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Abstract. The article highlights the importance of applied mathematics,
design teaching, and the widespread use of computational mathematics in higher
education to develop the abilities of mathematics students. The goal is to develop
and assess applied problem-solving and design skills through interdisciplinary
communication in guiding mathematics students toward professionalism. In the
empirical method based on experience through the use of analytical geometry,
differential equations, and computer graphics, students’ understanding of applied
mathematics, interest in it, ability to monitor one’s own level of knowledge
and work on one’s mistakes and the development of memory, attention and
understanding are important in shaping the process. That is, the course of
the lesson with students includes the use of previously acquired knowledge,
interdisciplinary connections, and their own theories, as well as observation,
description, comparison, measurement, modeling, and literature study.

Project-based teaching is an activity that involves the creation of ideas in
the minds of students and their active implementation. Teaching through applied
problems based on design education is one of the most valuable achievements in
didactics. Among them, the applied direction in teaching differential equations
was considered in their works by researchers such as R.M. Aslanov, V.S. Kornilov,
B.A. Naimanov, and others. However, in these works, the specific features of
design and assessment in teaching applied problems are not observed. This
work is based on the preparation for design through applied problems and the
evaluation provided in the 2-literature. The prediction of the results of research
methods serves as a stimulus for improving the cognitive activity of mathematics
students, their own work, and their adaptation to design by considering the use
of problems.

Keywords: teaching, activity, mathematics, differential equations, tangent,
curve, ray, focus
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Introduction

Methodology of teaching through applied problems is the use of various
methods of drawing images (standard, non-standard, computer animations,
computer mathematics systems or packages, etc.) in connection with the geometry
course as a means of developing the professional abilities of students [1, p.327].
According to the methodology, the teacher is required to provide systematic
and comprehensive education at the stages of solving applied problems. That
is, specialists and future teachers of mathematics should be as fluent as possible
in the theoretical foundations of Applied Problems and teaching methods.
At present, academic freedom is given to the educational program of higher
educational institutions and advanced efforts are being made to train specialists.
The work presented in this direction deals with one of the problems of specific
methodological preparation of teaching applied problems to future specialists in
mathematics. At the same time, not just consider, but stimulate students * interest
in improving their independent work and using applied reports. Let’s focus on the
following conclusion as one of the methods in this direction.

The history of the issue under consideration. Teaching through applied
problems is one of the most valuable achievements in didactics. The effectiveness,
advantage of education through interdisciplinary communication lies in the
understanding of society, the integrity of the environment. This is also the opinion
of many scientists. In particular, according to R. Descartes, it is more effective to
teach subjects as a whole than to teach them separately. That is, teaching through
interdisciplinary communication allows students to understand the subject with
its comprehensive application, connection with life. There are works in the field of
pedagogy, teaching mathematics through interdisciplinary communication. They
were reflected in the dissertation of R. A. Darmenova on the topic “pedagogical
conditions for the development of aesthetic taste of students on the basis of
interdisciplinary communication” in 2007, in the book of V. A. Dalinger on the
topic - formation of interdisciplinary understanding of students in the process of
teaching mathematics in 2016, in the works of L. A. Aubambayeva on the topic -
development of research skills of students through connecting teaching Physics,
Mathematics in 2020. However, the study of elements of analytical geometry
through differential equations, physics, computer programs, the formation of
comprehensive practical views of students, it turns out that training on this topic
is also relevant. However, these works do not reveal the specific features of design
and assessment in teaching applied problems [2, p.289-299].

According to the views of N.Chebyshev and V.Kagan, the main task of
training is to develop a holistic picture of the process of solving a professional
problem, systematic thinking, the ability to see how the interrelation of the subject
with other disciplines is a holistic pedagogical system, how the confrontation
unfolds. Here the student:

- understanding the challenges of scientific research;

- collect comprehensive information about the report;

- formulate assumptions as expected solutions;

- comparative analysis of empirical actions;
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- streamlining and defining decisions;

- the activity continues by applying the knowledge gained to solve new
problems. The most basic idea in teaching through applied problems is modern
teaching methods, the need for continuous improvement at the present time.
From such data, the following goal was set for improving the knowledge of
mathematical students.

