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ABSTRACT

Formulation of the problem The socieconstructive theorie®f learning have become very popular during the last decades for teac
YFGKSYIFGAOQad ¢KS dap 9Qaé¢ A& Ly AyadNHzOGAz2y!l t recemlybécome aery:
popular, especially in school education, for teacmaghematics. Each of the 5 E's describes a phase of learning which begir
the letter "E"¢ Engage, Explore, Explain, Elaborate, Evaluate. Depending on the student reactions, there are forward or k
transitions between the three middle phasesi@x2 NS X SELX FAys StF02NF G680 2F GKS
model allows students and teachers to experience common activities, to use and build on prior knowledge and experien
assess their understanding of a concept carlly.

Materials and methods Probabilistic methods of analysis are used.

ResultsThe YI G KSYF GAOFt NBLINBaSyilldAz2y 2F GKS ap 9Qa&aé¢ Y2RStf Aa |
Chain (MC) is a stochastic process thavesoin a sequence of steps (phases) through a set of states and hastepngmory. A
FAYAGS a/ KIQGAy3 La adGldisSa {A GKS O2NNBAaALRYyRAYy3d Liflabsiodma
application is also presentetlustrating the usefulness of this representation in practice. The following application took
recently at the Graduate Technological Educational Institute of Western Greece for teaching the concept of the deriva
group of fresher students ehgineering.

Conclusion® ¢ KS al N} 2@ OKIAY NBLNBaSy

A 1%}

FdA2yY 2F (GKS ap 9Q&é Y2HhsS
iSFOKAY3 LINREOS&E&® ¢KAA S

& G
4 OSNB dzaSTdA T aubzcNEFRWEE I yAT Ay 3

KEY WORDSonstructivism, soci® dzf G dzNJ £ GKS2NASa F2NJ § SENYyAy3IAS ap 9Q&é AyaidN

INTRODUCTION

¢tKS ap 9Qaé Ay a ivatieimatits2tgathing is iNtBnHell YoSpyoinate thHearning of mathematics.
However, while theory provides us with lenses for analyzing learning, the position of mathematics teaching remains
theoretically anomalous and underdeveloped. We might see one of the problems to lie in the relationships betwemmylea
teaching and the practice of teaching. Theories help us to analyze, or explain, but they do not provide recipes foaeaijon; r
do they provide direct guidance for practic€he application of the sociconstructive theories for learning to teaicly
YEGKSYFGAOa Kla &GFNISR RdzZNAy3a GKS mopynQaszs ¢gKSy GKS FlrAf
curricula had already become more than evident to everybody.

The idea that knowledge is a human construction supported by the expej first stated by Vico in the ®&entury
and further extended by Kant, affected greatly the epistemology of Piaget, who is considered to be the forerunner ofye theo
of constructivismfor the process of learning. This theory appeared formally by von Clasersfeld who developed his ideas in the
Piaget foundation of USA in 197Glésersfeld, 1997 The constructivist approach is based on the following two principles:

- Knowledge is not passively received from the environment, but it is actively constructed by synthesizing past
knowledge and experience with the new information.

-¢KS & O2 YA yish pioss pfyadaptation based on and constantly modified by thefndiai f Q& S E LIS NA §
the world.

On the other hand, theocioculturali KS2 NA Sa F2NJ €t SENYyAy3I INB oFaSR 2y (KS
is a product of culture and social interaction. Learning takes place when the individuals engage teo@Eidland act about
shared problems or interest&lbers, 2003Jaworski, 2006Venger, 1998) The Communities of Practiege groups of people
(experts or practitioners in a particular field) who share a concern for something they do and learn hovit teetter as they
interact regularly, having therefore the opportunity to develop themselves personally and professioBalbs, 014;


mailto:voskoglou@teipat.gr

PHYSICA& MATHEMATICAL EDUCATION issue3(21), 2019

Voskoglou, 2019Wenger, 1998 The combination of the constructivism with the secidtural ideas is known asocial
constructivism(Driver et al. 1994;Jaworski, 2006)

¢tKS ap 9Qa¢ Aa Fy AyailiNHzGAzylt Y2RSt o6l aSR 2yveykKS LINRy O
popular, especially in school education, for teaching mathemakechdncing Education, 201%ach of the &'s describes a
phase of learning which begins with the letter "E". Those phases are the following:

- Engage (B: this is the starting phase, which connects the past with the present learning experiences and focuses
student thinking on the learning outcomes of the current activities.

- Explore (B): during this, phase students explore their environment to create a comibase of experiences by
identifying and developing concepts, processes and skills.

- Explain (B): in this, phase students explain and verbalize the concepts that they have been explored and they develop
new skills. The teacher has the opportunity to ituze formal terms, definitions and explanations for the new concepts and
processes and to demonstrate new skills or behaviours.

- Elaborate (B): In this, phase students develop a deeper and broader conceptual understanding and obtain more
information aboutareas of interest by practicing on their new skills and behaviours.

-Evaluate (B: 1 KA & A& GKS TFTAyFE adSLI 2F (GKS dap9Qadé¢ AyaiNHOGA2YLI
understanding and abilities and teachers evaluate student skillb@méw knowledge.

Depending on the student reactions, there are forward or backward transitions between the three middle phases
OSELX 2NBX SELXIFAYS St1062NIFGS0 2F GKS p9Qa Y2RSE RdzZNbdy3a GKS (¢
experience common activities, to use and build on prior knowledge and experience and to continually assess their
understanding of a concept. Although it has been mainly applied in school education (Keeley, 2017) the 5 E's can be used with
students of all ags, including adults (Hee et al., 2013). In this article, we shall obtain a mathematical representation of the
Gp 9Qaé¢ Y2RSt 6AGK GKS KSfLI 2F (GKS (GKS2NEB 2F FAYAGS T 0az2NbBAy3

Finite absorbing Markov Chain®A Markov Chain (MC) is a stochastic process that moves in a sequence of steps
(phases) through a set of states and hasna-step memory That means that the probability of entering a certain state in a
certain step depends on the state occupied in theyiwes step and not in earlier steps. This is known asvthekov property.

However, for being able to model as many real life situations as possible by using MCs, one could accept in practice that the
probability of entering a certain state in a certairegt although it may not be completely independent of previous steps, it
mainly depends on the state occupied in the previous gtégmeny & Snell, 1963)Vhen the set of states of a MC is a finite

set, then we speak aboutfaite MC. For general facts ofinite MCs we refer to the bookkémeny & Snell, 1976)

A.Markov introduced the basic concepts of MCs in 1907 on coding literal texts. A number of leading mathematicians,
such as AKolmogorov, WFeller, etc, developed the MC theory. However, only frétlSt mdpc n Qa8 GKS AYLERNIFyOS
to the natural, social and most of the applied sciences has been recogBiagtiglomew, 1973; Kemeny & Snell, 1963; Suppes
& Atkinson, 1960Q)

Let us consider a finite MC withstates, say 5 $> X g whlere nis a nonnegative integer, & 2. Denote byp; the
transition probability from state $to state $A X 2 [ MI H I XA=[pyis dalled tkeBayisitidn Kn&trix 6flthé NB. E
Since the transition from a state to some other state (including itself) is the certain event, we have that

putpb X dEME] F2NIAMME HE XI Y Q)

A state of a MC is callebsorbingif, once entered, it cannot be left. Further a MC is said to batemorbing MQAMC),
if it has at least one absorbing state and if from every state it is possible to reach an absorbing state, not neceega¥ily in
step. Working with an AMC with k absang states, I k < n, one brings its transition matixo its canonical formA" by listing
the absorbing statefirstand then makes a partition & as follows

« | O
- - (@)
ER | Q
In the above partition ofA*, Iy denotes the unitary k X k matriQis a zero matrixRis the (ng k) X k transition matrix
from the nonabsorbing to the absorbing states a@is the (ng k) X (ng k) transition matrix between the nceabsorbing
states.
It can be showrf(Voskoglou & Perdikaris, 1998ection 2jhat the square matrix,-Q, where k. denotes the unitary

(n-k)x(nk) matrix, is always an invertible matrix. Then, thaxdamental matrix N of the AMC is defined to be the inverse
matrix of Q. Thereforg((Morris, 1978) Section 2.4)

A=

- D @~

=[n;] = :—l i -
N =[nj] = lack g Q) <2 D (|n.k'Q)adJ (Ih.v - Q). (3

In equation (3P (Inck ¢ Q) andadj (I k ¢ Q) denote the determinant and thadjoin of the matrixl, ¢ k¢ Q respectively.
It is recalled that the adjoin of a matriM is the matrix of the algebraic complements of the transpose mattinf M, which is
obtained by turning the rows of M to columns and vice verstis also recalled that the algebraic complemenjof an
elementm; of M is calculated by the formula

m;” = (1)4Dy, (4)

whereDj is the determinant of the matrix obtained by deleting thth row and thej-th column of M.
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It is well known((Kemeny, & Snell, 1976Fhapter 3}hat the elementn; of the fundamental matridN gives the mean
number of times in state; $efore the absorption, when the starting state of the AMCj,isvbere sand sare nonabsorbing

states.

