UNIVERZITA MATEJA BELA

)DNXOWD SUtURGQIFK YLHG .DWHGUD

7(&+1,&.E 81,9(5=LIBBRGI

J)DNXOWD S"tURIGRPYDODQRWQt D SHGDJRJLFNI

0

d

dinfo

0('=,1E52'1E .21)(5(1&2%$9<8y29%11 ,1)250%7,.<

Didinfo 2021

27. ROV 11.KONFERENCIE

ISBN:978-80-557-1823-1
ISSN:2454-051X

%$16.E %<675,&%
2021



Predsedbvia SURJUDPRY p KGen&rél ERaysX
GRF ,QJ -DUPLOD 8nveziiNbirjaiBela®'DQVNi %SKWULFD
GRF 3DHG'U -L t 9DIQRpHNNBRQHYNU ]| WWIEMRYLFH

BURJUDPRYEé YéER ProgRQmConthQdel H

GRF 51'U *DEULHOD B@QGEYHMNRWD XHBYOD RRIBEKD 4DIIULND
Sonya Armstrong, PhDWest Virginia State University, USA

Mgr. Jan Berki, PAD7HFKQLFNi XQHhedHCZ]LWD Y

GRF 51'U OLURVODYD yrivereii kakdv&RratéafdZ

prof. Dr. Valentina Dagien¥ilnius University, LT

,QJ 'DQD +RUYIiWEAta Mateja Bela®% DQV NI %SKWULFD

prof. Dr. Mirjana lvanovidJniversity of Novi Sad, SR

,QJ -DQD -DFNRWRGBtK'ND ¥R &R P PSRN

prof. RNDr. ,YDQ .DOD&QLBKHU]LWD .BR&isla@a/$Kp KR

GRF 51'U =X]DQD .XBL@FRW]LIKD ,BR&islaa/SKp K R

GRF 51'U *DEULHOD BRMIYHRYLWIK'.RQAWD®RSKIQD )LOR]RID
,QJ %RAHQD O0DQRYRNpP BW RWN b PXDSBHHIRNIZT

51'U $O0OAEHWD 0L F Rbi@taRWatejad3Bela% D QV Ni %SK WULFD
51'U 3DYHO 3 Hd@e@wtaPaklubice CZ

Prof. Dr. Kate SandefRhode Island College, USA

SURI ,QJ 9HURQLNDURDNNMR I X (itwe, SKLWD Y

GRF 51'U 3HWU 8RORXQ]LWD 3DODFGHKR Y 20RPRXFL
GRF 51'U XERPtU 8D MEHILWK'SDYOD. RRIBEKD 4ADIIULND
GRF 51'U 3DY H O Univerzitd Kar@aiPraha,CZ

GRF ,QJ XO®GRWWnNWaKita Mateja Bela% DQV Ni %SKWULFD

Dr. Livia TudorPetroleumGas University, RO

3DHG'U 3DWULN UriRvéryitd Qdteja Bk % D QVNiI %SKWULFD

2UJDQL]DpQé YEERU NRQIHUHQFLH 2UJDQL]JLQJ &RPPLWHH
0JU $GDP,PHD.ia

.DWDUtQD *DYDOGRYi

,QJ 'DQD +RUYi{WKRYi 3K

51'U $O&AEHWD OLFKDOtNRYi 3K

PaedDr.3DWULN ,PREEWL QiU

Recenzenti/Reviewers:

GRF 51'U *DEULHOD B@GYHMNRWD XBYVOD RRIBKD aADIIULND

Mgr. Jan BerkiPhD. 7THFKQLF Ni 8Qibéefdi GZL W D

GRF 51'U OLURVODYD yrivergi& kalkdvaRratfafOZ

0OJU $GDP,PXBI®&QLYHU]JLWD ODWHMD %HOD %DQVNiI %\VWULFD 6.

,QJ 'DQD +RUWYiDWHwRrYita Mateja Bela% DQVNi %SKWULFD

,QJ -DQD -DFNRWRGBK'ND X &R A PSRN

doc.51'U XGPLOD -D3B3NRYHBK'WD .RPHQVNpKR %UDWLVODYD 6.

SURI 51'U ,YDQ SQOQDVHAUBKWD .RatislapaSdp KR

OJU 1LND .GORRHU]LWD .RQaAWDQWtQD )LOR]JRID 1LWUD 6.

doc. RNDr. Zuzana XELQFRYIB@KYHU]LWD .RPHQVNpKR %UDWLVODYD 6.

GRF 51'U *DEULHOD BRWLIYHRYLWIK'.RQAWIDNRIKtIQD )LOR]RID

,QJ -DQND O0DMKéhtdumYWedeBMOWHFKQLFNEFK LQIRUPiIFLt /LSWRYVNEé OLNXOié
,Q)J %RAHQD ODQRYRNpP BWRNp XpPtapa, (ZHFKQLFNp

51'U OLURVODY OHOSGKHHPINWBKODWHMD %HOD %DQVNiI %\VWULFD 6.
51'U $OAEHWD OLFKIAMNHRWYLVBBR'ODWHMD %HOD %DQVNi %\VWULFD 6.
51'U 3DYHO 3H&HPFWQBRKNI 8QLYHU]JLWD ILEHUHF &=

PaaDr.,, 0JU 90DGLPtU 8QQGHU]JRAKND ODWHMD %HOD %DQVNiI %\VWULFD 6.
SURI ,QJ 9HURQLNDUGDN MR Iv X @iddE, SKLWD Y

GRF 51'U 3HWU 8RORKKQ]LIKD 3DODFCEPKR Y 20RPRXFL

GRF ,QJ -DUPLOD 8hveizi@iNeaRMdiBela%'DQVNI %K WULFD

doc.51'U XERPtU aQDBWMEMHUBKWD 3DYOD. RRIBKD aDIIULND



GRF 51'U 3DY H O Univsrizitd Kar&e-Praha, CZ

GRF ,QJ XGRYtWnierbidMatdja BBIK%DQVNi %\VWULFD 6.

0JU OLFKDO 9BIpbLY BKILWD ODWHMD %HOD %DQVNiIi %\VWULFD 6.
GRF 3DHO®NQt{HHN-LMRPpHVNI SQHYNP | WWNWIEMRYLFH

3DHG'U 3DWULN Urivéryitd IQdteja B % D QV NI %SKWULFD

Editori/Editors ,QJ 'DQD +RUYIWKRYi$OREHWD OLFKDOtNRYIi 3K
GRF ,QJ)J -DUPLOD A3 DH®'iWR3DW3IK'N 9RAWLQIU 3K

&RS\ULJRW <« autoriauthors

ISBN: 97880-557-18231

ISSN: 2454051X

5HFHQ]RY D QReVi&nRARPadddedings

7HQWR JERUQtN Y]QLNRO \p SROESRAIARIOVODVOHGRY Q
3URMHNW ,7 $NDGpPLD- Y]GH®eQ®LH SUHNWRWAVRDRPHWDOL]XMH Y DNE

z(XUySVNHKR VRFLIOQHKR IRQGX D (XUySVNHKR IRQGX UHdURQIOQHKI
X G \zipje, , 706 NyG SURMHNW X )

=iaWLWD QDG NRQIHUHQFLRX

UR pdpfeencie 'LG, QIR VD XVNXiWWR paBRSHIYSIRGY NRE\WWULFNpKR VDPRVE
kraja ,QJ alitern.




C?5c AVeVc E "Tdzx_jZ A

Ac+tgV TVk decRef eR\iTYe' fU¥% gVU R \e'ciTY c
fgVU ~Af[VAV R\ gtM_R [V U'SR \e'cE MZ[VAV

Kgj\]z d~V dZ g c+~TZ \'_WVCcWR _TXW 5YRIMUW Y E
ack%he '~ "@BMUj [f "S'YReZ] dg'[Z”~Z _V_*aRU_ i~z d\
Y'U ‘e i7Z R acVdgVUYZgi*rZ +k'c”"Z G+MZzZ~V dZ [V
gjfY'gR_ZR Z_W'c”ReZ\j] _R D]'gVv_d\f Z g dgVeV ;
KR\RMUI” acVkV_e gR]_Ri'&RKR\E ~f k+*x]VMR] _R \g
gjfY'gR_ZR Z W 'c”ReZ\j 3R] iikg\R™d\i* fYZeV "~ \e'c
dg'[Zz~Z _V~R]i*"Z +#c¢c’\*Z R "YR\*gR_ZR"Z a'dEgR] dg"
v ich vedomostiacha d*S_fac%¥%\]R U moivbwal k gk U V jniug Ra

NZACcZRU_V gik_R~A 1 a'gRMf[VAV [VY  ac¥%_'d U
dgVe'glY Y _feZR Z3°S'c \e'clY  S'] UfOf R YjS_inr ~°
BRR]0O%TY ac ' [Vie'g R\" 4~V _Zfd ="pod. :"RXZ_V ="X R

TentokS' c jéxdV_"gR_| aaaugV [V

Uvd4 [VY' aR”""ZRe



Predhovor

SW U H WsiaYobliRe{ no podstate nesS{GH )DNXOW\ SUtURGQ éF&BafduB&nsBe) LYHU]LV
Bystricina 27 U R{pkpnferencie Didhfo .RQIHUHQFLD MH X4 WUDGLpPpQH ]DPH
informatiky.

3{YRGQH VORYHQVNi NR GIHDUWHDFYNERINGINV NXM'S dE ekuN 2018 D
SUHWUDQVIRUPRYDOD QD NRQIH Ukz@&Slovenski@z iy N DNNHRQ U N B X @ U

-H PL F'RXYSAHWNEBK ~pDVWQtNmRedzi daflH VIO R QHIXAMPOR pQp RVREQR
NWRUp SULMDSAL SRDYWDLDQAAHYIBU BW t Y Qirbf. MifjahG @QadaMit zUniverzity

v Novom Sade, Srbskoyrqf. Valentire 'D JL H (jnigskej University Litva, prof. , YDQD .DODaD
z8QLYHU]JLW\ .R BidtGI&VvgBrRLiwanu Tudor 2olytechnickej Univerzity Wwo XN XUH&W L
Rumunsko

ZD KODYkpeéferehdieP {AHPH SRYDARYD" UR]Y RKVY LR\jRE@RNOMIatka DN D D

s presahom do rozvo @ OJRULWPLFNRKR PEORMKER YIES NWRVPKRSR\W" XMH a L
~ORKLMNQEFK RGEHRURK FLH zPQRPOEHFFHK XKORY\BRIIGID®RGHUQEFK
WHFKQRORJL F Nradujeme/ \kbHtEx® RM W R G L F N é F gri &v&beé VEloatRdv,NW R U é
Y\XatYBBH DQDOé]H QovYeikaxt VORRMIRBH-K LQIRUPDWLFNéEFK DNWLYH

$N VD SRJULHPH QD SURJUDP WRKWRURIAM NHRQOQH UHNISHH YGNHV
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Education

9DOHQWLQD 'DIJLHQj
Institute of Data Science and Digiteéchnologies,
Vilnius University,
Vilnius, Lithuania
valentina.dagiene@mii.vu.lt

ABSTRACT S. Papert) with double folded aim: to cover informatics concepts

Main goal of informatics at school is to teach how to thifto and to be solvable in few minutes.

solve problems by using differeways: with a computer as well as . ) ) )

without a computer. Thinking computationally draws on the Solving short informatics tasks is a powerful method that can
concepts that are fundamental to computer science, and involveSUPPOrt @ pedagogica/ KLIW LQ WKH FODVVURRP DQ
systematically and efficiently processing information held in the €ngagement and motivation to learn. Problem solving of short tasks

tasks. Computational thinking inwa@s defining, understanding, ~ ¢&" be conS|dered. as a systematic process |nvolv.|ng pupils into

and solving problems, reasoning at multiple levels of abstraction,deeper understanding of informatics concepts. Solving short tasks

understanding and applying automation, and analysing theSan be one Qf thetrategies that engage e}nd. moti\{ates pupils for
appropriateness of the abstractions. deeper learning and fosters the deeper thinking skills.

There are many ways for selecting tasks to be solved by pupils in' "€ Wworldwide Bebras challenge on Informatics and CT is

the classroom. For primary education two types of problem solving diScussed as an example of connecting formal ancforaral

are usually declared: (1) hands tasks that take more time and informatics education by using thsands of short tasks based on

cover several topics, and (2) everyday exercises, that are Ver))nformatlcs concepts and applying problem solving strategies. The
common in mathematics and grammar lessons. We suggesﬂlathir%H EUDV DFWLYLWLHV LV DLPHG WR SURPRWI

W\SH Rl SUREOHPV WKHVUKREMWMD VDV @Et@;@@lbaqg@ ©f the school education and to motivate pupils to
learn deep and masteetter technology.

Educational affordances of the Internet of Things based on
Cloud computing

Liviana Tudor
Politehnica University of Bucharest
PetroleuraGas University of Ploiesti,

Romania
tudor.liviana@gmail.com

ABSTRACT Computing. In this context, it is worth considering the question of
New trends toward the digitization of society focus on the whether an 10T system without cloud components can be reliable.
widespread adoption of tHaternet of Things and the Industrial . . . .
Internet of Things. Everywhere there are intelligent sehased ~ S°Me chllenges of including 10T and Cloud Computing topics in
devices that process data with or without human help. The Internetthe Curricula will al_so be presented. Our discussion will fo_cus ona
of Things consists of a muliayered system having hardware target gr_oup_of online courses on IoT and Cloud Com_putlng f_rom
components that transfelata through the Internet. The data are Universities in the USA and Google company and will consider

analyzed and transformed using analytical tools or machine SOMe eisting courses in the European universities. We will follow
learning algorithms. and discuss the guidelines of some reference papers from the ACM

and IEEE databases.

We will discuss the architecture of the Internet of Things based on
the cloud, the connection with industry and education, and
examples of successful implementations. We will analyze the
integration of cloud services into the architecture of an 1oT. Whilst
10T networks use a gateway to gather data and communicate with
the cloud, the cloud performs computation and data storage, real
time analytics, machine learning and visualization. We will also
present the concepts and technologies involved in Cloud

11
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On Use of E -learning 2.0 Collaboration Tools within
Teamwork in Delivering Software Engineering Courses

Mirjana Ivanovic Zoran Budimac
University of Novi Sad University of Novi Sad
Faculty of Sciences Faculty of Sciences
Trg D. Obradovica 4 Trg D. Obradovica 4
21000 Novi Sad, Serbia 21000 Novi Sad, Serbia
mira@dmi.uns.ac.rs zjb@dmi.uns.ac.rs
ABSTRACT information. Web 2.0 and succeeding Web 3.0 encompass forms of

social, communication, formation sharing and corporative

Significant advancements inlearning have been achieved by use )
dendencies.

of the Web 2.0 technologies. These technologies converted
passive learer into an active participant in the learning process. In this paper we will briefly repon our longlasting experience

Also, the classroom has been transformed and it is not only sociallyregarding the implementation of Web 2.0 concepivio Software

but collaboratively constructed by using different social web tools. Engineering courses delivered at our Faculty. In particular, this is

Such collaborative ways of learning where communication ismult emphasiz&& LQ HQFRXUDJHPHQW RI VWX&EHQWV
directional, and knowledge may be socially constryctisd of Wiki technology.

challenging methodological aspect. For this purpose, we have been using MOODLE LMS as it offers

In this paper we briefly report on our lofasting experience  different functionalities. Wikis are implemented in MOODLE in
regarding the implementation of Web 2.0 conceptvo Software quite a straightforward way, students learn to use thauleoather
Engineering courses. In particylathis is emphasized in  quickly and soon get familiar with it.

HQFRXUDJHPHQW RI VWXGHQWVT WHDPI.CREER %K.%%H%%d v Oﬁ‘l ?&Bﬁb hird secti
WHFKQRORJ\ $WWHQWLRQ LV DOVR SDLpes\g%n%b%ﬂ? )H”ie ¢ inémglw iga tl éﬁgﬁaﬁgﬁ

and benefitsand potential disadvantages of such approach. Software Engineering courses, respectively. Section four gives

Keywords brief overviev of possibilities that 4earning 3.0 offes to future
E-learning 2.0. Wikis. Teamwork. Sofase Engineerinourses educational processes. The last section concludes the paper.
1 INTRODUCTION 2 COMPUTER ETHICS RELATED

Latest research estimatgd] that Internet penetration rate COURSE

worldwide in total is 63.2%, predominantly in Northern America At our Faculty we have been delivering Computer Ethics related
(89.9%), Europe (87.1%), Latin America/Caribbean (72.6%) course for more than 15 years. From Iieginning we introduced
decreasing to the least in Africa (4€6). student essays as a part of exam and at that time essays were
g prepared either individual or by two students. Soon after several

years of course existence and significantly increasing number of
o ) enrolled students we switched at cotiedttive preparation of joint
Evidently, the phenomena that significantly influenced last decadeegsays. During the course delivery traditional fastace
is social networking and use of social media, followed also by giscyssions directed by the teacher were intensively applied.
collaborative content cation. Educators all over the world L RzZHYHU VWXGHQWVY IHHGEDFN ZDV UL
recognised significance of such technological resources and havg,npreparedness for the topicand so on). The crucal
been trying to discover could education benefit from such situation. methodologicalshift happened with decision to direct course
Our opinion is thathesituation is definitively affirmative. towards cooperative and collaborative learning and building a
Concept of dearning 2.0 as the unification ofearning and social  common knowledge using social tools. Consequently, student
networking representing Web 2.0, showed as rather promisingactivities were divided into two types:
methodological approach. Additionally, with Web transformation ) piscussion forumscover aparticular case study connected with
from 1.0 to 3.0, dearning has been strongly affected by neaysv a topic.
of thinking. The current situation is that all over the world a lot of
universities deploy educational social software in everyday
practice. It definitively enhances some important aspects of Discussion forums- initially were based on rolplaying games
teaching and learning and significantly influences the ioneaif technique. Students were given certain roles that reflected different
new forms of educational activities. One of main advantages of useviewpoints ofthe same ethical problem. dine discussion forums
of social software in everyday educational practice is to allow were particularly challenging for students. In fact, the shy and silent
students to actively collaborate in solving particular problems and students found themselves very involved in discussions. Forums
tasks[2, 3]. become more frequent form within the course offering several

Technologies made a significantlyifs from one traditional way of topics br selection. In such a way created social networks inspired

living to another and users in the 21st century are not only passive/Videning of topics. Very often discussions diverged into different
consumers but active contributors ready to find, share and evolvedirections interesting for students.

Accordingly, Internet search and information retrieval is gettin
prevalent since early 1990s.

¢) Wikis - cover a broad topic divided into related articles.
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Wikis zafter positive experiences with discussion forums it was Positive effects of this innovative methodological approach are
challenging for both padipants (teacher and students) to try with multiple: mutual collaboration, increased awareness, minimized
Wikis (two types: independent and discussion based). Wikis wereplagiarism, and also satisfaction with adoption of Web 2.0.

accepted as regular activity for most of the students. Independen; — P TR
Wikis served to enable the presentation of a study of one or severe— i e -

different aspcts of a topic. Number of students per topic was up to Lectures 72.58%  Unacceptable 0.00%
ten and they we grouped according to their preferences. Each Individual essays 4032%  Expected something else 1.61%
team member could actively contribute only to the creation of the dependent discussion forums 3387% - Paral approval 2097%

. . . iki % al with mi ’ %
chosen topic. However, view of othefikis was welcomed and ~ ™ependent wikis 35.48%  Approval with minor remarks 37.10

encouragedStudents intensively used this opportunity as means of

Collaborative creation of joint outcomes 41.94% Greatest approval 40.32%

improvements of their text. Figure 1: Student impression regardingthe quality of gained
Two key differences between independent and discussisad knowledge and Web 2.0 elements

Wikis were: 1) Each group in discussiebased Wikis are Additionally, use of discussion forums was motivational for
considered as a compact team. The moderator was Eis{gofor students to reveal their own ideasid it happened thattrovert

the commorWiki. 2) DiscussiorbasedWikis were supported by gyydents demonstrate extroversion, students with speech disorders
pgrallel discussion forums devoted to the preparation of joint \yere unsusrisin ly active odline and so on

Wikiv 3,1 WKH XVH RI QHZV IRUXP DQG FRQVHTXHUOWO\ WKH H[FKDQJH_ »

of information dealing with the final product were spocagarallel However we noticed some disadvantages: definitely the critical
IRUXPV HQDEOHG LQFRPSDUDE O[3 EbH D WiIRJEDqs WRYIBIR) (FRSRENFK 5 ppsgifle threat to privacy and
example, for the creation of thiki on piracy, team members of openly revealed personal opinions different from others, withdraw
one particular team accessed the forum 625 times, i.e. 41.67 timedhe post soon aft@ublishing it, and so on. These social networking
per participant in average. For final versioh the Wiki total activities were rather exhaustive for the teacher (check the activities

number of accesses was 3337, i.e. 37.08 per participant in averagS€Veral times a day, actively participate and guide actions when it

. . . was necessary).
Collaborative creation of joint outcomes was encouraged as well.

To collaborative projects a moderator was assigned and usually it3 SOFTWARE ENGINEERING COURSE -

was the best student in the team. Sigant number of our students )
are parttime students and they formed less homogenous groups. In WIKIASATOOLFORS 78'(1761
such groups the moderator was the most enthusiastic student who  TEAM ASSIGNMENTS

opened the supporting forum. In some cases, the moderator wag this section we will present our experiences gained in delivering
appointed by the teacher. Initiglleach moderator proposed the p PRUH WKDQ D GHFDGH FRXUVH RQ 36RIWZLC
contents of the essay. During given time interval for preparation of particular attention on Wikis. During that period, we insisted on
preliminary version the content was created by inserting chunks of projectbased, tearbased, andWiki-based assignments. Using

text produced by many members of a team. data collected in Wiki history log we have been assessing

After that in short period of time (several djypreliminary version individual participation of team members in solving assessments.

was improved and polished. Individual contributions of students Use of Wikis in all assignments allowed us to better understand

were focused on smaller topic, however the amount of individual VW XGHQWV T EHKD Y LRards @@k @vgamizatibonD WW L W

contribution in the final outcome was rather balanced (7.08 to 11.47and schedule. Being fourth year students the majority of them had

posts per student). The quality fikis principally depended on  no problem in using Wikis. Also, team members were able to see

the students who created it. RQO\ WKHLU RZQ WHDPVY VROXWLRQ L H ZF

. . solution of some other team. fdntunately, our analysis (based on

We also try to include in course chats and blogs however students . . S

were not enthusiastic about them. individual students Iog_s) showed that a S|gn|f_|cant number of
students postponed their work as much as possible and performed

Workload and studentV Bmpressions- Our experience is that  their obligations in last few days before the submission deadline.

enormous effort of all participants (students and teacher) is needed

to achieve Web 2.0 content presented in appropriate manner and of N€ topics of 6 obligatorieam assignments slightly vary from year
JRRG TXDOLW\ BWXGHQWVY DFWLY LW L HYYsayBubteey areyemsiably Simiipk Rqr e2ch @ssinedw 2w K H
beginning and at the endlassigned task and during the discussion We€ks, depending on complexity, are given for finishing them.
forums. Second peak is connected to preparation of individual Additionally, each st_udent is opllged to reach at least 50% of the
Wikis and students usually behave chaotic and in a hurry. The lasfotal number of poits per assignment. As selélected teams
activity wasdiscussiorbasedWiki (end of Semester) and students S€émedas agood practice at the beginning, lately as assignments
generallywere les active. The main reason was that tHakis progre_ssed different problems raised. To solve this, we done
have been planned in advance and moderators were bettepelection of the team members randomly by LMS Moodle. The
organized. Foexample during one of semesters average number teams usually consisted o_(mtrely 5) members. Our intention also
of activities per studemwas 675.20.e. in average 40.72 times per <DV WR VL P X O Diféfthcdiohiy PSH\énteriihe semester
student weekly. Altogther, they submitted on average 325.67 posts W€ allowed them to fire one among the team members if all the
weekly i.e. 55.51 per studerfter all we can say that/ W X G H Q §ihgrgmembers agree to do it.

satisfaction was positive. Ifigure  ZH SUHVHQW VAYXfelh @rién¥alion of Software Engineering cousse prepare

impression regarding the quantity of gained knowledge and stydents to the redife working environments all assignments are
different Web 2.0 elemesfor one typical semester. created with that intention.
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Assignmentl $ UHDOLVWLF 3BUHTXLUHPHQWYV V¢ S0
with a list of software functionalities is prepared by teacher. As in

real situatbns the specification contains a number of mistakes and § 4000 |
misunderstandings, some requirements are ambiguous, some s
unclear. Students are required to recognize the problems, cleared g 3000 |
up ambiguous specifications and finally produce much more 2
precise document. o e

) E
Assignment 2 8VH 3)XQFWLRQ SRLQW PHWKRG 2 1000
estimation for the requirement specifications from assignment 1.

. 0 = — =
Teams sh_ould estimate needed _mwnth software S5 S0 S p—
implementation aqd what is the optlmal size of the development 07074 21-28-04-11 18725102109 16/2320-0613-20-
team. They areequired to prepare Wiki document with reasons and 09-10-10-10-10-11-11-11-11-12-1212-12-12-0101-01-
H H ol 12(12/12112|12/12 12|12|12|12|12|12|12 12|13]|13/13

eXplanathnS Of thelr dECISlonS' _—O—Views_ﬁd_dl?_‘oz_:lz GCBS.?_:LSAL SP98229%64957R208191B75546593
Assignments 36: They are of the same type as first two, Poets €0/ m“@" RN

concentrated on: Formal specifications, Software metrics, and

Analysis/creation of structural and OO design.

Some JHQHUDO REVHUYDWLRQV BR®@iB® XV ISPYR RAHVARPRGKRDWY P ORRN LQWR WKH :LNL

were noticed: the Figire 3 we present for each of ten temnumber of edits for
assignment 1 (it lasted 17 days

Figure 2: Peak times for assignments

- The least ambitious students would stop participating in solving

assignment as soon as they reach minimum points to pass. A Ea—
slightly more ambitious students usually completed one more
assignment for a little bit higher grade. So, several last assignments ream1 |ream2 |team3 Iteamd Iteams |Teams |Team? |teamd |teame Iteam 1o
were usually solved by only one or two the most ambitious students _i[izi0 3 5 6
within team. S 3 T — = g —

4]22.10 7 3
- Use of Wiki did not stop live team meetings, we realized that —Z10 4 ! - 4
students jointly worked and discussed igisents, created 7[25.10 1 3 3 _ 1
solution and after that entered text into Wiki including individual ——sric I — =
opinions also. As deadline for submission of the assignment —>c g R B e
solution was approaching additional discussions and even quarrels wte 1] = e 1 2 2
were visible in the text. Teachers encouchgechbehaviour 14 ;1': S ) ?:9, 1 s ;
- Results are generally rather disappointing. Students used the i R B BT 7 | T I B IR
minimal time at the beginning of the assignment, postponing the 126l S G2l CeE G20l sieal seel  Hell Ge0l

W_orl_< as long as possible, and performing majority of activities Figure 3: Assignment 1: Number of edits per team per day
within last several days. Also, more than 86fthe work vasdone
for the last 3 assignments. Number of edits is in intervgbl1, 230Q. We can notice absence or

) ) ) ) low activities during early days for assignment solving. As we
- The only thing students liked is collaborative nature of the expected teams were significantly active within the last several
assignments which led to the production of much better solutionsgays. Figire4 gives the summary of total numbers and percentages

than their individual solutions. of edits for all teamfor Assignment 1
- Students felt that in almost every tedrare were persons who did Day |1 ) 3 3 3 3 7 3 9
not work enough but receiving the higher grades. Edie |12 113 F 14 |10 | T 3 33 58

In the rest of the section, we will present some numerical data for a| % 121 [ 112086043 ]| 146|0.69 |2.84 |7.58 |5.08
typical school year. We can notice that number of posts and views| Day |10 |11 |12 |13 |14 |15 16 17 All

on course/Wiki activities, has peaks shosripd before the Edits |59 |86 103 |90 |169 | 128 1132 [192 | 1161
DVVLIQPHQWVY W& PLVVLRQ )LJ % | 5.08]741]887][7.75]146]11.02]11.37]16.54 ] 100

Figure 4: Total number of edits of all teams per day

For this particular example the solution of all assignments required

6672 edits and posts within the Wikis, i.e. average 159 per student.

Also, some of students liked to see behaviour of their teammates

and we registered additional 5864 views i.e. averb8@ per

student. Looking at the assignments, the situation is: students
needed 26 posts; as a team they needed 106 posts and edits and
VLPLODU QXPEHU RI YLHZLQJ-BQ RWKHU FRO

However, we were aware that for students it was significant to
investigate good solutions of other teams we tried to incorporate
this methodological aspect as well. We organized at least one class

14



DIDINFO 2021 8QLYHU]JLWD ODWHMD %HOD
ISBN 978-80-557-18231 ISSN2454051X

%DQVNiI %\VWULFD

for- SUHVHQWDWLRQ RI UHVXOW RI *WKH oPRe/ §adBidy RraCcBsE,Dad/ wall FasFitD Dér Hhewly @edéloped
VROXWLRQ ZKLFK ZDV QRW DOZD\e W Kdhp&dhderforR@eessiubMiK @tsQ WV  Z

encouraged to actively discuss, comment, criticise, compare|; s interesting that we have less problems with each new

%rgﬁgfr;t‘:i dWLllt: dg;g; :glg:'rgrr‘é gfh(l)sthge?\::aiqghance to students Oeneration of students and seems that they are already prepared and

knowledgeable concerning educational technologies.

Definitely we should continue to apply different technological
achievements in everyday educational practiekeaning systems
EDUCATIONAL PROCESSES ultimately have been evolving with the evolution of the new
Technological development highhas been influencing further  technologies and the Web. Howeyese of them, Web 3.0 and e
advancements inlearning and educational processes. Appearance learning brings gthora of technological, social, ethical, and legal

4 E-LEARNING 3.0 AND FUTURE

of Web 3.0 technologies and their spreading in wide range of challenges.

domains and applications caused appearancedeazreing 3.0 as
promising educational concept]. It is getting more and more
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popular and challenging in support of future educational processesathors acknowledge financial support of the Ministry of

However alwaysthere isdilemma is dearning 3.0 just another
buzz word or really new promising educational facilitator.
Interesting issues about future elearning 3.0 are presented .
Several vital questions of possibilities thdtearning 3.0 can offer

F S
LQ HGXFDWLRQDO SURFHVVHV DUH FR§]€\INI§'%%%§

technologies will be incorporated in the existingearning 2.0?

(2) Is there a need fomew learning theory for-eearning 3.0? (3)
What are the challenges and issues related to adoption of e
/HDUQLQJ "3

In fact Web 3.0 technologies offer significant features that highly
influence development of modern educational environments and
ecosytems, first of all based on intelligerttehaviour and
personalizeceducational actions, 7]: Intelligent/semantic Web;

3D Virtualization (personalised avatars); Multi gesture devices and
3D touch user interfaces; Al and machine learning; S8eimantic
Web, Distributed and Cloud Computing; Openness and
interoperability; Control of information; Management of Big Data,
and Linked data.

(2]

(3]

(4]

Still e-learning 3.0 systems are not commercially widespread. On 5]
the other hand, educational researcher community intdénsive
proposing and implementing such systems as working prototypes
and proofof-concepts.

5 CONCLUSIONS

In this paper our intention was to give a brief overview of our [6]
experiences in applying some ofearning 2.0 capacities (first of
all Wikis) and presentose essential aspects thaearning 3.0.
can offer in future educational activitigs.

[7]
First, we presented some experiences we gained during a long
period of delivering two software engineering courses at our
Faculty. Currently, use of forums, Wikis,logs, and instant

messages, became a normal practica lt of our courses. We
SUHVHQWHG VWXGHQWVY UHDFWLRQV WR

LW LPSRVHV $OVR ZH DQDO\WHG VWXGH

they faced in realization of teamwork, plein-solving approach
applyingWikis infinishing assignments. Nevertheless, most of the
students were satisfied with the advanced transparency and fairness
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Tento prispevokenujem3H"RY L

ABSTRACT « NH VL VSRPHQLHP QDaSIRIOPEK D\@B N PV Q&
The 2020and 202lexperienceseento have definitively put an end EROt SUL VUGFL IRUPDIWKRGLNQWRQp VPH E X
to discussions about the need to develop digital literacy for pupils SRJHUDQtP QHMDNéFK YLGHt DOHER NUHVO
and teachers (and, after all, parents). What remains as a truly rele-A ]DND&aGé&P ]QRYD D ]QRYD RG ]DpLDWNX 1H
vant question is how and where to develop it with pupils and (fu- sa za celt zakladkuinformatike niekam psunul, absoldte nie.

turg) teachers. Howgw,ethls is only one- although_ important 7HQWR VWDY YQtPDP DNR NUL&RYDMENX QD N
topic that must be of interest to our community. It is high time also spevkuchcem analjRY D" V~pDVQé VWDY D QDYUKQ~"
to discuss openly another problematic aspect of informatics educa- P

DNR DOHM 9H WkP kokthid®DRGIP U tin® zNbRtd

tion (certainly not only in our country). Where am | pointing? Each - . . .
- : ~ ]DpDURYDQ p K RbjEAdX KoRsirgidh& zony neefektivnosti
graduate bour primary school has completed six years of compul 3P YHPQEFK.]DpLDWNRY

sory informatics, each graduate of a general education secondar

school three more. Are we satisfied with the outcome? To illustrate | ~ b RYp VORYD
¥vhat|tl mean | will use an excerpt from the text of a student of our s \ R gy Ni L Q | R U P D \Wifbismaticksr R de@ympRi) digi-
aculty: WiOQD JUDPRMRQRDWRND SURJUDPRYDQLH S

« :KHQ , WKLQN RI DOO WKH ZDVWHG WLPH, LQ VFKRROV P\ KHDUW DFKHV

.. the hours of informatics that we spent either watching somel UVOD

videos or drawing, | am sick of it. And every time over and over DO &R X M kzDdf Rdrmatického vzdelavania,tda sa vo

from the beginning. | cannot say | have moved one fstevard vyspelychvzdelavacich systémochD fabkalo apo roku 2012, je

from the very basics of informatics, nasiagle step. snahaU R ]IJslo dwe ] O Rya#digitalnu gramotnos' ainforma-
| perceive this situation as a crossroads on which we stand. In mytické myslene 'LJLWIiOQRX JUBERWOQ&R'VXiEEWH RY
keynote, | want to analyse the current situation and propose a dis- Y4ADN QHP\VOLD LED EH&Qp SRptWDpRYp JUXD
cussion on how to react. | believe aga communityvill be able XpL" VYRMX\WAULIEXQL Hihe\WrBstqulalRe BQ-
to find anescape from this vicious roundabout, from the lost zone bor znalosti v odborovej didaktike 3UXpQRVWt NWRUp Xbp

of inefficiency and eternal beginnings X P R &0 ¥rbtluktivne BEH]SHpQH SRXatyD" U{]JQH GLJ
QROYJLH YAG\ NH MH WRSHRRGG P\ BSHIEHRIC
KeyWOFdS QD SRGSRUX LFK Y]GNOWDOHKRFURMRRMD alL
computing in school, problems with computing education, digital naND&AGRP SWBHEBMWIK WEFKWR JPLHQ MH DM
literacy and computing, programming for all vinnej iQIRUPDWLN\ DNR SUHGPHWX GR SULPiUC
niat, (b) efektivndntegraciarozvoja digitalnej gramowsti (v kon-
ABSTRAKT WH[WH RGERURY&8FK GLGDNWIN ‘GYREISWtSUD)

6N~VHQRAM20PIARINUHMPH GHILQLWtYQH Xuydh @redrfeva’ @i KR SRK DGX QDMPI F VQDKE
SRWUHEH UR]JYtMD" GLJLWiOQX JUDPRW Qptedimetel DNRUP DWLWH RijorMRIBIDIRraysRhd R M X
NRQFRY DM URGLpRY 1D DOHM DOH JRVWDHWR WQDD@BNAJRWS]LNiD/QmNgR@LN@ﬁMH Qia a

VD Pi X &LDNRY D EXG~FLFK XDNWIER¥HK®
£DM NH Yer@@PQi NWRUi PXVt QDaX NRP (ﬁ@“i g R LQIRUPDWLN\ MH FHON

. HUDPRW !
ODMY\&4t pDV WLH& RWYRUHQH KRYRUL" %%Q%Eﬁ\w% AT

SHNWH LQIRUPDWLFNpKR Y]GHO|YDQLD LH
ULP" .D4GE& DEVROYHQW QDaI—EM)}.l@%G@ b HGF)Q(\\(/E?RIé(CIDWEtIB@DreMs:M SURJ
povinnej informatky aNDaGé DEVROYHQW VWUHG % J

QD YAHREHFQp Y]GHOIYDQLH HaAWH DOaL? %e’“ ha\?’ !5??\[ V@R(Vgg g NRWLa AT
a atGe

~ aHV" URNF
NRP" 1D LOXVWUIFLX VL SRP{&aHP U\YNRtly §\I7 & Q/R\;\RJ

QHM &NRO\ ]
dHM IDNXOWA Y]GHOiYDQLH HAWH DO&LH WU Napfikdd VSRNRI|

lUndsmame WDNRPWR URJatUHQt D]GD ~S O QmasilajiHe® poialyRSkisenostiandémie wokoch 2020 21

2Toto je napr. uQiV VNXWRPQH GOKRGREE& SUR EO pM PH VG ILQIL W PYHdtebN RigjoLgtamotntisD K\ R
KR DNR KODY @ijekte Lomé@iusy90-tych rdkoch, 1D DOHM DOH JRVWIiYD Dhd®\sX @ XX VRV R M D
aSRWRP Reboharodnom projekte Infovek od roku 1999. UR]JYtMW'LHE UL]JLNR dike VEHReBNAMY ZatiBg
ZmenyvSUtSUDYH XpLWH RY NWRUp VL VS ONRPGLOH WORRKAWY RV FIIVHAHR0 OB\ i RIB@ MPRMeL N\ D
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aprave VREODVWL SURJUDPRYIDHAHQ LBDU SV R B@@ERdeYVWLKOLASRNIVJLMA QD WYRUEX QRYpK
programovaniti 2EiYDP VD edtblst@Mvhiniam/kg/zvu jadrenie, komunikacia S R W H iféighhatiéké vzdelavanie po-

QD K DGDQIUH I$WH QL Q IMEtox ykie iZome- Q~ND WDNpWR SRGEHBLWRNWUXYHAWH QLN
HIHNWtYQRVWL D.YHpQ&FK JDpLDWNRY aktort zvypDMQH QHGRNidaH QLQDIRBD K D & UDGH. ¢
=DpQHP Y4ADN WéP &H VD Sﬁkbjirn‘btrrﬁnimlRUP%gt@[ﬂi v.yclwastrolov(amestknlm) sa nesmie ani qupoku-

S U H P & dakpR/ninam jej miesto modenom vzdelavani. Po- aD DKUDGL"SSOHBX GQ R R RERi&QrakAb P L

tom sa zameriam na programovani&al ~VLP Y\MDGUL" BRRBPH{gprazne myslené).

plexne ho vnimamt FHONRP XUpLWH QLH DNR ALEQ|BURDN\D_FFFNYIZ}QHBDQ’[RMQFM\HétI\FKGSJRK)HéLV\;
1HEXGHP NULWL]JRYD" DNWXiOQH NXULN X /XX SSidnmdn inyr Rp@3abom g hagifcosilnym na
AXMHP ]D UHODWMS Q¥ ® R G HIWQPUIRU W PYDWM-BPQLH WH[WX KXGE\ YéWYDUQD JHQH

V N X Wi, Qeldriepasny rozdielmedzitzv. 1 D P & aymkuri- skych aktivit, matematickych problémov, fyzikalnych, chemic-
kulom v informatike,kurikulom realizovanymatym VN X WilR-pQH NéFK NR]JPRORJLFNéFK D OHFERobEBFORPHQV
siahnutym. ekonomickych, klimatickych, prirodnych.. tR PXWR SRK DG X

. vratimv pDV WL
2 O AKEJ INFORMATIKE HOVORIM

5D] |D bDV VL PXViPH ®ROREMEFDEA va>§/ Znamnou temputule agvnlmanl?adagoglckg|mplementa-
W A ! A o] an P{AHP V~K@PBNFLA&H SURJUDPRYI
OLH" VD QDG FHO&P SULHVwhRumatekai H QI I U AHHIEOT 1 . =
P ~ ; ) . : rozvoj @ i ho myslenpedstavie jeden znapr.
vzdelavani Q DG Q D & L Pptioritdnt adrientaciou. Samozrej o e : : x
" , . piatich tematickych okruhov informatiky 9QtPDP KR LQDN &|
PH WEPWR WpPDP \SJGYHBREMDGDMD PLL AR " o s R B H F Q tmbinlshich®@HH O R Y D D&
pDVWHMA&t MH SUiFretoRISTDPOQRER SRV GAREIR N vpDVWL
PHQXMHP QLHNR okibrérsafoli&annéntio zoznam . ) ) .
sav ALDGQRP QHERNEHM W LYENRND"Y 8] QDPYINRO VNI L Q EFyid,FvBkahh ¢ Btave DNi MH HaAWH VW
peky QD WR SRWUHEXMHPH SRGVWDWQH &M 36 dE PN R YL XNHQCGH WedneQ Sirane rada
; . ., VNUEYD |JD WLHWR AY\VYHWOHQLD?®* $OH QD
xl\/_lu,5|m_e strlktnetQ_DWR N R ] DN+_-FUIV]ZO Dﬂ-FQ{I UR]XjR\Mﬂ@EQHpQ~ SWHTFHKA GRMDRAAYmi pedago-
gitélnej gramotnosti (DG), glastné |nfortnat|cke’ vzd.elav'ar,ue. gickymi postupmi aobsahomV GREURP SUtSDGH WDN P
Obe strany tejto mince su pre moderné vzdelavanie vyzéam 5SL YD" DM, DO&LH MrEGme§.iYDFLH REODVW

aX&LWBde@psime \iNROH VWDURVW O WR LPSOH,FL{HRO&WRYD D ) |
KRGQRFRYD" $OH UR]YRM '* QHVPLH GRV®MBaN RN [LWiRR K Y R i N BiphstR Y RIDRRD D N R

bL GRNIRAQODKUIG]|D" LQIRUPDWLNX 1D P LAHWRI P pamBg &R" Y H &LDNRY ~&4DVQi
poO R & tilyselne nespravne paovokativne sformulovant M~FD Y]JUXaXM~FD J0bBERQinicsRiseidsY,

otazku:Kde, akoaNHG\ VD PDM~ ALDFL QDXpL" (NVLRDYP SRWY UG |Xdajv GBIa VDK WaRFBE FRL vV

R . LDNXbIDVNHWHOD/GH YBPVNEKDYUNXORP 1HPI |
X ANROVN~ LQIRUPDWLNX P XVSRH \NSlﬁl(%’p)IﬁPSLbWQQaL RBYPRXs XQLYHU]JLWOHM LQIRUPDW
ALDNDUYHGH SUH ND&aGEapeAMubiDeWLHa yrpoj 0i Y\XAL" SUtOHALWRV" E\" MHGLQH|
U H & S H Mdfividvaly'a rozdiely PHG]L aLDNPL GDPRELUJJ%@/UHJ(H W WizDe@@yi msunom mformatic-

ptP YiadlRp @INRFK LGHPH WeP YeUD]QHMFLd3nAPpodoide Tupycagjgtéle seozvijajlcej di-
GLYHUILILNDpQp SUR Rétinotivyal @bRstiaR D M ~oiBinej reality. ADM NH WR P{&H JQLH" @HUHDOL]
YIGHOIYDQLD U{]QH SRVWRMHQH BRENYYPYWHORY EB sytoHaLWRV"RX QD KXPDQL]IF
QLD $OH QDARX' SRYLOQQRVRYDMB HELER BIGRW R0  BMOW P2k Heowsune.