The goal is to develop applied problem-solving (In the process of solving
analytical geometry problems, elements of differential equations, drawing
figures, and various computer optimization methods are used) skills and design
competencies as a means of developing the professional abilities of mathematics
students, to increase their systematization and evaluation activity. To achieve this
goal, we take the following conditions.

The object of research is the development of mathematical students’ skills
in solving applied problems and designing.

The subject of research is the process of solving applied problems by
students.

The hypothesis of the study is that if the process of solving problems is
carried out correctly during the formation of applied problem-solving and design
skills of mathematics students: professional interest increases, they monitor their
level of knowledge, can work on their mistakes, their memory improves, and the
process of developing understanding is formed.

Materials and Methods

The course of the lesson, prior knowledge, own theories on interdisciplinary
connections, observation, description, comparison, measurement, modeling, and
study of sources were considered with the students. /n the empirical method based
on experience through the use of analytical geometry, differential equations, and
computer graphics, students’ understanding of applied mathematics, interest in
it, ability to monitor one’s own level of knowledge and work on one’s mistakes
and the development of memory, attention and understanding are important in
shaping the process.

Theoretically - by studying various sources, we identified the main
requirements for the methodology of teaching applied problem solving.

First, the formation of teaching activity in the process of solving applied
problems should be implemented at the following level of cognitive activity:

- preparation for search and research work;

- the ability to carry out search activities;

- increasing interest in creative activities;

- the ability to search for new methods and solve problems.

Secondly - it should be carried out by sequentially presenting all types of
applied problems;

Thirdly - in order to implement the principle of developmental teaching,
applied problems should be systematized by complexity;
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Fourthly - applied problems should be aimed at forming control and
evaluation components. As a result of the effective use of Applied Problems
as an interdisciplinary connection [3, p.93-100], creative skills increase, and
professional interest of students develops. The teacher’s problems (thought-
provoking actions) always contribute to the success of the learner’s future
research [4, p.347]. In order to increase the cognitive activity of the learner, let’s
conduct research on the use of geometry, taking into account the properties of
natural ray close to the ray, which is one of the main research objects.

Problem 1. Usually, it is possible to send rays (heat, light) to the necessary
places through reflective surfaces of the sun. Considering this, it is very important
to consider surface reflections. It is known that after the ray is reflected from the
surface, the energy released from it changes. Such regularities come from the
optical consideration of the properties of light.

The ray incident on the surface is reflected by the tangent-projection
applied to the surface, i.e., let’s take a surface with a very high flatness, taking
into account the pattern that the angle of the incident ray is equal to the angle of
the reflected ray [5, p.637-640].

When rays of light reflected on a surface in space hit one of the surfaces,
the light beam is reflected from the surface. We will discuss such reflections with
respect to the calculation of angles or the reflection of the beam on the surface.

The calculations, questions and answers with students on this topic were in
the following areas.

1) A brief overview of the physical concept was made, taking into
account that he knows the mathematical definition of the name of the ray under
consideration.

Questions for students:

- How do you understand the curve?

- Can the straight line be given in the form of a reference?

- Try to formulate the definition of ray?

- What would you say about the features and similarities between the use
of these names of curves, straight lines, rays in mathematical and other fields?

2) To construct the equation of the parabola curve, the concept of ray
was first explained in physical terms and the requirement was set to satisfy the
conditions associated with its application (sought, let the function graph satisfy
the condition: all rays from a given point be directed parallel to the axis when
reflected).

- What do you mean by equation?

- Where did you try to use the word parabola before?

- What do you mean by the solution of the equation? That is, by asking such
questions, we train students.

3) Drawings in computer programs were used for the conditions related to
the definition of the curve.

4) From the conclusions of analytical geometry, we construct a simple
differential equation.
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5) We solve a simple differential equation by bringing it to a complete
differential equation.

6) From the solution of the differential equation, we determine the sought
curve in the initial problem.

