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Michael Gr. Voskoglou
Graduate Technological Educational Institute of Western Greece, Paneese
voskoglou@teiwest.gmvosk@hol.gr

A NOTE ON THE GRAPHICAL REPRESENTATION OF THE DERIVATIVES

Abstract. In the articleat hands aralternativedefinition of the concept of thelerivative is presented, which
makes no use of limits. This definition is based on an old idea of Descartes for calculating the slope of the tangent at
a point of a curve and holds for all the algebraic functions. Caratheodory extehidedefinition to a general
definition of the derivative in terms of the concept of continuity. However, although this definition has been used
successfully by many German mathematicians, it is not widely known in the international literature, needt is u
GKS ao0OKz22f 06221 GSEG&A® ! FOSNI LINBaSydGAy3I /I N}GKS2R2N
calculating the derivative at a point of a function y = f(x) with the help of a suitably chosen table of values of f(x), and
for designiry of the graph of the derivative functior{X)given the graph, but not the formula, of f(x). These methods
are based on the graphical representation of the derivative, which should be reclaimed better in general for teaching
purposes.

Key words:teaching/learning the derivatives, tangent at a point of the graph of a function, algebraic and
N} yaOSyRSy (It TFdzyOiliAaz2yasz /I NiKS2R2NEQa RSTFAYyAGAZY
software.

Problem formulation Mathematical edication researchers report that, although student routine
performance on differentiation items is usually adequate, most of them have little intuitive or conceptual
understanding of the derivative concefji-7], etc. Many calculus students are, for examplproficient at
differentiating a function and finding its critical values. However, can students conceptualize these actions and work
with them if they are not presented in equation form? For example, Fekfuimdy & Graham [3] described student
difficulties in trying to sketch the derivative of a given function presented only graphically. Many of them tried first
G2 FAYR Iy Ff3SONIAO FdzyOiA2yQa NBLINBaSyidalridAzy o

It seems that many students perform poorly due to their weakness to deal successfullinfeitmation
about abstract concepts (e.g. functions, limits etc.) given in symbolic form, but also because they luck of the
necessary cognitive schemas that could allow them to organize their knowledge on those matt€mjquently,
the use by the insuctor of various representations of the concept of the derivative is recommended as well as the
student orientation to analogous activities-]2], etc. Thissreinforced by Tall [13] who has made a strong argument
for direct links between visualizaticand symbolization when teaching the concept of the derivative. In particular,
many researchers focus their attention on theaphicalrepresentatiorof the derivative [3, 14, 15], etc.

On the other hand, a number of authors have used principles ofAP@Saction-processobject-schemg
theory and of the connected to ACHactions on computerglassroom discussion, homewakercisesjeaching
cycle for the research on the improvement of the understanding of the concept of the derivative [5.16)]16étc.
¢tKS 1'th{ (KS2NEB>X 6KAOK A& olaSR 2y tAlFI3SEiQa LINRARyYyOA LI
by Ed Dubinsky and his collaborators and has been used for improving the teaching and understanding of almost all
mathematical tojics [16, 1922], etc.

Giraldo, Carvalho & Tall [23] distinguish between trescription of a concept, which specifies the main
LINPLISNIASa 2F GKFG O2y Odiitin. Ih gaRicularKtikey o bt la fcom@anly 0s8d Ji Q &
description of the derivative of a function= (@) at a pointa of its domain is that it gives thelope of the tangent

9
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lineG 2 GKS ¥Fdzy Ol A 2 yaDffa). HiblalsbXécallethat ahdtHercdmgndnydescription of the derivative
is that it expresses theate of changeof the functionf(x) with respect tox, while itsphysical meanings connected
to the speed and to the acceleration at a moment of time of a moving object under the actionezfdy $orce. On
the contrary, the formal definition of the derivative ™ 6f ly Bf(x)at ais given by

f(9- f(a) )
* x-a

However the conceptof the limit is difficult to be understood by students. For example, in calculating the
limit appearing in definition (1), while we initially accept thatends toh with valuesX. &, we finally seix = a
Althoughthis manipulationcan beeasilyjustified by the continuity of y =f(x) at h, it is frequently confusing the
novices. It is characteristic that 150 whole years were required from the time that Newton-(I&4)and Leibniz
(16461716) initiated the Differential Calculus until the complete understanding of the concept of thetichithis
says everything