RESULTS AND DISCUSSION
The AMC modelWe introduce a finite MC having as stategi® corresponding phasessE A I MY HEXEE p X

AYaidNdzOGA2y Lt Y2RSt o | O0O2NRAY3 G2 (GKS RSAONARLIIAZY 2B (KS
chain is that shown in Figai1

Figure 1 The flowdiagram of the MC

From the flowdiagram of Figure 1 it becomes evident that the above chain is an AMC Ma#ing its starting state
and $ being its unique absorbing state. The minimum number of steps before the absorption is 4 and this happens when we
have no backward transitions between the three middle states&nd S of the chain.

The transition matrix of the chain is the matrix

S S 8§ 3 S
1 0 0 0

0 1 0 0
P, O Py, O, withpso+psa=pas+pss=1.
0 P O Py
S& 0 0 0 1

x
RN LN Y
B OB

The canonical form d&is the matrix

Sel1 | 0 0 O O
e N
.Séo |01 0o 0 ¢ : °
*= é :é- -
S, &0 | 00 1 0 &g
S 20 | 0 p, O py
S,éps | O O p,; O
&1 -1 0 0
el 1 -1 0
go 1 -1 0
Thenlic Q= ) 1 andD(b¢Q)=- P;, 1 Pyl = 1- paspss- paz
> 32 34 0 -p, 1

e
éo 0 - p43 1

Further, by equation (4), the algebraic complement of the element=ni of the transpose matrix

el 0 O 0 1 0
g- 11 p, 0 o1 232
| = to|- Pl=1 )
(laq Q¥ 60 -1 1 P is equal to 243 C Pa3Psa € Pa2

€ 0 - Pa4
éO 0 - Pas 1
In the same way we calculate the algebraic complements of all the other elemefiis @) and replacing their values
and the value oD(L ¢ Q)to equation (3) we find that
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él' PasPas “Pe 1 PayPs, 1 P34

e
N =[] = 1 é 0 -1 34 Pas T Pz,
=nj=——— €
1- PssPys - p32 g 0 Ps, 1 Pz,
é 0 = P32 Pas o UER I ¢

Since $is the starting state of the above AMC, it becomes evident that the mean number of steps before the
absorption iggiven by the sum

T=n1+ Mo+ M3+ na= 3- 2p43 Pss -Psp 'p34, (5)
1- PssPas - Ps

Ld A& rftaz2 OfSIN dKIGd GKS 0A3I3ISNI A& ¢33 GKS Y2NBE FNB (KS
instructional treatment. Another factor of thetudent difficulties is the total time spent for the completion of the teaching
process. However, the time is usually fixed in a formal teaching procedure in the classroom, which means that in ths case T
the unique measure of the student difficulties.

A classroom applicationThe following application took place recently at the Graduate Technological Educational
Institute of Western Greece for teaching the concept of the derivative to a group of fresher students of engineering. The
AYAaUiNHzOl SRR dza BRaGKEOaGA2y I GNBFGYSYyd a Fzttzeay

EngageThe student attention was turned to the fact that the definition of the tangent of a circle as a straight line
having a unique common point with its circumference does not hold for other curves (e.g. for the parabola). Therefoiis, there
a need to searclfor a definition of the tangent covering all cases and in particular of the tangent at a point of the graph of a
given function.

1.Explore: The discussion in the class leads to the conclusion tthettangent at a point A of the graph of a given
functiony=f(x) can be considered as the limit positiontb& secant line of the graph through the poifgsa, f(a) and wid, f(b),
when the pointwis moving approaching tg either from the left, or from the right (seeVfskoglou, 2017b)Figure 1).

However, the slope of the secant line AB is equajM, therefore the slope of the tangent of the graph at A is equal
b- a
to the limit of the above ratio wheb tends toa.

Explain:Based on what it has been discussed at the phase of exploration, the instructor presents the formal definition

of the derivative nurber f(a) at a point3(a, f(a) of a given functiory=f(x)as the limit (if there exists) (b)- f(a) when

b- a
a- b, and of the tangent of the graph gff(x)at A as the straight line through A with slopé). Some examples follow of
calculating the derivative at a given point of a function and the tangent of its graph at this point. Then the definitien of
derivative functiony” = f'(x) of the functiony=f(x)is given and suitable examples are presented to show that its domain is a
subset of the domain of=f(x).

Elaborate:Here the fact that the derivativg'=f"(x) expresses the rate of change of the functiprf(x)with respect to x
isemphasized and its physical meaning is also presented connected to the speed and the acceleration at a moment of time of a
moving object under the action of a steady force. The fundamental properties of the derivatives follow (sum, product,
composite funtion, etc.) as well as a list of formulas calculating the derivatives of the basic functions and applications of them.

Evaluate:At the end of the teaching process, a humber of exercises and problems analogous to those solved in the
classroom wagiven to students on the purpose of checking at home their understanding of the subjegeek later, a
written test was performed in the classroom enabling the instructor to assess the student progress.

Another important thing remaining for the instruatovas to evaluate the student difficulties during the teaching
process, which could help him in reorganizing properly his plans for teaching the same subject in future. This was succeeded
gAUK GKS KSfLI 2F (KS 06208 REGYRRISIR Aa// INSLINERE §2WIAG/AE2 va AL BK &

The instructor noticed that the student reactions during the teaching process led to 2 transitions of the discussion from
state S (explain) back to state;$explore). Therefore, since from statetBe chain moves alays to $(Figure 1), we had 3 in
total transitions from $to S. The instructor also noticed 3 transitions from (8laborate) back to 5S Therefore, since from
state Sthe chain moves always to state(Sigure 1), we had 4 in total transitions fromt& Si. In other words, we had 3+3 = 6
Ay G20Ff 41 MNIGRISILA ANJGNDER 1F NERS LI Nl SizNie@féreps N2 and pfs =2 . In the

6 6

same way one finds thagiss :§ and pss = l Replacing the above values of the transition probabilities to equation (5) one
4 4

finds that the mean number T of steps before the absorption of the MQimleto 14. Consequently, since the minimum
number of steps before the absorption is 4, the students faced significant difficulties during the teaching process. fiis mea
that the instructor should find ways to improve his teaching procedure for the sarject in future.

CONCLUSION

The theory of MCs, being a smart combination of Linear Algebra and Probability, offers ideal conditions for the study
and mathematical modelling of a certain kind of situations depending on random variables. In the paper at hands a
mathematical representdt 2 y 2 0 QaKS (g OKAy3I Y2RSt 6l a RS@OSt2LISR gAlK GKS K
instructor to evaluate the student difficulties during the teaching process. This is very useful for reorganizing hiarfedorp

10
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teaching the same subjeat future. An application of this representation was also presented to teaching the concept of the
derivative to engineering students. Although the development of the AMC model was proved to be quite laborious requiring
the calculation of 17 in total deteninants of third order (the determinant of the matrix- Q and the algebraic complements of

its transpose matrix), its final application is very simple. The only thing needed for this purpose is the calculation by the
instructor of the transitions of ta AMC from $Sback to $and from $ back to & Several other applications of MCs to
education have been attempted by the present author in earlier works (e.g. see Chapters 2 and 3 of th¥dskuiglpu,

20179 and it is hoped that this researclould be continued in future.
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ELEARNING TOOLS: DEFINITION AND CLASSIFICATION
D.S.Antoniuk
Zhytomyr Polytechnic State Universitikraine

Abstract

Formulation of the problem.Nowadays lhe usage of thenformation and digital technologies in education is one of the most important
tendencies of the educational process development in the world. Such technologies provide possibilities to make educational
process more effective and interesting, due to thditeds of the teacher to use multimedia and interactive tools to ignite the
interest of the students. The interest is stimulated by the implementation of the next educational methods in the cs: proj
based method, research tasks, developing educatigames. It actualizes the problem of the development and implementation of
the elearning tools, as this form of the educational materials presentation reveals suitable alternative to the traditional paper
based textbooks.-learning tools enable augmeation of the educational process by the illustrative and interactive elements. This
gKe G(GKS LI LISNJ LINPDSRRBEAYVFI 6 2ARAE 2FSKKSH MR YI22N Ot FaaATAOLGAZY

Materials and methods.The methodsthat were used to conduct the remeh: theoretical¢ analysis, comparison, systematization and
generalization of the scientific, scientifical@chnological, popular science and applied sources in the research domain area.

Results. The different approachesre providedto the classificabn of the elearning tools: based on the redological purpose
(D.V.Chernilevskij), based on the purpose and technological complexity level §yshkina T.L. Petrovskd, based on the
separated pedagogical knowledge ((Bashmakov), accordirtg the classes (Yul.Loboda), based on the role in the educational
process (RShevchuk), base on the direction @.Byrka) and based on the purpose MVDemanenko, HP.Lavrentieva,

M.P Shyshkina). The requirements to the development of fleaming tools were analyzed.