7) It is formulated by the fact that the drawing of a geometric figure on a
plane with such properties, which are found in large numbers in the technique, is
a parabola.

Derivation of parabola equation. It is sought, that the graph of the function

0 = f(x)satisfies the following condition: all rays from given point O should be

directed parallel to the axis Ox when reflected (figure 1).

o] X

Figure 1 - Reflection of the beam in the Paint application

Solution. Let’s choose the vertical axis parallel to the given direction. Let’s

say that the rays coming out of the given focus O(0,0) fall on the point d(y, )

of the graph of function.
Let’s draw a tangent B4 from a point d(y, )on the graph of the function.

Since the angle of incidence of the ray is equal to the angle of its return, the

triangle 4BO is equilateral. So, y (1)
GEETNE

equality is appropriate. Eliminating the irrati onality in the division of
fractions,
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odo+ yd.
0f73=i%=5 )
oty we arrive at equality [6, p.102]. Since the left side
(2) of equation is the complete differential of /5> + )* the root,
d\ y+ d& or

JOE+y =6+C (3)

came out. We get the solution (a set of parabolas)
y-ac ="’ “

from the equality (3). Here C is a constant.
Let’s check whether the above given equation (4) is a parabola equation or
not.

£ 5

Now, as the coordinate of the focus F(P Oj, let’s choose y __P for the
2

equation of the directrix (figure 2), [7, p.75].
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Figure 2 - The location of Point A in the Paint application at the same distance
from the directrix and focus.

If we consider that the coordinate of any point of the parabola A(x,y) is

equal to the distance of the point from the focus and any point of the directrix,
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AF| , +y R
|4F|=|AN|= / x—— +y —x+
|[Ac|= x+
If we square both sides of the last equality
2 2
(ot or-(g)
2 2
y?=2px (5)

if we transfer equation (4) from equations (5) and (4) to the initial coordinate

)= 2C(x— Ej c+cor y> =2Cx. (4) The equation (4) p = Cis the equation
2

of a parabola with equality.
Properties of the canonical equation of the parabola:
1) since y has an even degree, it is symmetric to the axis of Ox;

2) p>0=x20,i.e, itis located on the right side of the axis of Oy.

We define commonly used paraboloid in order to make the space under
consideration similar to a surface.

Incidence of rays on such reflective surface are re-reflected at some angle.
A parabola is a plane drawing of geometric figure with such properties, which is
often found in technology.

It is very effective to use computer software packages in the visualization
of mathematical concepts and high-tech devices [8, p.288].

Problem 2. Design training prerequisite, physical and geometric data
on beam reflection. The involvement of the teacher in creating and solving the
design teaching situation also depends on the training of students. That is, the
teacher himself sets the problem, gives the student the opportunity to find ways to
solveit, to find the answer. For the development of students  abilities, it is important
to organize design training in a higher educational institution, create situations. A
special place in the study is occupied by the widespread use of technical means,
computer mathematics systems, etc. In solving applied problems, the specialty of
mathematics serves as a stimulating method for improving the cognitive activity
of students, independent work. At the same time, it is appropriate to use it as a
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basis for improving the teaching process of educational organization. Let’s give
the following information as a direction to motivate learners.

The density of thermal energy released from the sun will be relatively low.
Due to the high cost of solar energy storage surfaces, the construction of a solar
power plant is causing a problem. The difficulty in using photo elements depends
on its expensiveness and the size of the area they occupy.

The paraboloid device is designed to collect heat energy from the sun or
any light source or to convert it.

We know this device as an energy accumulator of a simple paraboloid

(y® =2px - a surface formed when a parabola is rotated from the axis
Ox). Let’s modify this function a little. Of course, one can choose
the device to automatically turn to light (sun) (figure 3).

Evaluation of the effectiveness of the reflective surface of the light.
Let’s describe the energy efficiency of this process physically to evaluate the
effectiveness of the reflective surface. Suppose that the ray is reflected from the
internal reflecting surface of the paraboloid. Let the rays from the right direction
of the Ox axis to the left direction (opposite to the direction of the Ox axis). In
this regard, the calculations, questions and answers with students were in the
following areas.