Therefore, it is natural for one to put the question of whether or not is it possihiltially define the concept
of the derivative without using the limits. In fact, as we shall see niistis possible for thawide classof algebraic
functions Nevertheless, although this is based to an old idé&eneDescarteg15961650), the corresponding
definition of the derivative is not so much in use in our days, nor it is mentioned in the school texts.

Thepurposeof the presentarticle is to describethis method that resultsto an algebraicdefinition of the
derivative. Nevertheless, one cannot use this definition in case otrdmescendental functiongtrigonometric,
exponential, logarithmic and many others), where the use of the traditional definition (1) becomes necessary. After
all, this is actually the min difference between Algebra, where only finite processes are in use, and Mathematical
Analysis, where the use of infinite processes, including the litnésomes necessary.

The rest of this article is organized as follows: In the second Section #ierailg method of Descartes is
presented for calculating the slope of the tangent at a point of the graph of an algebraic function and the resulting
algebraic definition of the derivative is given. As an example, the product and the chain rule for tretidesiare
proved with the help of this definition. In third Sectiog@neraldefinition for the derivative in terms of the concept
of continuity, due to Caratheodory, is given, which is based on the previous definition for the algebraic functions.
Finaly, in fourth Section approximate methods of calculating the derivative at a point of a function and of designing
the graph of f(x) when the graph, but not the formula, of the functigre f(x)is given, are presented and our final
conclusion is drawn.

The method of Descartes for calculating the slope of the tangent at a point of an algebraic cDesxartes
[24, 25] worked as follows for calculating the slope of the tangent at a point, ™2} of the phrhb’la
y =f(x) =% The equation of a secalie of the parabola through P is of the form

ych2r xg o )
where<is its slope. Equation (2) can be also written as
Xgh2=<xgh),

fi(a)=Ilim,

or as
(x+Mxgh)g(xgh)=0,
or finally as
xgh) x+h ¢<9=0.

The above secant line becomes a tangent of the parabola at P if, and ahilg ifultiplicity of the root

x =h is greater than 1Thismeansthat the valuex =h need to be also a root of the equation

xb =0,
which givesthat <= 2. Consequently, in terms of the geometric representation of the derivative, which was
developed later by Newton and Leibniz, one fitlst for f(x) =x?we havef “(h) = 2 .

It must be mentioned of coursthat in the era of Descarteghe equation(2) of a straightline in terms of its
slopewasnot known. Thismeansthat, in orderto determinethe equationof a secantline of the parabolathrough
P, the consideration anotherpoint of the parabola apartfrom P, wasneeded, which makes the abopeocedure
slightly more complicated. Howevethe brilliant idea of Descartes, who was a deep expert in Algebra, remains
unchanged.

Generalizinghe aboveprocesdet asnow considera polynomial of any degreea with real coefficients of the
form

y:f(X) = baX" + bnax™ b X Xhix + bo.

Foreveryrealnumberh we havethat
f(X)-f0 P apd-h M+ (X - 1) b Maleh o §EHT b XOBrbebxh heMB+ X b ROD EBXXE O
or

fdc fo h ap®&ch O ®)
where q(x) is alsoa polynomialwith real coefficientsand degreelessthan n.