Conclusions¢ KS |yl fte&aira 2F GKS HEBHNYAYES (RSTREA ISV t BR Gt KD2¢Of dzaA2y | 62d
definition. It gave the reason to accept the term used in the Provision aboptdcedure of dearning tools approbation at the
dS02yRINE d0K22f ad ¢ K Sledrninjtsos MIha ecéhonticiaia iFplaiheditdb2 greazdrin tile Kuire.S

Keywords digitalization informationand communicatiortechnologiestools, learningtools, e-learning toolselectronic educational tools
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CONTENT COMPONENT OF STUDENTS' PROFESSIONAL INFORM/SRERIANTTES
Liudmyla Bilousova, Nadiia Olefirenko, Liudmyla Ostapenko, Nataliia Ponomarova
G.S. Skovoroda Kharkiv National Pedagogical Univedéitgine
Abstract

Formulation of the problemThe relevance of the career guidance of youth on thepdcialty is conditioned by the look at theind@ustry as a

unique environment conducive to strengthening the Ukrainian economy. At the same time, the lack of professional information
makes it impasible to conduct higiguality and effective vocational guidance work with students on thegdcialty. The purpose

of the research is to establish the basic content component of professional information of students abowdpgally taking

into accaint the peculiarities of the development of the modermidrket.

Materials and methods.Theoretical analysis of sociological, psychological, pedagogical works, systematization of attitudes and achievements

of scientists for revealing the state dévelopment of the problem, determining the specifics of professional information and
substantiating its basic content component abouspEcialties .

Results.Professional information for students provides them with comprehensive information for sgleiticiding and implementing a

personal educational and careénajectory. The Hindustry most often distinguishes key segments such as hardwapepduicts,
IT-services, Fbutsourcing of business processes, and the components of the profession ararkbe same: development,
support, management, and marketing. The dynamism of the development of information and communication technologies makes
it impossible to establish the approaches of the professionography -pfol@ssions. The readiness for pssienal self
improvement and lifelong learning, the ability to rapidly change the professional trajectiwy indispensable requirements
imposed on all employees of the IT industry.

ConclusionsCarrying out career guidance with students on thesfedalty should provide as a basic content component of professional

information familiarizing students with the main segments of théntlustry and the diversity of {rofessions and specialties,
ensuring that students are aware of the variability of tie@tent of the professional activities ofifofessionals, the availability of
specific requirements for their continuous professional growth and retraining.

Key wordsccareer guidance, {$pecialty, ITindustry, professional information, teacher of infatics.
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CREATION OF INTERACTIVE DIDACTIC GAMES BY MEANS OF MICROSOFT OFFICE POWER POINT
Vasko Olha
Makarenko Sumy State Pedagogical University, Ukraine

Abstract

Problem formulation. Reforming of secondary education determines changes in approaches to learning, in particular organization of the
educational process with the use of an activity approach on an integsatbjéct basis, with predominance of game teaching
methods for elemeratry school. Very popular among junior pupils have become electronic didactic games, which allow to face the
challenges of the New Ukrainian School and correspond to the current trends of education informatization. Therefordethe prob
of creating and usig interactive didactic games according to the purpose of teaching is one of the tasks of teacher training. The
aim of the article is to highlight the technology of creating interactive didactic games for elementary school by meanssoftMi
Office PowePoint.

Materials and methods.In the process of research, theoretical (analysis and systematization of scjgedidigogical literature, normative
legal documents, instructionahethodological materials) and empirical (study and generalization of dixnesd foreign
experience, substantiation of the choice of environment for creation of interactive didactic games, analysisamalyséf of the
process and result of their creation) research methods had been used that made it possible to detereiclentilogy of creating
didactic games be means of Microsoft Office Power Point.

Results.In the study the concept of an "electronic didactic game" was clarified. On the basis of comparison of the terms "didattic ga
"electronic learning tools" the &ures of electronic didactic games and their structure were established. An algorithm for creating
interactive didactic games be means of Microsoft Office Power Point was presented. The peculiarities of work at eaepsof its s
were considered.

Conclusias. Introduction of new information technologies in education led to emergence of electronic didactic games. The technology of
creating interactive didactic games by means of Microsoft Office Power Point is-laysttgp process that is based on such ool
as animation and trigger.

Keywords:didactic game, Microsoft Office Power Point, informatization of education, electronic learning tools, elementary school.
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DESIGN OF CREATIVE ACTIVITY OF PHYSICAL TRAINING
IN THE CONTEXT OF FORMATION OF METHODOLOGICAL CULTURE OF PUPILS
Yurii Halatiuk Taras HalatiukMykhailo Halatuk
Rivne State University of Humanities, Ukraine

Abstract

Formulation of the problemThe process of teaching physics in the modern school is aimed at developing the key competences of the students
with the purpose of their successful social adaptation in the future. In this context, it is important to shape the student's
methodological cliure as a dynamic integral quality that redits the ability to successful organizatemdto carry out educational
and cognitive activities. Methodological culture is a means and product of educational activity. Therefore, the probem is th
systematic involvement of students in creative learning activities, which isfeediged mechanism for forming a methodological
culture as a whole. Creative learning activity is the object of pedagogical modeling (design). This article is devoted to the
peculiarities and means of pedagogical designing of creative educational activity in teaching physics.

Materials and methodsThe research methodology is based on empirical and theoretical methods. These are the observation of the educational
process, syematic analysis of scientific literature sources in psychology and didactics, pedagogical design, generalization of their
own pedagogical experience and the results of previous theoretical studies.

Results.The technology of pedagogical design of creagdecational activity in the process of teaching physics is offered. The goals, the
purpose, the means, the procedure of the corresponding pedagogical activity, the product of which is a methodical medel of th
future of a real controlled process of stutgrfulfillment of creative experimental task, are determined. Means of designing are a
system of typical creative experimental tasks with corresponding strudagi@al schemes of their execution; the didactic
requirements system to be provided by thejpct and therefore its determinant; relevant heuristic modules of creative learning
activity.

ConclusionsThe application of these mechanisms of design and organization of creative educational and cognitive activity in the study of
physics make it podde to state that their results have an effective influence on the formation of the methodological culture of
high school studentsan integral, systemically integral characteristic of the subject of educational and cognitive activity, including
all its @mponents.

Keywords: physics training, creative educational activity, pedagogical design, methodological culture.
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REALIZATION OF THE MODEL AND PEDAGOGICAL CONDITIONS OF FORMATION OF LEGAL CULTURBERSFUTURE TEAC
IN THE EDUCATIONAL AND EDUCATIONAL ENVIRONMENT OF THE PEDAGOGICAL
LV. Hryshchenko
University College of the Kiev University named after Boris Gringhékieine

Abstract. The article deals with the problem of forming the legal culturéubfre teachers in the educational environment of a pedagogical
college. The author conducted a formative experiment to implement a model of legal culture formation. The urgency of this
research is emphasized, which consists in the scientific substamtiatithe model of legal culture in the specially created
conditions of the educational and educational environment of the pedagogical college. A favorable educational environment was
created throughout the design phase of the experiment. The obtaineds@dlolwed us to confirm the effectiveness of introducing
the model of forming the legal culture of future teachers in the educational environment of the pedagogical college.

Formulation of the problemOn the basis of the theoreticalibstantiation of the model of forming the legal culture of future teachers in the
educational environment of the pedagogical college to reveal its implementation during the conducting of the forming ekperime

46
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Materials and methodsDuring the study, wapplied theoretical and empirical methods.

Results.The introduction of the model of forming the legal culture of future teachers in the educational environment of the TE€attbges
provided provision of sound pedagogical conditions during all stagéeeahodel implementation. We consider the process of
creating an educational environment as a process of providing a set of factors that influence the formation of the legabfcult
future teachers. At the informationahotivational stage lectures wererganized, curatorial hours were organized, psychological
and pedagogical support of educational activities and independent work of future teachers were organized, various student
associations operated, propaganda groups were organized to promote lepalddge. Students actively participated in research
work, in scientific and practical conferences. In the educational environment of the Pedagogical College, tegalopraject
a{OKz22t 2F [l ¢ 2F GKS CdziidzZNB 9 R dzor sbraeNdisciplingsiwere adjddidt. Durby/ theS R |
experimental work were held discussions, trainings ("Brainstorming", "Analysis of cases of offenses”, "Take a legal gtosjtion"
didactic games business and imitation ("Press Conference", "Contesbrofentators”, "Auction of ideas" , legal quizzes, etc.).
Business games used legal situations, use of various roles (lawyer, law enforcement officer, offender, judge, crigtc ¢xjpbg,
special course "Legal Education and Culture of the Futurén@éaieveloped and introduced contributed to the formation of legal
knowledge, skills, judgments of professional and legal content in students. Refflesiness games, probleraflexive polylogists
were conducted with students, and the method of analgE&pecific situations was applied.

Conclusionsln the process of conducting the forming experiment, a favorable educational and educational environment was created by
providing the necessary factors. For this purpose purposeful work was carried @a.dBahe above provisions, we have defined
the concept of legal culture of the future teacher.