'
-30 20

Figure 3 - GeoGebra, given the image bounded by the intersection lines of the
surfaces 2 4+ 2 =gy, z° + 3 = 44(x + 9), 2yt (x- 2)2 - 144 in space and
the surfaces between these common lines

1) The natural meaning of the ray in question is associated with the energy
of the sun.

2) The mathematical name of the ray and the meaning of the word “ray”
of the sun, which is used daily, are explained and connected. In order to interest
students, the question of paraboloid was raised. Questions for students:
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- what are the advantages of using light rays beam can they be calculated
mathematically?

- does the sun’s” ray “ actually coincide with the mathematical definition
of ray?

- try to formulate the definition of ray?

- does the light beam transmit or absorb energy?

2) He recalls the equations of a paraboloid, sphere, plane and draws the
curves formed by their intersection in computer programs. Questions for students:

- can you tell the equation of the sphere?

- can you tell the equation of the plane?

- what conditions do you consider it necessary to meet for the intersection
of a sphere and a plane? That is, by asking such questions, we learn the opinion
of students.

3) Drawings in computer programs were used for the conditions related to
the definition of the curve.

4) We recall the rules for calculating energy.

5) Learns to accumulate the focuses of parabolas in one point.

6) Examples are geometric shapes with such properties, which are found in
large numbers in the technique.

If we say § the area of the cross-section of the plane perpendicular to the

axis of symmetry of the paraboloid (the surface of the penetration of light rays
into the paraboloid), the total energy of the reflecting surface

w,=S-W, (6)

will be. Here § - the area of the surface of the rays entering the paraboloid,

W, - the energy of the rays entering the paraboloid from the S -surface, W, - the

energy of the rays accumulated at the focus of the paraboloid.

As a conclusion, the beam of rays collected at the focus directly depends on
the area of the surface of penetration of the rays into the paraboloid. Therefore,
if we increase the area of the reflective surface (when the penetration surface is
constant), the pressure will be less on the surface, and if we decrease the area of
the reflective surface, the pressure will be higher.

Results and discussion

Let’s conduct a statistical analysis of the results of the learners in the
group on the acquisition of given topic [9, p.2-4]. 21 learners of mathematics
participated in the experimental group from South Kazakhstan University named
after M. Auezov, 10 of them were in the experimental group, 11 were in the control
group. We evaluate according to the number of learners in the class according to
the Student distribution.
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For ease of calculation methods, let’s use Maple computer mathematics
system [10, p.472]. According to the 100-point assessment system, the results
of students of the experimental and control groups in accordance with the topic
were given below.

> restart;

> x(1):=70:x(2):=95:x(3):=90:x(4):=90:x(5):=90:x(6):=90:x(7):=70
:x(8):=95: x(9):=90:x(10):=90:y(1):=75:y(2):=90:y(3):=70:y(4):=90:y(5):=90:y
(6):=80:y(7):=60:y(8):=80:y(9):=80:y(10):=65:y(11):=65:n1:=10:n2:=11:

> Digits:=10:

> M(x):=evalf(sum(‘x(i)’,i=1..n1)/nl);M(y):=evalf(sum(‘y(1)’,i=1..n2)/
n2);

M(x) = 87.
M(y) :=76.81818182

> SS1:=evalf(sum(‘x(1)*2’,i=1..n1)-(sum(‘x(1)’,i=1..n1))"2/n1);SS2:=eval
f(sum(‘y(1)"2’,i=1..n2)-(sum(‘y(1)’,i=1..n2))"2/n2);
SS1 :=1760.
S§§2 :=1163.636364

> SAL:=evalf((SS1/(n1-1))"(1/2));SA2:=evalf((SS2/(n2-1))(1/2));
SAI :=9.189365834
SA2 = 10.78719780

> Sm1:=evalf((SS1/((n1-1)*n1))"(1/2));Sm2:=evalf((SS2/((n2-
1)*n2))(1/2));
Sm1 :=2.905932629