SUH NDAWPKRGH pR OHQ VD Gi .DaGeé Pi SUIYR XUREL" H 5

svoj krok vpred ato aj vinformatike. AP\ PXVtPH K Dé@f-ormatlkat?]DVD URYIQ NR DNR Yat\poN\ LQp S
cesty, teda obsah a formy NWR U p WDM/ptvSrlatN)D-I%LWﬁ\VWQRV_ ‘?BH@ENMQN’PX UB]YRM,X aLDNRY
dému. iba kinformatickému mysleniu poznaniu. Ma obrovsky poten-

' ,FLIO SRGLH D" VD QD UR]JYRML PQRKéEFK D
x$Np WHGD PDM~ E\WIWN.HMWR R BWBIOID 3 R X &;yikjad spomeniem tri: (Romunikaciu+ Wi WX Pi PD" VDPD

UD]Qp R]QnibithtgkaHzvedy R \eomputational curi- o seheve D IR UUBKRI®SRQ~ND" U{]QH ]DXMtPDYp
RVLW\ ~ &N@OOIDDQLH Pi GivD" aLDNRP SHIGaLMBYWiF I \Y®W YR IRUPDWLNH PXVE E\"
ML" VD U{]Q\Pla@ksamisRMR W LHAHQLH SUREOp

PRY WRKWR VYHWD QiVWURMPL NWRUp LFK PDM~ SULSUDYL" QD [DFKUD

RY D Q L HahV 8/Etdbspela p RV P Htpgradchadzajuce

37R Y4DN QH]QOAHMOH&EGN W~FLFK URNRF K QUHHNDR/RV DQQHHP XKt " |G DQ HRRYiP QD P\VOL Qi
aSUtOHALWRV" KR PRGHUQL]JRYD" $OH ERziystelrdznywt Roffv@vydiaghochydraiiiéciia H

MHKR GHWDLOQHMALD L @#&todikbSikdyer LD’ 3R HY ApNWHURP HU D QH RpBdtbjé DR/ BSRK Q NG GH |
existovala aneexistuje. napr. vznikalV~p D&WBENQ\ YIGHOiIYDFt SURJUDP
4 Takato formulaciaby sa¥ ~pDVQHM DQJOLFNHM NXQigkedy tAkSROIEEHERMBOTHQFLH D SRVWERMH SRp-
]D QHYKRGQ~ SUH WeRBpbkladh R&@dyFim&dOH DiYDQLDFK SULDPR RG XpLWH RY

G LHY p DcWapdaini. Korektna formulacia by bolafar every 9 Pozrinapr.youtube.com/watch?vsvFs4l1a3g&t=3salebo

learners in the class youtube.com/watch?v=VnsDqY Tfi@tebo
S5EHASHNWXM~F SULURG]HQH AREMHG Qi YdukiBejghmMa@rGDESEHINNYQB-RAHR, AkEHNA ur-

493 pL LA93 DOHER LQHM IRUP\ ]iYI]QpKRpNWHLNED®E ]
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SUHWRAH SUiIYH WR PRGH Q4 (&) 8 R\DIRG DERM'R 8 R DAW HENXPHR pL PDWHPDWLFNpPKR Y]GHC
sporozumenimtnechtoznieDNRNR YHN QHWUDGLp @RY D'MRAVW RHR UBLRBRYMD " DM Y QDALFK NRQFHS
QRV" RSENRYRFQQDM~ XpLWH N\ D XpLW&NR O VD M ] GRHIRILY DIW D K K

6 APDOGRALPNRX |DpDOL QD LQIRUPDWLNH SRXAtYD" X4 QR

VWXSQL SUDF RwQqrhidnatlevea nam potvrdzue 3 PROGRAMOVANIE NIE JE

vaANROIFK DNR SspR@X NSWDYRRY @ppracda L W\ PBA PROGRAMOVANIE

SNLPL SULQIdDMQ@IYN&AHR NR DOA&tFK. SR]LINIARNG ks NPYWRYP REMDVQL" DaNil 2Yei® DP SUF
X $M LQIRUPDWLND PXVt Eebakificksd M&ED QMDRK®IGQHPH QD WRP &H FLH RP LQIRUPDW
XpPH ]JR JRWUYDPQRVWL ALDNRY WR p R CEHERR RQHFR BUHRIPRPRXD BIUMB]\DNDMWNEWD "
QLHNR NéPL URNPL DOHER WboRedfeRi-XpL ¥R R QYD %X DFOHF BH RIVH G B QRABEMIROMNP KR SURJL
ticki areflektivni #pripraveni roO ~pL"pVNR YHN DN Na@yani@+ VSRptobpvo¥ DQt QRYEFK R@VWUHRMQIYH
voj ubed inamt2. SUREOpPPRY SUREOpPPRY X& ]®iW RAKE DK HER/ F

Xx$M Y ANROVNHM LQIRUP DW LioHalSejdviyl P L {7,,N% Y@g‘éﬁ'w 6)ypuUELD YHUILD DQJOLFNpK

VYHWD VD WeénaDnp4 §a HRIDRBND Y]GHOI YD D gl NIYD® QUIRFDEIMBIQPURIUDPRYDQ

QH PXVt UH®MR b vgdalo wku 2018 OECD sta- > 117 3 9 ';"P(\j’vé,z M H G.QfD ]tF.{ kth U‘DIW.)'QSFW ONR
novisko pod nazvorithe Future of Education and Ski[. Tu poznavaniu, prostrie arozvoj informatickeho mys.enia, ale

je citat zPredslovu ~P\WVHOQH VRP KR QHSUHORRMoL8AWORRHQW  ®R MHKR YAMDGUHQLH

We are facing unprecedented challengesocial, economic =~ SYRJUDPRYDQLH YQtPDP VNXWRpPQH &LURNR
and environmentakedriven by accelerating globalisation and 12 ktory Papert prezentoval g]{ Program je objekt, ktorym pre-

a faster rate of technologitdevelopments. At the same time, P &€& B#oktorom prePéa BPORaQR SUiYH WeéP VD LQ
those forces are providing us with myriad new opportunities for WLND Y\PHG]XMH SURWL PDWHPDWLNH 2EMt
human advancement. The future is uncertain and we cannotYDP LVWeP VS{VRERP VIRUPXORYDQE& SOiQ
predict it; but we need to be open and ready for it. The children PY8OLHQN\ 3RXaLMHP W Xvaaly QDNtIiM B HWRIGY R
entering education in 2018 will bgoung adults in 2030. ~NHM SU ddelawatiethu obsafEmil 4 pozri[3@ XUpPHQHM SU

Schools can prepare them for jobs that have not yet been cre-X PLWHXNLWH RY VWXS D

ated, for technologies that have not yet been invented, to solve -D]\NRP D NRVWURX daNROVNHM LQIRUPDWLN
problems that have not yet been anticipated. It will be ashared UR]YRM ]iN O D 6 R & KK&3®)[) prdgramovanie. Nie
responsibility to seize opportunities anddisolutions. SURJUDPRYDQLH DINKB QiR MeXiayin lpro-

2(& Y WHMWR D DO&tFK VSUiYDFK SR XNHRMMAM (RECTIRAG OFpIERIoveRIS ake yeyy nastroj na
v aktualnych kurikulacheQD NDAGRP VWXSQL Y]GHG&WhHRADMEdehBaLFK ULHAHQLDFK QRYE& QiV)
dej vzdelavacej oblastt QD UGFKOH KOERNp D ]OMRVagHEIPeaeDP Biy DQLH VYHWD -H WR Xal\
]JPHQ\ 1HFK WR ]QLH DNRNR YH b n@H D G RAS2Ve) BaLVosi, &qmpyniyasiegpqupracexaoS1* SRYLHPH
vinformatke 9 pDVWL VD SRN~VLP SUHGR¥®UL HAAIRd . Do ¥ 3 Q e
VPHU DO&LHKR UR]JYRMD NWRUé& PRAQR QIFORIXNVARY D@DHA MARNRPLS RBIRELTRUPD Xp
posun aj tymto smerom. OECD gvojejspraveuvadzaW UL YH N@pPRY SUL NWRUHM &LDFL ptWDM~ DM WH
vyzvy tohto meniaceho sa a ohrozeného sveta: znamy pL SOSQRVWXSX SUHPé&a DM~ GLVNXW X
f Vyzva ekologickatklimatické zmeny a decimovanie prirod-  OPravujd, vyjadruju asyVY HW XM ~ vyk@a@aiiMozpoe-
Q&FK JGURMRY Y\4DGXMH XUJHQWQ~ URPNFYXx REPHGIHQLD 9\WYiUD HIHNWtYQH S
f Vyzva ekonomick&bezprecedentné inovacie vo vede a tech- W 3 E g L S\l/Jlls U&&&?&J&\E&H%%Pgﬁq ’:I/‘?S;]’%Q\}SNRRJFI
nolégiach otvaraju zakladné otazky o nas samotnych. Rastica

SURGXNWLYLWD D HIHNWtYQRV" HNRQRPIRY YR UPQH JviaxmMH Qi
roky QD Y\WYiUDQLH D Y\X&tYDQLH Giw B RIWAR\VWERERKRYRVAYEKDVER SRNVUDBERPD "
stavuje nas rdznym neznamym rizikam. lej: ULHa&L" ]DK%]DQM%;CM'HWOY\'VD/HV\]/OL" SUHG
A , o : VN~PD" DQDO\]R¥DIPHOHQUHSUH]JHQWIiFLX
f9é]1YD VSR OHastda@ Ydpulacia, zanikajuce zdroje a y N . .
O KYPRRY & HW adhRlyadjipriakto vnimanych
NOLPDWLFNp JPHQRY DRV VSR SOPRIFV W L FREPC @ RE YRR 1 W analyz ch .
NéPL SUDNWLNDPL SQHQROWY RPORYD r@ga@qt]ﬁl'ktlvnach? Byvajl to rozne reprezentované data,

UDpQp YOQ\ D RKUR]XM~ G{YHUX N YO INVAWNB EBNs ot V@GR REUIINY DNp Y]
PHQVNpPPX SRULDGNX 7R RWYiUD DOAFuU4IRIRBELHRIEIR Py RMREYWE LHGNY QD Yl
terorizmu. alebo pravidiel spréania (riadenia) aod.

6SRPtQDQp MDY\ XPRF XM~ SRWUHEX DGMAPMWW'G]@WWWt aNAGP YRR/ G RIUDPRYD(
H

D SRVWRMRY 1HP{&HPH RD/ERWQhBRYW 4R Nk HERV YTUDPH SUH ALDNRY YaHWNEFK Y]
né okolnosti na systematické U H Ft] Q H ni¢,Yr&zadR t¥ddi-

10 QGLYLGXIiOQX SUIFX ALDNRY QDehych RUPDWR NIHB8RP RPRR\FOLSYDLYVS{VRERYD" VD NI
pracovnych listov metodoNDaGé SRVWXSXMH YO D¥MRAAPR VEGHRPOREOWH 0iP QD NPRaGdd-WR  aH |
SRYDAXMHP ]D ]PHANDQLH QDMIDQW D V Wdnirjhivid, Mdstupieiditne SaOnubinie plak@aneNA/D &Q BN\ SéWD
alebo rakety, WNHM VD PRXDHVALDFL VDPL VHiBO Db POV O -ENRVOH SULHVWRU

11 Pripravujeme vQ D & R P \WéitnRrtdl pRiblikaciu. 13 A to aj oostatnych tematickych okruhoch.

14Moj dedko by povedaB L NR Y Q é . PtedUdtdrdkrRiknal 31.
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vosti, abstraktného myslenia, dekompozicsymatézy algoritmic- vzdelavacie programyalebo ich hodnotit FK FHP J]G{UD]QL" QLF
NpKR P\WVOHQLD DXYWDN&KGHHPD MX" 7DNEPWRPVD ¥ NRWRDIQ pie] S DVADPE DR]GLHO-PHG]L ]I
movanie stavdba prostrednictvonspravnyh didaktickych zasad nym (intended, realizovanym (implementefladosiahnutym (at-

apostupe?®, akéby sme maliS R X &'p¥i Praci so vzdelavacim  tained kurikulom v informatiké®. Presne to je hlavnou témou
obsahom. méjho prispevku.

7i ERKDWi REODV" PRAQRVWt NWRUp SUH7MHS QREXHER\D'F RIQSrdMAIkBIa Bs Y
ako programovanie, sgpsstupujuF LPL URPpQINPL WH G {b i @bku2808 Vidkriu 3RV W X S\  probliérddy,Qlgd+

Q~ aNROX QPrddnd Xa@ogaNE]QDPQH URJ4LUXMH $NR VD
SRN~VLP VIR pPDYBRYD'VWUHGQHM A4NROH-ELRDAD 21 DN

tmické myslenie
| AVA

SR]éYD" QD DWUDNWtYQH PRVW\ YHG-~FI| Pojmy
nia, vedy aY é VN X PtXV DYH VSRORpPHQVNEFK

Vlastnostia Y ]" D K\
a metody

SRVW

Ak by som zotrval pri poetike typt Q IR U P D W L F ldneLlad G D % ReMR'V W XS ULH 3
VD LQ&$azRPY DSR Y Lpdgranddianie j§ S UH )P& D ULHA&H Qénmvs U
votnym pocitoma postopmts, x programovac jazyk,

31 98NRQRY& AWDQGDUG elementarny prikaz,

Kvoli FL HkoktorémuVD FKFHP GRVWD" DraéM XBEErPSRKRYD]S
RGERPNX GR NXULNXOD 6XPDUL]Xdd-HP W RUrageyllisG rv O A
GRFK pR VWDQRYXMH LQRYR Ydare@réa 93 DN R RENRRM Ylé
ND&A&GpKR ALDND QD ]iYitdinete dirm@Qikdl @ =4 Y problemu

x v detskom programovacom pro-
VWUHGt U L Haakdddnkin
nejakychpLQQRV W1t ]R\
pbDVWt ULHAHQLD GI

X SRURYQDQLH pDVX

vy Yl HE HQH S YREOPP X

awbDQ

v temdickom okruhu$ OJRULWPLFNp UL Hgrip@hed S+-D-0anna—
VLQRP RNUXKX DN W Ddirszsjisn¥ prjejgnyir Y| 2EVDKRYE aWi

96NRQRYé 4WDQGDU

algoritmi]iFLX 'RptWDPH VD &aH 4LDN QD NRQFL URpPQtND
ANRO\ GRNi&H

XxY\K DGiYD" D JtVNDYD" LQIRUPIFLH UR]
IJDNYGRYD" GHKWNPGBRXAEALY\ XYDARYD" R
tiach inform@cii a o ich reprezentéciach, Programovaci iazvk
X SUDFRYD" VR aWUXNW~URX WDEX N\ Jtég,ggm& W Q
sel,.)xY\WYiUD" ORD@QL'S SR XAatYD" LQWHUWR@%&" E\
XXYDARW]"DRRFK D SUDFRYD" VR Y]"DKdﬁHa,pBrﬁlﬁelrb,p%i\A
v & VKtdr, menna, hodnota, prira-
x ULHAL" SUREOpPP QDSURJUDPRYD"« SRPRHRX SRVWXS
vaniaa rozhodovania, —ORALWRV" UL
XUR]XPLH" RSDNRYDQLX D XYDA&RYD" R ngrnl}lvﬁ RSDNRY
sa vzory v datach, programe,

3RVWXS ULHAL
%&Q@L VOus Rt
UVLERUYRK S U

HNPP CQHM
X GRNiaH |DSLVRYD" |
V Rostidy BbKdnalneho zapisu
(napriklad zéapis matematickych
algoritmov, algeitmus na jedno-
R ¢ hé FOEW. il udArRdD), b t
XGHPRQAWUXMH Y GI
D mbvacom prostr& t  UrlieHiéoH
V RSDNRYDQtP QHM
QRDWDPIRGIFRRLH Yés
mennych, zoskBERYDQLH p
DQEiHQEDNSRVMSBRFHG~
X GRNidaH SRURYQD"

X UR]XPLH" MHGQRGXFK&P SRGPLHQNDP D UR]JKRGRYDQ
]DStWDXAL" SUL ULHGHQt LQWHUSUHW RYB™

X SUDFRYD" V SUHPHQQRX URIBRI|@M: pR MH SUHPHQQ
YD" KRGQRW\ SWHWKXBY DL Q@SB RYBD" 4 =3 yATKY INFORMATIKY A JEJ

zom, o 60Y$61é 67$9
xXYDaRYD" R MDJ\NX D Shiietizerited " DOUAD ML, 6 Qinhs UH ~ s RW'WDWQp URNV SRYLQQi &l
NRQAWUXNFLH Mpollitiebky)Y HWYHQLH D LND, VP QD \iBloremsuizarica I #o8s°, po-
xXYDaRYD" R ULHaHQt D SURJUDPH R Uﬁ%iﬁfﬁrrﬁéﬁk&ﬁ&@&@pﬁi%roXtPé%één‘%Q@tb(pnivoku
“aChprfgram”;l , 7R ]QDPHQi &H ND&Gé 4LDN NWRUé& VNR
Xx XYDaRYD" R Y }aQd€ixnus YWelddk. EOL &@kH 2910 aleb)Q HVN{U X& DEVROYRYDO GYD
7DNWR IRUPXORYDQ& DPELFLY]Q\ Y&NR QiRfyrmaliky DXQIBCEG &% B XL QNOWHRW & QI RIBEPPLO  URD
PDWLN\ QD JiYHU VWXS D =4 QDGREXGRBVAHUQDRYR ANWSWRREY =QDPHQi WR W
2015,aWR SRVWXSQH RG D MHPRYQtNE V8 RHMMIRMHX &ajl po svojej 2aSa DN EROD YAHREHFQR
dho +tND&Gé 4LDN NWRU& XNRQPLO {néPX WU YBEXDY MD~QHERX DQHERPDWLN\ GHYI" URNR
skor (teda viastnd WHU X}J& Pi ]JD VHERX &W\UL URN\ WDNHMWR QRYHM
LQIRUPDWLN\ 3RJULP HDWH WSHEID MMPOEGE HH K R
A9% VXPDUL]XMH 7DEX ND  %H] WRKR DE\ VRP DQDO\]RYDO WLHWR

L>Q\ FRKVWMDMIHQt SURE

57R VDPRJUHMPH ]DK D U{]QH DVSHN W T¥daxzaRrixn Qihidan@sDiBidbsaiidkonov Y AHW N é F K
LQWHUDNFLH PH&EIDNEIULMNP R DY]IiMRP aDON ROYM
YEVNXPQp PHWyYG\ SRXA&tYDQp SUL Y é YRevkiejny viRazhjirRdeDypbsRbY B izi¥aku 2008 kver-
anasledne pri jeho skdimanti. JLL V~pDVQHM $OH Xk ID08 st Rladtre Gnibl¥ N\ ]

B 7DNpWR QLHpPR YADN ]Y\[&ihand, KdrjpmaM H P¢ioAnEERRIGYLGQH NRQWUDVWXM~ V FLWiWPL
PHG]L LQ&P DM ~ albgkg pordzHnFekiOhulby @D °Toale QLH MH ASHFLILENé SUREOpPP VWXS D
rytmu. 20Smalymitpravamv UR]JVDKX |D FHOéFK WEéFKWR WU
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7R QD pR SR Xnjon) Kridgewkuyje obraz celkovej (a ne- YaHWN\ SRVN\WXM~ NYDOLWQé& ]JiNODG SUR,
GRVWDWRHRQHMPER/G RY |D PHQP WE&HWNOMRKYRNAHE UHVS DM YLDFHUR VHPHVWURY X
PRAQEFK ~URJIID ®ERP SUtSDGH Dkagb-QHFt@HPR VB YRRIZOL JPiNQXWEAX AVORPpBPWV VA Y\VRNR
YD" SUQ VB L \prakeAYroynako QD QLNRKR -HG LA~ GIRXP PRKOR ]DPHULDYD" QD NRPSOH[QI
m{aRP{FMH SDHRBLA/ NXWRR'D " RN RAQRAD/ "3Y milujem umenie, rada chodim do divadla, do mazei a galérii,

skef LQIRUPDWLNH ~QLN JR ]DPDURYDQpKR NUYKIR %R kit i EMBLG K p IRy VOVEBP U{JQH YHFL
tenej zony neefektivnostiaHpé F K | D p Libbkj NrReYuviazli PD EDYt DM SURJUDPRYDQLH t@HER Y DND (

S kolegami, Sktor)'/ml realizujemena fakulte Yé X b E X Q LHN WquhJ@ EKYDP ty'rmo ctétorN netreba viac S|o\d@zrejmé,
predmetov wmagisteskom programe aplik@nej informatiky SUHPR SRNUDpXMitRilISRRXURPHRSUtpLQ WRK

v bloku Tvorba softvéru pre vzdelavanie, smeimnom semestri g signalizovanych problémoA iniciovanim diskusie 0P R4 Q é F K
2020/21 aj pre potreby tohto prispevku robili anketorn, ako si zmenach.

spominaj@’ na svoje informatické vzdelavanie na zakladnej

aVWUHGQHM &NRD H V&IHID NRWNRD O kioryeiR G SAEHGP RP FtWLP SUREOpPP\ V~pDVQL
vyberam % FLWiWRY ND&Gé RG LQpKR & X G H Q Wiiforia ]Y\GQ&FK Y

A4HM Y]JRUNH VRP QHRGILOWURYDO SUHWR |pAiManfGoiBhbiRy B syReRARPaSRtivo
VWRMH &LWiW NBRWE MRNPWHR X X & QH]RQQJ P]R]QDP ERGRYQHMH YGRRQDPANpV B L

SLGH R PUKDQLH nelsia&RiP wodiBnN &xtelom, a RGGHOL" MDY\ SUtpLQ\ G{VOHGN\ SUHMDY\
stale ho ani moc dobre neovladame, Y\WWW~SHQt VD ]|DPHULDP QD WéFKWR &HV"

SLQIRUPDWLND QD &NROIFK MH YH PL VG&REIiORQ M H USFRWHU HEERD KOREA DMIODRMNHaEE O HG N R Y
YLHGRO V\VWpP D QHXPLOR VD VWIiOH R Gt Rej®valday/EsRdekHyskuntd Ralsk D BYRrBhadhQ-H

QLp WH Qp KODV\ XpLWH RYWXSVWMXSXPLWH RY 6
SQD VWUHGQHM aNROH VPH VDNQie. BA IR UPDOWXYSGILX iV L XU HAEtibI6 R WaRies NRIDFG®RW DM aW X
WR QDR]DM VWUDWHQEé pDV dentov informatiky, ktori spominaju na seofi N REQAKM Su-

SLQIRUPDWLND QD &NROiIFK MH YH PL VO D@izuenboyanp kipe MR b X BiRRepi¥H Né UR]GLHO
LQIRUPDWLNX DM QD ]iNODGQHM DM vwm@i?]@hﬁ’eEB@Hle'KU'W:Pre?@@’@“S'ﬁ&HV*WD
NDPDUIWRY pL GHFNi ] LQéFK aN{O WDN#& SR H PL JO

P ] .
& N YRtPDM~ aNR Qidhttori X |QU RaidD W L N X
DM | YODVWQHM VNRVURQRYWD QDH®N et %I RNH YE . AT
slabd, bolo by vhodné aby sa zaviedol systém a informatika by sa %ﬁwaﬂky, 8 LQéFK SUHGPHWR Ya Ly URIEQ b HDa NG Wi

Y\XpRYDOD QD SRWUHEQHM ~URYQL YHUHMQR:/VB%@R'YU‘DL\;V“DWNW .

SLQIRUPDWLND MH pDVWR |DQHGEIYDQi Q ny*&P | HLSkU %/\({;D% e Y Bt 81D D M N
KRGLQ\ NWRUp VD UX4aLD DN MH SRWU vﬁzng RY% B Sk ELF orzity?

SboOD VRP QD J\PQiJLX D LQIRUPDWLND W%hé)dg@%@péw@@wWé@@@mmdoin_
Vlastne v poslednom roku nejaky nepodareny pokus ale ako |RUpPDWLN\ SUH NR&EPKRE\ADMNTDPLH DQLH
daLDGQD VOiYD plLaHHHD@RPVWR QGIER ORHQY R BrosiidfflD NH RERFK YH ,Béiba [edendL W eé FK
$N E\ VRP QHEROD URN]RIOUDW UG QHDW B RHCE UHGVWDYXMH YAHREHFQp Y]JGHODQ
tikunastrecGQHM AaNROH QHPIiP aLDGQX kurikuum aPi VD JUDGRYD" $ W RPo@BEEF K

SPRMD VWUHGRANROVNiI LQIRUPDWLND ERQdhvae QDGSULHPHUQHM ~URYQL
DOH DM WDN PiP SRFLW &H WR PRKORxRieke®RYittakiicky b R fs-bip QiR ekdnBden it omocs
G{YRGX VD VWIiOH QD LQIRUPDWLNX SR]&¥\ixB N RDQRP]IE®NE FPOWLSNG PB >0p WWRHDRI X p L W
WDpL RY QD VWXSQL ]R VWUDQ\ U{]Q\FK LQLF

SpR VD WEND LQIRUPDW Lthk s@Dju JirhkBcRyG Q H I REINGREIHW tS UD AFRWD'DOLILNRYDQH UREL" GL
QH]DALO OLHVWR XpHQLD VD VPH VD O Hfgrmatikpraelje @isd.DNp SRptWDpRYp KU\
1D VWUHGQHM aNROH WR EROR OHSALHK 1HH[LVWHIMHFE.@HMVYUVWY\? GLGDM4LFNéFK

SXpLOL VPH VD VWiOH GRNROD WR LVWp bBn@ymNGor matsialyrageiqyanysio D X p 1AW Rribio- )

§Y UIPFL QD&HM &ANRO\ EROD LQIRUPDWLW&OV@PUIE?LO\’\)(@@@’PC'%@Ogﬁgh‘éﬁt%%ﬁgquHMaLH
URPQONWQRMHGQHM ANROH 1HSDPIWIP VL @WF%O\VE\%W'WLQ&'LHN_@ Fopse e Dlum
WLNX QD ]iNODGQHM aANROH arealre vy Xdgvany obsahLQTRUPDWLN\ QD 4aNROH 7D

SD& NH VRP QDVW~SLOD QD Yé&aNX VRP VIZLH V|l_\i/|\(Y-:‘%Rg%@hiﬁﬂ}L%agﬁggg&m\fggégDgg(

Igra_mcl\llan_iakr]ir(]e su Ieln o_pisanikédu, ale hlavne o sp6sobe mys- X&tYD La9PHIYVQRpEBLa WHEPQt6l UR pm tN

_enia Hogickeho mysienia, . o potom7.a8.,aQDSRNRQ D& 9]K DERR@D VLV
SDEVHQFLRX Y éyaBia( Q@ D RYAOOR a L @pi,celé

Y\WWRNRANROVNPp GUHRIJUDWYR NR DQL VWUHGQp daNRO\ QLH

21To sa prostrednictvom réznych projekto ] DptQD PMHQIH' %$7LHWR YESRYHGH VDPR]JUHMPH PXVtPH LQ!
pri niektorychmimo univerzitnychLQLFLDWtYDFK YQtPIPKPRARR QD RWIi]N\ R UWPLH@WR WBEQMH @ 0D WVHSN
GREUé ]JiPHU DOH GLGDNWLFN~ QHNR P Bydhvdkdydzdadie SUR HMBIRY @ DH H\Q p PD@d8etP L FN R X
samo csebe. 2B =Y\pDMQH]MAMN YW QtPDQLD &4NROVNHM LQIR
PbRKR pR VD AGi UREL" SRGREQH?3 DNR NU-~
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skej informatike, napr. & R K D @a&perentov V ~ p D Vi@-R V W4d) metddami pedagogického vyskumu yjg' D RYaHH W DNp DN
NYDOLILNRYDQE&FK XpLWH RY Xbp kb L F KtivityQ kieré Phddive_ Nosp€XDroAjR @tilriito vekuaich pri-
Y & pdirebuQ D St¥PR URPQtNRFK SUDYH QD ]iNO DG@)HoskytRIpEdagobgom GH"RP
x Dostavam sa WRPX QDMKRBUYRHEMHPHPNpQéE FKCh|DRIGLpRP SBRIENIOIKR SRXAWDHA P\WYRUL"
W R p Qv Mfrihatike 2EiYDP VD &H VPH(P®D PQRIKESKtOHALWRYV" QD grédinBbviatghyetsiEiu Y é FK
mnohych) @ N R O i BMi vXD/NLH M V L néiekp Bathepvy- VHQRVWt OHG]L QD&H GLGDNWaAcFdtbptoD YEYRM
PRWD" 1D Y\44RP VWXSQL VD YUDFLDPHN HMNRYRKUN WRKRRXVSHDPW B t NWDLEMBX0B,H G HW L
ale +odhadujem+so VWiOH P HRHEQRtP WYPRMPALD URERWLF N Blebodry aNaRehim tohto typu individuélne.
cich?%. Vraciame nie wmysle S U L S R P Hzdpékuytie siale V NDAGHM QD&HM DNWLYLWHa@iuhDd&EpoMH PDOI \
vzmyslePXVtPH |]DiR" RG napr. sediac alebo stojaeda skoposkéujuc) pred interaktivnou
. . . ~ WDEX RX G6NXSLQ\ VD ]JY\pPDMQH VWULHGDM~
4.2 yR Viaproti tomu Uspechyv QD&HM NR7 5\ ep  wR DNWLYLWDP L rogwji Hoh Hoz8yor VS L H Y |

munite kompetencii ] tVNDQLX VLOQ&FK SBRVSHAQEFK Ji&

1IHEROR E\ NRQAWUXNWtYQH DN E\ VRP Q|-1Y] léD][Q %WBNSB LIW

X aspravnomV P HU H ]OHSaHQLEDWMANI‘ﬂ?R\PD(\@XWl@ %é’l@L\%HRMR&YHJDM SUﬁ%?VBhTR:gR}PRW\t(é?(H\?F:L
9IpALQPDIELFK SUDFRYtVN MH YLDF DOHE® PWRMVNFOrB&RNMHAUKiokBRUBED YHQRYD" YH N~
nych prgektovs FLH RP SR G SR U Rfomnatikyfz piakel RY QR ¥akoniec NRQFRY WR Y\ADGXMH DM aWiwQ\ Y
V ostatnych rokoch vznikaju stbory metodickych materidlov pre DRPQLHYDP VD &H DN VD WX LQIRWRP-DWLND C
XpLWH RY L) Prhldh&(/édris Wwebinarot'sH G HQtP & Nihiovo primerane postaven&ealizovand, ohrozime jej vnimanie
XpLWH]Ppt@DM~FLPL NRRUGLQIWRUPL Gajdd 2Vs$tOp@iHAS H WEY DVPP\HI RAUDPN Rt LspoBninidnédO L N
Navrhyem, aby sme préci snimi prezentovali modernykonzis- 1D p D U R r@pvénu objazdu UvedoP XMHPH VL &H QD
tentny DOH QBRRPOE QD aNROVMNak( k@rER U PSugnibiiXt LQ IR U P D W L N Dro8/bju 248ddevtigitalbeyl N
podporujeaSRPiKD UR]YRMX GLJLWIiOQHM JUDRDW R WD\ V \ANLON DD RDAVNEOWt DM DOAat ERG
JRY XpLWeazdRwo dbraze si chransvoj priestor primarne VIGHOIiIYDFt REVDK+tBthiVD QHVXBHEFK URNRY S

prevlastna informatiku. As nej pre programovarg, ktorévo Y H vania #tvorime tak, aby ho chcelrmoholaW U~1RO VL UHDOL]R®
kej gradécii sleduje jednu liniupodporuje premyslengoznavaci dagdg primarneho vzdelavania vo svojej vlastnej titde nepo-
proces vinformatickom vzdelavanQ D =6 4&D YDAXMHPH ]D REPHG]J]HQLH DOH MHGLQHpPpQ~-

DOALD #aH RNIME 4 ldBviza +ie rozrastaitica sa skupina matické zéklady modernym spdsobom, aglkom prirodzenym

mladych dokto:g)ndov \a?/aékunnl’kov igD QDléLFK. EQpEWH le na rozvoj matematického myslenlaDiO atFK SUHGPH
QODMPHQA&tFK SRFK\EQRVWt KRYRUtP éH 'aL YY\L§‘ ijg &H XpLWH
ZURND QD URN JY\AXMH 0\ VW RdkgoviaQD S éE— L WHQWR SULVW)
z akademického prostredian PXVtPH E\" QiSR PRIt Da HM )(ﬁ{lﬁljrﬁ@um)deyONRVWL
naich pracu]iURYH OXVtPH VD VQDAL" DOH gﬁ%{j FFQS iéwp%upmwmammormanky

tito skupinuaS RP{F" MHM UiV" %RO E \bizRep m@re'ﬁ OHQ UHDNFLH XpLWH
EXG~FQRVWL GDOL SUL YR EH WpP G{Ugj6 BT 218 WW?QVH(E@‘F%?EUB‘de\ﬂlt['ﬁi‘?h%@%?as“m
YAHWNEFK $M SRGSRUBOLNERMHNRWRIND p L {ik iggquske; kultu

vyznamna and na Slovensku bohatl tradiciu. Teraz je ale x 9\FKiG]DPHSWHB&8RNODGX aH GHWL GRNiaX
v DOGRP URNRRMNHM B QjMydurr@ifhapi \edu- vV pomerne ranom veku.

NDpQRP YEVNXH4) XBEDRAMRPXNDPORBUWI® YPredpoklad &H GHWL GRNi&X SURYUDPIRYD" Y\M
HAWH YWakamPPNRAQRP VPHQRADM NRPXQLW\WNMWWHRPNXOW~UH YHUtPH RSUDYXMHP VD
by VQ porohlo DOALHPX URJYRMX ANROVNHM LiQd RWPERMRINNR YHN VR F L@ QN B &GRRROYMNIH G L I

5 . _$YE1$0( $ NiéX RPQRKR Y Lriich pré&po&laddviraznil I.K.).

Cely informaticky obliksa YR ITRUPIOQRP Y]GHOlYD}_?t P %kﬁ rﬁevhodnen?;strcgeHﬁ\k/JEO:sI’:l\ll\gliv\\(/VLLDF Q
1.stupniaNRQpt URPQtNRP QD 6a Y SUtSDG g %

FHM aNRO\ 'HWL an@obmemmrgﬂanm/anrdano

stredi X&RG PDOLpPND 'RPQLHYDP VDza&uwHW@UéﬁQ\Prﬁtf’{dVR(at'wW[HtﬁNM'WNWRGWFWé-]M SUtUX
mavé VSR O X S U D FFRDADE UNAN R X MNRD'R XD Bp | faggsy [3

SRX&tYDQLD GLJLWiOQ\FK WHFKQRmW@zJLt V-~ quwgwmpﬁmsmfpumgwamkypo_
SHprpinovq_ primerané arospe&é Vramci tychto aktivit NUDpRYIDOAYFK URpPQtNRFK Pi RNUHP NRJQLV
(sdérazomna ASUHGARRAWQREN GHWt VL NODGDHRH DN JFa{NWRIEQHQLH DOHNWRPQWH NIX KRR

247HGD &LDNRY NWRUt WR HAWH AQHY]GPTRUVWULHGH NGH Xpt VNR WRHGDHBIN\WSHI H G F
B =UHMPH QDMSd2pHWRONHHNIWH ,7 $NDG pP L DX [DLONHkto(EUReLNH 305N F B BaOnfdrRiatikuQAK sa nam
v DO&tFK PHQA&tFK S URMktbshMEFAKale®@DSU ju QHSRGDUt JtVND" MH WR SUDYGHSRGREQ
VEGA. OHSALH
XNDSU HGXNDpPQRP Y@NXPH YEYRMRP 3083 QD VIWXEIQDPIRRX SUtWRPQRV"RX WDNQg
27=Y\pDMQH WUHWLQD DOHER SRORYLFD WiraSdakpm som pisal\yp DV W L
28=G{UD] XMHP AHWRP DLBHVPM RRGLPRP SRROMYWIGVYNMOI R QDSU Divhce® @nskyMiO DV W Q p
DNp XaLWRpQp P{ax E\" '7 3UtNODG\ VP HDONPLGERhUtDIE cqridvatcR7sHAs411a3g
rencii Didinfo, napr. ] alebo B] a iné.
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ULHALD SULPHUDQH QiURPQ~ JUD®IFLX p®teRddHD R R ¥ DW H IE X®HRKHDSRWUHERYD" PD" A®
VD LP JtVNDYDM-~ SR]Lmotvialike proghaRid-é Y fhArftadié akratenéAbchadzky? Ale prinovaram sa za to, aby
YDQLX ULHAaHQ lo¥icmwRrEySlgnRIR Y D smesaoWHQWR VSUiYQ\ NKORWMIt&ERN~ADOL DNR

9]GHOIYDFt REVDK D PHWyGD NWRU- VBH Y8 W QG GHHENROYBSHNRH JUHMPH ¢
XUPHQi &LDNR Resp.3UR b QIRIIDQ tN D R peespl D o NE.

4a URPQIND 7RXWR XUPpLWRX Ygep@RV'Rx (kB WRB M/'s | 1y y o
MDQLX &NROVNHM RCstipiul.AMYWhNYV @RV W LD [Pk B ¥ HG Q~ & NrdelvacekbRyRusa Qozeram aj ako |
MHPH YEYRM Y]GHOiIYDFLHKR REVDKX N Qué%&\@qﬁ§§|§u[§bébwwRé/Yﬁ#’@]YtMD VL

SUHGFKIG]DM~FLFK AG LjzgkBrivScranitd UD] Y ab\PR4WQe S QD VEIRGIRS BHIQNRNGRYHHEI |
+skor ako sanateste GR |DPHVWQDQLD DOHER QD Y\\

6 .$0 &+&(0( 35E6! QHPH Xa&LH &SHFLDOL]RYD" 7DNsWrhH& VL F

1D ]iNODGH QDALFK WHUDH Dt F & RV N & VimdyIeM | GKLQ'FI"’,@T(%%_VV‘(/%V" ]AtVN\?QVSE%pE% QB L3
apredchadzajucich skusenostilkR p Q t N & §progfamovanim gramovartie aknasiiny a A a pQe Qi Q

SUH N D &@jeKi® SifatchMaths, pozri napg] plebo [L0], juco roznorodych problBRY R G Y \rKadmatikd c¥z pracu

SRYDAXMHPH ]|D UHDOLVWLFNp RpDNiYDZX@EI’E@&”%“E*\J&?%@%Qé'ﬂéfgtta“ﬁ@%aﬁ%\/ﬁ%QUDHPP,'—1|‘4’VEHR|

2 mial 2> "
EXGH ND a @iedé’lvO®IL M takito 4D @ F X

X SRXY&Z" 1iNODGQp SUtND]\ Y\X/\B\UiDDRYFE)S@%J‘ﬁR\g(Q"H%RPXMHP VL &H WRBrabada@® WHQNF

kazy vlastné {OR & priRaz vEmilovi 4, m6j blok vjazyku ~
RV, A WIS U NV R Y&DN HRGU
Scratch od.), aWR DM VR YVWXSRP YRUWHOUDRHS % WBW E@Qﬁx mmggmeunikéqmyuapresved_ Q

h . . 1
jednoduché funkcie B\WKRQH EX EH] DOHER D A X - <o .
Mofméatka MH VLOQi m@&aLWR i
X]RVWDYLD"YXNSRI@YL" pL RSUDYL"&II@JBVW Ié\ H%I S tl I%Yr? aH WR P{é'HElQ]'RGIB(MWDYpQ(%I‘
RSDNRYDQLH VNXSLQ\ SUND]poumiedH Y Qp, QANRQERCR PHEPHWPL PRIGGIL XHLDWP B L
kou), ) . . . 8YHGRPXMHP VL WLH& &H VD WXKWyhiUD YH T
X UR]JSR]QD" JRVWDYL" D Y\KRGQRWKX" GRGHIFE B8NL PN X \RRHI'R WDD GQRPDWtYQH ULHA&H
mienené vykonanie skupiny prikazov, MHP VL Kkapakisie tV" WRXWR FHPHWRDX YRIDD D
X YIWYRUL" XSUDYL" D Y\KR&p@RAMoU, SUHBHEEND H@ERI SUHNIARN $M WDN aztla P\VOtP
X JtVNDSRXaL" YYVINMXB\ DEVWXS\ U{]Q\FK yMr\a R ¥melRdH VWRM ]D QiPDKX

otdzka R G S R hublinaa P\a O L W &hdhi, o napr. aj R R
DOHM Xa RVWDQHP OHQ SUL QLHMN®R NEFK R

v kontexte riadenia micro:bitu prostredi Scratch alebo inom, - . . N
JtVND YIRXAtY D" YV&rP)ﬂtherpa)Gd.)/\lD v stdv, ZDNEéFK YEYRMRYéFK SULQFtSRYd&EN VD W

X Y\WYiDX&ZIYD" [iINODGQp XGDORVWL x%@ﬂﬁ?@%ﬁdﬁ’&yﬁ%‘% negregliskutované predstavy,

gram sfy avychodi
Xx SOIQRYD" YXWWRQD'DD SDUB @dj@upo/ FHRWQDaPH VD UREL" VWUHGRANROVN~ LQIRUI
stavu, moderné inovativne vzdelavie, ktoré otvara mosty do r6znych

Xx SOIQRYD" VSUIYDQLH QiVREQé&FK &RV W iYoblast#ROWNEWIX MO iR Pih." TR E U Héair& OiQR Y D (
X&tYD" NR P Xddlupidel edri nAsobnymi postavami, dovDQp SUtOHADWRYNVWUtNODG\ ~4DVQpKR Xp

x ]JRVWDYRYD&tYD" JR]QDP\ MHGQRGXFKeFKNKREBB{WALIDFRUALDNPL WR &t By-RIJUDPR’
v jazykoch Scratch Rython). sel xnie samo pre seba, ale pre badanigoznavanietvorbu,

8YHGRP XM doaiineniHS ULMDWLH XUpLWpK R gkacy.sebavijadignie. Vychadzam pritomGQHV RGYi&
tdtodlimen:e bLWp %rH NDAGDAGEBPAIDN VL X& QD ]

. . [DY
stupu(napr. abstraktného mysleniy H SUH U{]QH YHNRanQE)grY% ?Z (I; .
kov na roznej Grovni &H VD NX YAHWNEP W&BWR YR _8~XV\WYRE"—O YH PL GREUp JiNODG
RSDNRYDQH YUDFD" RSDNRYDQudziyehk XW¥ X} Qi §NRL P p¥ ayt R E H FsdRlVemBitdity DF L HKI
situdciach aprostreda, sktorymi pracujeme, aeustale mich nejetapeQHPi |JDELHKD"a8ROMMBRR aW~GLD DO

YLHV" SRGQHWQp GLVNXVLH PHG]L éLDNﬁVL;‘F%Ha'ﬁ%‘i‘ﬁu%QH%B%@NP?%RW@DGWMG“
PXVLQLFL QD VWUHGQHM paktiiget niysd* 1D &FHF LD OLIRY Bihp zanératidad),

]JD SUHGSRNODGX &H VD Qif]StRIGIDEL SRRMWMPNT PD" RGYDKX SULMD" SULQFtS
na jednotlivychV W XS RFK Y ]G, KD 54 D QidcDenaj DN GRNiaX QDXpL" MH GimQhRoE z&ujinakyehiiRo- Y

SHEQH MaMHPYWLNH D DNR WR Y\ADGXMH @Wio X j@RBWBMIFRRAQRV" PpbstiR EX RE
gram vinformatike. Nemali by sme ale prave pagyto (novy, ale pov acesty, ktorou sa chci WDNE@FKWR EiGDQLDFK SXV

JIURYH X& GOKALH Y\&DGRYDQé SRaWRM IRPREIQiy AHWNRNGW R SYRFHYV QHPI E\" VW
silach? Abb VPH QD VWUHGQHM &NROH z@HPx%ﬂyﬁkfsfmagt%?;g@mZW@y tak, aby malSz2UiFH NDa

b L D (fcicku zmiereni SVéP 4H X& VL DM WDN QHPHER W39 feci@HWFL Y

Y.DQé&FK V& : RhQ.& R WURMP
-H WHGD FHONRP SULURG]HQp &H VD ]DPég [9%4@W§3§%&$%%&%&/@@Q%DOL UE\ £\
@Q L

Pi SUtV" LQIRUPDWLND Q®REUXE@PKRNED v .