Then like in parabola, each secant line of the graph of the polynomial fungtiof(x) through the point P

(h, f(h)) with slope equal t& it has an equation of the form

10
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f)cfo h v xch p< 6
which using (3) could be written as
o (xc¢h o c< 80. o
Therefore,applying agairb S a Ol NI S a foathelpdidbalaoieyhiainsthat the slopeof the tangent
of y=f(x) at ais equalto <=q("), which shows thaf “(") =q(") .
Note that equation (3) holds even in casia straightline
f(X) =bx +bo
with b1. Oor by=0,where
f(x) ¢ f(h) =bz (x¢h)and<=bs.
In other wordsanotherstraightline intersects the line
y =bix+ho
with multiplicity greater than 1, if, and only if, it coincides with it.
Now, let us considearational function of the form

f(x)
FY)=—— .
a(x)
whereg(x) ¢ hf(x) are polynomials with g(x). 0.Then by (3)
f6) ¢ (") =a() (xch).
ThereforeHXx) = M (x¢ a)=Q(X)(x¢g a), whereQ(x) = M is a rational function. Therefore, we find again

9(x) 9(¥)
that
FX) ¢ HM) = Q(X)(x a).
Consequently equatio(B) alsdholds in this case , witQ)(x) a rational function having the same domain with
F(x)

Further, let us consider the functidi(x) :\/;. Then, i >0,0ne can write

fx)¢f(h) = /x- Ja = &i@ (xc a).

Therefore equation(3) holdsagainwith
1
Jx+Ja
It is recalled here that a function is said to bealgebraic function if it is a root,with respect toy, of an
equation of the form

a(x) =

fn(X)yn + fn—l(X)yn-l b X XfiéX)y + fO(X) = O,

wheren isanaturalnumberandfn(x), fra(x0 Z X, fo(x) are polynomials, with respect tg with real coefficients.

From the above definition it becomes evident that all the rational amdtional functions (i.e. those
containing roots of rational functions of any order) are algebraic functions.

By suitably generalizing the above used arguments for rational functions, ongrcam [26] that equation
(3) remains true for all algebraic functions. Nametyhavethe followingfactorization lemma.

Lemma Foreacha in the domain of aralgebraidunctiony =f(x) there exists an algebraic functigyx) having
the same domain witti(x), such that

fcfo h e &eh 0 @

As an immediate consequence of the abdwamma, one can give the following algebraic definition for the

derivate of an algebraic function.

Definition.
I) Thederivative numberat a pointain the domain of aralgebraicdunctiony =f(x) is defined by
f 6 hg@). T
II) Thederivative functiony =f “(X) is defined in a suitable subset of the domairf(x) by
() =a().
Example The domain of f(x) = \/x and of q(x)= 1 is the interval[0, +7 ), while the domain of
X++va
f(x)= _1 s restricted to(0, +7 ). Whena = 0, thenq(X)= _1 andequation (3) gives tha{/x =_X . Alsq for x= 0,
2\/; X X
. o . -a
q(0)= _1 and equation(3) is trivially written ax«/a:—.
2 Ja

Remarks 1) Sinceall algebraicfunctions are continuous functions it becomesevident that the above
algebraiadefinition of the derivativeis equivalentto the classical definition (1). In fact the factorization described by

11
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equation (3) actuallyaises the vaguenesg appearing in the limit of definition (1).
0

However, if aranscendental functiony = f(x)is not continuous at, then the above limit either does not
exist or it becomes infinite. Consequently, in such cases the derividf@)edoes not exist, which means that the
algebraic definition of the derivative cannot be applied in this case.

2) Note that all the known properties of the derivatives can be proved with the help of the above algebraic
definition. As a first example we shall prove here the product rule for derivatives. For this, let us consider the
algebraic functionsy = f(x)andy = g(x)with common domair3. Then, for each in 3, we can write

fcfo h @uE(xqa)
and
909 cgod M GK)(xqa),
where qu(x) and gz(x) are also algebraic functions with domdnThen
f°(")=a()andg’(")= (").