Keywordsilegal culture, model, pedagogical college, educational environment, students.
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MODERN EDUCATIONAL TECHNOLOGIES: PECULARITIES OF INTODUCING EDUCATIONAL CONTENT
Inna Hulivata, Iryna Nikolina
Vinnitsa Institute of Trade and Economics NI EUkraine

Abstract

Formulationof problem.The growth othe interest in informatiorcommunication technologies (ICT) atesignificant influence on the way of
life, notably, professional work of Ukrainians from the one side and modern students, who are growing up in the information
society, modern science technologies for distance and electronic learning, which is gaiiirgppayarity in Ukraing from the
other side effectively enhance the formation of the new institute of education in the field of stidwred education and
teaching. In the light of the above, comes the problem of introducing the educational cdaténg into account new tendencies
in the way of studententered education, flexibility andfardability of education.

Materials and methodsThe theoretical and empirical methods of research were used to achieve and answer the problerarti€léhishe
research of scientific, educational and methodological literature pedagogical monitoring and observation of the studeing lea
process in higher educational institution.

Results.The primary outcome of the article is to show the advantaéke distance learning (DL), define the key features of the organizational
sphere of DL of educational institutions. It is described the peculiarities of introducing the educational content watp thfe h
means of organizational system of learning (A8 a22Rf S dzaAy3 & Ly SEFYLXS 2yS 27
al GKSY!I (A drathe cantéxSof thisbtopic it is proposed such elements: lecture (in different forms of teaching instruction),
testing assessment, supplementing mediaterials, grsonalized assessments with attached answers, demonstrational computer
models. Proposed teaching methods are intended to change the approach to delivering learning material in distance dxcation,
also in lecturing.

ConclusionsTaking into account théunctionality of OSL Moodle, specifically possibility to adapting different forms of content, the studying
process in the outcome of learning Further Mathematics should become more understandable, enjoyable, beneficial for students,
and the proposed appezh to introducing the educational content will positively influence the understanding of educational
material, increase students’ engagement in the learning process of the course and positively influence the restiveness of the
educational process on theeount of building students® personalized trajectory of learning.

Keywords:educational technologies, the guidance educational system, content.
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REALIZING THE SYNERGISTIC APPROACH TO LEARNING HIGHER MATHEMATICS FUTURE NAVIGATORS
0O.0. Dobroshtan, T.S. Spych&kO. Nazarenko
Kherson State Maritime Academy, Ukraine

Abstract

Formulation of the problem The globalization of the modern world economy, its general informatization, imply the formation of new
requirements for the professional competence of modern specialists in the maritime industry, the construction of a neigahethod
system for their traiing through the continuous development of the world navy fleet and economic relations in the maritime
business, which, in turn, determines the purpose of viewing, tasks and nature of marine education. It is precisely thatythergy
ability of subject to develop personal internal resources, which provide a certain sense of their activity, is called pedabgical
organization. The idea dhe priority role of the personal structures of consciousness in the formation of the experiesatle of
organization is based on the synergetic treatment of the phenomenon ekséifation, which consists in the ability of the system
to seltimprovement. Drivers constantly have to think strategycatiperatively and tacticallyhey need to plancareully every
voyage of the ship, using all tlevailableinformation, evaluats it and calculata safe path. During the flight, the boatmaster
controls the position of the vessel and responds promptly to any obstacles that hinder the implementatioriasf. thiegpshipping
industry specialist should be prepared for unforeseen situations at any time and anticipate the occurrence of such situations
advance. At the same time, synergetics has an interdisciplinary character that allows a future speéliést ton himself, the
level of his training, his professional and social environment, to find his place in the Universe, which in turn is aasystem,
mechanism that functions with the coordination of all its components units.

Materials and methods Analyss and systematization of scientific and pedagogical literature on the implementation of the synergetic approach
to the study of higher mathematics of future navigators.

Results.Several sources have been analyzed in the course of the study, which pasihille to conclude that in recent years in the scientific
pedagogical literature considerable attention has been paid to the problem of using synergetic ideas in education. Seeentists
the possibilities of applying this science in various directionsiprove the educational process and prepare future specialists, in
particular the maritime industry. The article considers the main concepts ofsynergy as a pedagogical category and thg pbssibi
implementing a synergetic approach to the study ofhkigmathematics of future navigators in a higher maritime educational
institution.

Conclusionsilt is revealed that the synergy of the personality of the future navigator, based on interdisciplinary awareness andilégfonsi
their decisions and aans, has a significant role in the professional activity of the future seaman and has a significant social
significance in the modern world.

Keywords:synergetic approach to learning, higher mathematics, future navigator.
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D[ h{{! w, hC &z+L {GRAPHICAOGOMPETENCE,tVN BUAL COMPETENCE
Drushlyak M.G.
Makarenko Sumy State Pedagogical University, Ukraine

Abstract

Formulation of the problemWith the change of the educational paradigm from the "knowledgeto the competence one there is an update
of the conceptualterminological educational apparatus. There are such terms as "competence”, as well as more narrow terms of
specific professional competences, in particular, in "visual" educatigraphic competence", "visual competence”. At the same
time, inscientific and methodological literature, there is often a conceptual dissonance: the authors often identify the concept of
"competence" and "literacy", adhere to different hierarchical ordering in the concepts of "literacy", "competence" amé"cultu
Therefore, a researcher who begins his quest for the subject cannot understand the content of categories "graphic competence"
and "visual competence".

Materials and methodsAnalysis of the concepts of "competence", "graphic competence", "visual compe&enoeding to the interpretations
of national and foreign researchers, establishing correlation of these concepts with the concepts of "graphic literaey", "vis
literacy".

Results. The common basis for the concepts of "graphic competence”, "visual camipétis the notion of "competence”. Competence is
defined as the integrative ability of an individual to some activity based on the knowledge, skills and abilities actopettielu
learning process, and the readiness to apply them in praciaphiccompetence is the integrative ability of an individual to work
based on graphic knowledge, skills and abilities, and readiness to use them in professional a¥isiticompetence is the
integrative ability of the individual, based on the set of tkeical knowledge, skills and abilities in the field of visualization of
information, as well as the readiness to apply them in professional activitiesdifference between the concepts of graphic and
visual competence is in the type of information somedeals withg the visual information (the form of perception) or graphic
information (the form of representation).

ConclusionsThe results of this study make it possible to deal with the conceptual dissonance of the glossary of "visual" educationlan p
to deal with the content and correlation of the concepts of "graphic competence” and "visual competence”, since in tfie scient
literature the interpretation of these concepts is heterogeneous and not always argued.

Keywords3f 2 & a | NB ¢ 2 B R dapéiatrie yomphical competence, visual competence.
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PECULIARITIES OF THE USE OF METHODICAL APPROACHES IN THE PROCESS OF TEACHING NATURAL DISCIPLINES
IN THE CONDITIONS OF DISTANCEAIDON IN HIGHER EDUCATION
I.M. Zhovtonizhko
National University of Pharmacy, Kharkiv, Ukraine
E.N. Babakishieva
Kharkiv National University named after V.N. Karazina, Ukraine

Abstract. The article deals with the actual problem of the usenethodological approaches in the process of teaching natural sciences in the
conditions of distance education of a higher educational institution. On the basis of scientific and pedagogical liteeature t
theoretical substantiation of methodological appodees of distance learning (behaviorist, cognitive, constructivist, connexivist) is
given and examples of their application in the study of natural sciences in higher education are given.

Formulation of the problem Due to the global informatization and ewptof the Ukrainian higher education institution into the international
educational space new tasks and problems of their realization in the field of higher education are emerging. One of the most
important directions in solving this problem is the introtlon of new information forms, methods of working with students of
higher education. In particular, the effectiveness of the use of distance technologies in the educational field larges/atetren
level of teachers' readiness for the implementatidndistance learning, proper educational and methodological and logistical
support, as well as on the readiness of students to study in the conditions of distance education.

Materials and methods.During the research, such research methods as systematic analysis of scientific and methodological sources on the
research problem were used; analysis of online sources on distance education of higher education institutions; analysis of da
collected fron thematic events dedicated to distance learning; compilation of these data and own experience in the distance
learning process.

Results.On the basis of scientific and pedagogical researches and own work experience it can be argued that the intréduettmological
approaches (behavioral, cognitive, constructivist, connective) in the process of distance learning of higher educatiom allows
realize the basic methodological principles: sufficient motivational potential, material potential intasgctimodularity,
accessibility, individualization, ability to exercise-selitrol, dynamic access to information s, providing clarity and privacy, and
ease of use.

Conclusionslt is determined that students are the main factor in choosing a methodolagpaoach in terms of distance learning at a higher
education institution, depending on which, having tested four (behavioral, cognitive, constructivist and connexivisthapproac
the teacher chooses the one that is more relevant in this study. The datoot choose the approach to teaching that is
interesting to him, especially in teaching natural sciences. He should closely monitor the students, their perceptitwes, and t
reaction to one approach or another. After all, the main purpose of learsitige result, that is, the ability of students to perceive
information and be able to use it outside of educational institutions. Further scientific exploration of this multifacblechpnay
be a continuation of interesting and useful research.