NpKR Y]GHOIYDFLHKR REO~ND 8YHGRPXMFP lsg?HGéR%%HM%UWF&\\@(?UlgpQJéUDG'FLX N
%2 Samozrejme, SRGREQRP ]JP\WVOH DNR YLH SRG D La93 NDA&Gé

ALDN QD NRQFL WYRPOHED" QOHGIQRGXFK~ OLQHIUQX

rovnicu s jednym vyskytom neznamej
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SRALDGDYNiI\YQDRé DQLH t¥dd rniepreviadajlci) spodporou kolegov Blaha a Tomcsanyiho transformoval do ja-
prispevok kinformatickému obsahwsamotnémy (b) zavazny zyka Python a overoval na Deep Spriyslege VUSA [12].

RSI" QLH YH N& WHGD QLH frogramavas D M-~ e VWDWRXRINRKWR Y]GHOIYDFLHKR REVDK
FtP MDYRP @WUXNW-~UDP GiWDP SR]Q D kfulte) je zapdi” ALDNRY Y %DaRP SUtSDGH ]D\
x PRKOL E\ VPH SRVN\WQ~" &LDNRP SRbD Vo \YthaishRi SrOlEbMrakifehiB Wivdného umenia
tiky napr.v aW\URFEKRDSLDWLFK HWDSIiFK YaG\)r&ﬁFédn@t\Q)HEr I'Mbdq_% 1DALP FLH RP MH VSL

ternativne témy pre timovd pracwydbornympomocnymain- QRYé& JPALWERA D SUH 3WXGHQWRY Y&G\ SUH
&SLUXM~FLP PDW Hiéniui @hReRIBKY ateliéfte~  na programovanie ako n@ iVWURM QD VN~PDQLH QLH
NDa@mpPUH XpLWH D PHKR D ] SRK DGX EHAQHM SUD[H QH]Y\pDM

GQtFWYRP SURJUDPRYDQLD VN~PL
utorov tychto vytvarnych pradov, akymi su napr. Mon-
:’W |-\J\/Ws\nch Delaunay Rothko, Klee, Calder a pod. Kla-

aSUYN\ SRVN\WRYDOL E\ BO#HvWMKSMH-~
prace, metédachod.,
PP L D GO
uname,a modelujeme prostrednictvom progra-
DE\ VD NDaGeé YH D QDXpLO fReGe KK fobhWV N é F K

R ujeme roézne teorie, ktoré po-
E\ PDOL SULVSLH" Y]IMRPQp smmpa@meﬁ’ @rozvugﬁ'@?}%’g& Y\KRGQRFXMHPH D Y\(

ALWEFK SRiskanych Bojavbv AJLHAHQt toonentuemea] arovepro NW\ DaLFK aWXGHQWRY
1D ]JiYHU WHMWR pDVWL FKFHP HAWRISISUL RN W@ev SUH YIpaLQ

|IDWLD DEMROMHGQMNXWRYDQé JR]JQDP QL@lMRG"rb%R/KxPFRﬂ@W SUHNYDSHQtP DM Ye&JY§

nametovQD WDNpPWR WpP\ pL PRGXO\ 8UbLWH W H
mnohé DOAX QLH V~ LQp QLH V~ YKRGQp B Iﬁ/ %%%W %%J U?'GPHV\‘/’H SRXaty
UDQé& RGERUQE& DSDUIW -H WR ]JDWLD L SRATRY NI

potomvpDVWL UR]YHGLHP GHWDLOQHMBEHSRK DGX YODVWQpKR SURJUDPRYDQLD LG
B3\WKRQX DNi JRGSRYHGi SRA®DGRXAP VW

§:Eltgm::::zgateli??2#3?2??&&8%2?12%32%1.n)éhodnychtextov YDPH LED JINODGQpP NRQAWUXNFLH ptVHOQ
, : ; = ~ o g
EIVOLPLHN SULEHKRY GiIWRYp &WUXNW~U\ D ALDGQH SRNURpPLOp ¢

X WLHWR ]DGDQLD WpP rEekior®@ddpisah Litlep H Pﬁéh

x Informatika avytvarné umenie X 3RX&tYDWBQ GIORGIE 7XUWOH Y\X&tYDPH Qi\
x InformatikaaSRptWDpRYi JUDILND QDpN\ D Y\Péa DRMHBH QOHNRANR ] SRK DG X
X Informatika poméhanatematike WHU VFLHQFH QLH QiURpQém&.DOH ]DXMtPD
x Umelé inteligencia, robotika/R 3UHGPHW QDA&4L &WXGHQWL SULMtPRa&~ V SUH

x IRILFNp REYRG\ SRptWDpRYp Vivwpp\ VYD | SRK DGX SURJUDPRYDQLD QHQDXpPLD ¥
x Internet veciProgramovanie pre web QLp QRYp YR VYRMLFK JiYHUHPpQ&@FK UHDNFL

x Komunikacia, siete, prenosgpolupraca systémov

x Modelovanie, simulacie

x Informatika amedicina, genetika, bioinformatika

x Praca slatami, big data, vizualizacia dat ‘ v

x Programovanie aplikaciach typu Office (makra, customisation, | \ . J
Visual Basic vaplikaciach) ]

xEticky +DFNLQJ ,QIRUPDWLND D EH]SHpQR%/E’U']RN aW~GLH G L Wpofekie jetiHépZa¥oQ D\
jice AWXGHQWRY

6.1.1 9éSRpWRYi ]\absGaRtNeRWvarbe Obrazok 1 ilustruje najprv dveo JQiP\FK GLHO $&&YDUQtp N

XPHQLH VWRURPLD WRP YSUDYR VpULX YODVWQéFK SURJUDPRY
Ako ilustraciu toho, ppRB UH P édsilivBlostisPRaQéR- VP QéFK WHyULt D SRNXVRY MHGQHM ] GYRMtF
URYDQtP SURJUDPRYDQLD QD 64 FKFHPWERKMR GUHGBDRK XNWRMEFMASUYN\ LFK XP
AaWA\UL URN\ UNBOHXMAIPHW]INRYRX Q DniQiDéaHdvahyDfarebOéd/padety a pod. Takéto vizualne pokusy si
v magisterskom programaplikovana informatika V V ~ m@sW QHNODG~ ]D FLH QDSRGREQL" ]JYROHQp YéWw
teda ideébao nepriamy pokus neadekvatnevemvanie. Predsa to R QLFK D VN~PD" LFK WHGD XpL" VD QRYpF
YADANRYD&AXMHP ]D G{OHALWEOR VAL MRIOSILHOBD VY RML" VL QR Ypro&igdiicwdm prdkp SRV W
vPRMRP SUtVSHYNX 7X MH QLHRNIRHNRY |D frahBvaia ¥ B FIKIR'GSUMNOBI ALWRV" QDKOLDGQX" GR

x3{YRGQi P\4QIQHGNDIPLD SRFKiG]RIRG -Mig &R Rigyfikan pDVWR SRPHUQH Y]GLDOHQI

V prvej verziisvojef NQLK\ SRX&tYDO 7HUUDSL QNie [2Fakiptd Rzde@vadi bsdh VSR pLDROWRWQH-LRX WRK

obsattransformoval do Comenius Lotfa v rokoch 20135 ho E\ PRKOL alaPR GHALQH M vYEKREHSHQIRE)
ANROH" $M NH QiV OHQ pDNi WUDQVIRUPIFLL

33Vtedy sme sa ako tim autar@omenius Logo profesorom J. 35$YADN QLH ADPNRWNPIDGYYHM aNRO

Claysonom American University of Paris aj zoznamili. % 3R]JUL O0XVpH 1DWLRQDO G/$roam.pais@HUQH 3
% 1D DNé X& |JUHMPH P QRKIG) QHEXSW+PHDE'LApDV D

WRV"3
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YDQHM LQWHUYHQFLH SUH VNXSLQ\ VWUHEBR&N RER 8@ YX MY~ tLPAXP VWHRY 3 BDRKQAsESK. F K D
OHALWRV" NWRUi P{aH PDWLNH E\ PDOL SDWUL" YEOXPpQH GR NRP

x DOHM UR]YtMD" SURJUDPRYDFLH ]prQfﬂk\V'WﬁforB”‘i‘?‘W?ﬁ‘aﬂﬁ S NENDRQH GRWODGRYD
EROD QDSU FLH RP SUIFD M RUWRGERERDPEHFIIS Pigsonaine kompetencie.
paralelnymi procesmi alebo kédovanie farieb a ich transdcie x A napokon Aby som nenavrhoval unahlenud revoltu, ale pro-
medzir6zne vhodnymieprezentaciami), VSH&QW Nddrazni+t]PHQX SUH ALDNRY D LFK Xp
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V]iYHUHPQHM pDVWL VD FKFHP |DPHUD8 Qd2 ~-¥DX9$NR SULVSLH"
k]PHQH R NWRUHM KRYRUtP O0\VOtP VL ®DHX¥DHPI RIMPWFHHWI*¥R Q VRt prafelt® VW U H G
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&'/ (&'/ YR Y]JGHOiIiYDQt aLDNRY VWUHG
ICDL/ECDL in the education of secondary school students

*DEULHOD $QGUHMNRYi OiULD %D[RYi 60DYND %OLFKRYi
OVWDY LQIRUPDWLANORYHQVNiI LQIRUPDWLRQLYSRQOIRPYR BVYOD -R]HID a
BUtURGRYHGHFNIi IDNX®DW,D8830®O\QVNiIi GROLQD Y .RA4LFLDFK
-HVHQQi 842 48 Bratislava &HQWUXP FHORALYRWQpPKR Y
04001 .R&LFH Slovensko apodpory projektov
Slovensko baxova@ecdl.sk AUREiIUBALBO .RALFH
gabriela.andrejkova@upjs.sk Slovensko

slavka.blichova@upijs.sk

ABSTRACT Y\WYiUD" aWDQGDUG\ GLJISRMQHNERQENRPSH
One of the possibilities to verify systematic knowledge and skills EHaQE&FK SRXaty D WoicBVibnHiRpa WA pHUGID N WY Q
in the field of computer technology is provided by the international &0t SRVNAWRYD" VAVWpP LFK RYHURYDQLD D -
system ICDL/ECDL. In some thematic areas, it allows the /€PWR FKFH GRFLHOL" SRVLO RY&®Q#H MHGQ
verification of knowledge and skills at two levels dffidulty, VSRORDQIRNMW tYQHM KankuiReQole Rsuhapbosth

namely the standard, which is needed to work in normal positions,Y YSROXSQIiBRGWEPL JDUDQWPL VIX%WPpPPX &
and the advanced, which is importaatsupport more complexand 1P SRMHQéF K FAKV DNRM ®LWRYDQ&EPL WHVWRYL
demanding professional activities. As part oftiaéionalprojecti T WYRUFRP D JOREiOQ\RF FHSIRW NWWNDDIW FKREU R J
Academy *education for 21th centun6 765 secondary school ~ ProgramyXPRa XM~ QDGREXSIUHQRVRWHUWLY awDQ
pupilsfrom 104 schoolsvere involved in the activities to obtainthe @ SRNURGLOWPWIiOQH NRPSHWHQFLH NWRUp
ICDL/ECDL certificate at thestandardevd, 2 663 of themhave HIHNWIXQt¥DQLH RVREQEFK SRPptWDpRY D I
so far participated in the verification in 4 key modules, which QIVW WOMRHNAQEFK L H[SHUWQEéFK SUDFRYQEéF
provides us with a sufficient number fatistical analysis of areas G RSOQL" VL QLHNWED@@EMHOQRKENP RGERUQP
in which students make the most mistakes. In the article, we present?] -H aH VD MHGKQRIQRURG QpYa WORKEHKGA Wi W R|
an analysis of these errors and make recommendations foFaraderr DM  GR QiURGQeEFK NYDOLILNDpQEF!
consultants who prepare students for testing in order to reduce these® Y L V S L PHIBMEQNUR G QH S&IURY\Q D W HM BID P R\

errors ALDNRY D &WXGHQWRRYHUYRYD®IYHD QGHJILIVi

Keywords gI'\FIQDPg ?I\Dl\fl-ﬂé@F Dt V\V W pbiels zé&démdo projektu IT

ECDL. ICDL. Word processing.Cyber security IT Security ~

Computeressentials 98VNXP GLIJUWRRYHQRVWL QD 60RYHQVNX SR
VtFH SRpHW GLJLWIOQH JUDPRWQEéFK RE\YD

ABSTRAKT rezeryy VWMHGQRWOLYERK RESDNMMIIDIGFKSRG D Wi

Jednu zZPRAQRVWt QD RYHUHQLH VVUWHEPRWALENEEF®3QDORVHMMSIRQGHQWRY WHPW RNe-R/HQ
VREODVWL SUiIFH V Y&SRPWRYRX WHFKQH&RWRIRPN\ (Vi Vi IHMNOIQ B B RBBR\QE RNV "

VIVWpP ,&'/ V&QLHNWRU&FK WHPDWRRE&FXKNRF¥OORWWBEKY DQtP LQIRPAVBIDIRYEFK VLH"
XMH RYHUHQLH J]QDORVWt D JUXpQRVWtU@Db DAWRRF N W UR® Q & BAKE B QORHE FPWANEFK aN{
aVtFH WDQEGDUGQHM NWRUI OB SERYQHBEDP YSUHSRBREGREQH WIWR VLWXIFLD SRGVWDV
SUDFRYQé&FK B tFRNWKR D OH M na\podpoci M H {9 HQWNWWW RERQ(R'/ XND]XM~ aH MH SRW
RGERUQE&FK NRPSOH[QHMAtFK D UQPERpOHMBYAK NLOGRYRIRUQRVWELH RPNWEHERLW
QIURGGPRMHNWX , 7+ $NDHPIFDRLH SUH WHUPRQRPYNWIFQL" SUIFX SUL Y\XatYDQt SF
EROR GR DNWLYtW QD ]JtVNDQ LAVPHU/DIU G R p&'5 (& VS NX YH PL VWUXpQH SULSH
~URYQL ]DSRMHQEéFK 765AL S UH¥RIBC QEFK o VIVWpPH ,&'/ (URBtPH DQDO&]X eBRWHUDM&

aN{@63zQLFK VD GRSRVLD ]~pbDWWQRXR ALV eddfocs RGSRUXPHQLDPL SUH LFK ]G
PRGXORFK PpR QiP SRVN\WXMH GRVWDWRpPQé SRpHW QD AWDWLVWLFN-~

DQDO&]X REWRWWEK YVD 4LDFL GRS~a"BM-6 <U®M&ODF& FKEE '/ FROJEKTE IT

VPOIQNX XYHGLHPH DQDOW®]E WHPRK WB SRUEEEDRLR 0 ¢
pre NRQ]XOWDQWRY NWRUt SULSUDLHXRIP 3 YéJ. v , :
AR R AR S A AIRMAS &\ 2 WH Mf?—‘)ﬁ@k'él‘db\ BFHOHQiI WH
_ Y NWRUHM MH PR&QANR|GBI'OMWD'EME D/D Y V
~pRY¥QPRYi (&'/ QD]émobul. Pre kDAGEé PRGXO MH SULSUDYH:¢
ECDL. ICDL. Spracovanie textu. KEHUQHWLFNi. EH]|PWORRW-~URYDQé& VI\ODEXV NWRU&e MH MHC

%H]SHPQRV"IBUZIBOIF&G\VSUiIFH V SRptWDIERRRGNODGRP SUH PHG]LQIURGQpP RYHURYDFLF
1 092 6\ODE\ V~ QD 6O0RYH@ightkomGalovaskeQp Y

PHG]LQIURGQi RUUDGHRFLE3,6RP UDGD~§ RREGQRP NRQNUPpWQRP VRIWYpPURYR
SURIHVLRQIOQ\FK LQIR U P D WWRNEM F/ISI-!% g%\% '?"—%RP M D] HNR YPURRBRO\ DA~ 0

verzi s%%l DUVNéP SRGWH{SMREPH 9GUDYRWC

26



DIDINFO 2021 8QLYHU]JLWD ODWHMD %HOD %DQVNiI %\VWULFD
ISBN 978-80-557-18231 ISSN2454051X

JQOHY&KRGQHQt MH PRA&Qp &WDQGHUG QaS R N6 &#HNEXQ pD EWRRYRYEREYHRRNQ RVERULDGD Q
individ XiOQRP UHALPH 6NUiWHQyerejidsiia N\ SR E \DVRYU FH-Q WX OCHYHDW FKRP\ YRUD G t

KGLVSHEILFLL o 31 ModulM2 +=iNODGAFIS®RptWDpRP

2NUHP WRKR VAVWpP &'/ (&'/ SRVN\WXRME DWW 3bYWHB &R Al voroRymMbQBPSUIRWp P
J[IXMHPFRR~RN\ UHIHUHQpPIOW RINSRKX FNIH NWERYY WERURY SUIFX V SRpHWDHEQRRL VI
G RV W X SIQupngkdin pdzyki{R],s XNiaNDPL UHDOL]IF}&U[B&Q \(DPL -H WR pLDVWRpPQH SUDNWL
VKRQNUPWQ\FK VRIWYpPURY&FK DSOLNIFLERG YOVREP Wr]RMPEHR P ® REVIIXSQaFK PR

ERGRY GDQpKR VIODEX PULPHUDQRX SUH WMHWUDUIFH SNWHALERN~ YH

VUIPFL SURMHNWIS, A& \WINHD /P UR KRGO L SRQTNQXDEVRQYHQW VN~aN\ E\ PDO PD" ]QD
ALDNRP 64 D AWXGHQWRP 9a Yaskwit G RVINHIIM iR Gaebony

modulovBasez(iNODGlQ?p]XPHMmcbduﬂoRPZpﬁWDQGDUG%E&X . "
QiUR p QR\sk&oMy modulov Standard R]atUHQLH ]iNoBPXWDPH D JEYINDGHERMP\ NWRUp VD WEN

UR]JXPHM URJ&AtUHQLH N ﬂURb@RWWUXpQBWRY S UDVO R EQEHIV BPUX  VSXVW
SRWUHEQé&éFK REWRRWL ,JUL SUtSUdYH_ SR LH SUIFH V SRptWDpRP

Slovenskik GLVSRI]tFLL 2°3UDFRYQI SORFKD L NRIQN N@D Y QUBSHIQED V
, , FRYQRX SORFKRX SRPtWDpD okhxnifYDQLH
0 =INODG\ SR{RM pRpBterEssentials, JiNODGQp QDVWDYHQLD RSHUDPQpPKR V\VW
M3 Spracovanie textu / WorBrocessing 3. 96VWXSUI§FMHGQRGXFKéP WH[WRP D WODp
0 7DEX NRYEé N§peehdsi@er/ R U 4. 6SUIYD V~RURXYG\ SUIFH \8RJVHERYNYDPD LF

0 3RX&tYDQ L HsB@DatabBses XVSRULDGDQLH NRPISRMYDD -6 DMRY

0 3 UH]H QRkesErtddion 5. Sietex]iNODGQp SRMP\ SRptWDpRY&FK VLHW!t
0 =iNODG\ SUIFH RQOLQH 2QOLQHK. (%WWHHR.EEAhaldravia +tRFKUDQD MGONDRSH Qt

0 3UIFREW i]N brefikold/ mageEditing, ARGOLYé VRAMDDIU ]iO R KoBhvabaQ kzddavia

0 %H]SHPQRV" SUL Y\Se&utypQt ,.7 ,RALYRWQpKR SURVWUHGLD SUL ,7

ALDFL D aWXRBRG@RMAL WPWRGEXORY Y\EHUDM~7DEB§N>$@\D%%9:)Q:KEFRG(FDVN\D_\YNMdMZ
VYRMKR X Yzaidr@niaD VDWRU éFK DG NVRWBY @ MG

SUtSUDYX -CRHIOPRXL®JX SRPRFRX Y\WYF@#@&H@%Wéﬂl@ﬁ@ﬂ@'qpk 3RpH Chyba
PDWHUIBGBRWXSQ&FK QD VWUiQNH4]y]GHEYM £l HIUXPORMWWIGx RV{E ~OR| [%]
aVDPRWQp WHVNWRMDLQLRIYDQE&FK WHVWRYDFtF© R P4qdmigs (Fe
(&'/ DNUHGLWXMH LFK QiURGQé JDUDQWL3g'] P4WD R ®DyibiA, \g354| 4723| 268

LQIRUPDWLFNi VSR O RNRPWAS RpAVERIBRIP L V ~ 8FKRYiYDQLH
&97, 65 SUH AIDDNBRYWAHUVNp XQLYHU]UwW\ 83-aNlRREUHYHD
AWXGHQWRNPFA SUASDBI\6AY BMRQ]XO W ilFd:48 6SUIYD V~ER] 2354| 7806 19.0

k Y\EUDQéP WHYROQPXOWDQWPL V~ XpLWHOLD p&iNQ@DESHEYIF
DEVROYHQWL ]JtVNDYDM~ &HUHGLLINUR QRRX3URYCGERUPL D S
SODWQRV"RX 2.4.1 6SUIYD V~ER| 2354 14545| 18.4

3RpW\ ALDNRY 66RISRWRWDt YHDpDVWQLOL WHVW%%Q:WU D

QDVOHGXKR~FHALOD NR ¥2663, M4 +981, M5 +65, Q1 SQ

M6 +2 250, M7 +1871, M9 +100, M12 + 91pALQOD &L D NRES KONy, nastavenia) 2354| 11375 179
vybrala moduly M2, M3, M6 87 M D U G.Y pU 3R
T ' 2.1. zariadenia) 2354 | 4708 16.9

2
VQDVOHGXM~FRP SRXNidaHPH QD FK\E\ NWRUEFKi NODE-®PF IsHRS~a[ DM~
v moduloch M2, M3 a12. &K\ERYRV" WH\DWORYDKQRLBH1 Y WDpPpRYEFK VL| 2354| 5114 14.9

SLDWLFK PRGXORHKXRKGE]DPH Y Ochrana zdravia a
. . . ALYRW KR S
3 $1$/6=$ &+6%-©@127/,968&+ ST ANV
MODULOCH 2.6.3 ochrana zdravia) 1970| 2765| 14.8

$QDOé]D RGSRYHtestohM RB/QIRWILYEFK PRGXORWQDERYQi SOH
XPR& XMH XSR]JRUQL" NRQ]XOWDQWRY |NWRUEgRonyMpradpRchilH | SRWUHEQpP
venRYD" G{VOHGQHMALX SUtSUDYX 8ND]XMH V Dikody nastaleniaH W|L ABDS6 | RIFIZN\ 14.4
(@WHUPLQROYJLD V~ SUH WHVWRYDQé&FK "Daal HapSutieH Spisteviel [SRWUHEQPR QiMV"
PHWYyG\ QD XSHYQHQ&HWRWGRPRWIWIY\&DGXM~| SRptWDpD Y\
G{VOHGQp SRWRXRPHSWHYQp Y\NRQiYDQLH24@RK SIRGtWDpH D 404 | 404| 14.4
zadame. =iURYH MH G{OH&LWp DE\ EROL 3LDBR2 SUZDDHY HQVWN{Q D354 V3896¢ 14.1
UiPHF QDNR NR QD Y\NRQDQLH MHGQpKR WHVWX 3HWHBRRYHQEFK
PLQ~W 2.1.1 zariadenia) 1208 | 1208 13.8

3UL DQDOE]H Y&V O HGNFRGYH QEBFEW R WBKQ L D2.5.2 3UtVWXS GR 2354| 3525| 133
viexte a&5- Y SUtORKKIG]DRHtVORYDQé&FK BRORALBRNKUDQD ~GD
sylav 3UYp pSRORESMH VIODEX G+M2,@XMH|PRGXO]DULDGHQt 9
M3, 12 + 0 GUXKp ptVOR GHIdapoaivinrbdiNe®d W H2.§.U L X avochrana zdravia) 2354| 3141| 131
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8VSRULDGDQ PiaW D ND\@ietd \REWDDKXMH GYD V~HROD GOYp QR
D SULHPLQNR pojmy SRPptW D b R ¥ 8K VWOHIV 68F-H O NRWHFK\ERYR V"
2.4.2 V~ERURY 2354| 7839 122 142 7iWR NDWHJyULD REVDKXMH WHRUHWLF!
3UIFD V RNQL QiURN\ QD BRWRQXAHWtP DOH MH HYLGHQW
3UDFRYQi Sd pojmovzWHMWR REODVWL PDM~ &LDFL ]YOiGQX)
222 | ikony, nastavenia) 2354 2735| 8.0 ALHVWD NBe#pH pQURMBthrdda zdravia MH - G U XK
BUIFD V WHI[W QDM~VSHEQHMALD QDNR NR .EWONR.Yi FK\E
231 9eVWXS\ 2354| 7061 74 ZFHONRYpPKR SRORKK ALDFL QHVSUiI¥Y@RK \ULH:
aNRGOLYé VR ZWURFK V~ERURY JUXpQRVWt QDMKRUA&LH
PDOYpU %H Ochrana zdravia ad L Y RW Q pKiR pS TR \WEUWHEK\ERYRV" N
2.6.2 a ochrana zdravia) 2354| 3535 6.7 14. 1IDSULHN WRPX &H WiWR NDWHJyULD RE

R R . _ MH HYLGHQWQp &H &ALDFL PDM~oWaBtHONX XV
$QDO&]D Y étdsioMaBiaRmodule M2 =iNOD G\ SU(%ﬁs_Hp@&MNytd@via.

SSRptWDPREPX NONi]DOD fehtoPLRDGXO ]YOi
YH PL GRHONRYi FK\ER Y4&6Ws MHVBELFHONRY) ul +Spracovanie fextu
~VSHE@R3% aWR DM QDSULHN WRPX &H WHQ %\>}S \AE&W VWIDIDR' RIXD SGRG B €
VNRUR WHRUHWILLFR&EKWRWRIQRMW LFN @ | . A . p
; oo ese ale fRVREQEFK DNWLYLWiFK 6¢

VWULHGDM~ 1RUPXOSUDBY GLISX WRULEH QLI | OLVWLQ\ SUH REFKEBQELV\D\DH O
QHSUDYGLYp WYUGHQL Hépodh b R NEFH AWHQ é”é%jp GRNXPHQW\ QDSU QD SUH]JHQWRYDGC
G{OH&LWp ptWDPR &RMIi] NG S BSYRHGR X VH Q LH QDALFK PVAOLHQRN
aGRVWDWRPQH UBFKOR Y\EHUD" vsuUiYQX REERIR

) . A S O lieNnaspracovanie texttS RQ~NDM~ PQRAVWYR QiV!
V UiPFL SUYHMOKDMIpH DL HDALIDIFE HIQODG DIMTHWHWEY QHQLH S UiG HYV NRAFBUHL SYM B RGFIK NV W U F
s~ERU\ JUXPRRAHWOINRP GREMHNM 8D RYQL 4 G{OH&ALWp WERKWRH GRVWURMRFK YHGHO
+DUGHABBL % a=DSQXWLH VSXVWHQba SRPMPPEH" YNDXPWEWN X SRQ~NDQEFK PR&QR!
856 % QDSULHN WRPX &H V-~ WR VNRUR; &\ NR v Y¥hbigH- i fRANX PWNE RV IDKRYD" QL}
SXYHGHQéPL SRMPDPL mapWU@W'YmWWWODVW%@SUDFRYQ~ HIHNWtYQRV" D
VWXS RFKNENNR QIBHOIYDFt AWDQGDUG SHHEPHWYRMIRYBRWKBRQWRY DM LQ&P DN
REVDKXMH pDKD BEBAWONBRYIR QDMYIpalLD GKMpRYRY'YMALHKR FHONX DOHER V~ERUX
SUIYW~ERUH ]BRp\@RptdiedD D&  pLAH YLDF DNR _
MHGQD AWYUWLQD ~ORK ERQD QLDU\M\&%%%@%W@%LEW%NOXO GHILQXWXRWWO DKW R L5R E
SUREOpPPRPHVU{]RAHYW\S\ VRIWYpURY&FK RHHFQEp MO EY RNOIGD" DE\ PRKRO DS
WRPX &H Y]GHOiIYDFt &WDQGDUG SUHGPWWIVEQIRPE B LN BT REYHR R WY HBWPAGRGHQQ
,QIRUPDDPQi VSRERINFRN" STRM0AdNBIQYD V UiPFL Y]GHOIYDFLHKR AWDQGDUGX SUHGP!
EROR SRWUHEGRVWHQRRYBIYRVSRYRXALM~E WHDPWRP V~pDV"RX REOQMWLU RMSHUKIHQIV i F LV
ULDGHQ& RRKWYRURFK NWRUp PDM~ 3INADQRQHMEWRREAY DSHNQDpXMH QWLH & QXS Q
VYRMLFK GRPIiFLFK SRptWDpRFK VWUHGQHM &NROH 1D ND&RRPDKW X8 GWR B O

~DR\Y QD WIONHI HNDWKYLOP D WYRU L

. Y\AAH
VGUXKHM NODMDFRMQLt SORFKD LNB@\ QSJS/ L A
QDMYIpALD FK\EERRRY " XYW R Rataverda + {W'bagﬁ \Xa1YD"N R DXRURNBFGR QROYILH

179% 7iWR FK\ERYRV" P{&H E\" VS{VRE pQ BTEREE EGUERH QRVWL  DSOLNDpQpKR SU
PDVWR VDPL QHQDVWDYXM~ p@SUQ HPRIGEBHGLH Giwxp D

SUHGYROHQé& MD]\N UHVS QHSULGIYOWSHa®B]ONERRL YOI QWWON+HAN\DE\ PDO PD" JQD
NOiYHVQLFH 8YHGHQpPp JUXPpQRVWL WH®DWIFHNYHGH QEbERR PDWL]RYDQp

SUHWR&H LFK QHY\NRQ prabidiéine. RREDINIRY B QIR xBtYDQLH £ 5NOOINGRLI lSKuirfentmiz Y \ W Y i

SRURYQIPWRNSERURP JU M HRHRIviKde je ranie QRYpKR GRNXPHQWX Y\WYiUDQLH GRN
FK\ERYRV" LBMH HYLGHRQWOPLaSHUDFXM~ SURYX b I'(I_;@@MH QD NRQNUpPpWQH PLHVWR XNOI
aSUHWR ULHAHMWR-@RROVWL MH SUH QLFKyRRY BQPH &EUHRGXNWLYLW\ YKRGQéEP QDV\

7UHWLD NDAWMIHEN DQDM~VSHAQHMALD  @DIMGROaN RIOKEPROIN RYy vytvorenie a~SUDYD WH[WRYEé
FK\ERYRMS5 Wtj zFHONRYpKBRIBRIODRK &LDFLGRNXPHQWRY LdisibyGvalt DQLH D
QHVSUIYQH Y60LEBRKOL LED 3. )RUPIWRYDPQIS{VRE\ IRUPIWRYDQLD WH[W

: . . s SRXAIYDROLH AWEORY
9R AWYUWHSS NDWHYyBRXRY]DOR &H ALD MERRS .
YIpaLH SUREDRPPDPYL R v~ERmmriqdamquRff\gg%ﬁumimeGDQLH WDEXOLHN REUIINRY D
V~-ERURYLBpPLEERYMH FK\ER YOROM QULIH & B R . )
e T g

6~ERU JUXNBDB®Y SUIFH VEBULHPRBRD P |
FK\ERYRN% a8FKRYiYDNQRMS OHVLNA0-GDMRY SUISUDYD YEVIDVSRIYHQLD GRNXPHQWX -

1IDMPDVWHMELH FK\E\ VD RSI" vmmmpwma@.’%{ﬁﬁ&@%%bﬁbts Dvhmg/f(vmx “émUEHg’“:ESng%
nesWUHWiYDM~ SPBYLGHEIVRE JREUDJHQL L
aSULHPLQNRY Y\K DGIYDQLH V~ERURY QD ]iNODGH YODVWQRVWt QiJRY

IRUPIW REVDK GiWXP SRVOHGQHM ]JPHQY9éVOHGAMNKWHYWRWXEDE XVNNMXMABLH GBpJ YH M
NDWHPgXatl D Q LLHN i B]SKO D G Q i+ Xlokdmentmi
]JYOIGDM~ ALDFL QD FHONRP GREUHM ~URYQI
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125 %, t.j.z04 ~ORK EROR QHVSUiIYQH Y\UIWUKEKH QN BKIgathH Eiaudéntt GRSDGOD YH PL GRE
~ORK 1DMpDVWWREBIMR PKAERUH ]U X [QDRWRWVN Rp DAAE R Vkladdieh @& VIVM V~ERU JUXpQR
Y\FKiG]DMMURBEOpPPRY &WDNRY|DGDQLD 2WHDPWRYDQLH XSODXRWD QGIHFL QB. SULEOL
SSRUR]JXPHQWPR@D" ]DGDQLH SUHVQH S&RIGERYSRERFRYpDV VI UDEKS MH. j.zZFHONRY pKR
XORAHQLH QD XUpHQp PLHVWR QD GLVNXRPXOR &HIDRWHHEIRR INDARHB HIQIRPAL D8RG QHVSU
VLQRP IRUPIWH 7LHWR JUXPQRVWL VD pDVO/RRK SR GHIADPM R D\ ¥ O @RIPUIERASIRIPECRL RN
aMH PRAQp &H VD LP QHYHQXMahysR V VD WRE\DD KXR BRVIRDRANHM LQIRUPDWLNY YHQXM
SUHVQpPKR Y\NRQDQLD ~ORK\ aGUREQpP QHSUHVQRVWL UHVS QHWUiYQH L

X RPHQXWEEK SUREOpPPRY &LDNPRoYo ptWD" ]
7DEX NBQDO&]D FK\ERYRVWL SRG D NDW, %Py,y f\D\YIKDR%%Xq%(BBDQLH SQRYQ D BRE I GRAH

3ROR| 2EODV" ]QDOK 3Rpl 3RpI Chyba WH[WX QD VSUIBQNXPHWWR Y\PD]DQLH NRC¢
sylabu |a]JUXPQRVWt | RV{H ~OR| [%] WH[WX SUHVXQ WH[WX QddkSnemtea/.QH XUPpHQp F
9e8VWXS\ +UR 7UHWLX N PRUHPIWRWDRBLQIS RIK DGX ~VSHAQR\
3UtsubYD +U SULEOI&QBUHWRAH FK\ER%R.\."z WMHO NRLY pKR
351 NRUHASRQGH| 2633] 5266| 395 SRPWX ~ORK QHVSUiIYQH ULHALOL LED ~C
=Y\aRYDQLH sIRUPIWRYDQtP VDPRWQpKR WH[WX QHPDNM
produktivity 'RPQLHYDPH VD &H MH WR VS{VREHQpP DM \
3.1.2 3RXatYDQLH | 1994| 1994 37.3 ]IDDGQHM &NRO\ Yé&NRpBYete @aMma@aDUG Y
3.33 aweéo\ )RUPIi\ 2633| 3302| 30.8 REVDKXRM-ANRQNUPpWQH QiVWURMH HGLWRUD
Odseky textu? 1D Y\&8&4tFK VWXS RFK a4N{O VD WLHWR ]
3.3.2 JRUPIWRYDQ| 2633 16133] 23.9 aXWYUGJKDFLDVL LFK [DXWRPDWL]RYDOL

IDVWDYHQLD DOALH GYD V-~ ERdtka]AMHA@RVHMERSDGOL WDN

361 | YEVWXSRY 2633| 8911 202 &K\ERY R DdseRjeL239 %, t. . ZFHONRY pK RI3R pW X
-RQWUROD D ~ORK ALDFL QHVS UY@K @MeaMBRKE K\ERYRV "
3.6.2 SUtSUDYD Yél 2633 3275| 175 D& .8%tj.zFHONRYpPKR SROPRKXALDFL QHVSUiYQ
JRUPIWRYDQL D& ~ORK DEMNR]VD &H ALDFL PDMYUIFH Np P
3.42 | (Objekty) 2633| 4904| 165 sodsekomt QHSR]QDM~ PINNp ]JDORPHQLH ULDGN
SUIFD V GRNX RGVHNPL RGVDG]RYDQLH RGVHNX QDVWDYF
311 SRXatYDQLH | 2633| 4623| 125 1DRSDN YIpaLQRX EH] SUREOpPPRY YHGLD
Vkladanie textu JDURYQiYD" WH[WIV\WUDGRYD" ROAORND@LH
3.2.1 (Tvorba dokumentu) 2633 | 3657 10.9 VMHGQRGXFKEFK JR]JQDPRFK QDVWDYRYD" R
2]QDpPRYDQLH JUXPQRVWKRAFKDQtP &4WEORY YIpaLQRX YHGLEC
upravovanie (Tvorba QD NRStURYDQOH IRDMWPWMRXQHYHGLD DSOLNRY
3.2.2 dokumentu) 2633| 8839| 105 ]JQDNRY QD Y\EW&HQBSWH[WN WRPX &H REVDKR
*UDILFNp REM SUH SUWH{WRP QD VWUHGQHM &NROH NRQ
3.4.3 (Objekty) 2353 | 4050 7.3 REVDK&wWaO ADNR QiVWURM QD bokohtRiAVRYDQL
331 7H[W )RUPiIW]| 2633 11513 6.9 A~SUDYX @WEORY?* pR QLH MH JUMRQRV" NW

9\WYiUDQLH V

341 (Objekty) 2633| 5266 50 Ak sa teda pozrieme na tretiu HOyULX FHONRYR MH

Y\KRGQRWL" &H FK\ER%RYZ? RHDNRY pMIR SRpW
30 ~ORWHMWR NDWHJyULL ALDFL~QR¥SUIYQ

V UIPFL V~ERUX=YUXROQRYMH SMRGRKNERYRWYUWi NObEkyJWMH DQDM~VSHAQHMAELD QDNF
SRGVWDW@Br3Y%aflLx1 ~ORK EROR QHWNKERORW %MH]. zZFHONRYPRPWX ~ORK &LDFL
Y\ULHAHQéFK SULEOL&QH ~QiPK L 1vD MW R $100 ¥ 1QH FPXWEL HEQ RK LEHIFL EH] SUREOPpPPH
~ORK V~ SUL SRXA&tYSQt GRRIBaEREIVD ~ORK\O9OMYRUHQLH9YDEXONRK EROR Y\ULH&H!
YAHREHFQRVWMWRBUR SNURFY HWN 3D DG LNRPIORX¥S\HAQHRUPUWRYD QXA ERXO MN\FK\ERYRV" SRC
YHGHWRRX DE\ VL YHGHOL SUL SUREOpVFRFHIBRY.({F}: 26 YK DGORKPEROR QHVSUIYQH Y\
LQIRUPiFLt FH] SRPRFQtND DOHER QD RGEREQ&RR IS LV NXVRKFRORLID MR KODYQH ~OR
7DNiWR IOH[LELONWRNRUYHNJIFSOLNIiFLRXP ERER B&FNQUERGNX NGH QHEROL GRGU&D
YH NRX GHYt]Rdacqmompriodesé. Techi\ QDYLJiERHIDGDQLD UHVS RSI" &LDFL @sppmiwDOL ]D
VGRNXPHQWH QHSDWULD GR REVDKRY pKRUAW Q@ETFONFX VOV MAR Ol GEROW dRRAMOHGQRWOL
Na 22VWXSQL ]INODGQHM &aNRO\ PDM~ YR~-FEBVXJH¥RPIRINGHREDHNERMINRX FK\ERYRV"R
XYHGIS® X &QIV'WURMH Q Dnahkadebictex@ L B aH len 7. W M SULECGIGRMH&LDFL ]YOiIGOL ~VSH
QLH QDYGRRNIXPHQWH 1DNR NR YtpdeQRX @RBEFL NDWRYpP EROL SUREOHPDWLFNp SDWU
ANROH SNDPXN\WPN UHVS NUDWA&tPL GRNXRKWOWYRIIDMKRYPIQDP BRAHER EH] IDFKRYDQL
sa priamo SQDYLJiFERNXPHQWH NWRUi VD SRR RD"KOLQQHUDIOBRORMNL GDQHM JUXPQRVWI
GOKEFK GRNXPHQW®RFHKHWA LWQHWWRUWMK®RES &RWWD HEPD@L-D ~ORK\
XWYUGBQ R P D WAk] saYpDzQgme na pf ~ NDWHJIYydAWMRNi ~YSHAQRV" WHMWR NDWHJyULH MH |
FHONRYR MH PRaQp Y\KRGQRWR0WO%, &jH FK‘éiﬁ\(Yém\U"ml{ﬁ]meYQgFﬁFREwAHNBMW\MWDM~ X& 3LDF

ZFHONRYpKR SRORWHWMWR NDWHJyULL éLD\/FVV-XQUMS]lIJN\O® QM YNRWLHWR JUXPQRVW
Y\ULHALOIORK
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VI\VWHPDWLFN\ RSDSIKMFEPAYDRRQDQtP MHEMR WROEHYBNKM/ L LQIRUPDpRQHN EGQHPIHPRRF W
~ORK QHPDM~ YIp&LH SUREOpPP\ ZzREODVWL LQIRUPDRKXHW]HIQIISH prGRWWMRLY R

3LDWD NDBWRBPGLD NRUHaGRQ@Gi@[BLQDMK}EUé?G HPQRVWL EH]SHPQRVWL V~ERURY
OLYé VRIWYpU- FRIKQZDQIH SRptWD|

QDNR NR FH@NRVI@#LEz FHONRY pK#9S R h4V !