Butfg(x)¢ fg(a)= f(x)g(qf(")g(a)=f(x)g(x)c f(")g(a)+ f(x)g(ak f(x)g(a)= f)[g0& g(@)]+ [f(x)c f(a)lg(a)=

=f(x) a(x)(ca)+g(a) a(x)(ca)=[f(x)a(x)+g(a)a(x)l0ca)=a(x)(xa).

Therefore,

6FI0 0T MG 6BOBG L 0 I~ oHAFA 6B O DO O
3) Theproof of the chainrule is eveneasier In fact, if F=f 0 g, with y = g(x)then applyingequation(3) one
finds that
F(X)c F(a) = a(x)(x a) 4)
andg(x)q g(a) = a(x)(xq a).
Also, forb=g(a),one finds with respect tg that
f(y) ¢ f(b) = a(y)(yc b).

ButF(x)c F(a) = f(yx f(b) = f(g(x)X f(9(a)) = a(g(x))[9(x) 9(a)] = a(9(x))@(X)(xg a). )

Oncomparingequations(4) and (5) one obtains thag(x) =q1(g(x))d2(x).

Therefore,g(a) = a(g(a))e(a) or g(a) = a(b)ce(a).

Thus, applying the algebraic definition of the derivative one finally finds that

(fogo “ff fTye @

4) The common experienceshowsthat, after proving the properties and finding the basicformulas for
calculatingthe derivatives studentsare very little interestedfor usingthe limits connectedto them. In fact, their
attention is then turnedto the study of functionsandto the designof their graphswith the help of derivatives as
well asto the other practicalapplicationsof the derivatives, which are also useful to the study of other scientific
topics, like Physics, Economy, Engineering, etc. Therefoescouldbe taughtthe derivativeson the basisof their
algebraicdefinition first with the introduction of the difficult conept of the limits to be followed only when it
becomes necessary, i.e. when it is time to calculate the derivatives of the transcendental fuf@Tipns

/' N KS2R2NE Qa RS TAletad dossider & plydonii fBnctigrg Nn@ Fedl ikten&id
1 of radiush. Since f(x) is a bounded functiontinequation(3) gives that

[f()-fo 1 61 |, (6)
for asuitablevalueof the constantk Therefore, as the intervaldecreases arount, the value of(x) approximates
the valuef(a).

In this simple way one can introduce the conceptarfitinuity of a function and can prove that all polynomials
are continuous functions, without making a direct use of the limits. Note that inequality (6) holds for all algebraic
functions [26], which means that one can prove through it the continuity of all suwattifins.

The famous Greek mathematician Caratheodory (18930), who, among others, helped Einstein to develop
the mathematical part of the Relativity Theory, introduced the followgameral definition for the derivative in
terms of the concept of continuity [28], which extends the definition for the algebraic functions presented in Section
1.

Definition. A function y = f(x) is said to bedifferentiable at a point x = ain its domain, ifthere exists a
factorization of the form

fcfo h a(x&eh 0 =
whereq(x) isafunction continuousat " . Thenthe valueq(h) is called thederivative (number) ofy =f(x) ath and it
is denoted byf “(n). Further, the functiony =f “(x), defined in a suitable subset of the domaihf(x), is called the
derivative (function) of(x).

Since in the above definitiog(x) is continuous at , we have that

M: MﬂJ(h)-
X

fi(@)=Ilim, lim,

-a X-a
¢ KSNBT2NB> definNibnisfequizaRest miBhe dassical definition (1) of the derivative.
Although the above definition has been used successfullyby a considerable number of German
mathematiciansof the era of Caratheodoryand later on, it is not so widely known in the international and in

a
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particular in theEnglisHiterature, neither it is included in the school text books.

Of course, the above definition is not completely independent from the concept of the limit, which is strictly
connected to the concept of camuity. Nevertheless, it has the advantage that at the first steps (algebraic functions)
it does not require the use of the limits all. Consequentlyit couldbe reclaimedmore for teachingpurposes

Approximate calculation of the derivative and desigef its graph. The examples to be presented in this
Section constitute part of a joint, but unpublished yet, work of the present author with V. Borji and S.H.
Alamolhodaee from Ferdowsi University of Mashhad, Iran, on the use of the APOS theory fgrafingcal
representation of the derivative.

