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AHHOTALIUA
B craThe mpuBOAUTCS aBTOPCKOE TOJIKOBAaHWE TEPMUHA '"TBOpYECKas 3a-
Jlaya 1o IporpaMMHUpPOBAHMIO", PEICTABIIEHA aBTOPCKAsl Kiaccu(UKanus TBOP-
YEeCKUX 3a/lay M0 MPOrpaMMHUPOBAHUIO, a TAKKE PAacCMATPHUBAIOTCA HEKOTOPHIE
THUIIBI PEIICHUS TaKUX 3a/1ad. ABTOPCKas Kiaccu(uKaiys TBOPUECKHUX 3a7ad T10
IPOrpaMMHUPOBAHUIO TIPEIyCMATPUBAET pas3felieHue 3aJad Ha Tpu OJoka: Mo
pazznenaM u3yuyeHus (NpeAnojaraercs peleHue 3a7ad M0 OCHOBHBIM TeMam

u3yueHus: AucuurinHel "lIlporpammupoBanue"), 3a HEOOXOIUMBIMU 3HAHUSIMU B
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Ipyrux obnacTsax (cieiaH aklEHT Ha 3a7adax, Ipy PelIeHUH KOTOPBIX JOJHKHBI
UCIIONIb30BaThCSl 0a30BbIEe 3HAHMS MO COOTBETCTBYIOUIMM IPEAMETHBIM 00Ia-
CTSIM), [0 YPOBHIO CJIO)KHOCTH (AaKLIEHTHPYETCS BHUMaHUE Ha 3ajjadyax pasjiny-
HBIX YPOBHEH CJIOKHOCTH). Y CTAaHOBJIEHO, YTO IPU PEIICHUH TBOPUECKHX 3a/ad
10 MPOTPAMMHPOBAHUIO y CTYJAEHTOB (POPMUPYIOTCS YMEHHS M HaBBIKU pellie-
HUS TBOPYECKHUX 33]1a4, YTO CIIOCOOCTBYET UX YMCTBEHHOMY Pa3BUTHIO, a TAKXKE
pa3BUBAIOTCS TAKUE MBICTUTENbHBIE ONEpaliy, KaK KilacCupUKalusa U cCuCTeMa-
TU3allks, TPU PELIEHUM TaKOoro IUIaHa 3ajady oOecredynBaeTcs TBOPYECTBO U
JUCKYCCUU B TIOUCKE pEIICHUs, HEOOXOIUMOCTh OOBSICHATh CBOM OTBET M pac-
cyx)nartb. [Ipu nmpoBeneHnn HCCieT0BaHUA HUCIIOIb30BAIUChH CIEAYIOIINE METO-
Jbl: aHAJIN3 TEOPETUYECKUX UCTOYHUKOB II0 BOIIPOCAM PELIECHUs TBOPUYECKUX 3a-
Ja4 10 MPOrpaMMHUPOBAHUIO, 0000LIEHNE U CUCTEMATU3ALMS MOJIYYEHHBIX pe-

3yJbTATOB, O606HIGHI/I€ IcaJarornt4cCKoOro OIIbITA.

Kiar4deBble cioBa: 3aJa4da, TBOPUYCCKAA 3aJa4da, 3aaada I10 IMporpamMmmn-
POBAHHIO, TBOPYCCKAA 3aJgada II0 IIPpOorpaMMHpPOBAHHIO, KJIaCCI/I(l)I/IKaI_[I/IH TBOP-

YCCKHUX 3aJ1aq I10 IIpOorpaMMHpPOBaHHUIO.
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ABSTRACT

The article gives an author's interpretation of the term "creative task in
programming", the author's classification of creative programming tasks is giv-
en, and some types of solving such tasks are considered. The author's classifica-
tion of creative tasks in programming involves the division of tasks into three
blocks: according to the sections of study (it is planned to solve problems ac-
cording to the main subjects of studying the discipline "Programming"), with the
necessary knowledge in other fields (the emphasis is placed on the tasks in solv-
ing which use basic knowledge of the relevant subject areas), in terms of com-
plexity (emphasis is placed on tasks at different levels of complexity). It is as-
serted that when solving creative tasks in programming students develop the
skills and skills of solving creative tasks that promote their mental development,
as well as developing such thoughtful operations as classification and systemati-
zation, when solving such a plan of tasks creativity is provided. And discussions
in finding a solution, the need to explain your own answer and reason. During
the research, the following methods were used: analysis of theoretical sources on
solving creative tasks in programming, generalization and systematization of the
obtained results, generalization of pedagogical experience.

Key words: task, creative task, task on programming, creative task on
programming, classification of creative tasks in programming.

Traditional methods of securing and testing knowledge in the process of
computer science education, including programming (laboratory work, tests,
classroom and non-classroom modular control works) are good to show how ac-
curately learned the studied material is. However, these methods do not reveal
how the student learned to use, use, and manipulate various knowledge.