~ORK ALDFL QHVSUiYQ+HORKULMEAREL QD ]L%N/\HY FKD'V' FLFK ]DULDGHQt SRptWDpR

VFKRSQRVWL ]YOiIGQX" KURPDGQ-~ NRUHa Fﬁ Eq%ﬂ @ﬁg%ep S ILVIWRS
1] i YDVt WS\
QDGYI]XM~FH pLAH NWR QHGRNi]DO ULOP?);I@RE ESZ;\({: @é\’ MGLDOL]|R

3UtSUDYB®PDO &DMIFARXYBRMLD ULHAHQt

JUXPQBEWW XBDV" ALDNRY ]YOiGOD ~ORK\p E

KODYQpKR GRIVRMHWLVEX pMpKR JR]QDPX VDG\ EHISHPQPKR SRKIE
~ORK\ QD YORAHQLH GiWRY&FK SeR\ADéPGR %P NIFLH QD LOWHUQH
SIGRP DQL QHPRKOL GRNRSQp(LQR}Ne&JLRJF%I@ "E D V Wz @plast \sekionickej

WLHWR ~ORK\ Y{BORAHEFKHEUBYNDNRYDOL Y u lHNS |_ \ IWDQH HOHNWURQLFNHM
SUHpPR VD WR GLDOR 3UYRX SUtpLQRX MW Y{ 0
SKURPDGQRX NRUH#DRQWHQWERR X0 K\ ~$0 SR YO RRVEGLH RrEC
{YRGRP P{&H E\" DM WR RGHAEERBDQOL NY'-G'F'-D ~GDMRY

QHQDFKRENMDXKRYRP apredn@te Dfor@atike/ani na 7DEX3\I$QDOe]D F K \ERY BVNMDWridduweU L t
VWUHGQHM &NROH 'UXKRX SUtpLQRX P{&H E\" pDVRYéu¥yWUHV SUL
D

Y\SUDFRYiYDQt WHVWX NQMR yNR HR WU H M
lusﬁﬁqea MDD @ B RIUGyba
. aIQBVWt i %vt{“ ~%&U¢[%]

NRUHASRQGHQFLH V~ VNRUR QD NROQF WO
NHXYHGRPXM~ DNR UéFEOR XWBNB phiD \Q B Ry E¥XP QR
~ORKiFK QD ]D DRWIH WO¥MEE HDWLP ~OR&?#2 | -RPXQLNIFLD | 122 244| 398
VD Y{EHF QHGRVWDQ~ 7DNA&H SUL SUtSUDYH ?AJEH WRAGRHERPYHLH MH RNUHP
VDPRWQEFK JURKKRRYRNWI SSIDIANRFDRXV YH PL | MessagingIM)

G{OHAUWPBRSBD" HIBNWSU@H RYD" VD DM_QD hDVREKQRLNIFLD

]YOIGQXWLH MH GBRGKIRY BFKY WOXR K D 124.1 3UHJHUDQLH 74 241| 1219 30.4
. : VWUIQRN %H]
V UiPFL &LHVW B Wt SIDDWH ptVRBRSFRKY V~ERURFK | 5 )i mimbym)

JUXPQRVWt SULEOL&QH URY QD NasRWhER Y Ri5"T 37 Tt

Pi FK\ERYR%"].28 ~ORK EROR QHVSUiYQH Wu Z%/jhﬂi {gzeoguélgsti iinjfi,H 241|666 264
SULEOLAQHORK~BRU ]UK{n@daV W OB p PDbOHM EH]S |
FK\ERYRWA .23 ~ORK EROR QHVSUIYQH Y St athderic ryr v Toa| 163 251
SULEOLA&QH ~ORK 1DNRBLN W HHERUMN Fu&%{g s oblastl infor '
NastaveniaE RO L S UWKI&@&QER WWHVS Y\PD]iYDQtP ]OR prQHM EU]S*
VWUDQ\ UHVS SRXA&tYDQtP YEMmE QiVRERPKR b AT 368 %G
asSULGIYDQtAKGIRYUpNIFK DOHER SIWIiFK g%ﬁx % & D :
Kontrole aWO BIDFL YIpALQRX EH] SUREO pP RY-—1rolie SWEFO%
SUDYRSLVX DQEHVSWULY R'ODOWDDYBIP H/DS %%H ﬁéQRWD{ 241| 897| 231
VWUDQX RSI" ]JD~UDGRYDOD QH@R\KWHGHQR\QPDJ’%ﬁﬁ%‘ﬁ YiW,S HV D

VI\IF\D Dhl "G RN Pl_l

SUHKOLDGDOL WRWR ]DGDQLH 8YHGHQp-QHP—X b G < Q
o | B AR O B | SRR 2

aLDFL ]YOIGDM~ OHQ VD PXVLD QDXbpl
zadaniaxtQDVWDYL" VSUIYQH SDUDPHWUH
1211 Ohrozenk,H ~GDMHK 188 445 22.5

3.3 Modul M12 % H]SHPQRV" SUL Y\X&tY Doy z oblastiinfor
IKT bQHM EH]SH

1D ]JiNODGH VVODEX WHQWR PRGXO MHl%'E)'JPH QJL/Qt WéDQF{l:%KRZSA'hQLZI—AIl 20.7
aG

N ~pRYEFK SULQFtSRY EH]SHpQpKR SRXatYDQL|D HQQRP

3 A A @r DN DSOLNEEH 08
ALYRWH Y\X&tYDQLH ]JRGSRYHGDM~FL - SOEN
XGUALDYDQLH EH]SHprKRHMUVSRWHsta}Zlﬁ' LH b LHt Lk 88 200
D EH]SHPQpP Y\XA&tYDPRGS R QMGN-HWX VIS UD FR|Y qumw Q?Der

~GDMRY D LQIRUPiFLt -H WR PLHUQH Q-W BREX FE\“IGA"Oere YRSV
SUDNWLFN@&P DM W H R2]HMHUIRVME o potnen@R V WED

(malware))

H |E ﬁg@%@ 9\;\4“ Es P01y \x048y D 440
RU ?“ KXMH REOpV"

RptWDbPRYp V| 241] 552| 138
RV

Og(éb V\FDHpQRYeF

2 | 6RFLIOOH VLH 241 241 120
QDORWWE HiRE § QIVOHGXM~FLFK

QRYé& ORNDOLJGY DR KEGGaXNi]DOD SRWHHE

NRPSOH[QHMALH VD YHQRYD" SUREOHP O WA

IKT. $M Y]GHOiYDFt &WDQGDUG SUHGPHWX L

,QIRUPDpPQi VSREH|SGRQBN'LNNGH VD &LD

RER]QDPXM~ VR ]iNODGPL B pSUHRIDRIY @ &PS

rizikami. 7THQWR PRGXO SRYDAXMHPKH DOLYMPL G
12.4.2
|

N\EHUQHWLFNHM EH]SHPQRVWL

OVSH&Qé DEVROYHQW VN~&N\ E\ PDO PD'
N D W HX 'Y H GtH Qydb#{2]Y
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1262 | %H]SHpQi OLN 182] 182 9.3 DOWHUQBWIRYH VD XNiJDOR \AW RaISUFRRLE @ PRI
%H]SHpPpQi VS| btWD" |IDSRQRPXNHQHPAD" ~ORKX SUHVQH SRG
~GDMRY 7DNWLHA& ]YOIGQXWLH pDVRYpKR UiPFD WH\

1232 | 3ULSIMDQLH | 188] 257 7.0 SUtSUDY\ QD VDPRWQp WHVWRYDQLH 3UtSUI
%H]SHPQRV" UiPHF Y]GHOiIYDFLHKR &aWDQGDUoBu SUHGPH
SRptWDpPRYEFI VDPR aW-le@mimy) a)iVOHGQEFK NRQ]JXOWIiFLt MH
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PDWHULIO\ GRVWXSQp YR [4]GHOMMDFRIAy SERAOW HNWWRUEFK aWiIWRFK SRQ~NDQé& DNR
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SUtORKRBR\ERWR\D'OatFK
moduloch

TDEXANRK\ERYRRG D N DWriddueM4t +
7DEX NRYé& NDONXOIiIWRU

3ROR| 2EODV" ]1QDO| 3RpH 3RpH Chyba

sylabu |aJUXPpQRVWt RV{H ~OR| [%]
.RQWUROD D

4.7.2 3UtSUDYD Y§ 981 1224 | 34.8
1IDVWDYHQLD

4.7.1 YEVWXSRY 982 1720 | 29.4
5LDGN\ D VW
V SUDFRYQEéHF

431 KiUNDPL 982 1476 | 23.5
Funkcie(Vzorce a

4.4.2 funkcie) 982 4059 | 234
Vkladanie, vyberanie,

421 R]1Q D p R(BUmKY)L H 982 1462 | 214
$ULWPHWLFN

441 (Vzorce a funkcie) 982 4779 | 19.3
ytvOD GiWwX

45.1 JRUPIWRYDQ| 982 1718 | 18.7

452 2EVDK )RUPIi| 982 1721 | 18.0
=DURYQiYDQI
RUIPRYDQLD

453 JRUPIWRYDQ| 982 1587 | 135

4.6.2 Upravovanie (Grafy) | 982 2464 | 12.8

46.1 9\WYiUDQLH | 982 1952 | 12.7
Upravovanie,

4.2.2 usporiadanie (Bunky)| 982 2221 | 123
3UIFD V WDE)
NDONXOiIWRU

411 3R XatYmDSOLHN 982 1239 | 11.0
BUDFRYQp Kil
V SUDFRYQEéF

4.3.2 KiUNDPL 754 1123 | 11.0
.RStURYDQLH
SUHV~YDQLH

4.2.3 Y\PD]iYDQLH | 982 2340 | 10.6
=Y\@RYDQLH
produktivity

4.1.2 3RXatYDQLH| 737 737 9.1

7DEX NRK\ERYRRG D N DWiedueMst +
3RX&tYDQLH GDWDEi]

3ROR| 2EODV" ]QDOFK 3RpH 3Rpk Chyba

sylabu | aJUXPQRVWt RV{H ~OR| [%]
9]"DK\ 'DWDE

5.1.3 filozofia) 52 52 53.8

5.3.3 9]"DK\ 7DEX | 65 82 515

5.6.2 70Dp 9éVWXY 38 38 46.1

32
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"RWD]\ =tVND

5.4.2 LQIRUPIFLt 65 407 | 37.3

56.1 96VWXS\ 9éV| 65 243 | 37.2

551 3RX&tYDQLH I 65 227 | 335
=iNODGQp RS

5.4.1 =tVNDYDQLH | 65 105 | 31.4
2UJDQLGIBWD

5.1.2 'DWDEIi]RYi I| 65 213 | 29.6
=iNODGQp RS

5.2.2 3RXA&tYDQLH | 65 133 | 28.9

53.2 1iYUK 7DEX N 65 333 | 21.9
=iNODGQp SR

5.1.1 'DWDEIi]RYi || 65 105 | 21.9

5.3.1 =i]QDP\ 7DEX 65 65 10.8
3UIFD V GDWI]

5.2.1 3RXA&tYDQLH | 48 65 7.7

TDEXGNRK\ERYRRG

D N DWiisduyeMbt-

BUH]JHQWIFLD

3ROR| 2EODV" ]1QDO| 3RpH 3RpH Chyba

sylabu [aJUXPpQRV Wt RV{H ~ORI| [%]
BUHGORKD S
9I\WYiUDQLH

6.2.3 SUH]JHQWIiFLH 2250 | 5089 | 38.1
=Y\daRYDQLH
produktivity

6.1.2 3RXatYDQLH| 300 300 33.7
.RQWUROD D
SUH]JHQWIFLD

6.6.2 YEVWXSRY 1974 | 2567 | 31.0
=REUD]HQLD
FLt 9\WYiUDC(

6.2.1 SUH]HQWIiFLH 1203 | 1203 | 27.6
3UtsuDYD 3y

6.6.1 YEVWXSRY 2250 | 6816 | 19.2
Vkladanie,
XSUDYRYDQL

6.5.1 objekty) 2250 | 8447 | 18.1
3RXatYDQLH

6.4.1 (Grafy) 2250 | 6803 | 14.6
.UHVOHQLH 1

6.5.2 objekty) 2250 | 7302 | 141
2UJDQL]IDpQp

6.4.2 diagramy (Grafy) 2250 | 2750 | 12.8
B3UIFD V SUH]

6.1.1 3RXatYDQLH]| 2250 3074 | 12.7
6QtPN\ 9\WY

6.2.2 SUH]JHQWIiFLH 2250 | 9537 | 11.9

6.3.1 3UIFD V WH[W 2250 6178 11.3

6.3.2 JRUPIWRYDQL 2250 7074 | 10.9

6.3.3 7TDEX N\ 7H[V 2250 | 3911 | 10.3
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7DEX WRK\ERYRRG D N DWrisdued7t +
=iNODG\ SUIFH RQOLQH

3ROR
sylabu

2EODV" ]QDO
a]JUXPQRVWt

3RpH
RV{E

3RpH
~OR

Chyba
[%]

755

3RXA&tYDQLH
URY 3RX&tYD
SR & Whailuy)

1871

3742

34.4

7.1.1

. ~pRYp SRMP
(Pojmy z oblasti
prezerania webu)

1871

2795

28.1

7.4.1

9LUWXiOQH ¢
NRPXQLW\
SRMP\ ] NRPX

1871

2795

23.4

753

3ULMtP DWBLH Y
(ePDLOX 3R

HOHNWURQLH
mailu))

1871

4686

22.7

7.2.3

=iORAN\ ~ E2EQ
SROR&N\ 3UH
ZHERY&FK VW

1871

3762

21.2

7.3.3

$XWRUVNp SU

(copyright)
,QIRUPIFLH

ZZHERYéFK V

950

1264

16.6

731

9\K DGiYDQLH
,QIRUPIFLH
ZZHERYéFK V

1871

3742

14.5

754

Organizovanie el.

VSUiY 3RXAat
HOHNWURQLH
mailu))

1871

4074

14.4

7.1.2

%H]SHPQRV"
(Pojmy z oblasti
prezerania webu)

1871

4997

141

7.5.2

3ULMtPDQLH

elektronickej]VSUiY
(ePDLOX 3R
HOHNWURQLH
mailu))

1871

4672

135

7.2.2

1iIVWURMH D
3UH]JHUDQLH
VWUiIQRN

1871

4050

13.0

7.4.3

(OHNURQLFN]
]liNODGQp SR
=iNODGQp SH
NRPXQLNiFLH

1871

4375

125

7.5.1

Odosielanie elVS Ui
(eePDLOX 3R X
HOHNWURQLH
mailu))

1871

9023

12.4

7.3.2

.ULWLFNp KR
,QIRUPIFLH
ZZHERYéFK V

1576

1576

11.0
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7.4.2

RPXQLNDpPQP
=iNODGQp SH
NRPXQLNiFLH

1871

1871

10.0

7.2.4

96VWXS\ ] ZH
(PrelHUDQLH Z
VWUiIQRN

1871

2818

9.3

7.2.1

3RXAtYDQLH |
SUHKOLDGDD
QLH ZHERYEéF

1871

8408

3.1

TDEXANRBRK\ERYRRG D N DWitedweMOt =
BUIFIREWUIINDPL D JUDILNRX

3ROR 3Rp| 3RDp

a 2EODV" ]QDOR]t t Chyb

sylabu [aJUXPpQRVWt RV{|[ ~OR| a[%]

9.6.2 70Dp 3UtSUDY 80 80 54.4
J)DUHEQpP PRGH
priestor(Pojmy z oblasti

9.1.3 zobrazovania) 100 | 281 |51.6
9éEHU REODVW

9.4.1 B3UIFD V REUI]| 100 | 248 | 47.2
(IHNW\ D ILOW

9.4.5 REUIINDPL 100 | 371 | 443
1IDVWDYHQLH

9.6.1 YEVWXSX 37 37 40.5
l1iVWURMH QD

9.5.2 (KreslenieaPD RYD| 100 | 300 | 39.7
'LILWIOQH REU
(Pojmy z oblasti

9.1.1 zobrazovania) 100 | 181 | 33.7
9UVWY\ 3UIFD

9.43 SREUIINDPL 100 | 419 | 325
O0DQLSXOREIWD]N

9.4.2 PL 3UIFD V RE| 100 | 352 | 32.2
l1iVWURMH QD

95.1 (KreslenieaPD RYD| 100 | 100 | 32.0
=Y&8HQLH SUR
3RXatYDQLH J

9.3.3 editora) 88 88 315
1IDVWDYHQLD

9.3.2 JUDILFNpKR H( 80 80 31.2

9.4.4 Text3UIFD V REY 100 | 245 | 29.6
*UDILFNp -PBjldyP

9.1.2 z oblasti zobrazovania | 85 109 | 248
9\WYiUDQLH R
3RXAatYDQLH J

9.3.1 editora) 100 | 426 | 18.8
=tVNDYDQLH R

9.2.1 =tVNDYDQLH R 100 |155 | 7.1
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ABSTRACT 3RJUHOL VPH QD PR&QRVWL NWRUp SRVN

In our paper we present an educational softvizaths aimed for ZSRK DGX WU RFK pro L V@ [J['E:DagieRtthQJ PKR
computing in preprimary education. In Paths environment ULDGLPH __UHi OQ\ DOHER YL& V(p)(ar@eQ\ GU’
children can meet with controling an agent by giving it PDQLSXOIFLD SULDPH ULDG Hrgetacia SURJUL
instructions, with symbolic notation of given instructions and ULDGHQLH L]JROR YAD QpKR DJHQWD DOHER
programmig. In our paper we present the software itself and some 29eNtov) 9 VSRPtQDQEéFK WU RH KM GHPAHK QR OYQ LK
pedagogical materials dealing with it: an exercise book for children (B€€Bot, KIBO) aM Y L U W XSdta@hFagentov, riadenie

and a methodology for teachers. We also write abonte early MHG Q p K&RR W/‘LH[B'M YLDFHUEFK DJH Q.W RY 6FU
experimentswith the software and additional materials realized SUtWRPQp Ya8HWN\ WUL GUXK\ RYOiGDQLD

beforeand during the Covitb pandemiaThe Pathssoftware is a 9 UIPFL SULSUDYRYDQHM NRQRHDSEEPH LQI
part of upcoming conception of informatics from preschool to © VIVWHPDWLFNSUBBHWWXXPNQLD Vibd SURJUD

upper secondary school. SUHGANROVNpPKR YHNX D& BR PWY YRDGKN 348

Kevwords Y\ YLQXWp SURGWEMGLDIUPG®YD @éfiL ~OR
yW. . . . . SUDFRY Qt&éR inefddliiou a?daNROHQLDPL S8)%). XpLWH F

Informatics. Kindergarten. Educational computifyopaedeutic Prostrediami Cirkus & HVWLPN\ VPH VD VIQDERWOIL Y\V

of programming SULURG]HQPKR SUHGFKRGFX URERWD (PLC
SUHGANROVNpPKR YHNX pR VD W&ND SURJUL

ABSTRAKT P

0 b OTORNHGVWDYtPH SURVWUH G oo HVEHRILY JHRGEQEBURYWUHS L &HVWLONL i

algoritmickfo myslenia gpropedeutiy programovania pre deti . .
SUHG &N R O WS KR WHNIKG t & FAWUEW O & Bl @tipw T | Podrarujeme
Y\NRQIDDWRIPRFRX SW\INEDRREFNEPDPHQIYD & (67,y.<+62)79e5 $$7(5,E/<

QtP Y\NRQDQéEFR SOiRRNMIQIiP N X SUHGVWWK&D

VDPRWQé VIROWLYH P D YHRX i B\UDFRYQé JRAL LJ;_HWL

aPHWRGLNX SUBGIWKBKRM RYGHQLD MHGQRWAIrestradie wuHwW QX wt

VR VRIWYpRHRWPRGDFNEPL SR]DNRNDRMWIEXNDpPQE VRIW Y pdCikisy JULE N X KERIWY pURP
VSUDFRYQI®RP/ pRAQNX VD WDNWLH& YHQXMHPHD\RMH WR P FHMRRY \XEGepdié informatiky od
VRIWYpUX D VSRPtQDREBREIDSWHA iORY G PRGN PO NpKR YHNHN. PrastR&ie EESIMNKU MW X
SRpDV SDQGpPPLH 6RIWYpU &HVWLpPN\ XUWHpHGPp DY DR X RJYRMU DCRRLUQMWWLFNPpKR P\V(
NRQFHSFLH LQIRUPDWLN\ RG SUHGANROVYRARRURHNDQ & &S § R CHEA@DRKMMCIRUS 2Dad

. ~PRY¥QPRYI 7RPa® 980HAMAD 7RP4aE (QD URJGLHO RG we
Informatika. Mat&UVNi ANROD (GXNDpQeée VRIWAHWYBEBREUBHYREHES WDN DE\ KRaEROR P
programovania. U{]Q\FK ]DthDGHQL

L 592 CecErecReegr

9 SRVOHGQ&FK GYRFKRGRIVDYLRPUDERK g § H‘(\/. ey . W

QiIVWURMRY QD SRGSRUX SURSHGH3EWLN¥
aWLHa Y]QLNOR QRHNRRNBDRPWRYOGDt Y SI
veku, naprp R X & tBéd¢Botov [1, 2], ScratchJr [3, 43leboKIBO

[4, 5. BURJUDPRYDWH QpBERWURERWDU HH
netreba. SchratchJ#,[6] na rozdiel od ScratchREVDKXMH P
PQRALQX BBARNIRY® VD WYRUt ] DYD GRS
'"HWL P{&aX SULGiIiYD" DJHQWRY PHQL" LF 3
LFK VSUIYDQLMH.URERWLFNi KUDPND N pleed
INJLFN\ VSiMDQtP SULOLHKD.MD&GFNPGFLN—DP; n
pLDURYé& NyG NWRUé JRVNHQXMHPH YVWwWbYDYer VNHUHURP URERWD 3K
VWODpHQt WODpPLGOD SRWRP URERW JRVNHQRYDG@GE GURNUDPY MWRGLEH &HVWLpPN\
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OVWUHGQRX SRVWDYRX SURVWUHGLD &ptagearh pakanthdlbie R& 1 QNA\ VR BRI\ Y(ikdb®dla s® Oi DWN
NWRUé a8RIpUXMH DXWtpNR SR IDUHK|g§QéFKREHVWEIF IG LY MRV LPX Me@hDsabot &K Q WWHLRR )G HW

FHVWH QDY&aWHYW®IEH NWLHWW'“D’\D’VLYL%%FQEQ?ER (QPE_?@D]MINW%\EEQD

VYRMRP DXWtpNX SUHYidaD" POi DWNi ' _ o
IDUHEQpP FHVWLpPN\ UHP VDPRW QgheRre/det Wi DFRYQE JRALW
NWREYDKXMH SI" 816G DNWRWQEFKDAGLVWR Y
&HVWLPNV V~ URJGHOHQp GR SLDWLFK R {Qic MR VD rettir @A ULRX SUDFRY
URJORaHQtP FHVWLPLHN 8 UuierRRam LH N oW @ RBESI N\ JYLHUDWLHN JR.W RV Y pUX
VS{VREH RYOIGDQSEDHYPLO®t DYLHUDW LiNi, 3UIKFRGQaFK OLVWRFK QBGYWDNWEQ QW
RGOLAQRVWt MHGQRW ONDE¥ KHURY Qt Q'M@QIPGLYVRQN\M-puUD(N\WtYQRx WDEX RX RGSRU

1D ND&GHM PDSH MHINWD QBWEtkaRi WEAaG D SR SUtVOX4AQRP VWUHWQXWt VR VRIV
(istov) aQLHNR NR N U NRYAIRW DMWNNiBK VD VW SHYW®BHMIHWAGURYQL VRIWYpUX URELOL
PD[LPIORHVWLpN\ NDAGUI @MW R DR QH %2%5% . X
: K . K QRP ]JRALWH VD ULHALD U{]Q\F
Véeén’e\l\bND[LzlquYl-lgl\I{IVWNUIﬂaS??{CDDIDUE\MH(B&@R]QI’Z\%J . %Y%ErgBREUi]ND 0D eDOp PLHVWR “6
FHUX]NDPL ]DNU~&NRYDQtP N B BaiUHAWDH Q t P
V SUYEFK AW\URFK ~URYQLDFK ULDGLPH (RLIDY 51 LYO-RR. HMASK v IS © bA\D®BP QD
VIPERO\ FHVWlpprukeNQY. (D BRILDPR QD FHVWLRN\ Y.PDS . R

. i RV L \ PD.QR Y\U D @11 @E QXU DG R K
'H 4H ]JR &LDGQHKR YUFKROX QHYHG GYZL‘%ZIQ \)9'\5_ N [%JERGYLq-%'%HMDD?PFP\%\/D LN W

Y

WDNpWR RYOiGDOQVH RWIDGGR]M b QPR Y Q } .
ariadime ho nepriamatnajsN ) PX SULSUDYtPH SOiQYF %F'- F§z§UtSD@1Q’ WDNRPVEMELMMDH VL
ULHEN O L SUDFRYQpPKR JRALWD |D]QDpt N

KR ]RE X @rt pastupuje pG DiG.B

7DEX NBR]GLHO\ PHG]E ~URY pDpL=DGDQLH E\ PSDJH [GaM4RPL 'XpLWH 91paLQD DN\
VD VNODRGFHUEFK URYQDNEéEFK SRIGHORIK > L

OURY Mapa L.ULARYI| 2Y0iGO 3UHYIAI Y\ULHag\H@_Da\LR Y]RU 7~WR ULHéHQ" ~0ORKX P{
bez . . , QD Y\WYHWOHQLH ]DGDQLD SULpRP ULHEH
1 cyklov 3 priame iba Emil Y\VYHWOH@éti [ OREDLQIGI DE\ GDQp ULHAHQLH
2 btP VL JiURYHholBRHFWR SAHOL 3R Y\ULH&HQt ND
5 bez 3 priame DM PO MHM MHGQRWOLY&FK SRG~ORK VL GHWL \
cyklov aGLVNXWXM~ R QLFK $& SRWRP SUHFKiG]DM-
cyklus 4 priame iba Emil R )
cyklus 4 fame DM PO 23 OHWRGLFNé PDWHULIO
most P 3UH XpLWH RY 0a VPH SULBWBYWLRDIWNHIKR G
5 cr)r/]l:)lgts 4 SOIQRY ibaEmil &HVWLpPN\ 2EVDKRP WRKWR PDWHULIOX MH

X VWUXpQp SUHGVWDYHQLH VRIWYpUX

X QiYUK QD RUJDQLJIFLX SUIFH VR VRIWY
3UtND]\ NWRUp (PLORYL GiYDRRUQ@BM D)WW H @ MPRMGLFNE SRVWXS YHGHQLD SLDWLFI
obrazovky MHGQRWLHN WRXARMWUHPpIURWHUDNWLtY Q
V~URYQLDFK NWRUp XPR& XM~ SUp¥iaDQLH P CiElen) HUK BYWERXEY RWAGN\ QD GLVNX
VWDQRYLAWLDFK ]Y LVHIROQAXINHHN VDO DWW IXG 0 KWL 18 B MYRRPG LFNp N-RPRHQJUIDARY QéFK OLVWR
SRPRFRXONMLRSPYKYROIPHOPODBAWRRSUL HL\('Akﬁ,\\?T

QLHNWRUp VWDQRY L®PWE VRV]tYQIEDlMD’WNE;FP NR

Y\]GYLKPOf DWNR DXWR P D Wue &k e NRBILOBPNWLYLW\ SUL LQWHUDNWLtYQH
SUIBBESRWRP KR [DYLHV" WARR stifdR aMKHFEPH BBY pKR VVE S HWQWWHE PR PQdtRskdbotom

SUIJGR®i DWXRRPDWLFNutaMYINRPPH YLGQRLORP SUHVN~PD" SUY~ ~URYH VRIWYpUX
pLALHO (PLO \Pi®i IDOANHNERRP V P{&HPH UREL" QD pRod)RULDEQLNBPLO®D WDN

— QDY&WtYLO MHGQRWOLY®DIYILHE\DWNi ]QPD"F
:a:aaa XYHGRPRWIL'VORW)'SRHEPJPL NWRUp GiYDPH |
& ' b) VIPEROPL NWRUp VD ]DS)LFNWW L® R D]P]LQ DSF

2EUIJRM8NIAND ]i]QBRXYiaDQtP POi DWNYRUEFK.(FltEddtid LD P b W DWMEG]INODG Qp
: LOIRUPDFNR NGH (PLO &WDUWRYDO NGH V
DO&RX SRVWRUENFPH YMH NUWNR NWRERy QD piH YWY K NGRS H
L

MDP\ 7é&P P{&HPH R YSMWYRRYDSQRBBDGQH GHW _ i
SULQ~WL" XYDARYD". QDG LQ&P ULHAHQtBRPBWXKpKR V\BaWEMW\ONKVPID@poPQiRE Wé P

Rovnako akoV R | Eivkpdhj & H V W\LgaMhnupW DN DE\ V NIB IXQ;XMH- SUEE R! ~g\(ﬁg..uggh:/h..aml\lvlwl\l\
SUDFRYDOL GHWL SUL LQWH U bINRAtH QLHHV %ﬁ&%@?%gﬁﬁg D" ]R ]i]ODPX SF

1VeUD]\ NWRUEPL SRSLVXMHPH SURVWUH GILRHV W X\SRPRWRV h CA DWW L MiBiHEhiMERIG L" AGRNRC
nedozvedia. WDNIWR SRYMHXBIBRV

23RMPRP FANOXV P\\VIWtFPIH FNNVORXWEYUHSUH]HQWXMH
mapu, t.j vSUtSDGHARNORY P{aHPH SR LVWHM
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LQIRUPIPILORYHM FHEWG-NZDPBW LNSBRNMIH QDSU  SRpHW FHVWLPLHN SR NWRUBFK &L
(PLO GRNIWFDQDH DN QLHNWRU~ FHVWX JRRRINWEWRRM IDUE\ DOHER &) BIRS O G RG N Q8

stretnutia MH XYHGRPL" YYHPHRHGRBWD" RGSR(GEﬁ BWH IRUPiIFLH VDPRVWDWQPDS/UH pDV
k zvieratku U{]Q\PL V S {YmR]JDORIZRY D" Nwa;paLchH%f’ ' Dw L VD WXoYWSIHWR@D @t LQIRUP
akedy po MHQA&RP SRbWH\jFN\I\R/PN\bFEI-M\WUHWQ NBPSOHWQF’KR 1i]QDPX Motoma XUp XM

VN-PD" NDP VD (P kan i, bk BtROYQ\LIb't QLHN NX (PLO 8WDUWRYDO Skie WWWRURP
cesty Y\OR LO

Na AWYUWRP Bidehé¢l3FQORP ]DVH SUHYIi&D

na mape syklom pritom pribudol aj most 1LDMVN{U EXGHF

NWRURX S{MGH (PLO YROL" XERYROFHF .Cﬂﬂﬂ..
POi DWND DOHER DM SULHEB&QHWMPHEY
IDUE\ FHVWLpPLHN pL 4LHO SR PRVWH DI
EXGHPH UREL" SUH FHO~ WUDVK bBrOH
POi DWWDDYX V POi DWNRP 1HVN{U EX
(PLOD WDN DE\ VS DOD |DGDQ~ SRAL ca.amam
FHVWLPLHN QHVPLH tV" SPIR®WRRW
PHUYHSRGI D1HSRYLQQRX GRSO XM~FRX | pommemie
2vieratLHN ]D SUHGSRNODGX &H NUWNR Qi |sshocse:peseoms s

3 R pimateho stretnutia prejdeme kSOIQRYDQLX (PLOR 1 AW F Ry Wy
V SUYHM DNWLYLWH OHQ VN-PDPH DNR WHQBVYiEXEaN\A&NOL-DGUDFRYQPKR JRALWD

V QDVOHGXM~FLFK WYRUtPH SOiQ\ FHVW) V@@ QFpaWEYHH@NW,_WHW‘Q(RM\/@MMQF@HWL ULH
zvieratiek, QDMVN{U EH] REPHG]JHQLD QHVN{{ S PWN%@&wg HWRN"RG NWRUBFK YH
SRALDGDYNX 1DNRQLHF VN~VLPH Y\WY&JH "p,_sq,ll,gp Gﬁlvvvv,\_,g\ PR RRYOm B @ pER] ] Y |
NWRUHM (PLO QDY&WtYL D& GYH JYLHUDWNKa_wLD FHVWLbaIébkaI(QmLLspMBQIQMKIlﬁE\ADUW

3.2 Aktivtyv SUDFRYQé&FK OLVWRFK GRVWDQHSDNSBR{WGRFK .FHVWLpPNiFK

Kolko cestitiek presiel Emil bez 7abky? L L)

Kolko cestiiek presiel Emil so Zabkou? |

Kolko cesticiek prediel Emil spolu?

0+ 1

OORKWMHGQRWOLY&FK SUDFRYQéFK OL'
obsahom ajQiURPQRV"RX QD MHGQRWOLYp 7
VWHMWR pDVWL QHEXGHPH SRSLVRYD" 2
SUDFRYQéFK OLVWRY DQL JUDGIFLX ~OR P “_Tl?.":‘

BUYEéP WDSNRVPLY¥tWORK\ Y NWRUEéEFK GHW hd 1' I

]JiI]QDPSRG D PD&\DW ~ RGSRPH®GHXMHPH -~ ()

Y NWRUéFK PDM~ GHWL XUpL" FKEEDM~ o B s R
FKEEDM~FX FHVWLpPNX QHVN{U GRNUH\ "l .1 |

SUtSDGQH U{]QHSBR VXS EFHHM\DILLDW HE R
Kk GDQHM FHV Vés$iuK Kli D WIRD D4 FH®RKD WNG H |
GHWL JLVWL" pL GDQEé ]i]QDP SRSLVXM
v]ilQDPEWISDGQH MX RSUDYL" ALEREA rxs

o Doplri chybajtice zvieratko.