Thegeometricrepresentationof the derivativeof a function at a point of its domaileadsto a method of
calculatingthe derivative A ¥ ¢S R2y Qi Wwighahé helpbfa TaR NOSuirbly Ehosenues of the
given function. This methodyhichis appliedin Examplel, is basedon the fact that the secantline of the graphof
afunctiony =f(x) at the pointsz and wapproximates the tangent of the graph Bt when the pointwjis moving
approaching td3 either from the left, or from the right (see Figure 1, where B is approaching A from its right side).

Y A

Fig.1. The pointwapproachesl from its right side

Examplel. Use the values of the continuous functigre f(x)given in the below Table to approximate the
value of its derivative at = 2.
Tablel.Values of y = f(x) in Example 1
X 1.9 1.99 1.999 X 2.0001 2.001 2.1
F(x) 3.61 3.9601 3.996001 X 4.00040001 4.004001 4.41

From Table 1 one observes that,xa@gnds to2, f(x) tends to 4. Then the slopes of the corresponding secant
fAySa 2F (KS FdzyOGA2yQa 3IANI LK FLILINRIOKAY3I AdGa GFy3aSy
correct student solution of this example.

l’/J/'/ Teivative 1047 Levive Frve

(/ 7 ~

LH-7 .z, 7-56L .3,

2z 2 2.1,9
Fretoet- ¥ g 72228 < 3,99

Zosl = 2 e 1)
fi,ppa¥aaoz-4_</;gnoz F-32260 . 3,995
T 7,992
it W

Fiz)-#
Fig.2A correct student solibn of Example 1

In this way, it is finally found that thaf'(2) = 4.

The method applied in Example 1, combined with the use of the proper software, can be also utilized for the
approximate design of the graph of the functibifx), given the graph, but not the formula, f§k). For this, it suffices
to calculate graphically the coordinates {(x)) of n randompointsof the graphof f{x), wheren isa sufficientlylarge
natural number, then to calculate, as in Example 1,abeesponding values df(x), to plot the points(x, f'(X)) in
the existing coordinate system and finally to join all these points with a continuousTihve.above process is
illustrated in the following Example 2.

Exampl. In the following figure the graph of a functid(x) (red line) is presenteth the interval[-3,3].
Design in the same interval and in the same coordinate system the graph of the derf@&)ive

13
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10

Fig.3. Graph of §x) in [-3, 3] and representation of the points 6{X)

Solution. For symmetry reasons(and only for this) we choose the points with xoordinates equal to

h4+k(b- 8 , =0 Y mwKeteln our case =¢3 andb = 3. If we take, for example = 2Q the corresponding
n
x-coordinates are;3, 3+6 =54 , 3+12- 485 519654 , 3.
20 20 20 20 20 20
The21 greenpointsof the graphof f(X) shown in Fig.3 were plotted using tiaple software.
Further, forn = 200andwith the help of Mapleone obtainsthe graphof Fig.4 (green line).

Fig.4.Graph of f'(x)

Note. Fig.3 represents the graph of the functit{m)=x%.

Our last Example 3 illustrates another approximate method for designing the grdpix)afiven the graph
of f(x), which can be applied with the use of pencil only.

Example3. The graph of a function =f(x)is given in the below figure. Observing that its tangent at the point
(a,f(a)) is horizontal and its tangent at th)) is vertical with respect to theaxis, sketch the graph of the derivative
functionf’(x).

|
|
|
|
|
! |
| "
a b ¢

Fig.5.Graph of y = f(x) iExample 3

Solution. Since the tangent of the given graph at {@))is parallel to the »axis, its slope is equal to zero,
which means thaf “(") = 0. Consequently, the graphfof(x) intersects the »axis at a

Also, from Figure 4 one observes tHét) is strictly decreasing in the intervad € , a), which means that
f(x)<0,for all x in(a , a). Therefore, the graph éf(x)in (&, a) lies under the-axis Further, the concavity d{x)

14
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in (¢m, a),is upwards, which means thét (xX)>0. Consequently, the derivative functibifx)is strictly increasing in
(¢m,a).