Keywords: methodical approaches, distance education, higher education, tutor, natural sciences
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USE OF GOOGLE APPS (G SUITE) SERVICES FOR THE FORMATION OF ICT COMPETENCIES
AMONG STAFF OF UNIVERBOMINISTRATIVE AND ACADEMIC DEPARTMENTS
syl &ads-aANILBS y | 2
Borys Grinchenko Kyiv Universitkraine

Abstract

Formation of the issueThe article deals with the issue of formation of ICT competencies among university stafhtrothection and use of
ICT in the organization of educational process

Materials and methodsTheresearchs basedon theoreticalmethodsof analysisand summarizatiorof scientificpapersof leadingresearchers
that consideredhe useof ICTin the organization of educational proceshe competencebasedapproachto studentsin higher
educationalinstitutionsis considered as well ggossiblestagesof forming the competencieamongthe universityorganizational
andeducationalstaff duringthe useof GoogleApps(G Suitg.

Results The concept of competencies in the foreign and domestic scientific literature is considered and analyzed. Based bpldigicpkyc
and pedagogical researches and own experience, the essence and structure of $edionc20R YWISi¢cSy OSQ 2F G(KS &Gl 1
of the organizational and educational division of the university are detailed. The duties of the organizatteadlicationalstaff,
which require the use of contemporary ICT and ICT tools are consideresf.de$eription of features of the Google Apps (G Suite)
is provided in order to determine the level of ICT competencies among the above staff. The use of Google Apps (GeSuite) in th
organization of educational process by the organizati@mal educationaluniversity staff enables ICT competence to be effectively
formed

ConclusionsThe possibilities of using Google Apps (G Suite) in the work of organizational and educational units, which currently play a
significant role in the development GfFKS Ay F2NX I GA2y O2yGSyid 2F G(KS dzyA@SNEAGRQA a&aA
analysis of the obtained results showed that the purposeful use ICT, in particular Google Apps (G Suite) by the university
organizational and educational staff ensarthe formation of ICT competencies

Keywords:Googleform, Google Apps, Information System, Infotechnology, Educational Process, Organizaegonialg Unit, Collaboration.
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VISUALIZATION IN LECTURES O] © sICS FOR TECHNICAL UNIVERSITY
AksanaKvetka Ela Kavaleuskaya
Belarusian State Agrarian Technical UniversitATRB, Belarus

Abstract.In February 2019, the V international scientific conference was held at Mogilev State A. Kuleshov University. The pditicipaed
the current state omathematical education and its prospeatsBelarus and other CIS countries

Formulation of the problemTo train highly qualified engineers, it is necessary to improve the educational process, increase the effectiveness of
lectures, practicalexercises, and widely use modern digital technologies for traihimgparticular, use not onla lecture
presentation, but also the possibility of animation during the slide show. Also, expand students' access to educatioatibimfor
resources and traistudents to use them in practice.

Materials and methods The article provides links to publications related to the use of information and methodological support of a lecture
presentation in mathematics at a university and methodological features ofekigi of such a lecture. The article discusses the
use of multimedia systems for the visualization of educational material, provides examples of slides of -gres@umt@ation on
the topic "Double Integral”, created in PowerPoint application (Figw®arid explanations to them). The complexity of creating
SFOK afARS Aa y2iSR® LG A& SYLKIF&AAT SR GKIFG GKS  Sdnceks NDa
important points in the educational process.

Results Information apacity, time saving, compact media, mobility, multifunctionality are some of the advantages of lecture visualization.
Note that the presentation of the material becomes more visual, contributes to a better memorization and perception lig studen
of new cacepts, as can be seen from a comparison of the results of students performing current tests for the last two academic
years and exam grades. The methodological skill of the teacher himself is increasing.

« eywords:. visualization of the lectur@resentation, multimedia presentation, lecture "Double integral”, the effectiveness of training.
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BILINGUAL APPROACH IN FORMING STUDENTS' COMPETENGEAINMMRITHEMATICAL SUBJECTS
BASED ON COMPUTER MODELING
Lytvynova Svitlana
Institute of Information Technologies and Learning Tools of National Academy of Education Sciences of Ukraine

Abstract The monitoring of the results of the exteriadlependent evaluation during 2022019 showed that such educational fields as physics,
chemistry, biology are not popular among graduates of general secondary education institutions (GSEI). The situation can be
improved by activating students' educatiorativities, in particular applying computer modeling.

Problem formulation.The lack of Ukrainian language studying resources requires a step towards the bilingual approach implementation in
natural mathematical sciences teaching.

Materials and methods.The methods of pedagogical and methodological literature as well as dissertation work analysis were used in the
research process; the methods of systematic analysis were used to determine the didactic components of the bilingual learning
system; designing th stages of the bilingual approach use in the formation of natgraf G KSYI GA Ol f &dzoa2S50iGa a
competences on the basis of computer modeling.

Results.The article substantiates the notion of natural science competence as the ability of a persodytarst solve questions related to
science and ideas about science. Its three components are substantiated: the ability to explain phenomena scientifibélty, the
to evaluate and develop scientific research, the ability to scientifically interpt@tada evidence. The article clarifies the notion of
the bilingual approach as an adaptive use of a foreign language in the study of mathematics based on the use of computer
modeling. The following ways of teaching students are described: natural (Hoongen) and digital (machiruman), as well as
bilingual forms (verbal, written, visual, audial, combined). The stages of implementation of the bilingual approach iElthe GS
(preparatory, introductory, formative, final) are substantiated. The advantagesimadivantages of using the bilingual approach
in the GSEI are identified.

ConclusionsThe use of bilingual approach will allow GSEI teachers and students to use computer simulation to improvematheshatical
subjects learning. The development om&thodological system for the use of computer simulation in the educational process
requires further justification.

Keywords:computer simulation, bilingual approach, general secondary education institutions, implementation stages, scientific @anpeten
CMODS.
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PROJECT ACTIVITY OF FUTURE PHYSICS TEACHERS
MakarenkoKateryna
Poltava V.G. Korolenko National Pedagogical Univetsksaine
MakarenkoVolodymyr
Ukrainian MedicaStomatological AcademyJkraine
MakarenkoOleksander
Ukrainian Medical Stomatological Acaderilkraine
Matiash Liudmyla
Poltava V.G. Korolenko National Pedagogical Univeksksaine

Abstract

Formulation of the problemThe purpose of the study is to discover the algorithm of project activity in the process of forming the professional
competence of future physics teachers on the material of biomechanics.

Materials and methods.The theoretical analysis, structural and i) analysis of the content and structure of the educational process and
observation was used in this study.

ResultsIn particular, an algorithm for project work is presented, which includes four stages: organizational, analytical, resgantttrallng.

The authors disclose what is meant by each stage, give examples of the disclosure of each stage on the material of tsomechani
and features of the effective functioning of the developed algorithm in the teaching of physics, in particular, in comiitiati

the group method. In this case, group learning activities goerf an organizational function. t®lents learn to share
responsibilities, to communicate with one another, to resolve conflicts that arise in a collaborative activity. In grqugaduark

them takes on the functions of a teacher and performs professional activities. At the first stage the theme and purpese of th
project is defined, a problematic situation is created, contradictions are identified, the problem is formulated, salgions
searched for and research methods are discussed. At the second stage the sources of information are identified, theaedd resul
the distribution of tasks as well as formulating of a work plan are described. The third stage involves getting aridgatiedy
information collected, performing the work as planned, formulating conclusions and proposals. At the monitoring stage|the re

are presented, the project is defended and new problems are predicted.

ConclusionsProject method as a pedagogi¢athnology involves a set of research, search and problematic methods. It is organically combined
with a group approach to learning. This approach can be used not only to train future physics teachers, but also to organize
similarly projectbased activies when studying other natural sciences.

Key wordsproject method, biomechanics, project activity, future physics teachers, algorithm.
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THE ROLE OF COMMUNICATIVE COMPONENT
IN THEFORMATION OF THE ICT COMPETENCE OF A TEACHER OF MATHEMATICS
S. Petenko
AS. Makarenko's Sumy State Pedagogical Univelsisaine

Abstract. The article deals with theoretical aspects of the influence of the communicative component on the formation of the IGhceropet
a teacher of mathematics and the place of this component in the structure of the ICT competetesecbénof mathematics.

Problem formulation.The system of professional training of future teachers of mathematics involves not only the acquisition of the sum of
mathematical knowledge, but also the formed set of abilities to effectively carry out etldns of a teacher in the professional
and sociecultural spheres of activity. These tasks substantiate the need for a comprehensive analysis of the structure of
professional competencies. Among such competericegs is the need to analyze the structuné the ICT competence of future
teachers of mathematics as a complex and multifunctional system that characterizes motives, goals, the need for comlscious stu
of the possibilities of technical and software tools,-saffrovement, motives and needs offsgevelopment in the professional
activities of a teacher of mathematics, awareness of the significance of applying the ICT in the pedagogical practcher afte
YFGKSYFGAO&aTZ ONBIGAGS FLIWNRIOK G2 lye 1AYyR 2F 2ySQa | OGA@GA

Materials and methodsTheoretical analysis and systematization of scienfifitlagogical, methodical and reference literature to form the ICT
competence of future teachers of mathematics and influence this process of communicativeness as a component of the ICT
competence of a tezher of mathematics.

