dopmynm noaaTou M
mIpynal 10% 5% 10% 20% 10% 13%
W pyna2 12% 10% 25% 28,33% 7% 17,67%

Cuamuka 1. Pacnipenein6a Ha BpeMeTo 3a paboTa Ha JBETe IPYIH 3a IIPBOTO UCTPasKyBambe

2. UCTPAXYBAIE 2:
3.1. 3amaga ma @epmu ,, TeTpaTkaTa Mo MaTeMaTUKa”

3amavara riacu: ,,Koaky JMCTOBM 01 TeTpaTKkaTa mo MaTeMaTHKa ce
KOPHCTAT BO TeKOT Ha eHA y4eOHa roquna? ”

YcnoBuTEe Ha OBaa 3ajauya Ce MCTHM KakKo NPEeTXoAHaTa 3aiaua. Ke ce
omumar camo (azuTe Ha pelaBame MPEeKy LIeCTe YEKOpH 3a pellaBame Ha
DepMueBUTE MPOOIEMHU.

[IpBara rpymna moOwia pemierne aeka Tpomat 360 JHCTOBH BO TOJUHATA,
a BTopara rpyna 720 q1ucToBu.

Bo mpuior ce cnuku o1 penieHnjaTa Ha ABeTe TPYyIIH.
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Cuamuka 2. PermenneTo Ha 3aadaTa Off IIpBaTta rpymna

Jmjnrpas na pacopencnilanm ma spesern 18 palior i seEopare
w0 saoenar; pasliapane (R), isuareuarmin noroymne (R saresarieio
mpecuerin {MIY], npaseicm w dopanys (PF ), cofapane noseis noearom [SP)
I s | £) 13 npeaTa rpyi

S g p

Camka 3. lnjarpaM Ha pacmpenenda Ha BpeMeTo 3a paboTa Ha YeKOPUTE BO MOJEIIOT
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Ciuka 4. Pemennero Ha 3a7ayara o BTopara rpymna

npln | rj:npa ¢u.‘ : TpeTa :p;;a:'
faza: | Mpouesnsi MpecveTyEama |
Omiee | l| 1

Z |

5P

PF

MP

MF

R

Jhgarpas i pacnpeaefar i spesero 1 paforn i sexopine
w0 movenoT; paainpanse (R, messaresarimn noroaynase (NP samesamse
apecssctrin ( MP), iposicitaesm n gopsiymn (PF), codupase noscke nogaroun (SP)

wmenyyonn {£) nn BTOPATA rpyna.

Cunka 5. JTujarpaM Ha pacnpenen6a Ha BpeMeTo 3a paboTa Ha YEKOPHTE BO MOJCIOT
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Pacnpepnenba Ha BpemeTo Ha paboTa Ha ABETe rpynu 3a BTOPOTO
NCTpaxyBarbe
3apavata Ha Qepmu: ,, TeTpaTka No maTemaTuKka"

40%
40%

35%
30%
25%
20%

23% %
12% .
8% 8%
15% 10% 10
10% 5%
5%

0%

lpyna 2

Mpynal

Bpeme 3a Bpeme 2a Bpeme za Bpeme 2a Bpeme 3a Bpeme 2a
pasfupatbe = HemaTemaT = MaTemaTwy MpOMeHAMBa cobuparbe | 3akAyyoumM
WUKOD KU “ noeexe

norofyearbe NpecmeTkn | popmynu noAaToLM
Hlpynal 10% 10% 15% 40% 5% 20%
H lpyna 2 8% 12% 23% 22% 8% 27%
4. 3AKJIYUOK

4.1. 301ITO BOOIILITO E IIOTPEGEH OBOJ METO/1?

Metonor depmu e MpUMEHIUB BO Clydyaw Kora Tpeba Op3o na najuere
MpUOJIMKEH OATOBOP M yPH MOTOA Jia OJUTyYUMe JajlH € MPEopadwInBo Jia ce
M3BpIIAT JIOTIOJHUTEIHU MPECMETKH 3a Jia ce jaojae jo Tounu nomarouu. Co
HEroBa IOMOIII, MOKETEe Jia TH rooduere aoOWeHuTe WHOpManuu, Op30 maa
JIOHEeceTe OITyKa, 1a pa3depeTe BO Koja HacoKa Jia ce JBIKUTE U KOW MOJaTON
HU ce 1oBOJHM. HajBakHaTa pabora mTo HU ja jaBa MeTogoT depMmu e Jeka
momobpo e ma modmeme MPHOMIKHU Pe3yJITaTH OTKOJIKY Ja HEMaMme HUKaKBO
CO3HAHHE 32 POOJIEMOT KOj € Ipe] Hac.