In the interval (a, b)(x) is strictly increasing, therefor€ (xX)>0. Thus the graph &f'(x) lies over the axis.
Also the concavity dfx)is upwards, which means théi{(x)is strictly increasing

Since the tangent of the graph f{k) at b is vertical its slope is equal ta+ therefore there is no real value
for the derivative of f(x) at b, i.e. b does not belong to the domaifi(gj.

Similarly, in the interval (b, c) we have tha)>0 and T (X)<0,i.e.f "(x)is decreasing and its graph lies over
the xaxis.

At the point (cf(c)) the left and right tangents to the graphf@f) are different, which means thdt’(x) is not
defined at c.

Finally, in the interval (c, =) f(X) is strictly decreasing and its graph turns to a straight line. Therefore the
value of the derivative “(x) is equal to a negative real constant at all points of this interval, which means that its
graph is a straight line parallel to theaxis and lyinginder it.

All the above lead to the draft design of the grapH @k) presented in Fig.6.

Fig.6.A correctstudent response for Example 3

From the discussion performed in this paper the following conluson can be drawn:
Conclusion.The graphicatepresentation of the derivatives finds many interesting applications that could
and must be reckaimed better for teaching purposes.
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PEDAGOGICAL PRACTIEBPEX OF READINESS OF FUTURE PHYSICS TEACHER TO PROFESSIONAL ACTIVITY
Peter Atamanchuk,Tetiana Poveda
~ amianetsPodilsky Ivan OhienKgational UniversityUkraine

Abstract. The article analyzes organizatiorakthodical bases of pedagogical practice in higher education at
the present time, revealed its importance in the systémrofessional formation of future teachers of physics. Noted
that effective implementation of the internship depends on the appropriate level of the organization and
management of students. It is proved that the results of the pedagogical practices aotiadicator of students
'readiness for future professional activity and at the same time indicate shortcomings and gaps in students'
knowledge that need special attention in training. Describes the main sections of "teaching practice Program" for
studerts-future physics teachers (4th year) developed by the authors in collaboration with a team of experienced
teachers of the Department. Perspectives of pedagogical practice of students in connection with the reform of higher
education in Ukraine. Highligrdgome features of the organization of pedagogical practice in higher education
institutions around the world.

Key wordspedagogical practice, higher educational establishment, professional competence, future physics
teacher, student.
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TECHNOLOGICAL STAGE OF ELECTRONIC EDUCATIONAL RESOURCES DESIGN
Olena Balalaieva
National University of Life and Environmental Sciences of Ukraine, Ukraine

Abstract. The articlereveals the specificity and the characteristic of the technological design stage of e
learning resources in a specific example, electronic textbooks on the Latin language. The main procedures of the
technological implementation of the identified design aditic functions, subsystems and macrostructure of
electronic textbook, structuring the content of educational material, the choice of optimal teaching methods and
ways of educational activity management. Great attention is paid to the description of tlreostaicture of
electronic books, describes the structure, organization, order, interdependence, and the interdependence of the
subsystems and components of electronic benefits and the connections between them, are able to perform relatively
independent factions for the achievement of intermediate sgials and at the same time subordinated to the
overall goal of the grant. The construction of the macrostructure of the allowance is based on a systemic approach,
in particular the principles of emergence, dotarity, etc. the Module when it is understood as a relatively
Autonomous, functionally complete fragment obeoks, contains the block didactically designed, adapted and
structured information.