The use of creative tasks in programming classes greatly enhances the ef-
fectiveness of the learning process. From the conditions of tasks of this type, it is
not directly possible to say what kind of knowledge students will need to solve
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for them, and therefore the students' activity is aimed at identifying ways of
solving and selecting the necessary data, information and regularities. Solving
creative tasks may require a variety of knowledge on other subjects, for exam-
ple, on algebra, geometry, probability theory, etc. The main sign that students
are in the creative process is the rejection of traditional approaches to the inter-
pretation of existing information.

Many scientists addressed the problems of solving creative tasks in vari-
ous fields, among them: E. Grigorova, A. Davydenko, S. Danilenko, K. Knop, I.
Lerner, Yu. Murashkovsky, S. Pritulyak and others. However, only some scien-
tists, such as I. Lerner, introduced the term «creative task». As for the term "cre-
ative task of programming", many scientists turned to him, but no one gave a
specific definition and did not indicate their classification.

The purpose of this article is to isolate the concept of “creative task in
programming,” the author's classification of such tasks, the analysis of the solu-
tion of some problems of this type.

In order to proceed to the definition of a creative task in programming,
you must first turn to the notions of concepts such as "task", "creative task,"
"task on programming."

The term "task” in the explanatory dictionary of the Russian language is
interpreted in different meanings: 1) in general - that requires execution, deci-
sion; 2) in the mathematical exercise, which is performed by means of inference,
computation; 3) in the scientific - a complex issue, a problem that requires re-
search and decision [3]. A similar understanding of this concept, we find in the
explanatory dictionary Ushakov [4].

Let us assume that the task of programming - this is such a task, which in-
volves finding an algorithm for solving a problem with the means of a certain
programming language.

By the term "creative task™ in various fields addressed by many scientists,
listed above. But this notion was introduced only by some scholars, for example:
"Creative," writes I. Lerner, "is considered a task whose actions are not deter-
ministic or incompletely (ambiguously) determined by some prescriptions, that
is, if the solver does not know the algorithm of solving™ The search is necessary
and steps need not be taken beforehand” [2, p. 81].

28



AKTYAJIBHBIE BOITPOCbI COBPEMEHHOI HAVKU U TIPAKTUKHU 10/2019

Summing up the above, we will assume that the creative task of pro-
gramming is a task that involves finding and constructing an algorithm for its
solution using existing methods, followed by implementation of a certain pro-
gramming language, in which students and students actively acquire new
knowledge, mastering abilities and skills, developing abstract and logical think-
ing, own creative abilities, cognitive interest.

We propose the author's classification of creative programming tasks,
which is shown in Fig. 1, according to which such tasks are divided into three
blocks: according to the sections of study (it is planned to solve tasks on the
main subjects of studying the discipline "Programming"), with the necessary
knowledge in other fields (the emphasis is put on the tasks, in solving which
basic knowledge in the relevant subject areas), in terms of complexity (emphasis
is placed on tasks at different levels of complexity).

Here are examples of the tasks of each classification to some types with
explanation for the solution.

In the classification by sections of study, we consider the following types:

CREATIVES TASKS OF PROGRAMMING

P * A
According to the With the necessary In terms of com-
sections of study knowledge in other fields plexity

—’[ Linear programs ] —>[ The theory of numbers ] —>[ Initial

) —>[ Combinatorics ] —>[Averaqe

Branching
applications

\ 4

—>[ Theorv of aames

| Cyclic programs

— ———J _J

—>[ The theorv of araphs

)
)
)] —>[ Geometric tasks ]
] A{Arithmetic of long ]
numbers

"[ e } —»{ Probabilit theorv |
—>[ Plots and records ] : ]

)

Dynamic
programming
L[ Work with files

Fig. 1. Classification of creative programming tasks

(&
—>[ Arravs

—>[ Symbolic quantities
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1. Linear programs

Task 1. Given two integers a and b. If a is divided by b or b is divided by a,
then display it on screen 1, otherwise - any other number. Conditional operator
and cycle operators do not use.

Solution If a is divisible by b (or b by a) then this means that if the division
is still 0. And any number in the product with O will give 0, and adding 1 - we
get 1. Otherwise, there will be any other number except 1.

Hint: the solution should have an assignment operator, the right part of
which looks like: (a mod b) * (b mod a) +1.

As can be seen from this example, when solving such a student plan, the
teacher provides creativity and discussion with peers and the teacher in finding a
solution to the problem, the need to explain their own response and reason.

2. Cyclic programs.

Task 2. Make a program for finding the area of the figure by a trapezoid
method, limited by curves: y = x*and y = x*.
Solution. Having constructed a graph, we see: the resulting figure is symmetric
with respect to the OY axis (see Fig. 2). Therefore, we are looking for the area
of the figure, which is in the fourth quarter, and 2 multiply the result. This figure
IS projected onto the axis of the OH in the segment [0; 1], therefore the limits of
integration: a = 0, b = 1. The area of the figure bounded by the lines will be cal-

1
S = 2I<X2 —x“)dx
culated as an integral, where the function f{x)=x’-x": 0 .

1.2 1+
1+

0.8 1+
0.6 1
04 1
0.2 1

= T T R - T = - B P B o T P B

Fig. 2. Graphical representation of task solution 2

The formula for finding the area of the figure by the trapezium has the
; b-a 1
If(X)dXz—-(f(a)+ f(b)+22ka

2n k=1

form: a
Therefore, the program will look like:
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#include<iostream.h>
#include<math.h>
void main()
{ float a=0,b=1,x,5=0;
inti;
for (i=1; i<=10; i++)
{
x=a+i/10;
s=s+(pow(x,2)-pow(x,4));

s=2*(b-a)/20*(pow(a,2)-pow(a,4)+pow(b,2)-pow(b,4)+2*s);
cout.precision(2);
cout<<"s="<<s;

3. Procedures and functions

Task 3. Define common divisors of two natural numbers.