Results.The analysis of theoretical studies of the influence of the communicative component on the formation of the ICT comgataree of
teachers of mathematics has been conducted, which is a prerequisite for their successfisigmef activity. The place, structure
and content of the communicative component, its influence on the formation of other components of the ICT competence of
teachers of mathematics to use modern teaching methods have been determined.

ConclusionsThe cormunicative component is an integral part of the ICT competence of a teacher of mathematics, which directly affects the
process of formation. The communicative component is the tool that simultaneously affects the formation of other components,
while improing the skills and abilities of the implementation of information needs, enriching the experience of the personality.

Key words:communication, communicative, communicativeness;c@fpetence, IGGompetence of a teacher of mathematics, integrated
quality of a personality, professional activity, pedagogical activity.
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THE MODEL OF PROFESSIONAL COMPETENCY FORMATION FOR FUTURE BACHELORS OF COMPUTER SCIENCES
S.L. Proskura
blGA2ylf ¢SOKYAOFt | yABSNBEAGE 2F | UkrdideAy S aL3I2NI { A]12NA

Abstract.

Problem formation.The issue of developing students' competences in programming langisagdsvant for all higher education institutions,
since Ur AySQa RAIAGI ¢ aLJ) 0SS RS@St2LIYSyd NBljdANBa | tFNBS ydzyo SNJ
development and support of which obviously appears unprofitable and inefficient. Moreover, Ukrainian economy needs to develop
the latest softwareto ensure progress of all sectors of economy, education, medicine and agriculture. It is the digitization of
processes and objects that underpins the functioning and development of many systems, spheres, organizations, industries and
SO2y2YASaED_a 0h%*’ " 'Yy oxa*h” Sunncdod

Materials and methodsUkraine's digital development trends are in line with European documents such as Digital Agenda for Europe, Digital
Single Market, EU Interoperability Solutions for European Public AdministratiG@DEX projects;levoicing, and Single Digital
Gatewayinitiatives. Thus the matter of training highly qualified experts becomes more relevant in the process of digitalization
issues implementation in UkrainBissertation research methods, as well as methodological, pedagogical and scientific literature
analysis were used within the scope of this article; the process of future bachelors of computer science preparing using WEB
oriented technologies was modeled.

Research result§he model proposed makes it possible to use modern effective technologies to shape the professional competencies of
bachelors of computer science, for who programming is a key competence. Further research is needed to substantiate the
development of sdevel tasks using the Bloom taxonomy.

ConclusionsThe rapid way of Ukraine's digital space development requires competent graduates to support this process. A Bachelor of
Computer Science with established professional competencies appears to be ceeipetiite Ukrainian labor market. The tasks
that such specialists can fulfill will meet considerable needs in various fields of human activity, namely: ecology, ssconomic
medicine, education, industry, agriculture.

Key words:Bachelor of Computer Sciendrogramming, Professional Competency Modeling, the Bloom Taxonomy
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Problem (task) for studentsProve the equality of the two formulas (1) and (2):

1 B> Bf |=ar7ra ¢ general formula of chkéquare test,
rh

where »¢ number of rowsakc number of columns F 5 observed value of two nominal variablggsg expected value
of two nominal variables,

Or (3)
QF B % ¢ formula of chisquare test when ¢, where= ¢ size of the first sample, ¢
- fi f
size of the second sample.
Examples of using formulas
The first table shows thempirical frequencies (observed values)he data are based on the conducted experiment
(e.g., survey).

Tablel
Empirical frequencies
Sample/category Category 1 Category 2 Category 3 & X Category k Totally (in sum)
The first sample 0 f 05 05 X VI I3
0p 0Op E 0Oy
The second VI 0 j VI X VI £
sample 0p Uf E 04y
Totally (in sum) | & O0np Ugla Or Ol O0pr Ofl X |& 6p Grle & & a «a
E
a

We can use the data from the Talld@o calculate.. by the second formula. For example, we write the observed values
in the Table2 and calculate the value. .

Table2
Empirical frequencies (observed values) from the experiment
Point
Sample 1 > 3 X ] K Totally
Samplel 20 42 12 X 74 95 456
Sample2 25 40 17 X 88 96 502
Totally 45 82 29 X 162 191 958
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Create a Tabl8 of theoretical frequencies (expected values) to calculatdy the first formula.
Table 3
Theoretical frequencies
Totally
Sample/category Category 1 Category 2 Category 3 X Category k (in sum)
i € a € a € a e a :
The first sample oF - oF - of - X o5 - £
€ a € a € a € a :
The second sample or ; o5 - oF - X (oF : €
Totally (in sum) a Op ©Op | a Or O a Orp O [ X | a Or ©Op 3
Create a Tablé of the theoretical frequencies according to our example.
Tabled4
Calculated theoreticafrequencies
Point
Sample 1 > 3 X 1 K Totally
Samplel TUHPT V| T LVHYCTULVHC W X [TLUPP O T LY W[ 456
wL Y wu Y wu Y wL Y wu Y
C@c| o@o| p@TM X® P w B p
Sample2 UVTMET V| UTMEYPG UTTEG W X |VUTTEP QU TIEP W 502
wou Y wu Y wu Y wou Y wu Y
CHY THX| p@mN VB | prmErw
Totally 45 82 29 X 162 191 958
We use the data in TabRand the data in Tabk to calcuIaE(La.. by the first formula(1). For example:
- Fi ra
FA
8 8 3 & 8 8
8 8 8 8 8
8 3 & 8 3 8
8 8 8 8
Proof from Shaimaa Metwally, Egypt.
From formula (3) and Table expected value i© B whenQ p.
Find the difference’ ; Oy
65 O O Ok h Or O n & i i i i A A
Find the ratioﬁ—vﬁ.
h
PR A A O v & i i i i 4
P J 5 i o) J h '
Smilar to the previous one we have
Op S expected value whef® ¢.
Find the difference  Oj,
05 O 05 O i & On O h & i R R i i i
Find the ratioﬁiVﬁ.
h
FR i i O h h fi fi i i
f O h & ) O R ®)

Taking into account formula@) and(5), we write formula(l) for the case whem= 2
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AL
¢ & 280/ &0 ¢eU0r €04p T ks o Fg
¢ X 0¢ & Q0 0Ogp €& Oy Op i a Fe Fa

Thus formula (1) is equal to formula (2).
Hence proved.

Proof from Giridhar Solasa, Indiq.
Weknowthat 0, Op E Opf;¢6 Oy O0p E 0p;a O0p O0pd Ofp 0Up;
Oop ——.

Taking @& plt we have

L B» Bk _fars Fi Fa Fi ra Fi Fa Fr ra Fﬁ_ﬁ'u.u P 'u.u
g Fi Ff F f F i I -
Fi — Frn —= “Fp -0 3 -0 3 -0 Fr .0
I — 30 30 3 0 30
T T T T T ey
ey "3 -0
T T N T gy e -« o« knos Ed « e e kn - s
« 3 = 0O « 3 = 0O . = o=om |=ﬁ |=ﬁ . = omom |=ﬁ |=ﬁ
“ kit Fa - ki - F _ B ~kEr
. Fi Fo Fo Fn e Fa Fa

If the above said equation is said to be true for two rows and two columns (.98, Oi 2, O,2), it should be equal
for infinite series.

p ¢ Dy & Dy
e O0r 0
Hence proved.
x 1 ¢ 1o
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S.Pudova G.Solasa S.Metwally
National Pirogov Memorial Medical University, Vinnytsa, Ukraine
Abstract
Formulation of the problemAccording to the curriculum, future doctors begin to learn the elements of statistics from the first courses of study.
In particular, they study biostatistics methods in medical informatics classes in the second year of study. At the sanosttime,
appliants to higher medical institutions in Ukraine have low physical and mathematical training. Are modern medical students
capable of performing complex mathematical problems and are they interested in such tasks?
Materials and methodsin the process of thpedagogical study, the literature on pedagogy and statistics was analyzed. Processed theoretical
information from statistics on the chiguare test was used to create a problematic task for individual independent work of
students in medical informatics. MBcel was additionally used to create demo materials for calculating the empirical value of the
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chisquare coefficient. At the final stage, the completed tasks were checked and the pedagogical situation regarding theework don
was analyzed.

Results Englsh-speaking second year medical students of the Faculty of Medicine have completed their task much faster than we had assumed.
During the task performance, students demonstrated a fairly high level of mathematical knowledge, skills and intergaskn the
Future medical doctors presented two different proofs of the equality of the two formulas (written in the taskjctdation
empirical value of the cliquare coefficient. Using student proof ways, it is possible to derive the formula for calctlating
empirical value of the clsiquare coefficient for three samples, which is also presented in this article.

ConclusionsOn the one hand, individual independent work of medical students demonstrated the willingness of future doctors to solve
problems th& are not standard for their profile and have an immersion in the mathematics. On the other hand, the content of the
task and the mathematical proofs of the students make it possible to understand more deeply the chosen statistical méthod and
use the aquired knowledge in practice.