Key wordselectronic educational resources, design, tatbgical stage, function, structure.
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APPROACHES AND PECULIARITIES OF MODERN STEM EDUCATION
Nadiia Balyk, Galina Shmyger
Volodymyr Gnatiuk National Pedagogical University of Ternopil, Ukraine

Abstract. The article describes the main features of modern STEM education: integrated learning,
development of critical thinking skills and problem solving, active communication and teamwork, creative and
innovative approaches to create projects, preparing chilfoethe technological innovation of life, the application
of scientific and technological knowledge in real life .

Analyzed theoreticainethodological bases of creation of model of STEM education, namely the transition
from traditional teaching to innovave by using design, practidgmsed learning, flipped and blended learning, cloud
computing and WEB 2.0 technology, making.

Identified promising steps of introducing STEM education in the Ternopil national pedagogical University, one
of which was the cition of a STEM center, "Digital scholars" at the Department of Informatics and its teaching
methods.

Thanks to the work of the STEM center, made possible the dissemination of innovative teaching practices and
educational technologies in STEM; formatidpimfessional identity and professional choices of students; promotion
of STEMbased professions, support for gifted students, attracting young people to creative and research activities.

Key words: STEMeducation, STENearning, STEMenter, model STE&tucation, STEMompetence,
Pedagogical University.
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SCIENTIFIC RESEARCH APPROACHES, STRUCTURING AND DESIGN
METHODICAL SYSTEM OF EDUCATION ETHNOGRAPHIC DESIGN
Mykola Blyzniuk
NationalPedagogical Dragomanov University, Ukraine
Abstract.Describes the scientific approaches of research, the structuring and designing of methodical system
of training of etnodizayn. Topicality of the work confirms the presence of a sufficiently large minploibtications
and research in the field of study classification systems and methodical teaching methods, balance of different
teaching methods in the framework of various methodological systems of differentiation the essence of the concepts
"technology","methodology", "didactics", finding ways of intensification and optimization of learning processes,
development of new learning technologies. The General concept of the educatietiedical training system
etnodizayn by means of information technologyased on the ideas of personaiityented education, in particular
how to teach all different. In contrast to the common methods of study (corresponding specified in the applicable
programs regulations and a limited small number of mainly traditionahiwes and means of training), methodical
training system etnodizayn involves the formation of personality (future artist of decorative and applied art and
design) using integrative system methods, variative learning technologies, with consideratiorpettiiarities of
the individual experience of the student (cognitive, saaitural, communicative CSOs), various levels of personal
cognitive styles.
Key words:methodicalsystem of education, educational process, educational technology, methodology,
pedagogy, ethnographic design.
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ACTIVATION OF EDUCATIORAIGNITIVE ACTIVITY OF FUTURE PRIMARY SCHOOL TEACHERS
IN THE METHODICMATHEMATICAL TRAINING
O. Vasko
Makarenko Sumy State Pedagogical University, Ukraine
Abstract. The article discusses tmeethods and techniques of enhancing learning and cognitive activity of
future primary school teachers in the lectures with a methoditathematical training. Activation of educational
cognitive activity is regarded as purposeful activity of the teaah¢né development and implementation of such
contents, forms, methods, receptions and means, which influence on cognitive sphere of students ' personality. The
factors effective the students ' perception of lecture materials. The essence and featuadizafioa of methods of
enhancing learning and cognitive activity of students in the process of methouithématical preparation, such
as posing rhetorical questions, control questions (one of the variants of realization the game is "Digest"), Use "Echo
The expediency of application of the lecture a provocation for enhancing learning and cognitive activity of students.
The emphasis is on the specific character of such lectures: the first step is to determine the most complex, key
moments and transforrnthem into incorrect. The latter can be substantial and methodical character. Demonstrated
a possible variant of the organization of the lecttine provocations.
Key words:receptiors of activation of educationalognitive activity, methods of activatiorf educational
cognitive activityfuture primary school teachers, methodicahthematical training.
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