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Implementation of the Multi Stage Mathematical and Information Task 
«Continuous Dynamic Systems» as A Means to Form Students’ Creativity 

In this paper, the mechanism for the formation of students' creativity in the implementation of the multi-stage mathematical and 
information task «Continuous Dynamical Systems» is disclosed. The use of multi-stage mathematical and information assignments 
allows students to develop their creativity by integrating various types of creative mathematical activities. During performance of 
tasks students, on the basis of defining a motionless point and concepts of stability, offer associations on a research of dynamic 
systems. Besides, students find several ways to research behavior of trajectories in the neighborhood of motionless points (by means 
of creating a phase portrait and by means of researching the right member of equation) among which there is an unknown and easier 
way, students use various ICT making of a phase portrait. Besides, here is made the foundation of attempt to overcome a thinking 
stereotype about a possibility to forecast the system behavior; various hypotheses are presented, and then checked. In the course of 
the research of the systems containing a limit cycle such creative qualities are developed as: flexibility, originality of thinking (we 
find an original way to prove existence of a limit cycle, students use various ICT making a phase portrait); aesthetic qualities of the 
personality (solve the problems on detecting a limit cycle, differing in beauty of the proof); intuition (students make hypotheses and 
check them, intuitively assume existence of some closed trajectory to which all others are attracted). The multi-stage mathematical 
and information task is a good experimental platform to integrate mathematics and informatics. When implementing a required multi-
stage mathematical and information task students’ motivation is increased to study mathematical methods and information 
technologies. This article is aimed to prepare students’ perception to the major concept – Lorentz's attractor, which appears at the 
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solution of the system of three nonlinear differential equations. The questions considered in this article are connected with the 
synergetic and activity approaches aimed at development of students’ creative potential, that positively influences development of 
their creativity.

Keywords: creativity, creative quality, multi-stage mathematical-information task, continuous dynamic systems.
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(1) program phaz_por_3;
(2) uses crt, graph;
(3) const m=50;
(4) var gd,gm,i,j,s1,s2,c1,c2: integer; z,x,y,x1,y1,x2,y2,h: 

real;
(5) procedure graf(x,y: real); 
(6) begin



– 2018 – 3

- 113

(7) repeat
(8) x2:=x;
(9) y2:=y;
(10) x1:=x+h* sin(y);
(11) y1:=y+h*( );
(12) x:=x1;
(13) y:=y1;
(14) putpixel(s1+round(x*m),s2-round(y*m),9);
(15) until (x=x2) and (y=y2); 
(16) end;
(17) begin
(18) gd:=detect;
(19) initgraph(gd,gm,'C:\tp7\bgi\');
(20) cleardevice;
(21) s1:=getmaxx div 2;
(22) s2:=getmaxy div 2;
(23) line(0,s2,getmaxx,s2);
(24) line(s1,0,s1,getmaxy);
(25) h:=0.001; 
(26) graf(-0.1,-pi);
(27) graf(0.1,-pi);
(28) graf(0.1,pi);
(29) graf(-0.1,pi);
(30) graf(-4,4);
(31) graf(-7,4);
(32) readln;
(33) closegraph;
(34) end.

crt
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