2EUI]BM8Ni&ND ~CSRKDFIRYQpKR JRALWD

4 OVEROVANIE

4.1 Overovanie pred Koronou

2YHURYDQLH VRIWYpUX DNWLYtW SUL LQWH!
DNWLYtW VR GRQKMO P DW HUWDIWM MV ODR 6 HV YG |
SUHGANROVNPKR Y HNsSXG H'TPN.p WFRH VIVEWYHR\D @ R WII
YLDF QiP QHGRYROLODO®HWNEG R DV WIUW XiG b
]~pDVWQROHQRYRMDQiaKR WtPXa XPOWM NBVN.
SUtVOXEAQHM WULHG\ ©ONVRIWQ W R SHURYQW H
WDEXOL YLHGRO pOHQ QidaKR WtPX

3UYp VWUHWQXWLH SUHEHEROR FBIPHSBDQE
SUHGRY&HWNEéEP QD VDPRWPE RRIWEFPW) LM HX |
RULHQWiFLX GHWt QD U{]Q\FKe B WYiR W p G HIQIM

VNXSLQ\ GHWt NWRUp SR SUI]JGQLQiIFK QDVW
2EUI]BM8NIaND ~CRMDFIRYQpKR JRALWHIN-~WR Y]JRUNX VPH Y\EUDOL FLHOHQH .H &

DO&t W\S DNWLYtW WWR® DM W DN @ajN @ BHHWO L SRNRMHRRDD Ot DNWLYtW QHFKFHOL
QHSRWUHEXM~ Y{EHF SUtSDGQH MX PNWRYXELVDWPRKOAPFRNWKHQFLIO QolibyéFKWR |
V ~ORHKAHRKW\ISX JLV"XMHPH ]R ]i]QDPX U{]QWDNQRNSP\WIQH IoNWEPWR VWUHWQXWtP
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DO&ALH GYH VWUHWJRWLDWISX HENMRKOV
SBUHELHKDOL QDA&LP RY hieH@e® Cviagw RE
=~pDVWQLOR VD LFK SULEOH&G@MNROGNWRE

L

N ok
</ Wy s’ A [
2EUI]BN3DSLHURYp DNWLYLW\

Celkovo GHWL VR VDPRWQ&P SURVWUHGtP QHPL
DXWRPDWLFN\ |DpDOL (PLOD RYWri@®" SRPR
‘ QLHNWRBEKWR GHWt X& PODHWPN~¥BIDIRVR K i
) A LHNWRUp OD WR_SRVWXSQH Srodpg,®dd VN-~Al
2EUiI]BN2YHURYDQLH MHGQHM ] SUYeFKNM%QlﬁM@%W@L,BKD" (PLOD SR FHVWH
"UX K peti2 stretnWLH VPH ]DpDOL ~YRGQRX GLIPXWMVALIRR VRLM¥H\QREWR &H QD DYHM VWUDC
GH"PL SRWRP VPHNXSDERBK]DMHY VPH VBRRWRP XARYWERDQMP VRIWYpUX &LDGHQ SUR

YAHWFL JLAOL SUL ]iYHUHPQHM GAWWRFK L yHWE ERP R YBIEHEHRPVERYYpUX OHEROR
VNXStQ NWRUp VD VWULHGDOL SUL MH GRRWXRNE N Y bSO R LQA%]DP%%/IV\LLW@F
bolaso RIWYpPURP SUL LQWHUDNWtYQHM WD@@,%LRMLHKH“aqu -P]Sd\lt%‘@é 8¥ka 1iloDP
ULHALOL SDSLHURYp ~O RrKApclDHY D/Q p BPHWL® ¥R 1i10DP R PIRKSREM L INGRRU PO VD Y\X &

SRG D SULSUDYRYDQpPKR SUDFRYQpPKR {RANNWVE pip ) Nﬁiﬁ@@HWHYLW\
SULSUDYLOD SW@NDXpLWID NDOONWXiOQHM WpP NV\}RU~ 1YH

prebealiv PDWHUVNHM a4NROH 42 2YHURYDQLH SRpDV .RURQ\

1D GUXKRP VWUHWQXWt VP H jeRnottuithay D 01D G 1 PV WRf (NG R YROLOD  SRYMWIRKFOYDL"
mapou aEH] SUHYi&DQLD JYLHUDWLHN 'HWLPRWHS\EPposmeRGHMR PP IPHQL" VS{VRE RYF
QHPDOL SUREOpP 3UL SUIFL QD ~ORKifgkaVL V¥4 ap%Q/WWWCP@\é\@LVRHWYDUX &
]D]QiP FHVW\ NWRU& VD Y\WYORK\SIDHoVRDVERBEHRWRQLD &HVWLPLHN PDOL VPH

WDN DE\ RGSRYH QD QH PXVHOL GHWL 1Y WP My rl-\”‘ifﬂmgr Y¥PH VD KODYQH ]DPH
- . RURJXPHQLH 1D t ~ORK NWRUp E\ VD PEL

man mmme G tabuliaQiVOHG QB UMARKY YRP ]RELWH

Overovanie sme robili oine sMHGQRX SUHG@DN&WMp N R X
WHVWRYDFHM PDWHUVNHM &NRO\ naNWRUi \
S R p t Wi3dtovala overovanie WDWHUVNHM aNROH WHC
~URWERHWWHM EROL UHODWtYQH JQiPH DM
overovaniami ubeRO GOKAOHRPRGLND VWIRKW Q X W't
vSUDFRYQRP JR4LWH VD PHG]LWé&P WLHa& PLH

S SUHG a NIRm@d phiddvovals | bnline VWUHWQXWt WDN D
QDY UK @&totlike. YD NDAGWPHWRXMN{UQSUDFRYDO
VRIWYpURPAERBWWSESRMRP ULSBDOBR Y-@EFK\ QL V\
+ X4 EH] SRXAaLWBRWWRHWPpUXDSX PDOD N G
Stretnutia Yedol jeden zZQiaKR Y&VNXPQpKR WtPX 6R
URGLpPpRY VPH QDKUiZikOL REUD]JRYNX D

Q2o

2 E Ui] RNDverovanie druhej aktivity

$QL QD WUH"RP VWUHWQXWt QD NWRUR%%%%RY Ra/%}%gér\éjg&ywji@]@w\?&% llJ)LC
i
Sty

deti s~ORKDPL QHPDOL SUREONRNDQE p AT

Y\ULHAHQLH ~ORK\ LP QHVWDpLO ]i]QDPPpV'fQ %m%&@?&%@@@ﬁd%&?wo
VD SR FHVWIRSRPGOQLHBWRUE ~VHN FHYW Y NER X 11ODP Y\XA(YDOD
3DSLHURYp DNWLYLW\ GHWL UREL@IHi SRG, D Y\WODRHOHM PDS\ 1HPDOL V.
YIp4aLH SUREOpP\ 1D PDSH VDL GREMMI W Smggéest“ pokazli Krtkorej nerobilo
SUREOpPPRP EROD SR]IRUQRV" GHWt 2EpD . @9@

L

3 H GRVWD
GR ]i]QDPX GRSOQL" QDOHSLOH WRKRQ Rk voa&wgu%W\%pvQﬁﬁﬁvwx

SUiYH ULH&LOL 'REUH WLH& FKiSDGRENA QN HEWHIBEXGDYNRX QI
FHVWX KRFLQMERIOR FHWRBIDWIERPW X FHVW
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ABSTRACT 1 UVvOD

Informaticsin primaryschoolis mandatory in Slovakia since 2008. Roky so znepokojenim registrujeme neuspokojM@Q&él ULHAHQ~ VLW

Nevertheless, itenacted curriculummemains unsatisfying. Teach- acias Y\XpRYDQtP LQIRUPDWLNRQBU H & RNKEHN N-

ers are getting no pigervice informatics education nor any contin- v REODVWL SURJUDPRYDQLD $M NH MH WX L«

uous inservice supporo, n the Computing with Emil project we Xa& RG UR Nt¥ dobe Zddpovedajlice narodné kurikulum je

set out to develop and verify a series of pedagogical interventionsz SRK DG X DO JRULW P prbdigntovani \pdiodh® déd D

for each Year of informats, startingn primary. Our overall inten- tailné,kvalitnéaQiURpQp B HDSIUDWIH EXG~RaAFK XpLW

WLRQ LV WR VXSSRUW HYHU\ SXSLOTV VERNRIOPBRNVWR PR ¢ {ERHGVAHIREVE RYWIHVGY GRBRE Q

ing process with an emphasis on programming and intense connegeme aj vinych krajinach, napr. Anglicku =D QDMYIp&dLX VODEL

tions to mathematics and other subjects. For Years 3and4wecomiOQHKR LQIRUPDWLFNpKR Y]JGHOiYDQLD QD

pleted new interveions Emil 3 and Emil 4. In our paper we present pedagogickych fakdilt neexistujicu podporu pedagdgomeexis-

in detail programming language of Emil 4. However, based onthe WXM~FL VA\VWHPDWLFNEé& Y]G tbhlastipbgreREVDK |

DQDO\WLV RI (PLO YV GHVLJQ SURFHVV mhbvanid @ XnmeH8piprachhezixkew b dsdanitdQdu In-

the languagevith related computational concepts would provide dicma DOatPL SDUWQHUPL QDSU L QDA&aRX ID!I

only partial pcture. Thus, welecided tanclude alsooperations W~WR VLW X FoLikedZuvAdD Ispolupracou so zakladnymi

which pupilsperformwith the concepts, and their gradation, which & N R O @BIRddolym vyvojom vzdelavacieho obsahuzadelava-

UHIOHFWV RXU FODVV LI Ldgbitiveder@andd W K HQR ® HXUDLW/IHRO YN D[H 7HQWR EHALDFL SURMH
Informatika sEmilom sme zahdjili \aprili 2017. Vdecembri 2018

Keywor_ds _ o _ _ VPH XNRDQQGXELD ]D pridw Dzcldvdc! obsahrsi-
programming at primary level, Computing with Emil, design re- 1yRp (PLO S U)Hv mardi RG2Qddom vzdelavaci obsah
search,computationatoncepts and constructs Emil 4 (pre4. URPQIN ~pDVQRVWL ]DKDMXMHPH Y&y
ABSTRAKT VWXSH HOXMSPBLEK!t soma(d\@zmaelm)vy- )
'QIRUPDWLND MH QD 60RYHQVNX SRYLQQ&MB R QX Ry REY D™ VD (
RG URNX DOH MHM VNXWRpQFHzasHD O Ejﬂ 2 0 aLDGQH aSHFLIC
WiYD QHXVSRNRMLYé& 8pLWHOLD QHGRVWLY N HE DR SlERDYHVLH VD

1R
vzdelavanH DQL SULHEH&Q~ SRGSRUX 9 suﬂjﬂﬂWﬁW%ﬁ%ﬁﬂ@ BGLND v (PL
ORP VPH VL SUHWR ]JDXPLHQLOL Y\WYiup" QA QRYé Y]GHOIYDFt

REVDK NWRU.&tmba#pdepoVWXSRYD" GR Y\& A\/\YLF L JDPHUD" MH
Lfb a | dsFineoiihd NCRLON RKJ D W -
ty er§ 0 V] %ﬂeucelenej

LR

a ~
A - r
PRYDQLH V ERKDWéP SUHSIiMDQtP V PD A %)Hg S hovaméatito
ya
) » . ) ) . sahu, metod SRXatYDQéFK SURJUDP R¢RiFE-K SURYV
jeme programovagdazyk prostredia Emil 4. Na zaklade analyzy
zodpoveda ném zisteniamR LFK NRJQLWtYQHM QiU & HPDWLN

(e w=2Y)

nikov -HKR FLH RP MH SRGSRUL" X NDaGp
ticky a konAWUXNWLYLVWLFNé SR]QiYDFt SU -%n %

. P nQs

DPL 3UH D URPQtN VPH Y\YLQXOL 5 eg( ) é/ ,\ _
(skrateneEmil 3 a Emil 4 av tomto prispevku detailne predstavu- vekov Bpl’ 0 O YEYLQRY~ SUL
SURFHVX QiaKR YEYRMD VPH Y&DN XV~G||,iY.‘?\i}<}fat°Y|'PiC%e g IEIYIS".W BK% h%\/ \éV(\)/_UHGt G
NRQFHSW\ NWRUp UR]YtMD MH QHGRVWDH %‘n 0 ?F:Q}’% Aagey }%H\A

QD RSHUIFLH NWRUp V NRQFHSWDPL U?@Eg@? E Dﬁ BFR gedyaih

RREr ne vzdelavanie MDA GpKR &L D Napc@LHYpD L
. ~pRYp VORYi v triedeae) U H & S H Nbokvéndeh& pedagégadp HEQ~ NOtP X W\
programovani@al. stumi =4 L QIR U Erbildni, dBEkuvh vy-  Pickl pre prmarne vzdelavanie.

YRMRP SURJUDPRYDFLH NRQFHSW\ D NRQaAWUXNW\

1 Anglicky enacted curriculum 37HQ VD Y&aDN |DOHIBEPHL" N
2 FK QIURGQpP NXULNXOXP MHHaWHH PP F WRALXPQH M@ BMAIpHD (PURp Kitikpd 4.2 URpPQtN
4LH DNRa@MRAMAJYRP FANOH SUH ALDNRY=GRULHNMMHBE WR ShlapiWRripadd p@yranoies \
URNRY HEOWX KRPFFWOH SUH ALDNRY R/MGH GHRM YBdR K BaYekiivity aich metodické materialy
Ich novy narodny program vzdelavania vstdp platnosti woku pDVWR YH PL GREUp ]DPHULDYDM~ QDMPI
DOH DM WR MH X& VHGHP aNROVN é F e\ pfedmete, resp. skddérazom na medzipredmetové
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9éVNXPQtFL VD pDVWR |DPHULDYDM~ QD4URRYRNMXMH R H P|DWQALH W\KKBaBAMDQWRFEQRY D" L
nia alebo algoritmického mysleniapeogramovania ypodmien- operaciii, SRYDaXM QMM GPOHALWHME&tP YEVOHGNI
NDFK PLPR EHagubdthWalNWH-EANRFK pL OHWERWKEK aNR

lach, pozri napr. [1], [2], pripadne sa zameriavajihed aLH YHNRY E’

skupiny, pozri[3],[4]a D@4 $ SULWRP XacameieH 3 PROJEKT INFORMATIKAS EMILOM

reasons for mandatory computing beyond economics and employdde oprebiehajici vyskumneyvojovy projekt, v ktorom sme do-

ment. Access to a higjuality education can be seen as an equity SRVLD XNRQpPLOL YEYRM Y]GHOiIYDFLHKR RE

issue DN R Sariidiice [5] aabada, aby sme rozvijalicompu- pPDVQRVWL GRNRQpPpXMHPH DO&LH LQWHUYHC
ting for all. Presne to sa stalo pre nasrujekte Informatika €mi- KDMXMHPH Y&YRM SUH VWXSH NWRUé SO
ORP QDMYIp&RX YE]YRX VSROX VR YaHWorgjfce istdWU DI QFAIH DO amiav M\ X\NRRPpQp D SULS!
VPH VSRPHQXOL Y\aaLH zapadaju do uceleného planu na podporu systematického a atrak-

~ WtYQHKR SR]QiIYDFLHKR SURFHVX Y AaNROVN
21 . RQFHSW\ D NRQAWUXNW\  op SURJUDPRYDQLH DNR QRY& VLOQé& QiVWU
$N VD YEVNXPQRED WRIDGWR D" W Die- W Ra |eRb! BrdbRBWVY bifjafovani@yznamnychP \ & O L (aRifd-
NDaGpKR YYWPDRMQGH VD ]DPHU Lipogiarvb= Q Dnafiy~ PP @ HMMWR NDSLWROH OHQ VWUXPQH ]KI
vacich konceptoa ich NRJQLWtYQHMSROURPREBWNZHAOPUp VD JiURYH VWDOL DM YEFKRGLVND
[6] cognitive demandspozri napr. [7], [8] alebc> @ 3HUOPDRQNXHGLD (PLO DO&t N ~pRY& NRPSRQHQW
ODPRYDOL v U(Q\PL NROFHSWDPLe sU L gogiibniie), Fieplezcniosiy 12 a [La]

« at e

SURJUDPRYDWH Q&P |DULDGHQRXERY WLV GQEQWégERk%fJMaNH VEVWX S\ SURMHNWX |
PLWR SRJRURYDQLDPL ]DpDOD YR VYR M KRImBl&xn§ Lzdelaad? db4aksibl pydedgayiBih@rienci, kto-
WtYQX QiURPQRV" Y S Ropp@dgrampyania& KoV SHNi SR]RVWIYD | SUDFRYQpKR JRALWD SUH :
[10], [11]. Preto sme si\Q DARP SURMHNWH Kit@¢G O L povti¢dd EnN B, detailnejf M¥RGLFNHM SUtUXpN\ SUF
NRQFHSW\ V~ YEYLQRYR SULPRpO®ENENS Y H aikDwdRMvanidd Vzdelavaci obsah tvoriasirey s gradaciou
SRUDGt LFK ]DUD RYD" GR QidKR Y]GHOIYDPORHKK/RREMDKRYWDRFOBRVUNXStQ NWRUJp
LFK ALIDAFAK XOpLWHOBBWRRIXRMOQLLPImM§-R V~ AVMB, B,« 91paLQD ~ORK MH ~P\VHOQH SUH]HQW
rané malé kroky ktoré mame WDNWLYLWiFK LPSOHPHQ WRYR DEYJYRYRP SURVWUHGt D pLDVWRDC
OHQp NRQFHSW)\ ALDFIVBGRINIEFHJLYBE® DS RWHEWHD QL VRIWYpU DQL JRALW QLH MH ViP
aaby si pritomNR Q&W U XR Y D O trvAdcRekpoko@uBri@p D VSRPtQDQp VNXSLQ\ ~ORK |@IEH MWHIGD NIDWNDX %
VPRP YODVWQH VSRHPtYDM~ WLHWR NURN akopo A, poD,.. 7LHWR REVDKXM~ DO&LH ~ORK\
Podobiymi otazkami sme s zaoberaliaj v predchadzajiicom pro- skimanych informatickych javo3 UtSDGQH SRVE~&LD Xp

MHNWH 6FUDWFKODWKY SRJUL QDSU > (%?gﬁ >~@Q@ﬁ&'VW#@M XPHWRPR QD GLDJQR!
A4H VORYQtN NWRU& VD EHAQH SRXxAatyD sUILGHIR dR ¥ FOPORIMBHANIER = REVDKXME
RY LQIRUPDWLN\ D RE]YOia" SURDPRYDBRE' YRVWRYR R(dQrbREL ULBEabd, SR XNRQD
NXULN~O SR Yivirdiyin@ td, iy vyjadril drobné roz-  x JUDGIFLD SURJUDPRY, Risrampreddta@raet) XNW R Y
GLHO\ Y WRP DNR VL 4&LDFL SRVWXSQH U &lJef inkéRdricie WEREH® zIAiLR SnmeMiokiméRdvdt \S[R2]
rozumenie tychto konceptdy 'QHV X& QDSU YLHPH &H[EGRXALWLH SUt

kazu s vopred nastavenou hodnotou vstupu, ako R@EHpPLDW N X . . =
= : : su R\ H aj IFRogrBriovat N\
kuh MH MHGQRGXFKALH D Pi SUHGFKiG]D§ '%WSVN&?FE%%E’ﬁpéD ) F\?){“‘S e WR UR

o . nia
RSHPpLP¥WNXSR XAL"QMH B RtEé\Fako svoj vstup , R i _
SDUDPHWHU ] M WR H Vi’ WAEdudnlijeme buddvWRPWR SUtSDGH VN~PD" Y (PLORYL G

VRVWDWQ&FK URNRFK PLPRULDG QX SR]RuéﬁW'\WB’ ‘é 1'-%?[9!;?' ﬁ%ﬁ@oﬁl\’i_naibx SULR
NRYDOL D RYHULOL bR MH VSUgmM@da XUbLWH WS I eptov a zvo-

operacii s danym konceptorktoré postupne spoznava. Odporu- lenych operacii, kforé s nimr vykonavaju.

pbDPH QHY\PHQRY Y DH kidkddrHKarR® korzeptyé F &KFHPH JG{UD$QRFHMHYYEYRMD (PLOD VPH
NWRUp VD PDM~ &L DFL sQibié(vistacebp@riciéy R Q Wetdpwiterbtivne SULHEHA&AQH Rs¥edidyrd ror&- U R
NWRUp PDM~ VS RAdgl&vacomcgkie @ Rt&ré su vyvi- YDQt ALDNRYXIELWH RY UR]KRMRWRNMPULREALDN
QRYR SULPHUDQpP 1D R]QDpPHQLH V~ERUXQRMR® FRPS WIXD BNRBKH Y EFMW XSRR YPpSUDFRYDQEé
sQtP ALDFL PDM~VPHNIORIROAtYD" RE@D p HRaré4sa po mnohych iteraciach stali vychodiskom pre vysledny
AWUBNWH WR &H SUL SUH]JHQWRYDQt SURJUDPRYDFLHKR MD]J\ND (PLOD

DNWLYLW\ JY\pPDMQH YADN QHY\XatYDM < 5GRRAQVID DWW RCPNORH YLIFHK LSQRANP L QERUMI DD RINA" QWD R KA R
UR]JYRM LQIRUPDWLFNEéEFK FLH tvaru.
6§ 7UHED Y&4DN SR]QDRMV@m'é am iV \L Q]G H G iCeB Raz\§ thiRrvencii st Informatik&snilom 3. Programova-
gram je vtomto kontexte vyrazne novatorskyVMdR SUiYH Weéhmiead3.a UR p Q tINforn@atiRas Emilom 4. Programova-
SRALDGDYN\ QD Y&ENRQRYE& 3WOR PRUEK 8 BiDfF&Ma URFEtM =4 6NUIWHQIEMIRYRUtPH (P
VQIURGQEFK NXULNXOiIFK VNRUR j&d-] Yé®9R N DAQE R K (PH ity BaRattowcpowerful ideas
PHQRYDQLH ~NRQRMépaNRS BIUDFILt KbD-X pL" 2jeho epochalnej knihy Mindstorms.
FHSWDPL Y\NRQiYD" 7R pR JUHMPH EXQ@H HONPRPMHEXWM=WH YEQNMYPRUNRP SR]JUL pDV
QidKR QiIURGQpPKR NXULNXOD REVDKRY D*vanysié.. chhiputafiGhal pradtive Qamd & e & BkehQen bt
JUDGIFLH NRJQLWtYQHM ichitpBrach-RaI0N L N RV@jR IREWARAY[7]D
&HQpP QD NYDOLW Q Hathros@inodvxrénd@. HM Ei]lH D
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SUDFRYQEé JRALW 7HQWR GUOVAHAM RAN. WV L VQr&EcNBEfioDYA N H M Jilob'GakoLadditori obsahu vithe

JRYD" FHOé SURFHV YéYRMD SURVWUH Giotne¢Rkn@ tlotv RV M EDWOH{ERH MRIGRVHANYHQFLH pL

VWXSPL D WR GHWDLOQH SUH]HQWRY D huMeHréastedjédiod priargoézaSseliu, bre Rrydstavujividdipravu

zyk ta YAHWNpPpRRRFPR NRYDAXMHPH 1D QH Y\ Ko@ppedeqtigu) Sinéfujicd BIRRURIXPHQLX XUPLWpPKR NR(

VNXPQioAWWOBNAaH Qi YeéVKufa@ide lenrcElF Silustraciu, vzdelavacim obsahom Emil 3 sa tiahne napr. apwlak

NRP VWUXpQH vedice KSRXAatYIPSRERQ DM Y\WYiUDQLX JORAt
A A A v Emilovi 4. Toto viakndoude DOHM SRNUDpPRY DR SRXAtY]

3;1_(,GXN_Der_ Y_EVNXF,)___Y,_E‘YRMRptvéranl’m vlastnych blokov Scratchi aneskér KSR XatY QL X D

Vyvojovy proces intervencie Emil 3 sme zahajiprili 2017 ado- tvaraniu funkcii vPythone. DoQi&KR Y]GHOiIYDFLHKR REVD

NRQDG(B”F WPEUL 'YD PHVLDFRvaPDW R |§,P3a4 BR (Pzgli-)m\ﬁonovall viacero takychto vlaksmeru;ju-

Emila 4, tento proces trval 13 mesiatbveda do marca 2020. jch (vtychto a DOAtFK LQWMXYNQBRF&P NRQFHSV

V oboch ¢apach sme kyvoju postupili na bazeyskumu vyvojom  axymi si data, hodno apremenne podmienky a podmienené vy-

PIHGXNDpPQpPKR YéVNXPXL &Y ReMRIFM NH '%SHJ RJUDPXRGBUBQ\H@@FD'SRﬁ

YRN Pi LQp FLHOH QH& DQDO\]RYD" Qia Ytgﬁﬁ( Mn npa\gﬁ,g%%wmp%&g R

SRYDA&XMHPH ]D G{OHALWp Y\VYHWOL" aH RVWX RYDOL

S R @&tdpvyskumnej schémy (ibid.): (1jlentifikacia apreskuma uJb Q L] DpQeé SULQFtS N@buddpKRH ¥R iMQD RWDH
nie problemuA (2) analyza situacie a potrief (3) navrh avyvoj G HQp SUiYH WDN D bR WYRUt MHKQi&HCORHPHQV

intervencieA (4) QDVDGHQLH D ]K R GAQSR Wilie@ L H *@@”ﬂtﬁmﬁg@b’w FHM NRJQLWWQHM &o-Rp QRVW
ULH&HQQDYDDW QD GRYWHG\ NeéP ULFPBtH #l %Qﬁ DFL YANRQIYDM~ €
zvolenyF K NULWpULt RpDNiYDQLD Y&VNXPQtN @ A W 'B%YWW'WB'—H NWRU~ Pi YO
kéhoto iterativneho procesu st prave kritéria, ktSrR X 4t YW P H ceptspolu sroznyml operaciami snim (napr.iteraciaD pR YaHWNR
SULHEHAQp KRGQRWHonHJdmLhawmrp{am@\#\)‘PHREtPH 84 Y\aal HRY® Bhu@b@ahR- FHORN
XNRQpPL" NUXK LWHUiIFLt DOHER QLH 6 W &F tyNRQEWispiigdne 70tadagi 9rersgi-BIAF Y Q H
zbieranych dat a postupov ich ay@j. V tomto prispevku sanebu- x 3UL ULH&HQt ~ORK SWYPDORFY UL REhEELP YY
GHPH DOHM YHQRYD" SVU&YWXW R IQ ISR FIdXRPABa na situaci NHG\ VD REPHG]HQé& SRpHW
vtomtokontexte LED Y pDVWL XYHGLHPH W\S§BOWMONWRUP]BHRSRVWiYD IDNWRURP NWI
bDV YéYRMDEWHWDOL D NWRUp XVPHU RY 2 X @D AHRPHPANGIH N B {0l RMHDP XVR 8 W HPS RV W
SULHN WRPX ]DALM~ VLWXiFLH NHG\ VD N

3.2 Programovanie vprostredi Emil 3 , NURNRY VWiYD ~ORKDOQrH (&), défotebliQ R X SR
Ako sme spominali skér, Emil je zostavenyrach gradovanych XUREL" DO&t NURN

VYHWRY nidhDoasaiuj¢ svoju viastni gradaciu Gloh organi-
zovanych wskupinachA, po A, B, 3UYé VYHW HaAaWH Q
vizualizovany programovaci jazykriRazy +obmedzené iba na
riadenie pohybov Emilasa implicitne antuitivne realizuju klika-

nim (dotykmi prsa) priamonaEmilovu plochu s vyznamorrsem

S U L. &dhbrizontélne alebo vertikdlne.dfuhomaWUH"RP VY
postupne budujeme elementarny jazgkplicitne prezentovany
PDORX SRQXNRX SUtND]JRY QD WODpPLGOIH
kazov krok dohora R MHGQR SROtpMNdéu @iavées ORH
aY DYRDOpKR SRpWX SUtND]RY QD JPHQX
OHM SR]JELHUDM UR]¥WYéariéHo tvai® MERH SRR
svete). Rdzne Urovne riadenipmwych dvoch svetoch sme detailne
analyzovali v [13]. Uplna analyza programovacich konceptov
aJ]YROHQéFK RSHUIiIFLt YR VYHWRFK (PLOI
kacie.
9]K DGRP QD REPHG]HQB]URPHIK DVDDWH Y50OX;
prezentaciu programovacieho jazykarestredi Emil 4 gotrebu

uzkeho prepojenia takejto analyzgmmdaciami zvolenych operé-

FLt NWRUp 4&LDFL YR Y]GHOIiYDF#®&zna-EV DXX DPIEGIIM HWND-$PH MYDGiFLH ALDFL REMDYLD
vaji. K WRPX YaDN SRWUHBRMAPHRR]SHMPLEBKNALM~ QLHNR NRNUiW EH]SURVWUHGQH ]

HQH QDlLHNR NR L O prdgveiidari kdrsDQHOD V
hého sveta Emila 3

R]QDpXMH P HaRn®®o¥ D P L ]JQDPRP DXWRPDWLFN\ ]KOWD. QE N{fRXVISR]!
. . P {apbdstatne] QtaL" FHONRYé& SRpHW RNLHQRN S

3.3 Koncepty, prekonceptys a vliakna tloh grémgbULHa]HQQtp P Q

Cely vzdelavaci obsah Emila Eaila 4 tvori jedna starostlivo vy- x DOHM ALDFL ULHALD VpULX ~ORK SUL NW

vinuta aoverena gradacia Gloh §DVW~FRX PLHURX SUg@jadl WaRVAVH: A K SUREOmeR{SIVNRW\IéDGX

skimanie SREMDYRYDQLH YLDFHUéFK ULH&HQt SRVWXSR D RJatUHQt

12 Tieto obdobia st SKWRpPpQH GOKp QDMPI DN ]%iALQPHp XaH RID AGEN W R SSAHYGDE ¥R Q¥ HURAMVAWIWD Y
z vyslednych vzdelavacich obsahov je planovany asi na 16 vyu- postupne povedu k poremeniu konceptu (MerriasidVebstera
b RY D F t F ke X&RGEtiRadnym presahom do nasledujuceho rudimentary idea intermediate between an ordinary recept and
URPQtND a fully developed concept
YA MHM SOiIiQRYDQRBcaRMNPRHDREY DQt Y
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EH]SURVWUHGQH ]D VHERX GYD D QHVWRH WIS RVAWQLVUQLL U RE XGERDDVQUEREUWK®O QHM &L F
QLHNR MNriait.kroMWpravoapolej pozriObr.1 (c). D IDPHUDOL VD SUHGRY&HWNéP QariWLHWR N

xaLDFL REMDYLD QRYeé PHFKDQLIPXV = NWRHM&GodBeilEbLdhidtfhibialivhR Mbigacid’Zmyste ko-

programovani dva za sebou idlce prikazive AN D U WidoN \ U\WQDpPHM JHRPHWIDGHQWbHAHRERWD MHKR

jednejAGYRMNDAk\Mkébd\d\/ojkrokyplénujl]bezprostFed Y DYR D YSWBYRRE RULHQWIiFLH NWRU& Mt
ne za sebou ¥ SIMDM~ LFK G Ry BOgRMNESBRUION L b L {iNoy predmetom zaujmu vyskumnikov napr. v kontexte jazyka

P D WL F Nji jakodhu, pozrDbr. 1 (d). . Logo, poz > @ DOHER > @ Y&G\ SRYDARYDC
X Takéto zaznamy krokov 8 URJUDP\ QD ULHZHQFEH ?Q)%iéﬁﬂﬁi& fenomd#a.

Y\WYiUD" ptwD" DQDO\RYD"UNGKXYNHRW IR'YD" UR]YtMD" D

ptP \ziny¥le Papertovhprogram ako objekt, ktorympre P é & 3RG D QDAaLFK VN~VHQRVWt MH SULDPH UL

D P oRtorompreP & 3 EpBvijaju hlboké porozumenie viace- QDSU SURJUDPRY D\Bdt algls BluBotS\olrh % H H

UEFK N ~pRY&FK SURJUDPRYDBrtH&. NRQaWSX\WRERY YRAAWIYQHM QDYLJiFLkelv FHONRP
QLA&tFK URPQENRY SULPiIUQHKR Y]GHOiYDQ

1DALP FLH R Bvelliedévldito\systematicky pripravovalo VW R W R & QaHdD hddly ¥yBtonicity sredlnym zariadenim,

hiboke porozumenie konceptu opakovanie @ LORYL ~ QD SRRjuL QDSU > @ A4LDFL VD Y SWweFK HWD
WRP QDGYI]XMH P H¥ P@dized, nhhbh Bldhy mo- HQtP URERWD SUHV~YDM~ SR falnfily WQRV W
AHPH YQtPD" DNR V~pDV" YLDFHUEéFK YOi FRuchd W%%Mi@%ﬁ\i&@b&%@lM VWUDQH
vuju narozne koncepty (napr. dvejW URMND UW L popa-V~ JiGRRHU¥PRYDFtFK SURVWUHGH QD SRptwWDpL
kovanim aj pripravou na abstau sekvencie prikazov pomocou LVW~ YHNRY~ VN X S® gb¥ol@rief aviBaLikeiQ R V "
vytvorenia]ORneI’id.prl’kazu alebo podprogzaml&ljektoré \(|ék sakrok vpored UHDOL]XMH SURVWUHGQtFWYRP MH
nasatedav-ORKiFK DNRE\ NULaRYDiManldibR]GH Ifé%o%%kh&@\)ﬁrg\}a lua Y DY'FRPQLHYDOL VPH VD °
NR S\ DE\ VSRORbdMﬂUn&b‘“Lme(H)I@“D IN)nceptu éH(\PLORYL MH X& YKRGQI FKthoQ}a—SUHMV"

aoperadi s nim. movanie vsystéme s relativnou orientaciou. Pri vyvoji a overo-

4 EMIL 4 vani Emila4 smeald OiGOL PLPRULDG%®Xot8dR]RUQRYV
ZK DGLVND YAaHREHFQ&FK Y]GHOiIYDFtFK F%iﬁg'%meﬁ%(vﬁﬁég gﬁﬁﬁﬁ eﬁduaaé,gjggg?ékm

viazali na vzdelavaci alah ametodu Emi Y VQDKH SRNU om na podporu rozvoja tohto konceptu. Na zaver celého

v rozvoji informatickémyslena a poznara, ato R S ptostrednic- SURFHVX Y\VORY XitAH FaHH S/DHY YPHSRBQULOR

tvom programovaniako nastroja na objavovanie, skimanie, rie- " - :
d4HQLH SURBOPPRRYJKRGOL VPH VD Y\XA&L" 5{?'IQLWFFQY~DSE§85MQDQ WUDQVIRUPIFLX SUH

GLJPX NRU\WQDHHMHI RRBWLLWR X Y L]XkEdkax na/rasigven@prikazy so vstuporfma drovni propede-
vazbou VSRGREH pLDURY&FK NUHVLHE SHbp luikw ledayDoleiFeko BPSR|tRFLORYL V~ YAHWN\
a(vyfarbenych) polygénov, pozniapr.Obr. 2. Po bohatych skise- Y&G\ EH] YVWXSX D LFK Y\NRoQHe RdnbzPi QD S
QRVWLDFK VR VWDU&tPL LPSOHPHQWIiFLDRDRIRIDDVPHGYW H D NRERJIKGYL(PLORYL ¢
pre vyvinovo primeranG redukciu jazykaMR Q AW URmMIWViRY RSUtND]\ QD QDVWDYHQLH NRQNUpWQH DU
WHGD P{aHPH X YidBgoBKom préyramovani PLDU\ D YH NRVWL Sptikezpswirtiginym v¥sé-Ha GY D
rom hodnoty pre vstup: RS Hp L vaW A ¥/Mfarbi farbou
m n ) Ries podla pracovného zosita,

98HWN\ aW\UL VSRPtQDQp SUtND]\ YADN SU}
pHWQéPL PRGLILNIFLDPL QDMfatbDar-] QLFK ]

=y EEY bou SRJUL JiYHUHPQ~ GLVNXVLX
,,,,, o a4 3 X=OR&AHQpP SUMNDPALORYL VPH LQABRYDOL Y
e o 3 DE\ &LDFL XUREL O Lre@hstrapcidlvRmydeYzaV P H
® & N3 SN2 SN2 VW~SHQLD QLHNR NéFK SUtND]JRY MHGLQE&P
000 @ bogroy S WYRP XUPLWHM YL]XiOQHM VNUBMN\ 9 (PL
Pl sella=la= viakne oQLHNR NR NURNRY DOHG X4éPDMH RG
e i 30 E3 ALDFALMSR]tFLL MHGHQ GYD DPIHRRR WUL ]
- aP3 RBOWHMWR NDSLWROH LFK SRStaHPH G|
i . i Podobne ako Emilovi 3, aj teraz cely vzdelavaci obsah prezentu-
MHPH DNR JUDGIFLX SULEOLA&QH ~ORK UR

QO®EE ktoré R ] Quzime pismenamiA, po A, B, po B,... Tato Ustredna

] ] ] gradacia predstavugekvenciu malych krokovREMDYRYDQt pL Ul
Obrazok 2: llustracia prostredia Emil 4, Gloha H6 YtMDQt SURJUDPRY D Ryr&ddciNIBn P\ WK WIR R 9

VyznamnéP \ & O Likf@rietiky, ktoré rozvijame Emilovi 3, sme YH LGHQWLILNRY D akydnie Fysuemli kar),Ntotd Q

GHWDLOQHMAL&halytovhlik QY RXD.WIEnovi4 EX QDGYI[XM~ QD QLHNNGFEKpGYDMN-GRKIR UR

15 Ktoré vnasledujicom vzdelavacom obsah8aratchi povedu ¥ 3RG D QidaKR &yngReUsdraRreU
k explicitnému polat Y D Q L X ofaRUR dp&kj stalea opa- 22 WRUp WUHED VDPR]JUHMPH QiVOHGQH YDO
NXM Da NéP mi postupmi.
16 Pozri napr. ikonickt monografiu [15]. 22 WRUp SRYDA&XM H Pkanddptom-opakevab& Hajivia
7" =DWLD Y AOGW RSzRy¥leYpravobokayY D YRKY YWHG\ DN PDM~ aLDFL PRAQRV" RSDNXM~|
18\Vo vyvinovej psycholdgii & pedagogike znamy ako pravd Y i GiNR R]QDpL" QDSU SRXAUHD R PPVW\IRW R O(R L

orientacia. VI\PERORP SDPI|*RNGINMQMDMUWHUYHQHM DOH
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alebo prspievaju knovym objavom, alebo tvoria propedeutiku  pozri Obr. 3RG D DOa&atFK Vs&ranbdipahlkitdrd FK D
NRQEWRK NWRUp EXG~ ALDFL REMDYRYDUFERHP{RHPH G FWDUW D QW kbhEciHa 3kopinich:

.DAGi ~ORKD JUDGIiFLH SRVN\WXMH &L DXNR®b kprdd vR\E/ROHGI H R e RH IBHANHAER ®RY L
z~SOQHM P QR a[i@ suslahe prigtugév tvare okrih- zontalne alebo vertikalne, smere, ktorym je Emil prave oto-
O\FK W O D Emi®\dd @ocBduGozriObr. 2. V EHAQRP UHpHQé YA&G\ GR VXVHGQpPKR P\VGEQp KR PUL
ALPH ZWIPHNDA&Gp SRXALWLH NOLNQXWLH WGRHERA@RW B\R ] MRODMPIL G/PMH RND QH]DYLHV" S
PALWH Y\\DRBQ@4aHD GR QDVOHG){M~FHKR U L Da@ygiRanfelp@é QPR VIRG{YRIBE X G AN\ SURJUDPRY
PRP Y\NRQDQéFK SUtND]RY OSOQ~ PQRALAD Mishtikich |dva nbkBV3IB PrikaRypred (bez kreslenia)

Pi aL Dispokicii iba wiloheX14 U R]4& L Ussdy GlIBH{ M akresli. Prikazy nemaju vstupl DNUHVOHQi pLDUD SUHV(

Tento princip meniacej sa sady dostupnych nastrojov vyplia z ND, GR \./|XVHGQp'KRd '?lr‘:ltthé,NhRYPKR ERGX MH |
GDNWLFNHM SRGVWDW\NOQ&G@HM FKWHG\ GANMBIY ERIRVpo peratv Gvodnych dlohach su tieto nastave-
(viac-menej iba) tymi programovacimi prostriedkami, ktoré mu po-  Niafixne urp HQp D XW R U PaznjRk Wdh&CK rone).
P{&X SUL QDVOHGXM ~ RRém&RiEAdi PrédéhaigaH E|
M~FLFK SR]QDWNRYZpL7 ¥QWRWQUHVMWXER
JRUQH LOXVWURYD" WDN &aH VL YALPQHPR
kazovvN ~pRY éFK za&ikidith [ivd seba. Vysledok vi-
dime viIDEX NH DOH SRGUWKMHINELB aM » QIRW HESQ D BiviRravoo VWXS RY $QL WLHWR SUtN
WHUD] VL YADN P{&HPHOYXMH N LY & RRGM" S U vBIp] R Y
vNDAGRP Y&]QDPQRP ERGH NWRU& VL XYAAPGXWNRRBYDN MHBRBKR ]JR ALHVWLFK W)\
klesne myselne na minimum. v ktorom sa Emil prée nachadza, aktualnou farbowvaH NRV "R X

. V SUYEFK VNXSLQiIiFK ~ORK MH IDUED DM YH
4.1 Proces vyvoja _ o VWDYHQp DXWRUPL QHVN{U NDAGp NOLNQ)>
Pri VyVoJl Emila 4 sme postupovall rovnakou Strateglou VYSkUmU SROXNX VR YéHWNmIL4W‘B|RN\m_P SNRHUNL aLL
vyvojomako vEmilovi 3 VW_DURVWO_LYH[\,A";‘LH VPH @er?ﬁ#e}{\kli%ﬁt%&\?dhg\ydﬁuka zavrie prikaz vykona.
vali ana zaver vyvoja averovania analyzovalo OLadt RSLV S AR Kastavenu farbu @DSRVOHG\ SRX&LWé DOH
avysledky jeho analyzyQLH V-~ V~pDV"RX WRKWR LNz Edyyivaridim@ SSUDYHM b D \WyikazoMODpL G O
spomefeme &H VPH Y FHORP SURFHVH LGHQWhIéMﬁLY@_dmﬂ SWNB\E G eaNi MM GE HAIL DU D] R
kteed S Li'; Sé) ':“mHaQ :hid.(VyDgl ?);pmﬂ?z“g\c’?‘eﬁhg bg;% vania zo strany pedagéggpracuji sprikazom so vstupom.
stredia, \Il) programovacieno jazyka, (i) vzdelavac SANU- y Prikazy na nastavenie farby)aU~EN\ YH NRVWL 3RQXND
LY SUDFRYQ p&pBkopRFirieDie dbsahu vzdelava- sahuje S | tixnych farieb, od lohyG6 apo G1 X4 REVDKXMH D
nia pedagégov. Naartogonalnejost VPH LGHQWLILNRYD relistavujgahodn( farbypozriobr. 4. Nastavenie
Q\FK JGURMRY GiW NWRUpYV\P(Iﬁt$DDH:lESHL§|.q 3 P 17, aktualnu
hodovani oQDVOHGXM~FHM LWHUIFLL YéYRMq‘arbu idl’l‘ﬁéq Qgﬁflﬂjaém%gmlEG{OD)UE\ VD
(b) rOZhOVOI’y SXbLW|:| PL F S!_ORWQp SUDFRY EGBYtWCbD ?Héﬁdw%ﬁ)\mmmyypmwm RG
areakcie zSLORWQEéFK Y]GHOiVyprQdovés [ RVaH WY UPERN YH NRVWI SRQ~ND IL[QH SI" PRAQR

Emila3 aLD N RY]Q\Fd& \apocese vyvoja mali vysledky %X MH KU~FXMN. ?DBD@U \(schkumwmm, BaC

analyzy dat ZWéFKWR JGURMRY XUpXM~MD& SO\ VLR NR Qalok HbLDWN\ ODVWDYLOL YRS
dom zo spominanycaspektov. Napr. po analyze vyplnenyilot-

nychpracovnych listo?* RG ALDNRY VPH pDWIME XV
SULGD" Y\QHFKD" DOHER SUpr&stddjfedRYD" *O.."
zykui SULSUDYRYDQRP SUDFRYQRP ]RéLWH

4.2 Programovaci jazyk
3UtND]\ MD]\ND V~ 4LDNRP SUtVWXSQp DN
FKRX NOLNQXWtP P\&RX DOHER GRW\NRF
kondaQD JHOHQRP SDQHO Ltom &iiheR&NSO R F

+tEX GR QDVOHGXM=-FHKR YR QpKR RNLH QbRzobld: PriRd} R 5RB [éb Mo RIXNR X PR &

SRPWX RS Dapéstedy @apisanom okienku, ak ideenaky nosti. Prikazy nanastavenie farbﬁ KU~EN\ YH NRVWL
SUtND] $N (PLO SUtND] Y\NRQD" QHP{aH QDSU DUD]t D RNUDM

PULHAGRVWiYD VD GR FK\ERYpKR VWDYX 3AHBDIL QR LY RE/QHRN b DRWHRQL pEdeiM REOD
4H JUXALD QDpHU Y Hap&hel 30lz&wambnf Entl EaR N Ulohe tento prikaz Hispozicii, zobrazuje sajednom z dvoch

vtedy vrati do aktualneho stavu pred tymto krokorakyfto krok stavov: ako pritomny ponuke prikazov ale momentalne nepou-
VSIXQJIXMH NHGANRDYBISIOR NRYD" DM RSDNER'-\g\/bRb@*%gLP A DINSU DN WQ¥QQ MOBrisXaLWLH
nieniHNR NéFK SRVOHGQé&FK SUtND]RY Spr&vanieaLPSOHPHQWIFLD WR KrtBseS/ oD | X SUF

. . . . . L (PLOD JUHMPH QDMYIp&tPL D QDMSRpHWQ|
Prikazy jazyka delime rakladné MH L FK GOIR &(s0Qm), kych prikazov. Finalny stav tohto nastroja implementuje zasadu,

2TedavUHALPH SULDPHKR ULDGHQLD % %ROD WR SLORWQi SRGRED YéVOHGQpPKR S|
B2 7HQWR SUtVWXS VD YR YEVNXPQHM O L¥\NiekeDWobtharen€) I prabbhvGej pRoEiEDifoKedy-hied N R

immersion learningleboimmersion in inquirybased learning 27 Alebo prechodu na ind Glohu.

pozrinapr. [18]. A ]JiURYH DM QD SDVWWH®d¥j rakéVRU~ (PLO

24Ktoryv VHEH RGUI4D DM Y i hyolovéprhGmyJRILFNp D
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aH REOMV'Gi Y\SOQL" LED Y Rnié iKe¥kdD,L
kedy dokRQptPH NUHVOHQLH MHM REU\VX
FLFK ~VHpPLHN U Ri@yDaN EnMorhBideEpraze na
PLHVWH NGH VPH R Eiba VtedpsaitujditlaH vV
bLG@ERD MHKR SRXALWtP VD JREUD]t L
ako pri nastavov@t IDUE\ .H VL 4LDN JYROt |
farbiaWODpPpLGOR VD GHDNWLYXMH

T

2EUI]RN .UHVOHQLH ALNPéFK pLDU

xPrikazaSHQ@ODMNMNUHVOHQLH aLNPEéFK pLDU QDS
sa pohybuje iba h&t [RQWiIiOQH D YHUWLNIOQH $N
prikaz k dispozicii, ajensa zobrazuje v jednom z dvoch stavov:
. . vstave] DSLFKQL PD DN FKFHa ]DapdtomUHVOL"
Obrazok 5: Vizualne pomdcky na podporu vyfarbovania vstateNH VL VR VYRMRX aLNPRX p(p@xtiRX KRW
RKUDQLPHQHM REODVWL 2EU ALNPRX pLDURX P{&H (PLO VSRML"
$E\ VPH ALDNRP VSURVWUHGNRYDOL W~ VPR LRHSHU | AR BEHENVFIUQ PR BGHR GOtN SRV
4tP VS{VRERP QD ]iNODGH SRpHWQeéFK afS|[RRHR YD B U vHdN B DEHRANREP WS{VRBERR SUtN
SULGDOL HEAWH MHGQX SRP{FNX Y ERGHVEowWERRIQHMEBSRKKEXNEHDN\R GGRSRVLD D
]DPQH NUHVOL" pLDUX WHGD PR&QR RE UANEREGSARK ra RDOTH/K0IA sHID spajaMapighnuty
animovanysymbol vedierka (pozrDbr. 5 vpravo) ako pripo- ASHQGOtN D MHKR DNWXiOQX SRORKX *XPN
PLHQND VHP VD PXVtPH YUIWL" NUHVOHQtHVQHQY bl BWUXYPYH SFORRFEKIH D& YR FKYtOL |
SRWRP FHO~ REODV" Y\IDUEL"

7 D E X INmriklad otazok do zaverH [y diskusii VR & L Ddduham$vete Emil 3 av Emilovi 4

V diskusiach, ktoré su rozvijajace, hodnc &yri situacie Da SUHGVWDYXM~ ALDFNH ULHAHQLD C
WLDFH DOHER JiYHUHpPpQp vzdelavacieho olzhu aLOXVWUXM~ QDMY\84aLH VWXSQH N
, A JORAHQEéEPL FohilbWD4PRHYG]L D YLGtPH VNV
X {JT_DMGHL Z%YReJL'J\'SJF%\'P ';W,\'TFL'J nosti, ktori VWHEH ]DK DM~ 8pLWH RP RGSRU~pDPH [
program)? x [v situacii typu(1)] .H (PLORYL ]D GPFB Koy d&kiabrly prikaz urobi ak
X y Rrykona ako druhé? Ako piate? Akode SUYé pR XUREt SUYp " QDVWDYt KQHG~ IDUEX
viate? Akodesiate? Aedenaste? x [v situacii typu (2)]yR (PLO XUREt DNR SUWYf UDH" VPR DDE
xyR XUREt (PLO DNR aWY!I yR XUREt PN R H \RP28ddme dvakrat®k zadamePl |D VHERX ,3
program B? Ako piate? Ako 6sme? [o urobiako siedme a 6sme?
X DW X [v situdcii typu (3)] .H (P L ORY L FDk®ipzdkladny prikaz vykona ako prvy
YyR XUREt DNBUWNBWNUHHYOE MR WWYUW
x [v situacii typu(4) QiURDpPH) p(P L ORY L FDkiPzdkladny prikazykona
ako pny? (nastavi hribku na 5) Ako tfeAko patnastyPvadsiaty druhg (vpred)

2 XERYR Q& PQRKRXKROQtN SUDYLGHOQé DOHER QHSUDYLGHOQé NRQ
YH[Qé DOHER NRQNiYQ\ Y\PHG]HQé ~VHpPpNDPL NWRUp VPH QDNUHYV
OLOL SRVWXSQéP VSiMDQtP GYRMtF PULHANRYéFK ERGRY YRGRURY
QéFK ]JYLVOéFK RORER aDOMaF K
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4 S H Q&b sme z plochyytiahlis SHQGOtN N W RréebffoGeRamBle, lists, tables or arrays]; design and develop mo-
VLD SULG abO NDpLDWRN JXPLpN dular programs that use procedures or functiorSlova, ktoré sa

Xx =OR&HQpP3,P2NRB]Z GLGDNWLFNpKR B® G LYK D R &t [WseMerk Wit Riake appropriate s YaDN
L

&t NURN VPHURP S\WRG SIRRIFUHSAXX pL 1 X QRIE hé' NWIBWRDPQRX GHWDLOQRV"RX DR
P{aAX(PLORYL JORAHQpP SUtND]\ SRXatyp™ ﬁ} 'ﬂ)yg%%i’g@%%\ﬁ “RX SUIND]RY SRGI
a XSUDY RapbKon Bsami Y \W Y iUD" & HIBPORCH R W™ t S tF DNRDVRH KR SUH]H
ibatiaGHILQtFLD RDEKPKRREPHG]HQEé S RPBadaznmemsaprelaQRjprv na gradaciu toho, ako sazdelavacom

(iadkov) PD[LPiOQ\ SRpHW MH =@R-&HQEsSU MBS ROMN Y SUIND]RY Nivpedipvjed® M~ &L DF
MRP WH@H SWRUENR YHN [INODGD & Ga IBWOLYEFK ~ORKIFK 3R XNRQpjehQ pris-URFHV X
AHQE& SHASRIEPHG]HQtP &H WR W Rria-R O DEH.HQ QKR HGLHU RN PRIL D/ /PRt QD QHM JiYHUHpPQ
mej alebo nepriamej rekurzii. N@br. QD ]DpLDWNX W H2anadi pRdsahavier ekupinyredukovanim opakujlcich sa alebo

vidime, ako wwoQXNH DNWtYQ\FK SUtND]RY Q DYW O pihRBBEKOVERWENIKR Vizualizacia, ktor( prezentu-
ORYRX SORFKRX YL]XiOQH YGRIAVMUSIGIROBNFD EXa NDINRPRPQLHYDPH VDjedeHz@i]RUQH L
SUHVQHMALH LFK YRODQLH DNR QD S BIQREKOGE DINRWIl FNBE R PS Y\ NIFFQ@ R GoNiIvaaa- Q R Y &
SUtNDJRY ]DSLVXMH P Hprik&@ BVYLHA] OR RHIGRREK QMDY NWRUE LG~SRIQFLDVNYBDY @DAatPH
UD]XMHPH G H ciprfkazdv he paaeiodh vpravo. JHOQWRADIN' DE\ VD QD ALDFL PRKIOR GD@H V-~

3UtND] QD YRODQLH Y\NRQDQDHHMRS
ZGLGDNWLFNEFK G{YRGRY QHSRYDaXMH
GRYR XMH YHNRYR SULPHUDQEéP VS{VREF?