Key wordsindividual independent work of students, medical informatics, future doctors, hilz- NB G S & GsquaredésiNBRioyatea OK A
statistic formula
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FORMING THE KNOWLEDGE TO PROOF THEHEGREMSTURE TEACHERS OF MATHEMATICS
A.O.Rozumenko
Makarenko Sumy State Pedagogical University, Ukraine
AM.Rozumenko
Sumy National Agrarian University, Ukraine

Abstract

Formulation of the problemThe quality problem of preparation future teachers of mathematics is considered in the article. It is stated that the
level of skills to prove theorems that students of mathematical specialties of pedagogical univeasitiés insufficient for their
future professional activity.

Materials and methods During the articlpreparation, the following research methods were used: comparative analysis of theoretical
provisions revealed in the scientific and educational and methodical literature; observieduitetional process of training future
teachers of mathematics; questionnaires and interviews with students and graduates of mathematical specialties of pedagogical
educational institutions; generalization of owned pedagogical experience in teaching thiee ctMethods of teaching
mathematics".

Results.One way to solve this problem is to develop the ability to summarize knowledge fortagahers of mathematics. Formation of
ASYSNItATFGAZY alAtta yz2i 2yfe AvifyOmhiBH pasBively influehces the@Bdle learfiingd (1 dzZR Sy (i &
process, but also contributes, due to their psychological characteristics, to a deeper assimilation of mathematical knowledge
C2N¥AyYy3 | yR A Yduipi@denemdlizairéqdaRsSnyt brly@aining the essence of this method of thinking, but also
special exercises that are generalizable and aimed at achieving a certain level of generaliféiopropose to
underlineseparategroups of generalizingbilitiesduringformulatingtheorems and darning to proveheorems. We
believethat while learning thecontent of the theorem, isadvisable to distinguish the followirggneralizingskills: the allocation
of a substantial, generalonditions of the theorem; "Recognizing" the conditions of theorem in giverspecificcases;
"Constructing“the conditions of the theoremDuring thework on the theorem proof, we distinguiphirs of inductive and
deductivegeneralizingskills: the ability to highlight the idea of proof, making a generalized plgroof; recognizing the method
and constructing the proof of the theorem by the specifiedhod. According to eacheneralizatiorskill we offer a system of
speciakognitivetasksaimedat their formation.

ConclusionsThe ability to prove mathematical statementsfor graduates of secondary schools is insufficient. Only a teacher who has a
sufficient level of relevant skills can solve this problem. Therefore, forming the ability of future teachers of mathematics
theorems is one of the tasks of their professional training. One way to develop the ability of teachers of mathematios to pro
theorems is to allocate generalizing skills of content processing and to prove the theorems of school mathematicalddorrse an
perform special cognitive tasks aimed at the formation of appropriate skills.

Keywords:proving the theorem, future teachers of mathematics, generalizing skills, cognitive tasks.
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SOME ASPECTS OF FORMATION OF RESEARCH COMPETENCE OF STUDENTS OF HIGHER EDUCATION INSTITUTIONS
OF UKRAINE IN THE PROCESS OF PROFESSIONAL TRAINING
S.V. Sapozhnikov
Alfred Nobel University, Dnipro, Ukraine

Abstract

Formulation of the problemThe article aempts to highlight and analyze the main aspects of forming the research competence of students of
higher education institutions of Ukraine in the process of professional training.

Materials andmethods.Analysis and generalization of scientific intelligence for solving the problem of formation of research competence with
the separation of the main components of students' research activities, terminological analysis to clarify the term "research
competene".

Results The publication outlines and analyzes the main components of students' research activities (design, which involvestthalsiitgden
skills and abilities to identify and formulate scientific problems, determine the object and subjeseafch, formulate the
purpose and hypothesis of the study, determine the basic concepts; information , which involves students' possessiaisaffmetho
data collection according to hypotheses, creation of empirical data bases, processing of variong goimees, etc.; ny, which
implies the students' ability to choose and use universal and special methods of scientific research, the presenceeaf develop
logical thinking, creative abilities and qualities (intuition, ability to insight, discovery, greelticinking); practical, which involves
the creation, transmission and implementation the results of scientific research into practice, etc.). The author lctadfasept
of "research competence of the future specialist’ as an integrated qualityacteristic) of the individual, which determines his
willingness and ability to gradually solve research problems that arise in real life situations in different fieldstyf laased on
the use of knowledge and skills educational and life experienaecordance with the established system of general cultural and
professional valuem order to gain new knowledge through the application of methods of scientific knowledge.

Conclusions Formation of research competence of students of higher educatistitutions of Ukraine in the process of professional
preparation should become one of the leading priorities of the modern higher education system of Ukraine, which redquifes a se
measures of general pedagogical, methodological and organizationedcties.

Keywords formation of research competence, higher education system, professional training, students of higher education institutions.
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METHODICAL PREPARATION OF FUTURE LANHASHERS
Chw ¢19 {¢;59b¢c{Q 9b¢w9t w9b9 | w{lLt ' b5 LbL¢L! ¢L A4
Olena Semenog
A.SMakarenko Sumy State Pedagogical University, Ukraine

Abstract The scientific researches on methodical preparation of future langila§d OKSNA F2NJ NBFf AT FdAz2y GKS 02\
FAYFYOALT tAGSNI Od¢ |G dgéetde ligh schodlys Zarriddfout in kh art|cld. NiboAthyearticle ddals witH dzl
the formation of one of the key competences of entrepreneurship.

Formulation of the problem! OO2NRAyYy 3 (2 GKS ! NIAOtS wmu 2¥F K Sirpdsé af coplete sepdidatyy S & !
education is defined as the comprehensive development, education and socialization of a person who is able to liveaimdsociety
civilized interaction with nature, has a desire for-gmifrovement and lifelong learning, comsas life choices and séiflfillment,
responsibility, work and civic activity. The achievement of the goal is ensured through the content lines of schooldthrradlila
LINAYIFNBE &adzo2S8S0dGaz AyOf dzZRAY3I a9y i osBdiaNBpiéSetNd definedl crosbtRng Cohtght y OA |- £
line by forming one of the key competencies necessary for successfull IkeS G AYAGA L GABS YR Sy i NBLNSE
implementation of the cros®dzi G Ay 3 O2yGSyid Ay 3 yoO®ay i NB LUNSWNG dINE K AALY (12y R dAOK)
frhy3dz 3S¢ FyR a) INFAYALFY € AGSNIclrdeda educhtir@izpiojecs dthe StédEnts WofR Uit Y Sy G
different sources of information to form clearly speaking skills, preseit phans, resolve conflict situations, make decisions, take
responsibility, and formulate the behaviors needed to successfully solve industrial problems. Such requirements require from
languageteachers constant personal and professional development alidisvelopment, which at the stage of study in higher
pedagogical education institutions is ensured by introducing into the vocatieraiyted and methodical subjects the topics like
aySe 02YLISGSy0Sa 2F (KS &aiGdzRSyid 2F G(KS bSs ! INFAYAlLYy {OKz22ft

Materials and methodsTheoretical and empirical methods: analysis, generalization and systematization of reference, scientific sources in order
to clarify the essence of key concepts, identify the state of problem development.

Results Emphasis is placed on particular aspects of the methodological preparation of future lartgaagers for the formation of the basics
of entrepreneurship and initiative. European and Ukrainian legislative and normative educational documents were sdmmarize
School programs and methodological papers of some Ukrainian textbooks for 10th grade students offered for the implementation
GKS tAYS G9YUGNBLINBYSdAINBKALI YR FTAYlFYyOAlLt fAGSNI Oeé¢ HyR F2NY

Conclusionsin the context of reforming general secondary education and the adoption of a personally oriented model of education, it is
FOtGidz t AT SR GKS ySSR (2 AYGNRRAZOS Ayid2 (KS &2 OF G A 2syidehtbfe 2 NR &
(KS bSg ! INITAYALY {OK22té¢3 FY2y3 gKAOK (GKS AYLRNIIyOS 2F 48§

Key words languagemethodical course, future languageachers, student, high school, lesson of Ukrainian languagetutieati of higher
pedagogical education, school program, textbook on Ukrainian language, entrepreneurial competence of the student, competence
GSYUNBLINEBY SAdZNEKALI YR AYAGALFGA@SE @
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FOREIGN EXPERIENCE IN TEACHING OF THE EDUCATIONAL ROBOTICS
O.V.Strutynska
National Pedagogical Dragomanov University, Ukraine

Abstract The paper examined the foreign experience of teaching educational robotics in educational institutions, as well as the experience of
training teachers of robotics. Tip@pularity of educational robotics is related to the expansion of the use of robots.

Formulation of the problemThe rapid development of the robotics industry necessitates the training of appropriately qualified specialists, as
there is already an urgenieed for specialists in the design, construction and programming of robots. This contributes to the
growing popularity of robotics as an educational trend in Ukraine and the world. For the effective implementation of the
educational robotics into the leaimg process in Ukraine, it is important to study the foreign experience of teaching students and
training of the future robotics teachers.

Materials and methods.The study are used research methods such as systematic analysis of scientific and methbdologies on the
research problem, analysis of the popularity of robotics as an applied industry and educational trend, comparison of foreign
educational robotics curriculums of schools,-ofischools and universities.