Solution. We look first at least between the two numbers. Then we set the
cycle from 1 to the least among the two given numbers. The shared divisor will
be determined by the following criterion: if both numbers are divisible by the
variable that passes the loop, it still gives zero, and then this number is a com-
mon divisor of two given numbers.

#include <iostream.h>
#include <math.h>
int s(int, int, int)
void main()
{
Int ¢c,b,c,min;
cin>>a>>b;
if (a<b) min=a; else min=b;
for (c=1; c<=min; c++)
if (s(a,b,c)==1) cout<c<<"";
}
int s(intal, int b1, int cl)
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{
Intsl;

if (al %cl==0 && bl %cl==0) s1=1;
else s1=0;
return sl;

}

From the classification of the necessary knowledge in other fields, we con-
sider:

4. Geometric Task.

Task 4. The coordinates of its vertices, which are entered in turn clockwise,
give the N-angle. Calculate its area using the vector product.

Solution. Let us divide the polygon into triangles, as shown in Fig. 3. The
area of each such triangle will be equal to a vector product divided by 2. Having
found all such areas and adding them, we get the area of the polygon. For clari-
ty, consider the area of one such triangle. Let the three vertices of such a triangle
(in Fig. 3, respectively, M1, M2 and M3) have pairwise coordinates x1, y1, x2,
y2, X3, y3. We put the triangle as created by two vectors, which proceed from
one point: a=(ayay;a,), b=(byby.b,), ne ax=Xx>—X1; a,=y—y1; a,=0; b=Xs—X1;
by=ys—y1; b,=0. It is known that the area of a triangle is calculated by the formu-

2 2
1 la, a, Ja, a,| l|a, a
S==1.7 L+ o+
e 2\lb, b b T b,
M2 3
M4
M1
M5
M6

Fig. 3. The polygon is divided into triangles

Substituting the corresponding values, we obtain:
1o a1
S==* Y ==
2\lb, b,| 2
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Then for each next triangle we leave, the first vertex (Fig. 3) unchanged,
take the second as the third vertex of the previous triangle, and enter the third
vertex of the new triangle again. We calculate the area for the new triangle and
so on to the last vertex.

The corresponding implementation program of the described algorithm will
look like:

#include <iostream.h>
#include <math.h>
void main()
{intn,i;
float x1,y1,x2,y2,x3,y3, s=0, ax,ay,bx,by;
cin>>n;
CIN>>X1>>y1>>x2>>y2>>X3>>Y3;
ax=x2-x1; ay=y2-y1; bx=x3-x1; by=y3-y1; s=s+abs(ax*by-ay*bx)/2;
if (n>=4)
for (I=4; i<=n; i++)

{
X2=x3; y2=y3;
cin>>x3>>y3;
ax=x2-x1; ay=y2-y1; bx=x3-x1; by=y3-y1;
s=s+abs(ax*by-ay*bx)/2;

}

Cout<<"s="<<s;

}

5. The theory of numbers.

Task 5. For n given numbers, calculate the NSD by the Euclidean algo-
rithm.

Task 6. For two given numbers, check whether they are interrelated.

There are quite a lot of such tasks, none of which can be counted. Tasks of
this type are solved with the help of known properties, definitions of the course
of mathematics.

For example, a natural number is called simple if it is greater than 1 and is
divided by only 1 and on itself (number 1 is not simple). That is, in order to find
out whether the number is simple, it is enough to set a cycle from 1 to the num-
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ber, and check how many numbers from this interval will be divisors of a given
number. If such numbers are 2, then the number is simple, otherwise it is not
simple, but is either 1 or composed. Here is a fragment of the algorithm:

k=0
for (I=1; i<=n; i++)

if (n %i ==0) k++,;
if (k==2) cout<<"Yucno npocme", else cout<<"Yucno ne € npocme"; ...

Regarding the last classification, in terms of complexity, a rather large se-
lection of tasks of these types is on the website developed by us www.e-
olymp.com, where a special methodological page for the division of tasks was
developed according to the complexity levels, entitled "Olimpiad Course". By
clicking on the link to the appropriate level of difficulty, a list of tasks offered
by the authors will be opened.

Conclusions. Thus, when solving creative tasks in programming, students
develop their skills and skills in solving creative tasks that promote their mental
development, as well as developing such thoughtful operations as classification
and systematization, while solving such a task plan, creativity and discussions in
finding a solution, the need to explain your own answer and reason.
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