~\H@/j il statnej ponuke prikazov. Optickény 3
\%?N YL H,QLOL LGHQWL
s
URJXPHQLH NRQA&WUXNWKR | XUDRREL K XM~ F B ng Y oFRY FHQeF*fLFI;\QI/syQ
ND]X WHGD VSURVWUHGNRYD" WHQWR ?%ﬁmﬁwaiﬁ%ﬁ CRPX V1
N M P RWOD RQtN\ D pR

NUpPpWQ\FK pLQQRVWt EH] DNHMNR YHN
problémov wdvojici, anaslednymi démyselne riadenymi disku-

siami celej skupiny. Podobne ako sm&milovi 3 nehovorili N intuitivny vstup do zakladnéhoPK\EX (PLOD SHpPLDWNR"
0 GYRMNDaUkMOIEBHNEHQHM NDUWLpPNH pL [iNODGORRASYUDNYH]ISUBWRVHDE\ &LDNRP Y]JQLNDOD
UD] UR]JOLAXMHPH ]iNODGRIpYSDONRD}0DDNR QL B bW RBBQD

AHQp SBLRWDIR3 ta EXGHPH WéP PD" QD P\VQUUDMAR NRH R\WYRULOL XU p tillipa@iBK8IWLH X ¢
lanie. BULWRP YODVWQi GHILhQ pFRkazu jd a%06-pKR WREHQWX R SRWUHEH RWipD" (PLOD 8& QD
razovke alebo \SUDFRYQRP JRALWH V WolarktaY L G L WRHWQp D3 KNRP¥ S BDIY R ORK\ X& DM Y DYR
GHILQtFLD ]ORN R p&IFD WRINDRXURBRIKIXL B SULE~GD GUXKE& W\S SRK\EX YSUHG D WR
WH PL HAWH QHSRXAaXKDBMrimé BRXHAVAVR zomkresliD ]YEUD]QHQLH WRKW RBAMBI¥K WeP &
FKFHPH XSULDPL" LdefniSuRoyfabeBRMR' WH V Q H dispozicii (a aj potrebuju) iba prikazpredakresli,

robi P1? Aké krokyteda &é zakladnéprikazy?Tento pristup nam ALDFL REMDYXM~ DNR VD Gi (PLO QLH SUH1
GRYR XMH SRVWXSQH E)(rﬁééhiélbdrotumenie\IYD%EW)Qm@HER SRHMWMR PD KD @LHHA DNR P{&X Y\I
NRQEAWUXNWX JOR atd@tp ¥eRu,QWRN DN WD NMD G{OPRIOHQRX IDUERX REODV" NWRU~ SUiIYH R
&LWEéP JiYHUHpQéP RWIINDP NWBVYKHM @BRYWUXMIOAREK MDPNPEFK pLDU Y UiPFL PULHAI
k Emilovi 3% a vpravej KEmilovi 4. ND]X AaSHQSIORKQXAWMES: QD ]DpLDWNX pLDU\
Predchéadzajlici text spoluBDEX NRX MH JUHMPH GREUSRKRNG.0X VWU _

FLRX VNXWRBEQROWNHBHLYIRUPDWLNH sB8LFwRRWEH DR PRURR O\GRQFD Y]GHOIYDFLHKR
anaslednej didaktickej analyze pedagogickej intervéAgiene- NRQFHSWRP Y]GHOiIYDFLHKR SjthBaEiHVX JOR
GRVWD®BRHH QW R Y D "NIRELE W UNNALH SURJUDWR REFWHRKRVR PHG]QtND FH] YAHWN\ DOaL
MD]\ND SUtSDGQH VXPDULJRYD" NRQFHSwmersnd paLiedpetl SR R Wi b HV W elO R&HQEPL SL
EXGXMHPH 7DNiWR DQDOé]D E\ ER@eD QH ~ SroeQqeptifikovrly daprojekiowali mke vyvinovo primerané

lavacom obsahu, o graddopieracii NWRUp V QLPL &LDFL BWRALPHWRY SUL SRVWXSQRPVRER|GPRR&¥P
a 0 medbdike, ako sa simi postupne oboznamuiju a vytvaraju si tak mechanizmom abstrakcieprogramovani.

hlboke a systematické porozumenie zo}dpoyedajtmiogramoya- Ako vidime, vlastny programovaci jazyk Emila 4 je jedndduc

FtFK NR Q.a&W&pt aawkgjlmgé{nérodne kurikulum pre druohy C):k- a]OQDpQH REPHG]H®&S M E P iKBHDB4E Elementar-

OXV URDPQEN\ D& VWDQRYXseseqdercd L D MR P4 NFDOWPN p K R +Sarfan jali RIRMAID Difoia-

selestion, and repetition in programs; work with variables andva- \wtyQH DN E\ VPH QHA& SpidgtahtoMaRiM agyk VS R O X
rious forms of inoput and output 3UH WLg HWt F\NO_XV kbﬁ]k&PQMdath@zémer.TeanDéR P SUtSDGH YQtPDP
SRWRP Y\aDGXMH D ése Mdorndiebra@iadiingd  x 3 v S R Psi@t@v@lakien tloh tplnej gradacieameranych na

languages, at least one of which is textual, to solwarety of  pydovanie systematickéhohtbokého porozumenia jednotlivych
computational problems; make appropriate use of data structu- \o Q@ UXNWRY 3UH REPHG]HQé& UR]JVDK SUtVSFH

30Videli sme ichna Obr. 1. ]JKUQ~ QD MHGQX AN{SNX3 7R SULURG]HQH
31 Na zaver skupiny Glofs v druhom svete, teda po viacnasobnych WLpN\ DW
konkrétnych skusenostiach, (MWRUE&FK aLDFL RE M DMKt stVzdrieviiRmM& gpogramovaci jazyk Emila 4 prave ro-
cept amechanizmus &€& YLDFNUiW Y\XALOL VNXWiRpQRV" &H DN VD
v SURJUDPH GDM~ VSiMDQtP Y\WFRWL" & YOP WRNOQDHN I [5 YWRM N DRBVE D P H rej@ufeYDé- UR &L U
dvochaGYRFK NDUWLpPLHN LG~FH KQH ]D EXBENDX DXWRPDWLFN\ VD
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7 D E X NMeniace sa sady dostupnych prikazov gradéacii Emil 4 (redukované oRSDNXM~FH Vi®ridwkySRGRE

(1) zékladny pohyb vpred
vPULHA&NH ERGRYC:‘I& .]
SHPLDWNRYDQLH
RWipD QLwpravoD Y R A 6 END S
IL[Qp SHPLDWNRYg®
nie farby preprikaz
RSHPLDWNXM

NUH VO H QW [pR Q If¢
pohyb vpred gohyb skres- L
OHQtP pLDU\ QD\
KU~EN\ pLDU\ QD
farby ahrabky prekresli

"DKDQLH (PL@D e
kreslenie obrysu polygéno- &
vej oblasti, jej vyfarbenie
zvolenou farbou

NUHVOHR LpH BUN If¢
vPULHANH ERGRY
avyfarbovanie polygénov
VR @&LNPéPL pLDU

(6) vykonavanie pripraveného @
JOR&HQPKR SUtNCR™)

Q

(7) vykon&anie jedného alebo
GYRFK JORaHQEéFt!
spolu so zékladnymi pri-
kazmi

(8) Uprava, opravavytvaranie
JORAHQEéEFK SUtND

(9) Uplny programovaci jazyk
v prostredi Emil 4
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ASHFLILNRYD" Y & HW pretorsa oNn@eBzife bajedno, &LDNRW YilYDX&YD" ]0 R&yHRpsSelptdtentovali
aWR YOINQR |DPHUDQp S U i#CHVQIU HONRR H WIBMEIED Iy v WH[WH YVEBERKIF&K WEFKWR ~VHNF
QXMH NRJQLWtYQH QDMQIURPQHMALHPX psRPEWUXNWX LQWHUYHQFLH (PLO

XSUL SULDPRP ULDGHQt (PLODPS®lradYDM~ |C
vytvoreny autormi obsalti K dispozicii maju iba tento prikaz
adLDGQ\ LQEPIRIEVDIKRIXDMH SI" [INODGQéFK Sl
nastaveni astupov,

x ako vpredchadzajicom kroku, ale® LVSR]tFLL PAL&jPDM~ DN\
QLHNR NR ]JINODGQéFK SUtND]RY

XSUL SULDPRP ULDGHQt HRA. G D LSRMXEY M D 4 OrR
prikazy P1 aP2, vopred vytvoreé autormi obsahu. Tieto zlo-
p " . = AHQpP SUtND]\ YR VYRMLFK GHILQtFLIiFK X&
Obrazok 7. Emil3v WUH"RP oZ¥leioM H V kladnych prikazov so vstupom a st navzajom nezaviatd je-

S D P |¥é¥ kartou den nevola druhy z nich,

Toto viakno saW N X W R ff RRMRKLSW RSHGHXWLFNRX WbRWIRIO DRPVIRMKR SRURJRBHQRRRNSKQEND]
X & Evhilovi 3, kde VWUH"RP VYHWH ALDFL R XatYAMBFIDQRRAIXWMD YRODQLH NKRGEBRAH ]YROH
tvaraju tri ASDPI"RYp*N\D GBWRPD WURPL &W\U Rrht, pikratSlABWWPSHULWHEHAQH VL NUHVOLD REUI]
(PLORYéPL SUtND]JPL SRJUL LOXVWUIiFLXvzQilh. ZBMHMW RD ¥ & X SIIDQUMW BDORIX NULAXMH SUIY
potom d& pri programovani@RK SRXAL" DNR YRODQEZHURORABMPKRINQR NWRUp X& RG (PLOD U
SUtND]X $N W~WR NDUWX ALDNr&RMaLMHvahiaDFNUiW ]D VHERX Y

VD NDUWHBMREUI]NRYEP VIPERORP DXWREBWKRNY, b pPNMp 8B ot (PLOD SRX&tYDM~ Yi

kdpku (7 D E X 1NIistruje obdobn vizualizaciu opakujlcich sa
prikazov vEmilovom druhom svet 84 WX WH®DB ]D pt% BaﬁyPl P2aP3spolus DOAtPL JINODGQEPL SUIND]

stupneEXGRYD" SUPRR B 6 HK M&ledne EmHovi x upravuju posledny riadok definicie pripravendtib(konkrétne,
SRNUDPpXMPPH WRKWR YOiINQD ~ORK DO¥aPHNUWRREODNVWRUPQRX IDUERX  DE\ PR
1Y\aXM~ dbstidkdi¥ vSOIQRYDQt ULHXHRP®ADX Ms-UHAwR & H

(c)

o Yy ﬁﬁ{*&sﬁ** . detrdriy ®
t Yo e e e oy Pp ik«
» G @ Gv e Go Do

Obrazok 8. Niektoré etapyvULHaHQt ~ORK\ -

¥V WRPWR SUtVSHYNX QHYHQXM MyRdib-Q D 4 LRhriuté GDUMRG RFYND&Pp DVDN DE\ YAHWN\ SULE-~G
vym principom, ktoré aplikujeme pri vyvoji obsahu,todlickej YLQN\ ALDFL REMDY Ldodjicigdd laSUILLH SHQH EIOR K
S U t U X\ztdlavania pedagégov. WRPWR SUtSDGH Y aEhdiskkdtddhHORX VNXSLQRX pL WULHGRX 9«
PH ]G{UD]QL" &DERNGQR\JRVWXSIRALDNW RDMERFMIR SUIiYH SULSUDYHQRV" X&WWH D U
NRY UR]YtMD" XpL Widprearddza Uy \a0 néM H D sa vhodné otéazky.
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XXSUDYXM~ LQé QHA SRVOHGQEé meumaN Y G BIDIVONEL L W%vaﬁ%dwejintervencie

I6giou spodobnymS U L S U D Y H Qré prikc@RrR Hak, aby vQDARP SURMHNWH P{aHPH VOHGRYD" SI" U{
PRKOL Y\ULH&EL" ]IDGDQLH ~ORK\ aspektov: vyvoj programovacieho prostredia, programovacieho ja-
zyka, vzdelavacieho obsaliu SUD FR Y Q pdhRpokaradtras D
tégie aREVDKX Y]GHOIY DXQHLDN KpiRddse DyudieN D
NDAGWEFKWR DVSHNWRY YSOéYDO QD Y&AHWN
VN~VHQRVWL VPH VL YHGRPt WRKR &H Qia S
X programuji svoj viastny prika&2 W D N jead-deticii opako- GRN YéYRMD (PLO LED pL DADWRPINH | DPHYIBC
vane volajiPl, neskor ajspolusDO&tPL ][iNODGQéPL SUHNDIEPQH &ekMHSRR~VLOL VD KR SUHJHQWR

X programuju svoj vlastny prikd22 WDN &H RSDNMRRY D Q%OWQ%T?M ~
DOH SUHG ND&GéP YRODQtP QDVWDY LD POV d}@ﬁyﬁ&\,éﬁdgakbwgmmy
7LHWR QDVWDYHQLD YA&G\ JPHQLDPLDpR SUHL%‘EW%%&H@WéL tP

Spomanan@tapu vldkna ilustruje Obr. 8 na UlobiE (a) vyjad- _ ~ o "
ruje avodny stav definicPl aP2. Maly zeleny symbol naradia =D DO&LX G{OHaLW- VNXWRpPQRV NWRU-~ V

VKODYLpPNH GHILQtFLH VLJQDOLA]v(m/lNW"aﬁaU'é‘éYBﬁPAHQHS'FWWW@WWEM”C'&
aRSUDYL" MX DOHER MX FHO-~ Y\meyRuUe9a ERI3@(PLOpF QUSRYPGXYHPH LED ]D RGSR
budihovSULDPRP UHALPH SR frikaydwphetv UL VAW R RWITN Y SURFHV Hza@stRjMDry e OH 1iUR
btP YJQLNQH UHWLDIND L VWDY E ]&@&BWWB&Q?H&W%W-@%@W%%BGm\"ﬂa"‘ﬁw*
dlohy. V GUXKHM HWDSH &L DN & QHPKIMWBRUHEHRQ=ND aLURN~ Saizddmasieatjco HaL WR
ale modifikovaliP1tak, aby rovnakym programor@2 vpred P2 k\{alltatlvnych akvantitativnycl8 vyskumnych projektov, zamera-

vpred Y]QLNOL UHWLD]N\ DNR LL DAY BRI WA SD QDYUKXMH SUHVN-~

PD" UHWLD P\RS @4k’ aby programor®2 P2 P2.. x WUDQVIRUPIFLX XpLWH RY ] U{]Q\FK SRK D
YIQLNRO QDSU WDNEéEWR YEVOHGRN ULHadiRddRony izGl&ehi@Rp I3V BHWOLHDGXM~FHKR RE
(v) JRGSRYHGiI DO&HM HWDSH NWRUI Y\&DSpQWHQ R 0& LYX G1$O DD Y R BAYIRKY 1S R X\& YLIH G H

XY SRVOHGQRP NURNX JUDGIFLH (PLOD ®f] ﬂﬂb’]@i’g@fﬁ‘%t%%'ﬁM YyiRfprrrogranmob V"
JRY EXG~ 4LDFL SURJUDPPRRG "DVR RMIfINR sa vyvija ich vlastné porozumenie jednotlivych kon-
alebo textového zadania, potd?8 N W R U p P,RU\ALPE B ceptov adperécii, spdsoby, ako realizuju jednotlivé hodiraka

N W R U pa8R2adlyzujl, planuji aJLHALD WDNWR ul{iﬁHMﬂﬁ‘BM@i}’DW”-*D FX O NtetiRKE postapy, Keore

SOH[QHMALH REUIJNRYp SUREOpP\ avrhujeme pod., |
x WUDQVIRUPIFLX BOIRKRF¥KREIQ}FK SRK DGR

X programuiji svoj vlastny prik&2analdgiou spodobnym X & Y R
pred pripravenyniP1 tak, aby dany program, ktory volaRj aj
P2 vytvoril dané obrazky,

5 DISKUSIA poznavacieho procesujednotlivych detailoch, napr. proces
A ; ; A ‘ vznikajuceho porozumenia jednotlivych skiimanych konceptov
5.1 Vzdelavacie Cle,|.6’ vzdelavaci obsah ajednotlivych operacii, ktoré QLPL Y\NRQiYDM~ WUY
a programovaci jazyk aK ENX YJQLNDM~FHKR SRUR]XPHQLD WUDQ

V predchédzajucej kapitole sme charakter'izovali programqvaci ja=  SRVWXSRY SUL ULHaAHQPFIORK RIMQA\WH BIRNDLY
J\N  NWRU& SRVWXS QgtadacibIsh vARESMNAdieEN6DM ~ R Y DFHM K R GAnQi cel@skupindviyth\iskusii, sposoby
REVDKX (PLO  $UJXP HaRejtorsivuRcHA ¥/HPHL i ®HD Mh viastnych zapisov postupovdL BAHGR SUDFRYQpPKR |F
vo vzdeldvacom prostredi, RRAQR HAWH Y pri@arneD N L &pdd.R
vzdelavanie +prezentacia vlastného programovacieho jazyka po- . - - .

" o | ucg e aD O fGylskiny XNiaX a rBpie-
Q~-ND OHQ PLDVWRpPQE SR 'W@@B’&%VW‘@W ?r\:)%%&rl?(wmmgswgwwpmvo%? LpQIRUPDWl
na jej vzdelavacie ciel vzdelavaci obsahwznamnéP\aOLHQ Nt\ ni ﬁ R % GREt SRNUDPpXMHPH-YR Y&VN
aNRQAWUXNW\ SURWMRIDRFRRHBH UR]YL Y\?(\gHg\/i\gD\ﬁL KR REDMDKOWRWIE QD/WREE DN ¢
VWUXpPpQH SUHG VW DomuGko ydagii alos budy-W X ickych. alidaktickych principochQ D G YrialEaia 4 \6
jeme tzv. vldkna zamerané na postupné |@DQLH SUtOH aﬁ%@’@é 6%( yeh p P )

WERP

) X _ o = YDFt MD]J\N VPH VL Ft
Do K OERND S O L N ary ¢? SRR IR DR IR By sUr Uk 2t bRy
. ' ’ covali soboma intervenciami Emila, bud VW UP&t QHa VPH ]Y\

1D awzBkladym FLH RoPojekte je metddami vyskumu vyvo- y
MRP L LGHQWLIL N ReoperasielsniNdo Eaps-W \ I§UL SLDWDNRFK DNprograrpdv@nV RpQtNRFK Y

tvrdia ako vyvinovo primerané pre GUvod do programovarai-v 6 32 $.29%1

marnom vzdelavani, & LH& LL LWHUDWtYQH QDY ~ ‘PS P A Y D/« .

aRYHUL" SUVPINYBDIQFLX DNWLYtW NWRUi%Z%%Z% Fﬁla% Nv!g%{é%w%.NWRQIASURVWUH(
) 1/6602/20 prisge %x 8%/ hitis MRYYEMAR MD D

RYD" VL NtwBEdokwzQmere zvolenych konceptoope- S H P NRYD" Qetied FDXFVR U RG LV LRI

racii vkrokoch sSYKRGQé&P UDVWRP NRJQLWtYQ%{\/N @355 @/FL & Eg[g . _ 5 1RV\

SUtVNWXS VPH GHWDLOQHMALH SUH]HQWderg r@?&kt rat '%@&Ol XﬁJﬁ-F\ﬁé%ﬁ%EQRKR Y.

NRQAWUXNWM. SRGSURJUD jovych adidaktickych principov VQD&HM V~pDVQHM SUiFL

vychodiskéa prave tejto spolupraci.

BKtoryv VHEH ]JDK D DM Y aHWMoBHBOYRILFNGAODPDOL SRXAtYRD (PLOMRY Dt LQIRUPDWI
%¥7RWR SUHVYHGPHQLH Y\WWORYXMHPH DM YIXMIMGRY QDR RpNX AN B N B RARALPDXY W Fop Q B HX
5., na Slovensku, yHFKiFR @atFK NUDMLQIiFK
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ORELOQi DSOLNIFLD QD LQWHUDNW1tY(
Mobile application for interactive trip s

OLURVODY %0aiN 'DQD +RUYIWKRYi
Katedra informatiky FPV UMB Katedra informatiky FPV UMB
7TDMRYVNpPKR 7TDMRYVNpPKR
%DQVNiI %\VWULFD %DQVNiI %\VWULFD
Slovensko Slovensko
miroslav.blsak@student.umb.sk dana.horvathova@umb.sk
ABSTRACT VWUHGQéFK &N{O SRpDV V~"DaNSRORIYiNIPH

The article dea with the use of mbile information and S lkatedouinformatikya kaedoumatematiky FPV UMB.
communication technologies in the eftschool environment. We 2 3 ,)5< f, Y529 $1, (

want students not to spend a lot of time by using mobile phones ALIURYDQLH ERD R &R W DM Q &Rk IO X &L H
tablets orcomputers, but we also wafibm them to be digitally YOiGQ\FK-WDNPWVQRVWL NHG\ V~ GLJILWIO
literate. Itis in this article that we want to show how we can SULURG]HQRXQIMKRDMDXGRGHQRp WM &ltPRWD

combine these two differences into amdity. In an effort to solve DOHM WEP YLDF RMWHN i QMHPYHK @ X MA@ DE\ V
this paradox, we have created a mobile application for the popular] D @ v X

Peéa é NR §Q LG3i D RFKUDQ\ (
enctySWLRQ JDPH FDOOHG 1LJKW &LSKHUVVZhBGHquﬁ&)W §O§(€%%WIWQtP

Bystrica every year.Subsequently, it was tested by high school LOWHUOHWRY&FK D PRELOOBFK WHEBEKOROVJ
students in the form of a competitiddve verified the adequacy and V?l chh@ig' DEK Q Q y

complexity of theused tasksas well as the intuitiveness diet ]
control or suitability of the graphic side of the application in the -U\SWROyJLD MH YHGD NWRGH¥DIUBRRDIQUP &l
form of a questionnaire, whids located inthe application itself. VN O BaGzidvoch p D Vaktyptografie aNU\SWRDQDOE&]J\ 3L
There was also an interviesfter the competitionith a certain PHQRYDQi pDV" @8WXGXMH DNR QDWNEK®~" aL

Keywords RSDN SUYHM WHGD HHWyYyG\ O~aWHQLD &aLILH
Mobile technology Block programming. Didactic trip. Ouwf- aLIURYDQLH MH SURFHV ¥R QWHRE XDJOX ~RWE
school enviroment. XNU\WLD SUHQiaDQHM LQIRUPIFLH D GHALIUFR

SURFHV VSIWQpKR JtVNDQLD VSUiIY\ YR IRUP
ABSTRAKT ]JDEALIURYDQHM SRGRE\ ]DALIURYDQpKR WH

yOIiQRN VD ]DREHUMOEYX@&FRMRUPDpQIFKDQVIRUPXMH [DALIURY RQ&J\S W[\ UDD L R N/eY
aNRPXQLNDpPpQEFK \WHFERDWROYYNWRNSYR DOJRULWPXV QD]éYDQ& WLH& &LIUD MH MHC
jednej strane K FHPH DE\ 4LDFL QHWUIYLOL YSHJRFHIYRY SWMWRWYDQRK DM~ &LIURYDQLH D ¢
mobilov, tableW RY ~SRptWDPRY DOH ]iURYH AIFKIPHWH PDWHERWLFNi RSHUIFLD aSHFLIOQ}
GLJLWiOQH JUDPRRWR R 3{ONM@INN i FIKFHDNRHVS ]JQHPRAQLOD RGKDOL" REVDK Giw >
GRNidHPH WLHWR GYH RGOLAQRNsMihe VSRIMLE RER MIGQWRR W R MAR] XPRM P\ L 8 R JRWDH WIR
ULHaL" WHQWR SDUDGFéﬂ.IN’H@YiDSQHW~0 *F'LQTK XhY Qsa problematika kryptografie zmysluplne
PRELOQ~ DSOVUNHGEGRH MXLPWWUWEBYBPK|INW aH SRG D LQRYRYDQPKR AWiWQHKR
IRUPRX VOvepehidl primeranosti ®iURp QFRMEL W & hiimetu Informtika ,, PoslaQtP  YéXpE\ LQIRUPDWLN\
SUINODGRY DNR DM LQMXYWRCIRMWML HUYBIEBRHEM SRFKRSHQLX ]INODGQ&FK SRMPR
VWUIQN\ DYOHNLFHMBOL]RYDOL al RWWRX eCRMEQNQeFK SUL SUIFL V ~GDMPL D WRNX |
QDFKiGdgrhotiejapINiF Lt lHFKéEDOSERQX'NLRR]KIWR\NP?’P[&.FK\XDRYDQLH ALIURYDQLD WHQWR |

V~-"DXHUPNLWRX VNXSLQRX &LDNRY VS DD&Gi DOA&LWDDMWRALI JiIEDYQRX IRUPRX
. ~PR¥@RYi UR]K DGEOWKEGHYWRWR REODVWL MH VDPR]U!
ORELOQp WHFKQRBRYPH SURJUDPRYDQIH A & DNWLFN) .
Y\FKiGIND OYRRAHNBQRV" 3 OZL(%’/\j{Ve J/\‘.(_&+12/|*,\(o

R . 9="(/E9%$1E
1 092 +ODYQi YEX®RGEWLD PRELOQE¥RKYWNHFKIYRQYJIU

PreV~-pDVQEFK DM EXG~FLFK XpLWH RY DNDKWH &RN#EFKVIYHSORMORIQ LKROTHIHNWtYQHQ
-iQ $PRV .RPHAURGE{MHBLWEFK SRVWIY ptodSlP JRELFAKRNG\, Y\XALWLD YR Y]GHOiIiYDQt !
KLVWYyULH 1LHOHQAH FKFHO Y]GHODQLGIDBOHGRIHOWNEFK EH] UR]JGLHOX

SUHVDG]RYDO ]iVDGX Qi]JRUQRVWL aDOH DM ]DVWiYDO P\AOLHQN A .
KURDYE pRYOHGQp V@ KU REIMDADY sne 4 IPAYNRC B\RBBRAN ¥ o rAAE QR rRwW L FileX %

Y\WYRULOL PRELOQ~ DSOLNIFLX NWRUI NRitM%Q?SHUEMW%&Daléjlgﬁe&égéUﬁHVUOXFKRYé
DYADMLYLWIOQHM SRGREXH EYBERIFQBP :
QiIVWURMRP SUHWRA&H GLGDNV@&H\NiP]iiVDGDS@Y]‘Hb'&%%/‘%ttpw@HG{W'SW‘RR@OQ’B]RUQRVV
GRPLQDQWQp REHXWBRWOSGIODI RWBNRIRYD YN-VHQRVWL
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X XPR&a XMH PRWLYRYD" SRGSULHPHUIGE®FR 30 MN i@WDECQHQEFR) Vkate O DSOLNIFLt
ALDNBVYIRL QDFKIiG]DPH JQUIGRDEHRRBIARM DSOLYIFLL RE

3ULQRV NWRRELQOD WHSRQREHUIYH Y%C;DDBSIW\EQ]E][REUDH\,GFRJWE)]‘QtNRP NWRU& RE

Y]GHOIYDQt ]KUQXOD %ULWVNi DJH Wﬂ,bgbgﬁ@ggﬁ”@@ﬁ%%%mlmﬁééﬁﬁazﬁp

aNRPXQLSFLX > V~"D&HQtMD S Crl GIDAL BEAAe N R Q N UnjewQ ith

X VSROXSUiFDPRHGDL] ¥ LDXNM H *36 V~UDSGIQU@HD SUtNGRGMP PXVt SRXA&tYD

X SRGSRUXMH PHG]L QLNLPNHR MQQIHNI¥ER" D- GtieMdbr. B). 1iVOH G Q KRV HYN R [EL\DWML
VN~VHQRVW tY HEG RPPURR/NV D SRP{FNDYiG]DM-NDP Qi PiP KobY.55 DQGtFLH

X XPR& XMH WR DE\ VD &LDN {(DPHQIVO]DY B Gr-QNRH UBN&RVSMLPLDWNDP DOH DM U
RGSRYB®DBtVWUDWDpJLH VSRORDH@®EMAEResta .H VIRNROt GDQpKR PLH

6DPRJUHMPH H[LVWXMH YH D L\0S8 RURERYGREEAE B Ry H ULBSH) t S ROIR KiBigbion

NRPXQLNDpQéF K R MPXCRRADIQILD BRO W/IRAH W
6] *UHJi[R,YAH G [EMiér, 0L F K D OyLHbUNHDW NRLYQ t>
RSLVXM~ GHWDLOQHMALH DNR LFK YKR(Q

=KUQXWp SRIQDWKDRYDQtY ®WRGDAK Rr\ X
PRELOQéFK WHFURRHOWHLtY]EHOIYDQLD
YEFKRGLVNRP SUH Y\WYRURN@LRU BREAD Q
SUL UHDOL]iFLtORD WAH\PDW VFNBRAH SUH 3
AN{ONUHP WRKR PHG]L YEFKRGLVNi SDW
NH aH VD V~"OFH QR WQDBDIOMHYWD %DQVNi %
YEFKRYD DNRUMHGRIRYEFK WpP Yeesé& \X|
prispieva k]YEAHQLX YHGRPRVRRMIMW i FUR MW
VSR]QD" YLDF \WoReMH PHVWR D

4 02%,/1E $3/,.E&,$
IDMVN{U Y\VPRHW-ORPR) p & BKAUODPL Y\WYR
DSOLNIFLD IXQJXMH

1RpQp #-BULIUGRYDE v NWRUHM V~SHULD
WURMpPOHQQpP WtP\ 7LH PD®B YWBQRKI
Y\O~aWL" MHGQRWOLYp &LIU\ NWRUE&FK
VWDQRYLVNR 9\KUi WtP NVWRUE& JtVND Q

1DAD DSOLNIFIID IZRGRMER R P PdEhienRdut S
VSUIYQHKR IXQJRYDQLD MH PR EHtet&yp ]DU
SDNWtYI@Q\WREIiOQ\P ORNDO L]DJDXBEEPX VAPV hIPG
=DPHUDMPH V DurRdeMYOIf ¥ h@Dom menu. Na

hlavnej obrazovke s) DFKiG]DM~ & Wd:UaW MOV p 6 S

2EUiI]BNDUWD 2EUI]RRFpQD
YIJED =GURN Zdroj-[Autor].

2EUI]RNQGt®LD
JREUD]H Q pBlofpoD.a LOXVWUDDQI
D S O L Mdfe}: JAutor]. 2 DSOLNiFLt = Zdroj:[Autor].
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VSUiYdgdtaneme SUtN @Br& PiPH Y \U [(db@E L6).

V SUtSDGH &) polBybti@me upozornéer QD QHVSUi
SRORKX FK\ERYBF] BGDWH QR GFRMHABHHPH £
NDP PWDHBIN tSRNUDpXMHWEP F

LQGtFLX
QHY\ULH&LPH YAHWN\ ~ORK\

PreVSUIYQH IXRIRYMNFIUH MH QXWQp PD" &
DS OLNipdldhe SAdriadevis S

zariad@mia a SRYROL"

6DPR]JUHM P RWD RMNW-BYRELOQp Gi\GDYRE

DE\ VL DSOLNIFLD PR K®DWDELD KXRESD 810
SUH RGRVODQLH Y\SOQHQpPKR GRWD]QtN

$NR VPH VSRPtQDOUHDGHWXNRQMHSURYV
internetuaS Ui FEDW D EB|DIPNODGMXWHN UDQh @@ RE

%DQVNiI %\VWULFD

fext || get FIEREA TR
[-3= B Seniry 243339596 |8
= 1 global pocet_clenov ]
 seniry 1615407671- g
a F21 tem )= - JPEY global index_pre_GPS |

L BT nasia_sa_zhoda> TN true | il Sontry 1146572763~ I

{0 tem 1 =BT global kiore_cisla_bol_v_GPS -

[ global nfkal G0 LE U BT global ktore_cisla_boll_v_otazk:

il sentry 926 then  cal
R R global tiore_cisla_boiiv_GPS - TSl

[ BN global index_pre_GPS -

RN TexiBoxs 3taza - Qi Text - BURI M
call ToggleKeyboard
(=10 uyber_pozicie_kde_sa_ide -
L] giobal je_kontrola_polohy_ok? - '3

£ Web2vyhodnotenie ~ 3

2EUIJRN8SNi&ND SiU EOR N@t¥ 2droy[Ap@]H

Y\]HUi QD&b, cdDWREHM DSOLNiIiFLD pHL
aLQIRUPIFLH
Olazkal Odﬁpov Lamn;e Lon;(llud polo:ner Kde maji ist? : Najvidlale Najvzialel

1

2 Kolkoje 2 +2?
3 90°+90°=°?
4

5

5cm = mm?
7 Ktore Eislo nas|

2EUI]RNDWDEIiI]D V ~GDMPL
41 =GURMRYp NyG\

1D YEYRM DSOLMNIBUBIVPNEé] HRBEQ W RNUWIRIE
Y \ X & t¥oRov pprogramovare. Funkcie DM QiVWWRNIE C .+
SR Q ~peD vytvdrenieGRVW R BRIPRINNOO RN Y VFpQH ZdiojPAStL NiFLt
SOQRKRGQRWGQ@HULNEEALBNRVIWXSQi il Q C~ " gerrrrrarae
DE\FKRMDDD. pLWI
REUIINFPHYWLOL VD GR UR]JVDKX VWUIQ
jeden blok vNDAG HMDWOAP QHQ Y\EUDQp EORN\

VSRPtQDQé& HGLWRU

V\V W pRdroid. Z G{YRG X

when Click
do | open analher screen screenName  * [EECII ©

when [ENETETIETIES Click

do _ opon another scroen scrosaame

2EUI]RBbORN\ KODYQpKR PHQX

v

1o nahodna_otazka do set gl

1o hiavne do set Map1 Wi
10 ukaz_ma_na_mape do call
10 export_vysiedkov do set

10 priprav_na_otazku do set.

10 vyber_pozicie_kde_sa_ide 10 vypis_otazku do set Lab.
10 kontrola_ci_sa_pozicia_o.

2EUIJRENU\Wp E O R Ntart? 2dpjautdr].

Screen2 EmmorOccurre.
LocationSensor! Loca.

4 487303279 19.1361Z 0.001401€ Je modernym a pritazlivym miestom, kc 48.731092 19 13731
180 487351290 19.1499C 0.000381£ Jeden z najvyznamnejsich pamatnikov 48 73524C 19 15027
5+5? 10 48.7355300 19.146240.0001991 Je katedrala na rohu Namestia SNP a k 48.735642 19.14607
2422 4 487314730 19.14652 0.0002235 Je Zeleznitna zastavka v Banskej Bystr 48.73149¢ 19.14675
50 48.7331060 19.14622 0.000235€ Patri medzi vyznamné slovenské divads 48.733021 19.14600

2 487368710 19.1378¢ 0.0011934 Vznikol v roku 1896, kedy plan konecne 48.73610C 19.13698

=GURM
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when ‘BackPressed

do 1\ close screen

when Initialize
set , o | cal ‘AppName
set : | SpecialToois1 - &
set ) to | call VersionName

initialize global (L0 (Y10 | [0) create emply list
shen any U

initialize global (L= o &) when SubmitButton Click d...
[ iniialize global (C:910 | [0) create empy st |

do [replacelistitem list  get EITIEEIENEY: TRE
L0 S global index - §
replacement (=) join | get FEIT T
8

of component | select list

Notifier -
global spatna,
global index -
set ListPicker.
of component | select listitem list = get GEIEIEE

[ fais= - |
E=T globsl index - TERMOIIPS Yoo YT

e (2] global index - | length of list list | get [¢13]
then  sot ListPicker. KR
of component § selectlistitem list | get [ TIT TN
Lo glabal index - ]

2EUI]RNGORN\ Y VFpQH Xdra:RWoE]QtNRP

5 60!%a

6~"DAda XUpprQALDNRHWNRRKHGQEFK aN{O =DS
mohi GYRM D& WURMpPOHQQp WtP\ 1DA&tP FI
informatiku, matematku@ HRJUDILX GR MHGQpKR FHON
Y\XaQHJIDWtYQ\ INVRRRP &¥LDFL WUIYLD YH N
pbDVX ]D REUD]RYNDPL WEQLAKSXaMiDGHQt
V~"DaH DNRGVGEGPDIWLFNHM YSRKIEI]ND\O V P® D
GRPLQDQWQpP YORRWRRVOWQEAKKQROYJILt
YIGHOIBDIQDGRP QD PRAQRV" XNODGDQLD
vV~"DAaL GR GDWDEIi]\ DNR [pMUSEMGEtFK LQ
internety QLp QHEUIWLXSBRE®DLQEFAKH SUHGPHWRF
SUtSDGQH MHM MHGQRGXFKHM DGDSWIiFLH S

5.1 Priebeh
2VORYLOL VPH XpLWH RY QD Y\PplddduéFK VWI
opomoc priSUR S D JiF IDokbrdddne aRVREQH UR]GiYDC
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SUHG ANRORX LQIRNWBp@p KODHAKIilG\| DO L NaN © DHVQ§eba W LIa e KiG]DOD GYRMLFD RUJDC
LQIRUPIFLH RIiWO-H8®WDRDOL GRWWIMND R ®tori zapisovah odpovedeWtPRYG D@~ ~ARIOX RGFKRGX
ALDNDRW XpLWH RY pR QD]QDLRYDORYDRMHINRENGH SURE®WPRXYABERPRK O
aXWYUGLORDGERNPW.RPMUH

6~"Da 2MM@&hizovali naliPHV Wt Badn3key Bystrici @j
naprieck ]JOIRA HSLGHPLRORJLF Nddgriaziiiepv X i F L
SUHGSRYHGL SRpDVLD VPH \&@ODDMX UR]JKRGOL XVNXWRpPpQL"
IDNRQLHF QiP SRp®DXMN>XGO/REHKCEESIBID
RKUR]JHQp 4LDGQ\PL 6RERWOHWNVRYU'MAL VD ]~pDVWQLOR
ALDNRY VWOH®Q¢ARREANiV &H GYD GQL SUHG WHUPtQRP
X]DYUHOL QD MHGQRP EDQVNRE\WWULFNRP J\PQi]JLX QLHNR NR WULHG GR
NDUDQWpPQ\ RGNILDRARPDDELDBEL"IDNWRUE
ovplywil SRpHW V~"ID&ALDFRFKQDQiI RKWXGRPD
XX FRIDSNDIL DRloRge v VDK ey e - Dage 2eulmmLQe V=D
na stanovisku na tom istom mieste.