Sm2 = 3.252462513

> ti=evalf((M(x)-M(y))/(((SS1+SS2)/(n1+n2-2)*(1/n1+1/n2))(1/2)));
t:=2.315940214
According to this distribution, n1=10 —learners, n2=11- learners. Therefore,
since df=19, the table value of df=19 is greater than the value of t=2,08600, that
is, 2,0930<2,315940214. This means that the probability of making a wrong
conclusion based on the results of the experiment is close to five out of one

hundred (P<5% or a <0,05), we noticed that the experimental group showed a
higher educational result on average [11, p.47-50]. From the correctness of the

received assumption, it was found that the experimental works were performed
correctly (diagram-1).
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Diagram 1 - the level of qualification formation.

Much research is still needed to teach the elements of topics in mathematical
disciplines through the use of computer-based mathematical systems for applied
problems. Predictably, as modern learners become more fluent in new programs,
research through math packages is shifting to the learner’s independent work.
The study of differential equations and elements of analytical geometry in a
computer mathematics system allows bachelors of mathematics to effectively
carry out design. It is known that the use of mathematical calculations by learners
in the course of their independent work will bring the acquisition of the subject
to a new level.

Conclusion

Our experience has shown that the level of student achievement in
organizing teaching has significantly increased and the following results have
been achieved:

- students’ interest in applied problems and design improves in geometry
and differential equations;

- students’ ability to self-monitor their knowledge and work on their
mistakes increases;

- develops logical thinking, memory and attentiveness.

Project-based teaching is directly related to research, so solving a problem
can sometimes take a long time. However, educational technology is a type of
education that develops the level of knowledge of students, in which students’
mastery of scientifically prepared conclusions is combined with systematic self-
search activity, and the system of teaching methods is built taking into account
targeted predictions and principles. Here, the process of interaction between the
teacher and learners is aimed at developing the personal qualities of learners
and forming their personalities. The effectiveness of using project-based teaching
technology in the teaching process was determined through reproductive and
productive activities, that is, the connection between goal and action mastery
was revealed.
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BIJIIM AJTYIIBIJIAPABI MATEMATUKAFA OKBITYJAAFbI
KOJITAHBAJIbI ECEIITEP
Kamum6eros B.T.!, Camakos [I.A.%, *Omaposa .M.}

'Akanemuk O.KyarOekoB arsiHAarsl XanbIKTap JlOCTBIFBI YHHBEPCHUTETI,

[IemvkenT, Kazakcran
20.)KonibekoB arbiHgarbl OHTYCTiK Ka3akcTaH meaarorukaibiK YHHBEPCHTETI,
[IemvkenT, Kazakcran
*Koka AxmeT Scayn arbiHgarbl XaablKapaiblK Ka3ak-TYPiK YHHBEPCHTETI,

Typkictan. Kazakcran

Anaarna. Makanajga MaTeMaTuk OUTIM  alylIbUIapAblH KaOUIeTTepiH
JIAMBITY YIIIiH JKOFapbl OKY OpPHBIH/IA KOJIJaHOAIBI ecenTepre, )xodaay OKbITyFa,
KOMIIBIOTEPIIIK MaTeMaTHKaHbl KeHIHEH MaiJalaHyIbIH MaHBI3bl 30p €KEHIIT1
KenTipineni. Makcarsl - MaTeMaTHK OUTIM aTyIIbUIapabl KOCIOMITIKKE OaFbITTay/1a
MOHApaJbIK OalIaHbIC apKbBUTBI KOJIIAHOABI ecenTepl MIbFapy MEH )olajay
JaFIbUIapbIH TaMbITy, Oaranay. ToxipuOere CYMEHETIH SMITMPUKAIIBIK OIICTE
AQHAJTUTUKAIBIK TeoMeTpus, AuddepeHInanaplK TEHIACYJIEp, KOMITBIOTEPIIIK
KEeCKIHJIEYAl KOJNJaHy apKbUIbl OLTIM  adymIbUTapJblH KOJIJAHOAIBl  ecen
JKaWbIHJAFbl TYCIHITIHIH, KBI3BIFYIIBUIBIFBIHBIH apTybl, OUNIM JIEHreiiH ©31
OakpLTay Bl )KOHE KaTEIIKTEePl YCTIHIE dKYMBIC acal OuTyi, ecTe cakTaybl, 3eiiHi,
TYCIHITIHIH JIaMyBl YI€piCl KaJbIITaCybIMEH MOH/II. SFHH, OUTIM amynisuiapMeH
JKYPri3uireH cabak 0apbIChl aliJIbIH MEHT€PIeH OUTIMIEPiH, TOHAPABIK OaiiIaHbIC
OOMBIHIIIA ©31HIK TEeOpHsIapFa >KOHE OaKpLIay, CHUIIATTay, CAJIBICTBIPY, OJIIIICY,
MOJIeTIbICYTIep/Il Talanany, oAecOneTTep Il 3epaeiiey KaTabl.