Results.Studying of the the foreigexperience in teaching of the educational robotics in school andfeahool education, as well as training
of robotics teachers, has showed that educational robotics abroad is a popular trendafismhiool educational institutions, due
to the factthat there is no systematic implementation of it into school curricula. The approaches to its teaching-aystearic in
nature, mainly organized as an after school courses for students, summer schools, camps, incl. the preparation for robotics
competitons. Preparation of future robotics teachers in some countries is part of master's programs that it is integrated of the
educational robotics as separate modules of Computer Science and/or STEM subjects. However, in many foreign courgries, variou
coursestrainings, seminars, and webinars on robotics are organized to enhance the qualificatiosemwide teachers.

ConclusionsThe training of future specialists in the field of robotics requires updating the content of school and university education
accordance with the requirements of today. Therefore, the importance of implementation robotics into the learning process of
educational institutions as a mandatory component is of particular importance today. Studying and analyzing the forerggscount
experience in educational robotics training will allow the use of the best techniques in Ukraine for the preparation of future
teachers who will teach educational robotics.

Keywords: educational roboticslearningof the educational roboticgeaching of the educational roboticsaining robotics teacherdpreign
experience
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ADAPTATION OF FIRST YEAR STUDENTS TO ORGANIZATIONAL FORMS OF HIGHER EDUCATION
T.B.Tarasova
Sumy State Pedagogical University named aftéd@karenko
Abstract
Formulation of the problem Adaptation to higher education is one of the decisive conditions for the success of educational and professional
activities of the student and professional training of the future specialist. The article presents data concerning tbhetseate
adaptationof firstyear students to the main organizational forms of the educational process.

Materials and methodsThe main method of research was the author's questionnaire consisting of 17 questions of both open and closed type.

The study involved &&st-year students of the Institute of history and philosophy and the faculty of physics and mathematics. The
results were processed using the program "Microsoft Excel".

Results.1. New forms of study in higher education create certain difficulties moostlall firstyear students. The greatest difficulties for all the
studied students are caused by seminars. Graduates of rural schools and those who live in dormitories experience itiese difficu
in all forms of educational work. Gender differenceghatfaculty of physics and mathematics, women face great difficulties, and
at the Institute of history and philosoptmen. 2. All firstyear students attend lectures satisfactorily, but systematically work on
lecture material only a little. 3. The vast rodfy of students prepare for practical and seminar classes not in advance, but on the
eve.4. When preparing for classes and exams,-fiestr students primarily use Internet materials. In second place for students of
the faculty of physics and mathematitheir own notes, and the Institute of history and philosophy are recommended textbooks.
5.Independent work all firsgear students pay little attention, linking it mainly with the need to prepare for practical and seminar
classes.

ConclusionsThe obtaned results indicate the lack of adaptation of fiyetar students to the main organizational forms of education in higher
education. Necessary: 1. to continue research on the structure of educational motivation and emotional state of studients. 2.
intensify the work to provide firstear students with the necessary psychological and pedagogical assistance.

Keywords:higher school, firsyear students, adaptation to learning, types of adaptation of fixsar students, educational and professional
activities, organizational forms of the learning process.
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RECURSIVE ALGORITHMS OF DECREASE OF A FRACTIONAL PART OF A REAL NUMBER
IN SOME SPECIES OF SPECIAL TYPES
Yu. V. Khvorostina, K.M. Stetsenko
Makarenko Sumy State Pedagogical University, Ukraine

Abstract.

Formulation of the problemIn recent years, mathematicians have become increasingly interested in objects witlviabmetric and topological
properties. One of the most effective tools for assigning and researching such objects is a usage ofithebezalrepresentation
system. Also, the real number is a fundamental concept of number theory, continuous mathematics, and probability theory.
Nowadays, different systems of the real numbers representation are extensively used in mathematics. Semehateha finite
alphabet and some have an infinite. But in most cases a real number is modeled from the natural number. The classibabapproac
representation of the fractional part of a real number is to represent a number in the form of nunmégissen inverted to natural. In
this regard, there is a need to systematize, clearly distinguish, or develop recursive algorithms for the real nuningrerdisto
series of special types.

Materials and methodsA systematic analysis e€ientific sources on the numbers representation by some series of special types to determine the
most important areas is carried out. Methods and means of metric number theory, mathematical analysis, and mathematical logic
were applied in the study.

Resuis. Thestudy systematized the approach to the numbers representation in some series, clearly distinguished the recursivefistigp®iof a
infinite algorithm for the transition from a decimal image of a real number to an image of numbers-adit seies, Engel series,
positive terms and alternate series of Lurots, Ostrogradskyi series of the 1st type and of the 2nd type. The actiolyofittaciwas
applied to the same rational number from the interval (0; 1) and it was found that the same noarbéiave a finite or infinite
periodic representation in different systems.

ConclusionsTaking into account the sedfmilar structure of some converging positive or alternating series, it is possible to obtain clear recursive
steps of the transition firm a decimal representation of a real number to a representation using the series.

Key wordsnumber representation, system fractions, Engel series, positive terms and alternate series of Lurots, Ostrogradskifiesésesypg,
Ostrogradskyi series tife 2nd type
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MATHEMATICAL METHODS AND NONLINEAR ARCHITECTURE IN THE SYSTEM OF INTEGRATIVE LEARNING
Lyubov ShchelkunovaVariia Yemets
Kharkiv National University of Construction and Architecture,
Odessd\ational Academy of Food Technologies

Abstract The article raised the issue of interdisciplinarity of the knowledge space of nonlinear architecture, among which mathematica
methods and models are highlighted. The approaches to the inclusiorodérn mathematical knowledge in the educational
process through the introduction of integrative technologies are proposed.

Formulation of the problem The work is aimed at eliminating the contradictions associated with the mismatch of the content of the
mathematical education of students of architectural specialties with the requirements of modern architectural design.

Materials and methods The following methods were used in the work: collection, systematization, classification and generalization of
information regarding the problem posed, a comparative analysis of different pedagogical approaches, synthesis and analysis of
the results of one's own pedagogical integrative activity.

Results The article substantiates that nonlinear architecture is inteiglisary in nature and in this space one of the leading roles is played by
mathematical methods and models. Among the main methods, the methods of fractal, geometric and parametric modeling are
highlighted, and it is indicated that in many cases theid§iedf application intersect. This nature of architectural activity justifies
the need to create conditions for students to acquire interdisciplinary knowledge that meets the requirements of modern desig
Authors propose to solve this problem on the ba$imtegrated technologies by developing and implementing special courses of
applied orientation. The experience of such work indicates the necessity of combining the efforts of mathematicianss arahitec
IT specialists. As an alternative way to sdhwe problem, it is proposed to work within the framework of the student scientific
society, and it is indicated that the experience of such activities demonstrates a positive result.

ConclusionsThe introduction of integrative forms of learning contribut® the acquisition of interdisciplinary knowledge, which helps to
optimize the educational process.

Keywords:nonlinear architecture, fractal modeling, parametric modeling, geometric modeling, integrated learning.

169



PHYSICA& MATHEMATICAL EDUCATION issue3(21), 2019

S - S (I‘ r ” N S ” N
\
VOSKOGIOU M.t 7 T
~ _"’ h
s L L SO 93
CTE YD LD 93
setoe Q... e Do 12 U™ T e 113
X r
x R TSRS Y- OO - NS 53
x TR TN - N N 48
¢
C7m E_ 0 D 25 - _hoeo DS Do 19
LS S S ST - OO - SO 19
1
17 77 @ D 32 =
17 T @D 32 Lot e 0D Do 99
17 77 @D 32 _oeoa”h Eo_ " T D D 19
1h | € O DD 39 Chom X D Do 104
1K T e o @ 48 TR T 113
i
Jo*ho L Do P 53 0 X a e 0. S D 121
Jhox © 7Y L LT > R 59 Lo xa e 0 S D 121
]
«
la C ... L 163 JTcoe o DD 127
S T NSO 133
L0 TN D,
N B Y 53
Lo toe o@D 66 t e e o @
Jthxt e m B DS D, 140
“ hc
St “htmo T DX Do 150
0 -
o homt e DS D, 157
O oo 84
I ST TN« L N 163

170



Key title: CWT-AH @S Y GASYF 23 BWiLk

| 00 NBDA L (i SRmat dsv.

©TLT 3.

GAGE SY cwi o

¢ c o T T Ee it c X m
a e e ”
L¢qq)(—< < VOV
.0 ac QOt h e ™ h mt -
ch.cp o ; e _o
"o @t o) c ho ® h >~ e X h Tm t
c._Toet . ) <|
" h x o * e o o " mo T X a ™ mo o e

. ¢S “I-EIN/IGH'ITI]I'I_ Oy ©H n mohd @

a ~a a ™t - e

* H
— ~ <

X TP oca em''E_~

—

cxoa a e s @,

q)Z"_"h e ~
2 yT

a ¢ _xa > nnnnH

t T d® onpnHUL cy

https://fmo -journal.fizmatsspu.sumy.ua/

pd mMn