ALDFL VYYODRQ@H Q DneAoi \Hlrierkisko) GR SUH]HQPp Y KUDGQRP L =GURM >2UJDQ
listiny. % ROL LP UR{(GODP\IWERNE® OtVWRN GR ' =GURM >2UJDQ

1;“ n ﬁ :ii l« i,cfiu

|

2EUIJRNOYRGQi UHJLV \DlgafDh Q-4GWRM > 2EUiI]RN6~"DAQ& WtP QDFKiG]DM~FL VD SUL
Potom dostali RUJDQL]DpQp FSHFOMR\ W"DAL PRELOQHM -GURM >2UJP@L]DpQE W
DSOLNiFLt DM Y\KRGQRWHOQLX PoY\ULHEHOQVSIEFW L N HWREP L Vprétehal® F L P L

Y\KRGQRWHQLH SUHG EXGRYRX %DQVNRE\V
kraja.

5.2 Vyhodnotenie

=D NPUSUIYQH ¥YWORIHNDO WtP ERG OD[LP
SRPHW ERGRY BRESDGQH VS U ivdpovate

sa QD NRQWR WitPX QHSULSRptWDOL A&4LDGQF
PtQXVRYp BRGYD QLHNWRUp WRRPWH ERRSRNO
Y\KUDO WHQ NWRU& WNRWRU@ YNJOQMD W&
odpovede W UDWA&ARP pDVRYRP LQWHUYDOH

9 DND YLDFHURIP AL Q&WiBW D YWHaXpJ\ SUH SUYp
WUL WDRAEDH YHFQp FHQ\ SUH YdmHyyNeFK V-~
QDSUtNODG

Vi / i x IRJLFNp D VSRORpPHQVNp KU\

o ' knih
2EUI]RANDUJIDQL]D S RO¥g&DwD RM > X Y
'] QLIDPQP 94D p QG . x  WULIBNRIWO DpR X _
IDVOHGRYDOR VDPRWQp MDGUR V~"D&H 7tR\ Y| \RPpLmBORYDOL DSOLNIFLX

z Obchodu Playhttps://play.google.com/store/apps/details?id=qp EHIGU{WRYD VO~EKDGOi
[pinventor.ai mirob333.5ifry&hl=§k JDGDOL YV W)E®O EGDM HNI%]S Q{\ A L]F; D JIALWRN ;Y R YLUWXiOQHN
ULH&L" aLlU\ zadeMiRKppmiatkah VEOt]NRP RNRO{ y

1iPHVWLDPBNDAGRP WDSRERMRHQVNRP NXOW~§B§(§DJDDQF’ PDWHULIO\ SHUi ORJR Y\
. . ; aLqQp
mieste dostalmatematick- ~O.R K X
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2VRELWQp DN6XMHMNBEWWULFNpPX VDPRVSU
]D ILQDQpPpQ~ SRGSRUX SUL RUJDQL]JRYDQt Wt

9H Np DNXMHP SDWUt R-baDigch]y s@@P X WtPX
QHIYIOIG

3UtVSHYRN MH SRGSRUHQE& RES0RMRYW PFLIU
QRY&FK WUHQGRY Y LQIRUPDWLNH GR YéXpE
D SURJUDPRYDQLD Y SUHGPHWH LQIRUPD
Y]GHOIYDQt SURMHNYEO2(G*$ 80%

2EUI]RN6W {@namiSUH S U Y padahly towvade)
=GURM >2UJDQL]DpQéE WtP@

ZG{YRGX QLAEALHKR SRppMerne- p\ys6OKEQtNRY D
SUDYGHSRGREQRRMHR D &K UWWBOGHRDABBVWQLN 2EUI]RANyOHQRYLD RUJDQL]DpQpKR WtP
QHMDN==VFPHQPM WR YH PL UDGL =GURM >2UJDQL]DpQéE WtP@

53 6SIWQi YI]JED BIB/,2*5%),&.e 2'.$=<

6SIWQi YIJED VSRptYBRIRURGDQOH N¥H @AHHURAH L. 2002. ITHERMPH VD . Blatisl®&¥ DQLD

0 SULURG]HQp VSUiIYDQLH pORYHND NWRUpletydtkd/NHRGRI RH.EG N R K6 Q ROU'X P -8052 vV ,6
NWRUp SRYDaAaXMHPH ]|D QDMG{YHU\KRGQHM®&H O{aHPH VNRQ&AWDWRYD"

d4H VD WRSSpDER SUtNODG\ LFK EDYLOL [Zp RSORIGNCD MV BOH7 Riyp@htddid, kyBe¥kRminalitaPraha :

jedenttP XWHNi QD VDED ERVOLSNRE TechPedia, 2017, 39$SBN 97880-01-062050. 'RVW XS Qp
QDFKiG]DM~PISIOR MIPAX QD &LDNRY XYLH@PR7BALVYB(LFP2*, &.6 O6738 AWIWQ\W]BHO|

SipLO WDNéEWR MBQENSWD/EPDAHKRYRYDOD SR REYDK R YSHM HARQOLODH@ 'RVWXSQp
DM SR JUDILFNHM QWMiQNBG QH FHKABD\L U t NtiodYAawwEsta u.sk/sk/svp/inovov tnyvzdelavadi
IRUPXORYDQp JUR]JXPLWH QH rogram[cit. 3.12.2020].

P\AOLHRNPLWH E\ GR SRGREQpKskgtli RM HN W LW K& D N WHFKQRPH DHY D K K
salen GUREQp FKVWERUp VQDI&VHDLVN—-VHQR\Fan_n'aCh ratislava : MetodickoSHGDJRJLFNp FHQW!
SRUJDQL]JRYDQtP WDNHMWR DNFLH R®-~"Da VOW-RIIDQL]RYDOL SUYENUIW ,
QXWQp SRGRWNQ-~" &H QLH \1R||dQFpuaD|q[ﬁl]i%WLNx<,86 R/Y; | 2013. Mathematics Teachers
NWRUp VD NRQDADQND&HGE W\RN YL lali OHQ Vv Ba3dipgss tgylgiggrase ICT in the Classroom: The Case of
P\AOLHQNRX SRGREQ~ DNWLYLWX XVNXWIE'?@%DF‘?‘ME”dWﬁ'?zﬁ@o%ﬁ’@_B" Refp in Israel.

DSOLNiFLH ]JDVDGHQHM GR PLPR&NROVN pKFkngr;@'Pp@Ii‘lplﬁQ%:L%Emergmg Technologies in Learning.
2013. 70 p. Vol. 8, No. 1. 19618630383

=E9(5 [6] 0,07 0 ,.7 YR Y]JGHOWDIMD 3HGDJRJL
Sme radi, AH VD QiP SRGDULOR V~"D& ]RUJD GkJR YDavskeMiniQerxisyLTrnive, 2013. ISBN 6@
QHSULD]QLYHM HSLGHFIWARYEFN& MDV S\R RIFBREI56.

PRELOQHMHDBIMANIGD )39 80U SUBPARUWDER iP5 (*E 29E 5 ,QIRUPDpQp WHFKQROYJLH
WiWR [DXMtPDYi IRUPD VY\XALWLD PRGHUqgé&mRkky WERKQROYJAQLYRUJLWQpP Y]GHOIYD
Y]GHOiYDQt SURVWUHG QtFEXYGRHF KRV WAV PHEPUYIVNHM ~QLH 1LWUD )DNXOWD HNR
PRWLYIFLX Y\KQ~" VD GUREQé&P FK\EiP D @RV HARX NHEM 8 RY QRHKRMSRGIUVNHM XQLYFH

YyOHQRYLD RUJDQL]DpPQPKR WtPX WLHA sb@b@bﬁ.@@@c@ %'ﬁf\éé@ﬁ\ﬁ'%# VPURMHNPQHM
ati

aV~"D4 JQRYX |BoRON@MPDEXGQXWH Qi V@BFVAHQRY" D2 )8/,(5  MICHALI yKA, P.,

XUPLWH VPH VilB ISGEXpNWRYp VPH Y\NRQDOLY(5(7.29E 6 ,QIRUPDpPQP D NRPXQLN

9HUtPHO DX G ~FH V Dza@pgeiZBRG\DUDA HaWH oHYFFHQROYJILH YR YIXp Ri¥eD Q Ka®dbaV HPDWL

aVQi E8] REPHG]XM-FLFK RSDWUHOQT mafematiN\ )DNXOW\ SUtURGQ&FK YLHG 8QLY}
Filozofa v Nitre, 2007. 212 s. ISBN &D50-925-5.

32 $.29%1,( [9] 1RpQp .EEpUWww.outdoorinstitute.sk/51/n@&-n-sh k]

DNXBMMBWHGUH PDWHPDWLN\ )DNXOW\[SUEBHRGQEFK YLHG 80%
kkWHGUH LQIRUPDWLN\ )DNXOW\ SUtURGQ&FK YLHG 80% VDPRWQHM
)DNXOWH SUtURGQ&FK YLHG 80%B&anskeBQLYHU]LWH ODWHMD %HOD Y
%\VWULFL ]D SRGSRUX SULzaR0Oskp@tif RYDQt V~"DA&H D

YHFQ&FK FLHQ SUH SUYp WUL PLHVWD DM FLHQ GR WRPERO\
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SRURYQDQLH DEVWVUIDNWGREBEK ROWRXEFK N
V~"DaH L%RERU

Comparison of abstract tasks inhigh school categoriesn the
Bebrascompetition

IXFLD % XGLQVNI Michal Winczer
KDMFI, Fakulta matematiky, fyziky a informatiky KDMFI, Fakulta matematiky, fyziky a informatiky
Univerzita . R P H Q V WRr&tiRave 8QLYHU]JLWD .RPHQVNpPKR Y %UDWL
0O\QVNi 'ROLQD 0O\QVNi 'ROLQD
842 48Bratislava 842 48 Bratislava
Slovensko Slovensko
Lucia.Budinska@fmph.uniba.sk winczer@fmph.uniba.sk

ABSTRACT DOJRULWPX QD &WUXNW-~UH Y\WYiUDQLH
In this paper, we analyse thrgeaphtasks from SlovakBebras av NWRUEFK V-~ ~VSHAQHMA&LH GLHYpDWi

competition included in year 2020/21These three tasks are MHGQRGXFKi PDQLSXOIFLD VR aWUXNW-~UI
focused on abstraction use, more precisely how to describe real HSUHIHQWIBGRBPRK JR VWUH GRENR U U NEB K pW
situation with a graphTasks were in both Junior and Senior CGHOHQLH QHSRWYUGLOR 91paLQX JUDIRYE|
categores in competition, which means they were solved by high ~VSHaQRV*RX FKODSFL MHGQRGXFKaLH ~
school students. Next, the success rate of students in these task¥ S DM~FH NULWpULi SUH GLHYPHQVNp ~ORHI
was analysed. We were interested in distribution of answers, andGCLHYPDWi QD 6a4 URYQDNR

differences between boys and girls and differences in between*UDIRYp ~ORK\ P{3§® HJ R PWMW DF'NQ@ KRRU P DAWDIH Q L D

individual school years. aiQIRUPDWLFNéEFK JUXPQRVWt O0{&X E\" SRXS3
Keywords DEVWUDNWQpP pL IMHGQRGX&aHQp ]Qi]JRUQHQI
Bebrascompetition. AbstractiorGraph.High school. SRXALWp SUL U{]Q\FK DOJRULWPRFK > @ 3U
DEVWUDNWQpP P\VOHQLH &K DNRRN QBDWR QD
ABSTRAKT ]JINODGH QDALFK VN-~Y¥& (BR\DWMH tuikivita@ D N P L

9 WRPWR pOiQNEDROSHAGIBBY R FIORK R V~"HBUD QiP XND]XMH &H NRQFHSW\ JRYAHREHF
iBobor NWRUp ER @ EdRochBoiu2@p/21.98HW N\ WR{IOHALWp SUL SUR JdnRaBke[R]Q tURNER DD 8L FN R P
~ORK\ VD |DPHULDYDM~ QD SRXALWLH DERRHIILNT Y MNREOENRY®H DNR RSLV

UHIOQHM VLWXiFLH SRPRFRX JUDIX 7LpjahhRa @REKW & Rirn MMOPEHHEOD BHRDOE]X QLHNF
NDWHJIyULt6+K@UARWIL PLAH LFK ULHELOLNYWARIWGF R G/ Y UHSRAN ROYREDGRYDOL QHMDN-~
1iVOHGQH VPH VN-PDOL -WSHARQRK-ORUPNROINR EROL SUL LFK ULHAARQD~ALHOHFAQp G|
=DXMtPDOR QiV URJGHOHQLH MW GIORWOANEFKR REJRYHGt DOH

SRURYQDQLH ~VSHa&aQRAML p pasodaBRFRY D B

MHGQRWOLY&FK URpPQtNRY PHG]L VHERX2 O0(72'2/1*,$%

~pRYp VORYi *UDI SUHGVWDYXMH DEV@HNDDINE XLYN'FOENRLYp
6~"D4d LWRERU $EVAMULOHNGQIDANEDD REMHNWPL = WRKR G{YRGX EROR SULURG]H

R WDNp ~ORK\ NWRUp PDOL Y ]DGDQt SRXA&
1 092 0SRURYQDQt NRQNUpWQHM VLWXiFLH V MHM
6~"D& Y ULHAHQt LQKRURBWRBNEBKXVORWRPBPOB\@QHFKDOL VPH ~ORKR X% INWFRIME K ~E
6ORYHQVNX Y 4N XARMaX =~pDVW XMH VIVOWDYRM X pL DOJRULWPXV

NDAGRURPQH GHVDNWDGRBEFALDNRWUHGQE&FK) ANY@FKY ~ORK NWRUp VPH WDNWR Y\EL
WRPWR 8NROVNRP URNX WR EROR pR MMy[RaLREKp] EREN{PIURYH YR YLDFHUE&FK
PHQHM DNR SR BRGRE®Y WRWA'DALDFLFK,GRAyMHSYYRE HROURNQ 4Sepiari | D& URDQEN
WéP &H Y pDVH V~"D&H EROD SUH &4LDNRg¥; R G PRABDK DR ¥YPOWELIRROFSHAIQORVWL LFK
GLAWDQpQi YEXPED SUHWR V~"DaLOL | RPXv Sty @R SKEH N r@lbdAlt ziDRKRIEROL WU
QiPULHEHQLD VSRIVANWKIMK FHQQEé JGURMYSEWURP WHEOHM R AWOQDREKKPRAYEMEN |
VN~PDQLH XYiG]DPH SRUDGLH RGSRYHGt SUHG LFK Q
9 SUHGFKiGOOMORIRAFK me sD @/~WWUH RYDWULHHIWHOLD LFK PDOL Y 3Ry GkdvaBRSUHKDG
DQDOé]X JUDIRY@FK ~ORK D SRURY QFEWUWHXNVEVDOEXMIkIYY FEODNMRERYRVHPURPQEFK .
aGLHYMDAFKWR ~ORKiFK .&P Y ~ORKiFK XVpgW®OKNYQHD M NYARDG O {{YRRUGIR b&H M FKN & ®h H!
ANROX MH MDVQé UR]JGLHO PHG]L ~ORKPPQEé Y5 RWRDNeR K RH SWISSRIgWW@HIL ALDNRY
FKODSFL DEVWUDNWQMWJQV]RYRWQH B D FEUPH- YN E HQ\F K J\ FAQ O NERLYAH EBARIb QWNR K W R
AN{QHYLHPH RS®QSRPt\WD YUDRPHQDNHWPNX URpPQt!
AWYRUURpPQEFK VWUHGQ&FK aN{O

1|http://ibobor.sk/vyhodnotenie2020.th
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7DEX INBozdelenieALDNSRRYURPQtNRFK aRGSRYHGH % D ' ]JYROLOD SULEOLAQH URYQ
QH]IYLVOH RG LFK YHNX

1. 2. 3. 4.ab.
URpPpJ URpQ URPQ URPC

+ + + +
kvinta | sexta | septima| RNW| SPOLU
aHQD| 1652 1299 793 543 4287
PXa 1946 1337 1076 817 5176
SPOLU | 3598 2636 1869 1360 9463

1D DQDOé&]X GiWiVPHVERUELOL® D SRURYQDOL VPH
GRVLDKQXWp YEVOHGN\ SUH MHGQRWOL|Yp ~ORK\ SRG D URpPQtND ULHALWH RY,
D WLH& SRG D SRKODYLD ULHALWH RY .RQNUpWQH VPH Y\WYiUDOL
NRQWLQJIJHQpPpQp WDOHEXDGENX NRERMDPDKR'YDOL MHGQRWOLYp

odpovede P RAQRV" QHRG SRYHFRBEKQ EROD MHGQRWOLYp

URPQtN\ V~"DALDFLFXKLHMWNBW F M@EXRN FD WD N

REVDKRYDOL V~KUQ Qang Bkppire/ 7/ 8 RN HG P Y

XPRAQLOR YLWDHEX NEBHIM SRUXAEH®A QRYNHWM D

KODGLQH 3UH aWDWLVWYRNEOYE]QDPQRVYRVPH

predstavovalo2V NyUH -«
7LH LVWp ~ORK\ VPH GDOL ULH&L" DM DVL GYDGVLDWLP aWXGHQWRP QD&aHM
fakulty, LA@R/NXSLQX PDJLVWHUVNéFK aAWXGHQWRY DSOLNRYDQHM
informatiky a VN XSLQX &aWXGHQWRAYX K IMNDKD NJW NB KR

LQIRUPDWLN\ ,FK YEVOHGNYE QiYDPH AV
VWUHGRANROINRY G{OH&LWi EROD SUH QiV YtDArRWCBXEBDVIF I WRKYIIFEPWi D GLD QL
k MHGQRWOLYéP ~ORKIiP

3 $QDO\]RYoBYQp ~O
V QDVOHGXM~FLFK NDSLWROiFK RSLVXMHPH WURMLFX ~ORK NWRUp VPH
Y\EUDOL QDId®Q@DPORKX OH®MO @LFH Y RERFK

NDWHJYULiFK ]DUDGHQiIi DNR VWUHGQH "D&Ni ~ORKD 7DMQi VSUiYD

(v RERFK NDWHJYULiFK ]JDUDGHQi BPNR]VWUHGQH "D&Ni ~ORKD D
ADFKRWWXRQDMD Y RERFK NDWHJYULIFK ]DUDGHQi DNR "D&Ni

~ORKD =DUD RYDQLH ~ORK SRG D QiURPQRVWL VD UREt SUHG V~"D&RX
URJKRGXOMM FODXWRRUJDQRENWERUMLH YLGLH" DM

ZYEVOHGNRY SUHDHDYWRGXQEFK K pDVWLDFK QLH Y&G\ VD

zhoduje sUHi OQIRMRPQRV"RX ~ORK\ SUH V~"D&LDFLFK

3.1 OHVWIiI D GLD QLFH

OORKD OMMWIQDFH SR]JUL 2EUI]RN MH VORYHQVNi GR

PHG]JLQIURGQHMa GRWOBQI ERCRGQH YR YHUJLL NGH

PLHVWR GLD QLF EROL ULHN\ 1D JiNoDGRaIHRAEFRY W Hp kR w O Rk P WY PPURPQIND

XSUDYLOD QD QDDPBIGHAHQIURGQRP AR NVKRSH VD

kozmetick/ uprawovala =DXMtPDYp MH &H SUL KR Vg%
i

F R
QiPSULAOD DM VSIWQi YIJED NWRUHM D H g %??Y%GLOF%;%S&@?Y b GL
% %h Q% IR AT
9
R

R
QOHKRGt SUH VWUHGR&NROVNpP NDWHJyU ﬁlz
\\/W 5 5RIGLHO SUL Y@Et
% YyNEBQ éMFﬁc')L'Kév\YSm%NLFN\ QHY&]Ql
A

NDWHJyULt QDGQRRFANRROD.H &8H VPH PD
43 ULIFK QHSDWULOD PHG]L

SSRGREQé&PL ~ORKDPL DM ] PLQXO&FK U
VPH MX SRQHFKDOV~ "TUAH DPWDM Rt FIK H §

ZYEVOHGNRY YLGLWH Qp DQL Y WEéFKW

QDM DKALH = SRK DGX NDWHJIJRRWURERK® BHHYiG]D" PI
6~"DALDFL POM- Y -ORKie SRR iaBURHGYFELo#HSURIHOWIELDPL D WR VD SUH
SULPRP MH SRWUHEQp DE\ VL G{NQ E?y e B ngﬂ VWUHGRANRC
BUHGSRNODGiPH &H SUiIYH QHSR]JRUQ "} % G Z—?[ﬁ N X VD WR QHS
QDMPDVWHMELD FK\ED D SUHWR YR Y&V '% LGLHSY, a| S &WHM&HM‘
RGSRYHGH $ QDG VSUiIYQRX RGSRWHVRX %‘ 4 SJRN Q/%I-Fl \ Ye]ODPQ& URJGLHO
V*UDIH -H ] QLFK Y&ODFURKX VMWEUDIL ~VSHa aL

DNR PODG&t &H RGSRYH $ ERO ~VSH&QH ]YROHQé& GLVWUDNWRU
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= JUDIX ~VSHEQRVWL ULH&HQLD MH YLGLH"
NDWHJYULIFK "NANBRSHEOH MX Y\ULHALOR Y
NDWHJyULL SWLEOL&QHHALWH RY SULpPRP -~
ULHEHQLD UiVWOD V FKWNRR AK. RANRY REt ¥
XV~GH"R&ESRYH $ ERO QD NNGHHS ¥ G/I=V VALIDNL
QH S U Hiphb PaBdnie SRVWXSRYDOL LEJafSRG D &t
.H &8H VPHU &tSRWUILMEHRBISGRGDGHQRF K D
QLHNWRUp VSUiY\ DJHQWD YHGLDpDpYWDX MHHK
JUDIX P{&H E\" NRQWUDLQWXLWtYQD

5R]GLHO\ PHG]L FKODSFDPL D GLHYpDWDPL |

SUL RGSRYHGLDFK % & D ' 6SUiWOXMEGBRY

chlapci, distraktory C aB GLHYpDWi 9 QDMpPpDVWHMSZ

RGSRYHGL $ D Y QHRGSRYHGDQt QD ~ORKX

aGLHYpDWDPL AWDWLVWLFN\ Y&]QDPQé& UR

) _ - fe 4 2SI1" SRGD > @ E\

Graf 2- 2GSRYHGH Y ~ORKH OHVWi D GLD QL&B—E%E%Q% E?Rgﬁtbﬁf VN, DOHER QHXWUIO
32 7DMQi VSUIYD JORALW H M adpXacije/saoN §RXUE LQIRURKELDPL Y

V ~ORKIMM Qi VSUiYD SRUWHZIEWHRERVWDO pDVWL JUDIX

NWRUp UHSUH]JHQWRYDOL Y]"DK\ PHG]L DJHQWPL D LFK SUtVWXSX NX
VSUiY,MRRUPiFLH SRWUHEQpP QD JLVWHQLH pR DNi VSUiIYD ]QDPHQi

EROL ]D®@QPLMEALWH PDO QD ]JiNODGH WéFKWR LQIRUPIFLL
JLVWMWRU& DIJHQW Pi SUtVWXS NX YAHWNEéP VSUiYDP = IRUPIiOQHKR

K DGLVND 40R R RIS WHMSVRPROQKH LQDRUPIFLt

9VOHGN\ ~ORK\ Y MHGQRWf@ESEFK NDWHJYULIFK V~Y

Graf4- 2GSRYHGH Y ~ORKH 7DMQi VSUiYD SR(

3.3 9t"D] &DFKRYpKR WXUQDMD

YD

2EUI]RN=DGDQLH ~ORK\ 7DMQi VSU

2EUiI]BN=DGDQLH ~ORK\ 9t"D] aDFKRYpKR V
Qoha 9t"D] 4DFKRYpKR WXUQDMWD YSRJGDQE Ui

- ; ; ULHQWRYDQé JUDI UHVS QLHNR NR RULLI
f3-2 RYHGH Y R K M
Graf 3 GS G © HS RBMIR URH Q1N DFK\WiYDM~ Yé&VOHGN\ E8DFKRYG&RKOSDLUWL't
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D Oélde do@rafu aQD LFK ]JiNODGH XUpL" FHUXDSRMNIORD GtYDIFBORKH OHVWiI D GLD QLFH E

turnaja. diVWUDNWRU D QLH VSUiYQD RGSRYH
OVSHAQRV" ULHA&HQ L Wtaks/ O O RRBE\SREB BRK\ ] NDWHJIYULH 6H QLR WvahPWNPOSELIOR SR
SRpWX VSUIYQ\FK ULH&HQt  WEP D KaDRMKLEOPQ WikiY Y6LP XPLWH RFEX@+RUPDWL

vUIPFL VWUHGRANROVNEFK NDWHJIyULL inf§rRdtikomBRRER B R WINHEQ Q iFRGUD WLHE& Y\VN\W
"DaNpi |DXMtPDYp 4H ~VSHEQRV" MHM phNREWQLOWERIPORBY MMV AWMIG)BAH BKIEGH Q\
UGUXKINRY SUYIFL D WUHWLDFL GRMADKOLL OUbRS@RIPR @ RV Wil & QFHM/'SHNWEYH SUHC
aQDMKRMBHEQRV" ULHAHQLD PDOL aWYUWIGRKRX pL pR JQDPHQDM~ VPHU\ atSRN Y JL

3RPpW\ RGSRYHBK OILFHRDYD W ~Bhate6 L BNH @ p VR0 AW XGHQWRY NWRUt VD X& VWUHWOL V W
~ORKX ULHALOL FAKO Y8 FQD RYHD WLWIWHAE HHRVFLH PRABREQpVFRQ@BRDEAEULYIG]D" N JiYHU>
GLHYpDWi WLH Y@UD]QH Y hkliEne D/VEfid) D O B HR GYS RY PR i Fzvol@rip ERWODLI QDMLQWXLWtYQH

~ORKH @GLBLMH#H @& YERQOPQWPRNWRUVt IPWMMHGQRGXFKARX UHSUH MM FVRX UG B (B
SY\44RXSHAQRV"RX ~ORK\ Y ~ORKH 7DMQi DVaRPDYEVNXPH VD FKFHPI

YHQRYD" JLV'"RYDRLKY$SD\D XMH HORKHBHRXAL
FHONRYp YEVOHGN\

Na druhej strane SP\VOtPH &H MH G{OHALWp QDXpL"
JUDILFNi UHSUH]HQWRRX W QHM W [5R G MW Rp Q H
DOHER Y\VYHWOL" SUHWRa&H PiORNWRUp

MHGQR]QDpPQp pL VRMRRHKR YGHW RXAX- SHR Y D & X M
YKRGQp SRX#D&DDW ~ORK\ NWRUp RG V~"D4a
SUIFXQVYRUPIiFgrBi®lLaQHGDM~ VD ULHEL" LED
ASR]UYLH®tP?

9R YAHWNEFK DQDO\]RYDQéFK ~ORKiFK ER
Y&]QDPQH ~VSHEQHMZR DNRHGEHYRNYWO\YQH
U{]Q\PL IDNWRMBDVWNWALHGRONROiIpRN VWU
SSRNOHVRP jifsrMatiku @ SWéP VSRMHQ&P ]iXMP
0V~"D& L%RERU KWRGtD)D LQIRMPDWLN\ YLGL
SUtVWKSHAHQLX ~ORK $Np NRQNUpWQH SR

RKiFRD'FROFHEFHM VIN-H YEVNXPX V
Graf5- 2GSRYHGH Y ~ORKH 9t"D] S[RBKBYpSK,\gY\K/gﬁ§ ULAH ALDEL : G{]YRG'; bDVRY p
URPQIND btWDOL. PD DN@tDyuaL M H PRMH BMGY DOLWDWtY QH

YEVNXAX RHQA&HM VNXSLQH VWUHGR&NROIN
YEVNXPX YaADN SRWUHEXWURER DNER Xi& LE R O4L
aEROR PRAaQp VOHGRYD" LFK SUIFX

32 $.29$1,(
&KFHOL E\ VPH VD SRVEGARNB02/Z2U RFMIHNNIV X
NWRUpPX PRKOL E\" YEVOHGN\ QiaKR Y&VNXP

%,%/,2*5%),&.e 2'.$=<
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94HWN\ WUL DQDO\]RYDQp ~ORK\ PDM~ VB RV&SEpndiwBchodAgeVROpridiadsin
vVQLFK PXVHOL SRUR]XPLH" DEVWUDNFLL lderh&@Q—ml7V\AOM[LXiSFI4{EB SRPRFRX

Graf6- 2GSRYHGH Y ~ORKH 9t"D] aDFKRYpKR
pohlavia

JUDIX 1D VSUIYQH ULHéz}éer_EUH(DR\IKD'V &RPSXWDWLRQDO WKLQNLQJ
zadaniaD SRURYQD" KR V JUDIRP 6DPR]U Ca%nfd?ale\C{lanjoumalof

V~"D4&LDFL SRG pDVRYéP VWUHVRP D &Eb%‘% Q % DM~

VSULHPHUH PLQ~W\ 3UHWR VD pDVWR v \?3/‘3l RK ED UGFKOR

SUHOHWLD RpDPL Y\EHU~ VL N ~pRYp v[é]RWHM’gEL @WQR@/\'E@V\H-G!M/ELG%MP P’WQ\ Y SHGD
E\ PRKORz&Nt 7R VD SRWYUGLOR DM YR Y&NOBRUENRHHE (Y86
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SR]YRM LQIRUPDWLFNpKR P\VOHQLD SUL

Development of computational thinking in playing video
games

OiULD yXMGtNRYi

KDMFI, Fakulta matematiky, fyziky a informatiky UK
0O\QVNiIi GROLQD
842 48 Bratislava

Slovensko
cujdikoval@uniba.sk
ABSTRACT GRNRQFD WDN GREUH ]YOIiGQXWp &H VD SUL
In our dissertation research, we focaes the development GR]YHGLH"
of mathematical thinking in playing video games. We realizedthat V QD&RP GL]JHUWDpPQRP SURMHNWH ] GLGEC

video games also provide opportunities for the development ]DREHUIPH VN-IPDQtBUtOHALWRVWL SRVN\W
of computational thinking. We explore these opportunities in our v V~YLVORVWL V UR]JYRMRP PDWMPBDIVQFW WMKLRH
paper. We took a closer lookAatPlagueTale and Hollow Knight, DNp DVSHNW\ WRKWR PpGLD VL Y V~YLVORV\
aswe see them as good examples to illustrate this phenomenonP\VOHQLD Y&tPDM~ 4LDFL VWUHGQHM &ANRO\
We chose content analysis of video games as the main researchY R YLGHREBRIIFKY®DQt VR ANROVNRX PDWHPL
strategy, relying on our own gaming experience as well SUHGVWDYXM~ MHGQX ] PRaAQRVWt DNR VD

asobservations and interviews with two other playée have PDWHPDWLFN\ P\VOLH" VWUHWQ-~" Y VLWX
found that video games provide rich opportunities for algorithmic SRWUHEXMHPH 3RVN\WXM~ WHGD ]DXMtPDY
thinking, decomposition, generalization, evaluation, and aRVYRMRYDQLH VLiRBRWHRBWWE NEFIXYWQRX V

abstraction. 3UL VN~PDQt SUtOHALWRVWt NWRUp PDM~ ST
Keywords P\WOHQLH SUL KUDQt YLGHRKLHU VPH VL pl
YLGHRKU\ SRVN\WXM~ WLH& PQRAVWYR SL
naUR]YRM LQIRUPDWDRFSpPKBRORVODAQSUHWR ]I
ABSTRAKT YHQRYD" VD DM WéPWR SUtOHALWRVWLDP

9 QD&RP GL]JHUWDpPQRP YBPHNXBR]YWRMBFOMHEMWQIRUPDWLFNp P\WOHQLH FRPSXWD)
PDWHPDWLFNpPKR P\WOHQLD SUL KUDQtWi¥d & HRKkdéit RBUKRWRPIVORAREH P\VOHQLD
XYHGRPLOL &H YLGHRKU\ SRVN\WXM~ WRNAatBDVOHEQWRGADKADMN. GB WRHYRMR VS{VR
LQIRUPDWLFNpKR P\WOHQLD 7LHWR SUGQEAMEVBUWLY AHWRBDPK 9 LEDRROR B PV HQ IRU R
SUtVSHYNX %OLA&&LH VPH VD ]DAFPHYWD OL \§ DHR UWH\PIDVP BR LH JQLAK D O 4 tFBAGIRGH. S Q RP
7DOH D +ROORZ .QLJKW SUHWRAH LFK SRY BERG DP M HED BRRPYPIVE B NVYOPGAOHQLH VSRY
naLOXVWUIFLX WRKWR IHQRPpQX $NR KODUWREOYERNXP QB WWKRDWRILXVWPMpPRY D S|
]JYROLOL REVDKRY~ DQDO&]X YLGHRKLHSUiYUIPRANDPIEHY NRRFHSFROL]iNODGQEFK
0YODVWQp KHUQp VN~VHQRVWL DNR DK BOSHR{BDIRMIESRD WR YR KR ORQLYLMELDBS{V]
s DOAtRYRPD KUipPL =LVWLOL VPH &H YL GRIERKMB\IRVNNWRB&tERKDSWL Q~WL" XGt D
SUtOHALWRVWL SUH DOJRULWPLFNp SRMVOBRHUAIUt HHSRPORDYEFH X/ ~ S0DPKRMHEH C
JHQHUDOL]iIFLX KRGQRWHQLH D DEVWUDNFEIRPH SRpPtWDpH Y]UXGLXMWEaRddia DN D
_ : Y\X4tYDPH QD&X FK\WURV" QD ULHAHQLH SUR
. ~pPRYp VORYi HWU~IOL SUHG GLJLWiIOQRX GRERX D EXG)>

,QIRUPDWLFNp P\VQHQRUP VIEHRKWQLH XQB%edzenouED QDALPL SURGWMMWRPQRYHM Y]UX
1 092 FHVWH P\WOHQLD D SUHP&4a DQLD R P\VOHQ!

KRYRU M 3DSHUW NidstoRnsV @HRdveRP GLHO
9LGHRKU\ QHRGP\D/O\LVGPQIED&-IQBWGJLLJLW’\;%% e Sﬁig :
RE ~EHQRX IRUPRX JiIEDY\ PQRK&FK QD ﬂ‘%@&%ﬁ%"’e el 5 E U R

YEVNXPRY YaDN XND]XMH &H QLH Vv~ LEHWEERMRAPVMEDWNWBBRPEHAQMHEWIBULDGHQL
SUHGVWDYXM~ DM GREU& SURVWULHGRNRID VR YRQNLRéL%UFL}U\N\NB§HQ/'P-I\QCQLU@R*@EH vV
SRWUHEQE&FK SUH ALYRW® Y+UipRWRMRWR b YEKSKIY DM ~ FK H SUHVN-PD" DNp P\4aOLH
PDVWR |DSiMDM~ GR "D&N&FK Y&JLHY SULWWRGHEIRYRBMWHENGL- RRESHHOHY~ V~-pD)
XYDARYD" D QHXVWIiOH VD XpL" QRYp YHEHPINWEPQWA HR ]U XALIMHROER CRNINORM RHY MR
VS{VRERP -DYLD VD WHGD DM DNR ]DXMUpIeRia SWR PWQRRE W, RFK x R WEYDVD XGLI
NWRUp MH Y V~ODGH VPR RRG M UGH@ILY ety BB8RRBW ad- ¥RWH

Y > @ SRXND]XM~ QD WR &H SULQFtS\ XpHQLD VD V~ YR YLGHRKUIFK

Computatinal thinking, video gamesformal learning

59



DIDINFO 2021 8QLYHU]JLWD ODWHMD %HOD %DQVNi %\VWULFD
ISBN 978-80-557-18231 ISSN2454051X

([LVWXMH YLDFHUR Y\PHG]HQt NWRUp9aDGH YOIiGQH PRU D NUDMLQD MH ]DSC
LQIRUPDWLFNp P\VOHQLH D DNp NRPSIPXWRYDQEPIRRUPYBREH

LGHQW LMY ERGDIPH Y\FKiG]D" ] GBans@ F L Ly} dlow K@ght(Obr. 2) V D éDVD KUip RFLWQH Y URC
CansuY > @ DQDO\]JRYDOL DNR LQIRUPDE[F@_,&EQR_QR_N%?H\Q&_UEHE@@AQ)/_INTPX)_YPHM@MMS@@~

vo VYRMLFK YH.GHFNéOFK SXEOLN.iFLiFK U{PHWURLGYDQ_LD pR ]@[DEEWiNXéH:PiXI‘éURkGSUtV
GRVSHOL N Qi]RUX aH PHG]L ]JiNODGQp EHO~ PDSX WY ki @EKR{EPHG]HQD VE
N

D

P\WOHQLD SDWUt DEVWUDNFLD GHNRP Sh| B OH ¥ WipW ROWMKHQULHMNWRUp Vi
DXWRPDWLIDF JHQHUDOLJiIFLD SULpPRP mgg)(gps%ﬁﬁ XSOH DNR JtVWWDWR QR Y
FKDUDNWHULJRYDOL QDVOHGXM~FLP VS{YBBRR VWD NDP VD SUHGWE&P GRVWD" QHYH

X Abstrakcia + SURFHV Y DND NWRUpPX XUpLWp GHWDLO\
XVWXSXM~ GRYSKIDGIHD RG QLFK P{aHPH
SRGVW-~SL"" ptP VD SUREOpPP VWiYD MHGQRGXFKAatP

X '"HNRPSR]tFiogdelenie prodpPX QD PHQA&LH
JUR]XPLWH QHM&LH SRGSUREOpPP\
X $OJRULWPLFNDPSRWRWEOHWQYMHMWYIUDQLD SRVWXSQRVWL

XVSRULDGDQ&FK NURNRY NWRUp YHG~ N Y\ULH&HQLX GDQpKR
SUREOpPX

X $XWRPDWHNRFQDLIXUIFLD Y\ WYRUHQé&FK DOJRULWPRY
FH] SRptWDpH D WHFKQFBRIRERpPJRGAURMH DE\
HIHNWtYQH SRXAaL" SUL LQéFK SUREOpPPRFK

X *HQHUDOEK]JLEBIHQWLILNRYDQLH Y]JRURY SRGREQRVWt
aV~YLVORVWt D LFK SRXAaLWLH Y LQRP NRQWH[WH

Selby & Woollard v [2] DK MBER LQIRUPDWLFNp RIRMP HRALWPX i A Plague Tale $PLED VD VNU&YD
SRGREQpP NRPSRQH Q Wautomalid FY. XQ B FSW¥ B | QﬁKug R X 3UHGQ RX V- NUM¥pa QHSUL
¢

hodnotenigevaluaton) NWRUp YDQHDMKRSQRV" :

SURFHV\ ] K DGLVND HIHNWtYQRVWL D Y\ (RI l?\l '\hL- Y]%%%y&%%gﬁ%%%%&’yHEDXMYTP\x
UR]JSR]QiYD" D KRGQRWL" YéV B8\ §] B/V)N R Y RUi PX SRP{aH GRYV
QH]DUD XM~ KRGQRWHQLH PHG]L NRP QH>6 LQIF%JUIJ’\Ig{\NLII—'\II\YVpK%

P\WOHQLD XYiG]DM~ UHIOH[LX DNR MHGQX ] WHFKQtN SRXatYDQéFK

pi LQIRUPDWLFNRP P\WOHQt &KiSX MX Y ]JP\VOH JUXpQRVWL UREL"

SULPHUDQpP bpHVWQp D JP\VOXSOQp KRGQRWHQLD Y JORALWEFK VLWXIiFLiFK

9 QD&RP SUtVSHYNX VD EXGHPH¢RSWHUD" R GHILQtFLX &DQVX
URJ4tUHQ~ R KRGQRWH Q LMBelbyRPVYoDai DNé XYiG]D

2 9é6.801é ',=%-1
1D SUHVN~PDQLH SUtOHALWRVWt QD UR]JYRM LQIRUPDWLFNpKR P\VOHQLD
pi KUDQt YLGHRKLHU VPH SRXAa4LOL SUHGRY&HWNEéP REVDKRY~ DQDOEé]X
Y\EUDQéFK KLHU 7LHWR KU\ VPH VDPL KUDOL DOH WLH& VPH Y\FKiG]DOL
DM ]JR VN~VHQRVWt GYRFK LQ&@HRXK MW ipR® IREVDKRYi DQDO

.ULSSHQGRUIID > @ YéVNXPQi VWUDWpPJLD SUL NWRUHM ptWDPH REVDK
Y\EUDQpKR SURGXNWX VS{VRERP NWRUé& QiV YHGLH N RGSRYHGLDP
naQDaH YéEVNXPQp RWIiJN\ 3RG D 6FKPLH%D§R