KoGanay oKpITY OLTIM aJTyIIBIIIAPIBIH CAHACKIH/IA KYPBUTYBI )KOHE OJIapbl
JKY3€ere achIpy YIIiH OeJICeHIUTITIH KO3eHTIH ic-opekeT. Kobanay Oiim Oepyre
HETI3[IENITeH KOJIaHOAbl €CenTep apKbLIbl OKBITY - TUAAKTUKAIAFbl €H KYHJIbI
xeTicTikrepAin 6ipi. ConblH immiHae qud GepeHnnanabK TeHACYIePai OKbITYIaFbI
KonmanOanelr OareiTThl P.M.AcnanoB, B.C.Kopuumos, b.A.HaiiManoB xoHe
T.0. 3epTTeymIiyiep 63 JKYMBICTApPbIHIA KapacThIpAbl. bipak Oy KymbicTapaa
KOJAaHOANbl ecenTep/il OKBbITyAa JkoOajay OKBITY MEH OaraiaylblH ©31HIIK
epekmenikTepl OalkanMmaiapl. Byl >KyMmbIic KoimaHOanbl €cCenTep apKbLIbI
xoOajayra JaibIHIay KoHE 2- 9/1e0neTTe OepisireH Oaranayra CyleHe . 3epTTey
OMICTEPIHIH HOTWIKECIHIH OODKaMbl €CENTepAiH KOJIIAHBICBIH KapacThIpy
apKbUIBl MaTeMaThKa MaMaHABIFBl OLTIM  aJylIbUIAPBIHBIH TaHBIMIBIK 1C-
OPEKETIH, 631H/IIK )KYMBICHIH JKETUIAIPY/Ie BIHTAJIAHBIPYIIIBI PETIHE, dKoOaIayFa
OeiiMeyre KbI3MET €TeIl.

Tipek ce3nep: OKbITy, OejceHAUTIK, MaTeMaTHka, AU epeHITnaIIBIK
TEHJIEYJIep, )KaHaMma, KUCBIK, CoyIe, (pokyc
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MNPUKJAJIHBIE 3AJTAYU B OBYYEHUHU
MATEMATHUKE CTYAEHTOB
Kamum6eros B.T.!, Camakos [I.A.%, *Omaposa .M.}
"Vuusepcutet apyx0b1 HaponoB uMenu A.KyarGekosa, [1IsivkenT, Kazaxcran
2HOxHO-Ka3axcTaHCKOro melarornyeckoro YHMBepCUTeTa HMEHH
O.Kanunbexona IlIeiMkenT, Kazaxcran
*SMesKIyHApOIHOTO Ka3aXCKO-TYPEIKOr0 YHHBEPCHTETAa HMEHH XOMKH AXMena
ScaBu, Typkectan. Kazaxctan