Ha npumep, Ou3HUCMEH caka jJa BOBe/Ie HOB NMPOM3BOJI Ha Ma3apoT, HO ce
COMHEBa JaiM ke uWma mobapyBadka 3a Hero. Jla ce cmpoBele cKamo
uctpaxyBame? Ho, mTo ako mapure TMOTPOILICHM 3a TOa C€ TOTPOIICHHU, a
HUKOMY He My TpeOa mpou3BofoT? Kako pesynrar Ha Toa, €IHO JIHLE MOXE Ja
ce JIBOyMH JIOJITO BpeMe, Ja TyOM BpeMme, 1a Jypu W Jia ja HalylITH CBOjaTa
ujeja, IIaIIejKu ¢e 01 HETIO3HATOTO.

Kopucrejku ro metogor @epmu, eieH npeTnpruemMad MoKe CaMOCTOjHO J1a
M TPOICHH, HAa MpPUMEp, MPOMEHHTE BO KyMOBHATa MOK, MOMyJapHUTE
TPEHIOBH, Ja cIpoBeae Op3a aHanu3a Ha MOTpeOMTE Ha HACEICHHETO M Ja
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HalpaBu TPyOM NPECMETKH KOM INPAaBMIIHO Ke IO HacodaT Hpeja Ja INpe3eme
HEKOM TOKPYIHH 4YeKOpH Kou ke Owmmar Oe3Bpeanu. Bp3 ocHoBa Ha
NpUOIMKHUTE Pe3yNTaTH, TOj Beke Ke MOXKe Ja OJUIydd Jaji Bpeldu Jaa ce
HWHBECTHUpPA BO IMOHATaMOIIHM MCTpaXyBama. 1 na AOOJT POK, AypU U Majo
HaMaJTyBame¢ Ha HEM3BECHOCTA MOJKE J1a HANPAaBU WM JIa 3aIITEAN MIIHOHH 32
e/lHa KOMIIaHHja.

CrniocoOHOCTa 3a KOPUCTEHE Ha METOJOT MOXE Ja Oule KOpPHCHA M 3a
OHHeE JTyfe KO He MOopa JIa HOCAT TEIIKU OJTYKH MTOBP3aHH CO BUCOKH TPOIOIN
Y PU3HIH. 3a CUTE OBHE TPEIU3BHIM BO )KUBOTOT YOBEKOT MOpa Ja ce eayIHpa
o]l HajpaHa Bo3pact. [Ipu pemaBame Ha npoOnemute Ha depmu, yueHUIUTE ce
elylMpaaT Kako CBOETO 3Haeme, CTEKHAaTO OJf JAPYTHTe NpeAMETH Ja To
MpUMEHAT BO Tpakca, Kako Op30 Ja 10jaT 0 HAYMHU 3a pPEIIaBare Ha CEKoj
kHUBOTeH mpodieM. CoBpeMEeHOTO 00pa3oBaHHE YeCTO HYAW 3HACHE KOoe ¢
OIIIITO WJIM allCTPaKTHO. Y YCHUIUTE YECTO CE CIIOCOOHU J1a pelIaBaaT CIOKEeHN
TUIMYHH MPOOJIEMH CO U3BPIIYBakhe HA MHOTY OIEpalyy, a Kora CTaHyBa 300p
3a pelaBame Ha eJIeMEHTAapeH, HO HecTaHIapJieH NpolsieM, ce cTaBaaT BO
pa3MHUCITyBamke Kako Jia IO PeliaT Toj IpooeMm.

bunejku oaroopor Ha mpobnemure Ha DepMH YECTO € OJ COMHHUTENCH
NpakTHYEH HMHTEpPEeC, IVIABHUOT aKIEHT € CTaBeH Ha METOJOT Ha pelleHHe.
3aroa, mpobmemute Ha @epmu ja Hamule cBojaTa TMPUMEHA BO Pa3IHIHU
WHTEpBjya BO TOJEMH KOMIIAHWH, HATIPEBApH, WHTEJICKTYalHH WIPH,
onuMIMjanu 1o (HU3MKa WIM KOMIjyTepcku Haykd. CymruHara Ha
KOPUCTEHETO Ha 33/Ia4HTe € JIa Ce BHJIU CIIOCOOHOCTA Ha €/ICH YUCHUK Ja Hajae
HECTaHIApIHU PEIICHH]a.
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