AHHOTauus. BcrarbenoquepKkuBaeTcsi BAXKHOCT IPUKIIAIHO MaTeMaTHKy,
MPOEKTHOrO OOy4YeHHss W IIUPOKOTO HCIHOJB30BAHUS  BBIYUCIMTEIBHOM
MaTeMaTHKU B BBICIIEM OOpa30BaHUU UIS PA3BUTHUS CIIOCOOHOCTEH CTY/IEHTOB-
MareMaTtukoB. llenmpio sBiseTCS pa3BUTHE W OILCHKA HABBIKOB PEILCHHS
MPUKIIAJHBIX MTPOOJIEM M IMPOSKTUPOBAHUS OCPEICTBOM MEXIUCIUIUTMHAPHbIE
CBSI3W, HANpAaBJICHUS CTYICHTOB-MareMaTWKoB K MpodeccuoHanusmy. B
HSMIIUPHUYECKOM METOZEC, OCHOBAHHOM Ha OIBITE€ AHAJUTUYECKas T'€OMETPHS
Ba)KHA TE€M, YTO OHA (POPMHUPYET OCHOBY JJIsl pa3paboTKu nu(pepeHIrnanTbHbIX
YpaBHEHMH, TOBBIIICHHE MOHMMAaHMA W HMHTEpeca ydalluxcs K MPUKIAIHOM
MaTeMaTruKe MOCPEACTBOM HCIIONB30BAHUS KOMITBIOTEPHOW TpauKH, yMEHHS
CaMOCTOSITENIbHO KOHTPOJIUPOBATh CBOM 3HAaHUS W paboTaTh Haja OUIMOKaMH,
MaMsTH, BHUMaHUA U TIOHUMaHUsL. TO €CTh XOJ1 3aHATHS CO CTYICHTaMHU BKITIOUAET
WCTIONb30BAaHUE paHee TIONYyYEeHHBIX 3HAHUH, MEXIPEIMETHBIX CBs3ed W
COOCTBEHHBIX TEOPHIA, a TaKke HaOIIoIeHUe, ONTMCaHNe, CPaBHEHNE, U3MEPEHUE,
MOJICTUPOBAHNE, U3YUECHHUE JTUTEPATYyPHI.

[IpoexTHOE O0OyueHHE — 3TO [EATENBHOCTb, KOTOpas MpEeIroyaraer
CO3JaHMe WJIe B COZHAHUM YYalllUXCsl M MX aKTUBHYIO peanu3anuio. O0yueHue
C TOMOIIBIO TPUKIATHBIX 337a4 HAa OCHOBE IMPOEKTHOTO METoJa SIBISIEeTCS
OZIHUM U3 HanOoJsee UEHHBIX TOCTHKEHUH AUIAKTHKH. Cpean HUX MPUKIaTHOE
HarpasJIeHUE B NpenoiaBaHuy AuddepeHInanbHbIX ypaBHEHHH paccMaTpUBaIH
B CBOMX TpYyJlax Takue uccienonarenu, kak P.M. Acnanos, B.C. Kopuuios, b.A.
HaiimanoB u npyrue. OHako B 3TUX paboTax He MPOCIIEKHUBAETCS CrIeUpUKa
MIPOEKTUPOBAaHUSI OOYYEHHS W OLIEHKU MpPHU OOYyYEHMM MPHUKIAAHBIM 3a/adaMm.
JlanHass paboTa OCHOBaHAa Ha OIEHKE, NPEACTABICHHOW B 2-TUTEparype,
U TIOATOTOBKE K MPOCKTHPOBAHUIO C TIOMOUIbIO TNPHUKIATHBIX —3ajad.
[Iporuo3upoBaHue pe3ylbTaTOB METOAOB UCCIECAOBAHMS CIYKHUT CTUMYIIOM JUIS
COBEpPILIECHCTBOBAHMS TO3HABATEIBHON JESTEIHHOCTH CTYJCHTOB-MAaTEMaTHKOB,
UX COOCTBEHHOM pa0OThI, aJanTallud HX K MPOEKTHPOBAHUIO C YUYETOM
WCTIOJIb30BaHUs 3a/1au.

KiroueBbie cioBa: oOydeHUs, IESTEIBHOCTh, MareMaTuka, auddepeH-
[IUAJIbHBIX YPaBHEHUH, KocaTelbHasi, KpuBasi, 1y, (OKyc
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