0DOOLHWD > .
) \ D 6F n RI\?. Y VV Pi QLHNR N
MH REVDKRYi DQDO&]D YKRGQ&P Qtistw UR %P ?%‘é& &W %?YJDpEBRWUHEXM}
géiﬂgﬁ)%FP Ve R0 IR
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$Y4ADN DNR ]G{UD] XM~ SUL DQDOEé]H E
nadSHFLILFNRV" WRKWR PpGLD 1D UR]GEH
V~ SUHGPHWRP REVDKRYHM DQDO&]\ QDSU StVDQé& WH[W ILOP YLGHR
WR DNR VD Y\YtMD GDQi YLGHRKRIKUipMBWRO(@H'& RG NRQNUpWQH
98VNXPQtN NWRU®& KUi YLGHRKUX MH V=YROLOL VPH NYDOLWDWtYQ\ SUtVWXS NH
DQDO\]RYDQpKR REVDKX YRSUHG VWDQRYHQp K\SRWp]\ DOH FKFHOL
3UH DQDOé&]X VPH ]JYROLOL GYH KU\ D QDMYLDF SRFKRSL" D QiVOHGR# SRG D WRKF
a+ROORZ .QLJKW ,40R R ]iPHUQ®& YEEHU3UL VN~PDQt KLHU VPH Y\FKiG]DOL ] YODVW
DNR ERKDWEtPHARMRVWt SUH SRVWXS\dvoch participantov, Martina a Adam&Z.é FKWR SDUWLFLSDQV
LQIRUPDWLFNpKR P\VOHQLD D WHGD SI]JYROLOL ]iPHUQé&P YEEHURP SUHMKWRRAHNND ML
SUH VN~PDQé& IHQRPpPQ QidKR VN~PDQpPKRIURYRPEROD RFKRWQt VD G
A Plague Tale: Innocend®br. ) MH DNpQi DGYHQW~”ZPRMEDUWLQ Pi ~ URNRY D SUDFXMH DNR JUI
VD RGRKUIYD YR J)UDQF~]VNX SRpDV vwRG GHWVWYD D Pi PQRaVWYR VN~VHQRVWt
VSROX V MHM PDO&P EUDWRP +XJRP vD O0DUWLQ KUDO REHNX\EUDQp pKUAWE WeEFKWR
SRIRURYDOL D UR]SUIYDOL VD V QLP R MHKF
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ouYDARYDQt SUL WéFKWR KUiIFK VPH VSIpR 4NRGt D DNéRBRMMRERIQUDQKU\ SRWUHE
$GDP Pi URNRY D MH GRNWRUDQG YWKRENWRFRYDD GLGD WVWWNXHFLH D YRSUHG V
matematiky. $M MHKR VN~VHQRVWL V KUDQtPNYLLREN—R—'\’YKLWlﬂ)N/D MWREBHRPpRNiIAH SUHAL" D SF

$GDP KUDO ] YI\EUDQEFK KLHU QkbQnat RO 4 yip P{4H GR VYRMMKRESRMYRSX VFKRSQRV\

GRKUDQr, FRE~VKQtP YLHGOL UR]JKRYRU 3 SUHGPHW\ NWRUp X& YODVWQt DOHER GRN|
aSRVWXSRY SULRMHRM R D Qitvpatidipant® H v

XVNXWRpQLOL EROL SRORaWUXNW-~URY$3; ' HNRPSR]JtFLD

3UL DQDO&]H VLWXiFLL | KLHU D Gumﬁ'a?‘v@r%é’ EYD§%£%URP%VWYR SUREOpPPR
arozhovorov smeS R X &ALYXDLO L W D W Zér@eralb diieVe/na S WUH RVWXSQH ULHaL" 9 QLHNWRUE@F
VN~PDQLH MHGQRWOLY&FK Y&JLHY YR YV\VI':ng/(gels @ER\QWWDN?&HWWGERKQQD‘
VQLFK KUip Y\X&tYD SRVWXS\ NWRUp £s RARRG W~ ¥ GDQHM FKYtOL
LQIRUPDWLFNpKRI B\WWMXLSD P DO GHGXN\W/tW&\ P}Q‘IEQUY)IN%V/FPEJ KUTp UR]OR@LHDIOWR]S OiQ X
> @ .DWHJyULH QD SUBhwNsaR@RralH N VQDat SOQL" ~ORK\ WDN DE

s ] \oVp Y\OHSAHQLDPL
Y\FKiG]DOL | Y\PHG]HQt NRPSRQHQWRY )‘(E%H%%PBWT‘MJ(? g%@sngq_LDDOaLH DS RRL

SRG D> @ DNR XYiGIDPH Y ~YRGH XM~
nedRNi]DO

) . DHNRPSR$tpDDWR SRWUHEQi DM SUL MHGQR

4 9é6/('.< 0QRKp VLWXiFLH NWRUp Y\YVWDQ~ Y KUIFK

9 WHMWR pDVWL JKUQLHPH DNp SUtOHAIAMKRVWIHRO@p URKiRN X \WRLRUPDWERNQKRD SRW!
P\WOHQLD SRVN\WXM~ YLGHRKU\ +RFL VPHRUikFAPEH WMSRREQDIHRN RDH G I$ RIGSUHR E O p
samostaQH MHGQRWOLYEéPL NRPSRQHQWPL D@IRMRIHOLFIN [SKOR QX\M B HS@RMW XSQRV" NURNR®
WLHWR VD Y VNXWRpPQRVWL pDVWR SUHQOHENMW P QIHH WIHHRB R 30\ LFK \OH O UDQIDNR
od VHED RGO~pL" SRGSUREOpPP\ ULH&L" DE\ VD Y NRQHpPQRP

4.1 $OJRULWPLFNp P\VOHQLH kY\ULHéHQLX FHOHM VLWXIiFLH

9R YLGHRKUiFK VD pDVWR QDFKiG]DM~ ﬁ@kgfg EEQRP R RVRH R L R B U MK D GWXA
SRWUHEQpP QDS O i QRN RYR WWHRUPRYH G~ RHN t'xQD PQRKEFK PLHVWDFK VD
3UHVQH WDN MH WR DM SUL RERFK XYHG®H WW@@M( DsBREOWH\ QiMV" VS{VRE
KUIipPRYL QHSRGDUt Y\ULHAL" QD SUYéNh M%b@wifé QbPYy WX8RH i EX SR MHGC
P\AOLHQNX Y\VN~4D MX DOH QHY\MGH MR Xk QMK v L7 RMIBNHR Yy QURREQOFNHPWHopdV W R
SUHpPR VD WR V\§ IBARFO D GAY'R MLSRWWNRU p Vv LYW BIHIR €L Ky Kdb B m ~

DM QLHNR NR N{O WDNpKRWR ODGHQLD 3=MhHABteRiEHILVWXMH LED MHGQD

VSUiYQD SRVWXSQRV" NURNRY NWRURX LW \ by bH

YLDFHUR U{]Q\FK SRVWXSRY P{aH YLH%@@IHKPQ;E%& o Rygﬁ% QM?PELF;(V:BVQS%%FLQQXHOXL
ULHAHQLX VN~4D U{]QH VWUDWpJLH D KRGQRWt pL V-~
"{OHALWRX WDV "RXVRUiI SRVN\WXMH SAHKR W RDHBKONBRIM RMQD4&t VD DQDO\]RYD" S
DOJRULWPLFNPKR P\WOHQLD MH VSUIYDQRHEQHRKRDWHUIRKLD LQ@BRK BRVAD®~ VLWXiF

NWRUp QHRYOiIGD KUip 9 RERFK XYHGH K OhH Y
W\S\ QHSULDWH RY +Uip SRWUHEXMH Q\PQL?DIE)/ %@%W\hwﬁkﬁ‘m LFP }ﬁ Hg)QLSLH?KXRUbLW
SRVWXS DNR V QLPL ERMRYD" 3RWUH ﬁ

~WRNX VD Pi XKQ~" D DNR DY NWRUHM p
FLHOL" 7LHa $ROYDHEXMBHNPUIUDYLGOI S

QD ]JINODGH DREKR @OMR~OLWHG\ URELD
Hingi ww R

SRK\EXM~ DNR D NHG\ ~WRpLD 3RG D LP\P
oR ]Fle\Y SHMDN -~
EU%U U\’)% Ygg % P8 RR’\Q SRXAL"

VD SUHG GDQé&P W\SRP QHSULDWH RY D DRRMHMa %R@% \H' @HFARX FAaDeyS aH Q
~WHN MH QLHNHG\ QDMOHSALD REUDQD é\Wﬁ' |rL'H$§ g@% ﬁ@é’%%'ﬁb%ﬁML"#K\KRGC
VSUiYDQLD D WHGD DM QD Y\P\VOHQLH @R p LSPLFLRI§’ |\W|\_’VthS>LL R VXURYtQ
ERVVRYLD LFKHWBHHYDQLH MH NRPSO ﬁR$B6*ﬁ\|\){9L HWRa VXURYtQ MH Y&G
RP w VD PX PRKWO -¥ GDO HIR FK Y
3UHP\VOLH" VL DNR ERMRYD" V GDQePL p KSWL BB HE R VY Elwbbliobme FK WR
Y&KRGQp WDNPHU SULQNE&IG\A—RI\IU@@U(HVWD t\é RMAEHUI PHGDLPY Q3 YNOWRUHU p LW

WRKR DM OHQ E\" GRYWDWR&RDbWE& U &R KR

aA 30DJXH 7DOH V-~ SWItWRDER® NKH HIU HY SN\pLI*IﬁLWIWWWRYeEHU RSWLPI
SRVWXSX ERMD QHY\KQXWQp al YROL WLH PHGDLOYyQ\ NWRUp V~ SUH GDQ

1DRSDN DNR SUL QHSULDWH RFK SUL
KUip JLV"XMH DNé&P VS{VRERP PX YHG% W&LH&%?%%‘% ?Bl?-[bl\ﬁﬁG\F{?h\tlF\?/Ds\NuRLpgg(

IaIF-IKP\D~bDS/L(DlHSQXWeFK D WHGD D

3UtNODGRR WRMWAKWV~ REFKRGQtFL RERE £ 00" D DN Y\KRGQRWHt
P{4H BNLMKHGQé&P ] NURNRY VWUDWpJLH UW L|1||{3L\V\H-|NIG \&)@. BH VSUDYL" EH]S
DO&RX SUtOH&LWRV"RX QD UR]JYRM \%F&’LQ@&\TF \ OHQLD

Vo YLGHRKUiIFK MH SURVWUHGLH +Uip A
VSR]QiYD SNMDR WIRPMEa- pR Y SURVWUHGH P)USNPD ip Y KUH UD] Q th QRY& SRVWX

V~YLVORV" 1YIlp&ad WHR DMRY DDRXFK VLWXiFL]
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Attitudes of kindergarten teachers about use of digital

technologies in direct pedagogical activities
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%UDQL&ARYVNIi D
370 YyHVNp %XG MRYLFH
YyHVNiIi UHSXEOLND
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ABSTRACT K Otp Rlidva

The paper tries to answer the research question: What are attitudes x ODWH VNi &NROD
of kindergarten teachers about use of digital technologies in direct . .

pedagogical activities? Anahat factors influence these attitudes? x 'LILWiIOQt WHFKQRORJLH

The research was carried out by a qualitative anal_ysis oftheseminar , g bLWHOp PEBEWRIOVNEFK

works of future kindergarten teachers. In the seminar papers, based

on interviews, students sought the opinions of teachers ontheusqg (O 92"

of digital technologies in direct pedagogical activities. 7HQWR WH[W YROQ QDYD]XMHPRO®XPPPQHN
Kindergarten teachers observe the specific negative consequence’ RENX NRQIHUHQFH3REGHQ VRRKR&/®R S tVS
of the overuse of digital technologies by children in the family Y\EDYHQRVWL RA&1S%tV BE XL Wi O QroEHodWeH FK QR O
environment. This leads some teachers to reject the use of digitalS HGHY&tP S HVY GpHQt XpLWHO$ D HGLW
technologies in direct pedagogical work. However, most VP\VOXSOQRVWLLJLYWX@DWRK GWHBRWORJILL
kindergarten teachers understand digital technology in direct LGHQWLILNRYDREGLMD XWRAIAASSVRE Y\XALWt
pedagogical activities only as a diversification or complement. The ]D t]H@DWH VNEéFK &NBRRMEKIEWDQt iJUDPRW (
identified factors influencing teachers' attitudes to the use of digital XpLWHO$ PDWH VNéFK aNRO =DP LOL MVPH
technologes are primarily the age of teachers which are often HGLWHOS$ PDWH VNéFK &4NRO QD Y\XaLWt
associated with low digital literacy, whidlmesn'ellowteachersto v PDWH VNEéFK &N R Gilf & DI R.J ISF NP tru@®@Q RV W L
see the possibilities of using digital technologies in teaching. ~pHOX MVPH JIRUPXORYDOL Y&INXPQp RWI]N\

Keywords x -DNp Qi]JRU\ IDVWiYDMt XpLWHOp PDWH

GLILWIOQtFK WHFKQRORJLt S L S tPp S|
X -DNp IDNWRU]RDELXPKWHRIOBtNGLILWIOQ
x Digital technology WHFKQRRDRMHtVNEFK ANROIFK"

-DN E\OR ]PtQ QR Yé&aH WHQWR S tVS YHN
S tVS YHN 1D ]iNODG SRUXQpKiRtDGWWKR
ABSTRAKT URDpQamexse dKRGOL SURWR Gi®HQL (GHQWWIH DGR
3 VS YHN VH VQD&t RWSRIYNG WiJRW\ |IDWWREBRYWL Y\XatYiQt GLJPWVOH VMIKE MKHEK @ R
XpLWHOpP PDWH VN&FK aNRO QD Y\XaLwt & LLISWPRPQIHIK WIHRFAIKOND R QQRVWLtpp
SHGDJRJLFNp $p MDQIRVWINWRU\ W\WR QHR p gMt3 0 g

98I]NXP E\O UHDMOIQRWPWOE{RX VHPLQIUDt -H';%EBGORRYV@PW-QWWXGHQwﬁ

VW X GMRORESL QRY D Q XipR WHDX/GALYDt Y PDWH y
V VHPLQiIUQtFK SUDFtFK VWXGHQWL QD &A\%ﬁﬁ‘f‘%’wgﬁi@ﬂw“@é,ﬁﬁp
Qi]RU\ XPADVHO%AtYiQt GLILWIiORLFIS ¥Pid ULIRYDW ML SRSVDW Y\EDYHOQRV

SHGDJRJLFNp pLQQRVWL WHFKQRORJLHPL B6WXGHQWL DOKE WEBFAYF
8pLWHOp PIEWRO/N&FIRUXMt NRQNUpPWQt NRHINDWHWY @it POIWVIP WEN\ANROH 0 OL VH |DP L
QODGXAtYiQt GLILWIOQtFKUJRGE®QRP BUR VGV WLt _&R & . |
vede piVW XWLWGBMDYpPXYSRé/tWiRNLGQmLWio’QtIfRJﬁWSHGDRJSI;;\ZL':\'F’ S tQRVY RpHNIYDM
WHFKQRORJLt S L S tPp. SYHGHUIADL PAMpL WeHD | QR
PDWH VN&FK aANRM GFEiISHHEKQRORJLH S L s ¥PpP SAWDRRIRQE N LILND  RKOHGQ
PLQQRVWL SRX]HHMRSEQGHOMWLHARYDQePL IDNWRUKQRRORJILTL Y 0a .
RYOLY XMtFtPL Y]JWDK XpLWHOS$ N Y\X&atYiQ¥ GERL\Wio &Pt WHHFK QRIRILP RuHr H  YiXaty
S HGHY&tP Y N QXtiDWNABAR NDHOM L F K LQItl] Wi O Q't WHFKQRORJLt Y Oa _
gramotnost, WHUi PLPRXPMROXMH XpLWHOS$P QDK PFERRLRARVWL SUIFH XpLWHOS$ V GLILWiC

PRAQRVWL Y\X&LWt GLILWiOQtFK WHFKQRORJLYX &VWXBXEHGHQt 0& N Y\XALWt GLJILWIC
0a

x  Kindergarten

x  Kindergarten teachers

SOWouDz
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X ChasekterizovatY N XpLWHO $ 7TDEXOND BHQHWUDFH GLJLWiIiOQt WHFKQLN
VEUD]Qi Y WALQD VWXGHQWS$ UHDOL]JRYDOD UR]KRYRUVROFA®oivuot suiFL
v PDWH VANRRIiFK YH NW iHébé FigkoBiy D MX M t 2019 2020
dlouhodobou pedagogickouS UD [L 9HOPL GRE H WDN ,6 Q@WBWIDNWL 54,8 59,5
SRSLVRYDQp SURVW HGt D RVREQ iVH ]QDOL YRWRIDWIBOL 286H [NWBEER
realizovali rozhovory.=S$VRE D IRUPDRUK®YORUBFB\O Smartphone 21,4 26,2
S R Q HyFta isudentectRozhovoryrealizovalistudenti vU i P F L Tablet 21,4 26,2
S HGP ALXLWiOQt WHFKQRORJLH Y 3S HGANROQIReehCG O1YiIQb5 11.9
&HONHP E\OR DQDO\]RYIiQR VHPLQIUQtFK [SUDE® S RwixEX MERTF 71
US]QEFKVMNRBWIK RNKRIGRPD G\ WD RDSDXWR RUIRH\

RGKDGHP XpLWHOS$ HDNRH SANREBpBENWONRY

W R

]S$VREXUAt VH XNi]DOD MLVW[bo;IEshIrNaHt)GQR:Wb]RV(%WHUDNWLYQt WDEXOH

PDWH VNp A&4NRO\ PH]LVHWHG QRMIOL Y & PLroce 2019 HONHP W HWLQD LQWHUDNWLYQtFK

V Q NW HUBFFIKQ i U Qctfgl ey DNFO DG XYHGHQ Y P\D WL VAWMEFEKi FK E\OD Y\XAtYiQD Sa&RébpH MDNR

PDWH VNeéRK YAMNWRYRYP HZ]tohoto G $ Y R€jstne nebyla Y\XatYiQ{E HPproti bmu v roce 2020 jsme

VFKRSQL XY ikganfitaisy Grifofmacev iYLV @RW WX |D]QDPHQDOL PQRKHP PHQ®HERRpWSE HiFS D'

XpLWHO$ QHSRX&tYDQEFK LQWHUDNWLYQtFK WDEXOt

9 WALQD PDWH VNEFK &NRO ]~pDVWQ Q %Kwﬁ Q‘%’éﬁg Yo R @t XL HQ &/ HP D DMNAWAL N @R KW

-LKRPpHVNPHRI N9H Y&INXPX E\O\ DOWH ] Hé\%pt%%& Léfé(p PLQQRVWL 'tN\ WRP
B

PDWH VNp a&NRO\ | 3UDK\ W L VW HGR ‘%\&Y élgé%il‘ Q’ND\(’?VDSTS(';S/&NDX‘Q
SHPLGIUQL SUIFH E1G\ 1SUBFRYIVIO\ RG M R Y QY BIERTH D RSV DFXQRD
oo Vi ML HPO P dXNY SRX&tYDO YtFH NG\

S tVWXS 8pLWHOp WDN SUHIHUXMt YDULDQW
6DPRWQp VHPEGIURWO\SWQDO\RYiIQ\ NYEROLWDPWLMR =iURYH DOH Y WAIlpKD XpLWF
SURJUDPX SWODY WL > @ 3UR JtVNIOC 5 i OHaX & SR EIRENInD hapoNuiw wee

> tVNiQt

NyGRYiQD RWHY HQé&P NyGRYiQtP SRGoj-%-ﬁzgﬁm%%ghﬁE\p’QRovp_> D _

aYD tpND D aH RYp > @ pakt@yQrRew Gdbyip N &vaLQb Xb~LWHO$ Y\XatYl IRWRDSDUIW$ SRX
SRURYQiYiQ\ D VHVNXSRYiQ\ |, Ja]@éF KPD}Gi VR KIONEWR EBMbIHVYWHMISUH]HQWDFH |
QDS tNODG Y N XpLWHOSVLNQD\PILANiH Vv NPiRSNREMD S t3DCG PWWIUEFKSRPR/XID FRWKRJUD I |
velikostobce SRG NWHURX VSDGi PBWH DRR &R &5 RFFRER X S URIBWK O p0 QRKWL  MVRX MHGQ
SVDQt E\O\ MHGQRWOLYp QWH[MA QY SIDyGED oty R RBUNR! QRWRDISDURWE LOQtFK, WHOHIR
NRPSOHWQ S HpW HsQuvislESHOQ DFOSHDAN QUR] G 0 {SDGQ  WDEOHWWHWEFK S tSDGHFK XpLW
H[WUpPQtvWiWAMB B RWOLYAFE NYGH®WLWORKNMRRKFK D tJHQt NRBRJIURYt -DNR QD
FKDUDNWHUX E\OD ]D]QDRHQ@KRQBURRMAGRMLBKION!  YiXatyDMt S tOHaLWRVWQ Y
1iVOHGQ E\O\ ] W FKWR GDW WYR HQ\ N@efumgiy P W EXION\G Ny NIRRGMRIUDILH SD
GDWD E\OD GiOH SRURYQiYiQD Vsudeni vwdePH ENROFHMOBNK SLHSRILFL WDNp GLJILW
byli zahrutiGR SURFHVX HYDOXDFH WH[WX NG\ R PVEND GOV i  WRWH WENS MH Y SRVOHG
text SYE]YRX LSRPtQAIGPQp S LS RI® nenyly Vdateh MVPH QH]D]QDPHQDOL aycQp G WVNp IR

ID]QDPHQIQ\ 313 ORELOQt WHOHIRQ

3 966/('.< 6 QIVWXSHP FK\WU&FK W H O8HPRQBHPYN &R &NF
' IDPtQi Y\XAtYDW PriRjEn ke kpmuNikhe & FRGalehi L

31 =P Q\ YH Y\EDYHQRVWL GLIJMNWEOQtFKLQQRVWHP 1HMpDVW ML N IRW

WHFKQRORJLt Y PDWH VNéFﬁﬂéﬂl\ﬁ%?ﬁmgt@%ﬁgggr}xy Q NROLN XpLwt
1D ]iNODG SRURY QiQtRPMWNIXPL @X D pkRX B D'V D ! . P B RNRYR g
XYiGtPH ]P Q\ YH Y\X&tYiQt GLILWiOQtFK '%%ﬁ%@ﬁm\%ﬁéﬁéplg tNODG NG\& N\
VN ELE AW

ANROIFK S L S tPp SHGDJRJLFNp pLQ% DR \rft GDUQXRKX gl;WV\:)\sQLHMV\é

LGHQWLILNRYDW WUH Y WpWR REOD
G_Q _ UHQGA P oDV WLQHX VL Y\KOHGIiPH Y NQLSHR P8 HKRVH P H
Oproti konci roku 2019VH SRPDOX ]JY\AXMH SHQHWUDFH GLJLWiOQt

techniky Y PDWH VN éFRabdlkaR @adhycuje SURFHQ W34 Tablety

SRGtO PDWH VWWHK pANRGDQpP URGHVGR$E RMGR WOl WDEXON\  QH]Gi GRPQtYiPH VH

MHGQtP NXVHP WpWR GLJLWiOQt WHFKQIWWHQG FtOHQpKR QiNXSX YtFH WDEOHWS
PDWH VNéFK aNRO D MHMLFK QiVOHGQpPKR Y\
PLOQQRVWL 1HMpPDVW ML ]G EXNRYWHDYRVINXERPY
1 NWH t XpLWHOpP YQtPDMIRXWVIDERHWGX MDN
LQWHUDNWLYQt WDEXOH QDS tNODG A7DEOF
LOWHUDNWLYQt WDEXOL 'WL QD WDEOHW
GRW\NHP UXN\ QDOp]DRPWDRQGEHRKYHDS RN X
SRVN\WXMH Qi]JRUQRVW 3
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3.1.5 5RERW|_FNp KUDpN\ mnohG\ VQPMit|DAWH GLIJLWiIiOQt WHFKQRORJLH ¢
V roce 2019 jsme nezaznamen&liGQRX PDWH VNRX aNREXY X HP QW HUMR X S HGHY awL S QDiF RYQWRJ RvH

E\ GRFKiJHOR NURYRMWPXQIRUPDWLFNpKR\PREKGHPQWPOHERD GLILWIOQtFK WHFKQRO
algoritmizace ponrRFt URERWLFNEBKN YYWBRHWNR SREBLYBEMOt SUYHNQWHR RQ W@ R DpQLTBQE HINH M F
QDS tNODG 0D QURYii Dorfi@bimie2020Xa ¥ WALQDNWH t XBLWWM®p aH MH VORALWp ]JRUJDQL
PDWH VNéFK a&NRO Y\EDYHQEéFK JURB\WRHWKEN§ PW iWEHRIHROIRILHPL SURWREM YWEHERQI]
SRX&tYDOD N ~[GHD@HPPXIHPOXYLOL RYEHAINRXHERW BRWORX WHFKQRORJLL yHNiQt QH
LQIRUPDWLFNpKR P\aOHQt 1HMNRQNUpPpWQRDMAaP SRS XKVCS e WMRJG RN OMK WUBSOLYRVW D
SRVN\WOD SDQt XpLEGMWQNIDO i QRIHDON DX X DR RXWDHWt { BEWWHDW VL YatPDMt &H G WL MVRX
D VRXVW HGLW VH ' WL PXVt SRX&tYDW dpRH- RMR B XaUDIER B DR IRESRDANWERR @G\ S
VWUDWHJILFEN\ Xpt VH | WRYEQDB |RP\RSCPQRAVIVMER QtFK WHFKQRORJLt Y GRPiFtP SURVW

F?ﬂsgvsll'_VRoEHHcf:%YDQp VEXNRYp FLOKUBRARGY YREEYVHEEK ppvwr RFH XMt GLILWIOQ
QIIRUQBMW JIEMRM LQIRUPDFt 9\4tYDMt MLFK

3.2 1i]RU\ XpLWHOS$ QD Y\XatYiQte@®@isthtsWROIQDEB&FK WpPDW -DNR QDS tNOI
WHFKQRORJLt Y PDWH VNéF ORY\ SRSLVXMH W &FH3 QHER XNWILG MLt Y\P

8pLWHOp PDWH VNéFK &4NRO VH ]J]QHSRN @ F Ep ISR PY IV& R aktg\k;)RH QE:
QDGP UQpPKR Y\XA&tYiQt GLILWIOQtFK WHF%”K' Q% ug] % ) b BHHISER OF
SURVWRWVER ]QHSRNR M HID SGtRURDEHAQIWM QM 2 1S 1SDGQ G WL APRKRX QDWRpHQp
2iGQRX QR&H YNWXLQDWA WHRE Y URGLQ O@ﬁéﬁ/ﬁp\i@h o8

WUIYt VStAH X WHO® D LS RAMEEDE #PIXG RE VH

QDXpt G tYH SRXA&tYDW QWEFO B WSQIG&D LA FOXRBRWRGXPLWHOpP XSR]JRU XMt &H XpHQt
nich VOéFKi QHOLFKRWLYi VORYD MHMLFKWEHROROR it DMH OHIBBWtHGWRYD@p XpHQ
R W FKWR Y&UD]HFK DQL QHS HP2aOHMINRXP QORSEH Yt P/ iYhERKW@PXE NSRW HNDW MH
VOHGXMt QD WXHEHHIHWX WIRWDNWR KRYRKPDWHP FtWLW VWE&XWN WX IPXCR 8B FE&XY DAV S U

9HONpPp PQRAVWYt pDVX VWUIYHQpPKR X GL]L%W&&Eé%%@@%'ﬁ%I§;FLKtXF]|X¥II!?GOH
XpLWHO$ PDWH VNé@FK ANRO ]D QiVOHGHNRRKR]HPL W R PISi ORD WKW s HICTAME & | @It PL
G Wt NWHUp Pi QIMBMGRK WE@®PYX QLIND p Q WHFIKRRORIWHPH REiIYi SDVLYLWHKNOGHNMH (
VRFLDOL]DFL =iURYH PQRAVWYt pDVXSRKRGOIOMKR | EHERRDINROIWHWRK SDVLYQt DNW|
]D t]HQt RPH]XMH pDV G Wt VWUiIYHQé SRREWERELW. QOINBWUHPWOPLIUWHNWGtWt P$&H RP
XpLWHOpP ]G$UD] XMt &H MGH S HGHYAatPL RLKBIOWL Y YR ]E NWHW L ABWRRHLIRYD W FKRBIQIR'
Q H G R N i addvitbuthak, jako akW LY Qt KUD kontakty D WtP VRGLWBDKIERX GLILWIiOQIFK DNV

OQR]t XpRBMIOPRFLW AHMURK PBIQ@S ¢ WL <ISIQL GLILWIOQUFK wg{JKL%Vﬁggfgﬂoma’sE(gs
UHIiOQpP ¥RANVS LptWDMt QDGP UQpPX Y %ﬁ@t %ﬂ%ﬁmﬁ WL

technoRJLt Y URGLQQpPPDSURWVWGIGA8A DQL L ﬂllWHL'?p

E\GOt QD, PHBR]1EDMt NDAWDQ &4DOXG ERURMFEOP JPANXMDWEIJLHiOQt WHFKQRORJLH
KU\ QD WDEOHWHFK ]QDMt YAHFKQ\3 3RPRPVI¥RIRW PRgestk WHERGRORMDNB WEURM GL!
YHOPL pDVWR NRQJXPXMt QHYKRGQé RENWKUINW$UEe X QLFK P$A&H

SRVLORYDW DJUHVLYQt FKRYiQt pL ]S$VRERYIDARBNR VY Q& Brasmi @Y DW ) ORytaF K W H F K
reaOLW 7HQWR REVRK MBE\NRQYERBHMUMDER 3QRVW OHSat MHGQRGXAadt D HIHNWLYQ
FR4 P$dH XWC NWWQNFMBHIOQE VY W QRIW NPORMHIG 0A,7 VH PRKRX VWiW GREU&P R(
XpLWHOp |POXNOBYOWHGRFEH EEW AQHRFHRWRPHOWSUDYLGHOQP D ~pHOQp VSROXSUIF
SUDFRYDW MLQDN QH& V SRX&tYiQtP Gq@ﬂ;g\@gg,\yﬁl@ s,aa&guwkggmﬁlﬁo[p LWHOND SUI
1DS tNODG AGtW ApWH?® UiGR SRXjiHy V $A%6t &iX R\ N\ DO KRpRIMGHOPDWHULIO\ @ $VSHNW
[iIMHP QHPi* QHER AS L SUDFRYQtFK WXRYReGR YPL BawioRYiPH VH aH MH
URJYRML UR]XPRY&FK YODVWQRVWt VSR@X%SRCUMHSSRXH \,éRM@D;@Q/Y)R,J@LGHPLH r
Y\X&4tYDQi LQWHUDNWLYQt WDEXOH D ML DL P5S RV &€ WS K ANRO POXYI
D

a
OQRJt XpLWHOp S HY{ad® YVORPURt QHIOWHIODR/AEK MDNRYRP]DMHRIN B®SO NX YHPX& W
QIVOHG tOLAQp KR YAXWIMDKMIRRRRORILt Y BRGRYRPPXYiG Qi bHWQRVW MHMLFK YAXALYil
SURVW HGt RGPtWDMt GLJLWiOQt WHFKQRORK1pH §H|e§ﬁﬁm,: HEARFRIRTMWL QDS tNOD
PLQQRVWL Y\XatYDW NWH t PDMt S tVW X&ull VL. @W FWDNWMY QRD[LPi
3 HYDAXMILIVBID p NWH XYV G RHOMLVAWLE NWHOHQ NGB IW XYW GMH GHER XpLWHO XYHGO MD
EUJNpKR POiGt VHWNiYDMUIVHB L JD W R @ FPOLNIAK KOR BIR WHFKQRORJLt UR]JYRM P\aOHQt
Pi PQRKR UL]LINLVOBEWRWR MH W HED MBEBEHQOQEMNBRYBEWONHP W L XpLWHOp Y VRXY!
Y]WDK G Wt N QLP QDPGLtNSUDY L@BXG s R XYHGOL MDNR NODG UR]JYRM SURVW
]JDSRMRYDW GLJLWR Qrté WNH\F KRR G R BiL N R glgarimizacey aftrRkce, generalizaceV R X Y L ¢ Hovdjem
MDNé Y]WDK VL N 6]IGD G WRGRWFIGREX é P VIOXIIRRPDWLFNpKR P\aOHQt > @ QHE\O\ JPtQ
QH @&SDWQéP SiQHP 3RMNXG GLWILWQBGKRYVRHWH P
VH]QDPRYDW VDPRYROQ Y\VWDYXMHPH MH PQRKD UL]LN$P 3 8pLWHOp VH

oD
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3.3 )DNWRU\ RYQWDB{(MWV\}{HO$ SHGDJRJLFNéP VP UHP )LOR]RILFNp S HGSRN
PDWH VNéFK\X&RWtI\GLJLWiO@EEKj NRQIOLNWX V Y\XatYiQtP GLJLWIOQtF

RJLFNp pL RVWL 9HOPL QiV DOH S H

WHFKQRORJLt S L S tPp SHGBJRWLINAXK IMLH%%})FRMWM ISLURQEBIBWR X SHG
1i]RU XpLWHOS$ QD GLDLMWHMQF N I EXER ORHGIQ pt PPDWH VNp ANROH Y\XAtYDMtFt SUYN\
SHGDJRJLFNp PLQQRVWL S tPR RYOLY XBbstoupehsdRERRWWL FIN i] YW DYABHINAI G Qé GLV SOt
GLILWIOQtFKILWHFHK QRO G -DNRDN@DR O®RPQtYIPH VH SURWRKp LAWMHEX RKIERRG QD
WHFKQRORJLH RGVX]XMH 9 MHMt W tG QUDOMDIHPEFNpPL QWHWOIRWLYQtWDRDEXOL DOH WX
Y$EHF QHY\XatYdpakem @ AWHFKQRORJLH S L i 2 ;
G WPL PLOXMX 1L G WL VH YAGH GRNI&HZ gféﬁ\m%simmwmmgVLVJVLW,;g;g,t

NWHUp U$]Qp DSOLNDFH QDEt]ARIPL=8 5 |tF|>:t\Vél 7HFKORORJLH MH GRYORY|
SRG UXNX WDEOHW QRWHERRN IRWRD QUl@/RGLL%HW\k MY(?itYW\B(—;Fg(\b\M @B%é MV E
YLGHRQDKIUHERMREWHYRYDW D H[SHULPH® X QEW 7

A \

K

-H SURWR GS$OHALWp OHSp SRFKRSLW 3 Q‘F;E}PQQ_ ta%%}%@?@ﬁm%ﬁﬁziﬁﬁf
o t .
E\Eéggﬁ/ B, h% t\x/ﬁ_Q PDWH VNp

PDWH VNéFK aNRO QD Y\XatYiQt GLJLW; Q0 PZ
XWt

NDSLWROH EXGHPH [NRXPDW S HGHYa&tP g
SUiIFH V GLJLWiOQtPL WHFKQRORJLHPL

0QR]t XpLWHOp SRIRUXMt QD G WHFK Q34 oW & Ko Wi @WhQIpB R hV NEeFK aNi
GLIJLWIOQtFK WHFKQRORJLt Y GRPiFtP suUWW H@4tI OrQuk KNWAHERKVW QR ORJLt
PQRKp ] SHGDJRJ$ PDWHNV NE&FKUXRR® QHAERXBIOp PDWH VNEFKR A4NRGQBRE RGO QiN
RGPtWDYpPX SRVWRML N Y\X&tYiQt GLJL&LiOQWH ShalieHE VQERENR JiH FSXE $i Y P@r@ra® YO LY X
PHGDJRJLFNp pLQQRVWL -DNR QDS tNODILJAW ULt QWHE OILRL FLPIDMWP UINEFK &NROI
WHFKQRORJLH GRPD NGH pDVWR QHQt ADHGHMQYU RYSHOZE RHYRXCOWVEKWR\X&tYiQtP G|
PpGLt UHJXORYiQ QHER MHQ YHOPL PiOR)iV3YRPWWHRVA PV ENPSAH WHB\RERWDYQ | G$Y
SRE\W Y 04 MHGLQE&P pDVHP VWUIYH®@&P fepdd@iusl ™ 0 RHRK VAFX QR D ROPDWH Q/HIQ DENKR |
ZNRQWH[WX Y\MiG HQt XpLWHOS$ VH GRP 'tG{QFPH]'%@WM’M‘P‘BFVWW@KW%JLH WDNaH
PDWH VNeRKtGNR®@H]Qi MLQé [S$VRE YINRAIM N WHYIORKER SHCBIRNIY \KAVW \EiR Sl
WHFKQRORJLt QH& MH GRPIiFt NRQ]XPDF%'—@E’MWN?O%W{%D ROBkX tShHG@ P$aH QDVWD\
'7 QHNODGRX WDNRY& QiURNU@DVHNpYWHBNRXSbHaCLHWRHQUt WISLFNY LQWHUDNWLYQ!
pasiY Q M&tPARKWRIEOQ Mat |DBIQENWL]E WEPIOR {H VH DOH QiVOHGQ GRVWDQH N S
XpLWHOpP VSDW XMt QD G WHFK PQRKR QIR eYHitFKk GSVOHGN$S WDNRYpKR
Y\X4tYiQt GLIJLWIOQtFK WHFKQRORJLt QfGILWNORGIPIWDNODGXAYYPXKR Qi]JRMUX RYO
GLILWIiOQtFK WBIWKQWRNSEK GENROIFK 0QRERCKPIHOROR P RWIRO & L VINKIWRYDPN P BKIRXY G |
jako QHIDWLYXP Y\X&LWt GLJLWDOWH FKN &1 KEFKGRRYMDAS M\ LONG t BK tWSHIE K@ RPIR -DNR QDS
ANROIFK JPL XMH SDVLYLWX G Wt A¥ VWUDQ\ YHGHQt MVHP E\OD N DNWLYLWi
'DO&tP G$OHALWEP IDNWRUHP RYOLY XM#'T'?’WQHB ﬁbﬂjﬂ)’ﬁ'@ﬁbéuéfﬂ%‘?g‘gt\"“ PQRKEF
WHFKQRORJLH MH Y N XpLWHO$ 9\xaLwt &3¢ ié%pl'—'_k"‘l\f\m'F ORL RGP SREFEIROD WeEN
SHGDJRJLFNp SUIFL RGWDUEMURPQGNY XL\ WHOMW IQIMFK WHFKQRORJLt Y PDWH VNEFK
PDVWR ]JiURYH PDMt SRGOH VY&FK WY%]H—@!‘%H%%%MH@RW%HY@EBL%%QQ'—W' SRGSRUD
JUDPRWQRVWL 'RPQtYiPH VH &H GtNAH YWUDRYNH Qi ivioot

JUDPRWQRVWL VL QHXY GRPXMt PRAQRVWIQDNMW K HPSRUR YOXALWBDGLYLMKOQtEKR HGLW
WHFKQRORJLt S LQidt S HLO QRMBRIGHD JRIMVRNPR SRILWLYQ Mat SRKOHGF&QRQRALYI S tLC
MLADVWDYHQ& IXQNpEH M \&MIpRVNOXRK WHEFQBRBDURILFRS PRWQ REVIMQEP XpLWHOSP
-DNR QDS tNODG A3DQt MVRX XpLWHON\ZWROV WIDNRtQD § DROPBM A S& ME/GIPPWVL WtPWR ¢
V RYOiGiQtP SRptWDpH D S LMPXWtP QR ERMKH YR NEtD MMINDEN IBMWYY NGp QDD &H WR
G WPL 7tP &aH RQ\ W\WR) WRIFEIGRMRIL D@RERH] WR P$&H P$SM SRVAX $HGGWMWONL V& &

w.

E\ YODVWQ PWREKM®\DFKWHMp WHFKQRORJINGM\XEXEHEROWHUDNWLYQt WDEXOH XPtV
PtW ]D QiVOHGHN 4&H L NG\d& MVRX GLJILMG @@t WKH F Kk GRGRY ko M XpRJ sy SWESWONV H ¢
S OR SURWRAN %\ KK R WO LG K RO H 0w 1 B B ERYHURVIRBL cLaLwioatpL
| a .
LQWHUDNWLYQt WDEXOL S tOLa Y REOL% \%Y\g LFH\&VMSQJ@WHWWW% RV
AIDMHWEFK3 PHWRG ¥ @WIEAMWDH[ & VAOovpeL W H O § E TN JLWIOQtFK QRORJLL S L S t
GRNiND&ULPXEG QRXW VYRX G L JL WAI€hQ W. i HOp YEUD]Q EU]Gt YAXalLwt GLJL
VH Y SRpiIWNPWHFKQLNRX VAtYDO\ PHWR \? >§Rﬁﬂ‘%8 "By p9 W FKWR PDWH VNe
INXA4HQRVWL V SRXAtYiQtP ,7 VL PH]L VH {%t L?,lll F')& %gg{%k%%@’(m\’:w“:@f’&'}g;
SRUDGQtP KODVHP G WL NWHUp VH WHFROLAW 8WE D PG AR VYp Y
tablety Si AtYDMt 2 9 NRYW BRWHIXPLWHOHNAVH SRGVEK MG/ (1 4
mezi 40 260 lety. 9 & H F le@yjsou AGLILWIOQUPL LPLIUDQ W oimiR RY DO S XATviot GLJLRIDOEE W RLHE K
'DO&EtBBYRG\ RGPtWQXWt GLIJLWIOQtFK WHEKQRPR Eha DWR IDEaFRRMHEN\IRBPH]HQt
SHGDJRJLFNRX PpLQQRVW MVRX HNQ PHVRFLOB®HR FIKF N RIKGRR? R BIARND BIOANGHIRRIWE R Y & F K
NG\ XpLWHOp W\I\SLFN\ QiJRURY VRX]Qt YN @ IMIEMSE SH B ONVOHNLRQ B M@ EUMPNIWIHER BKEROP X
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THQWR SUREOpPP VH WeNZK@DaNIHFDIﬂ’UR:’FH)(B@If QN\Q$) &.e 2'.$=<
ALY RQUDS tNODIB WL P VtpQtP CMM\éV\}’YOI |j\/H étﬁE)é 9 5HDO 8VH RI 'LJLWDO 7HFKQROF

JINODG\ RYOIGiQt MADHOWPKBAMGpDVQpK | Rbidinfo 2020 Liberec: TUL, 2020 5367
GLIJLWIiOQt WHFKQLN\ MH W HEDG@.@&{FKH%%N\@?S%@@@@QUR

YEINXPHFK MH YKRGQp |]DP LW VH QD G$V%%§/M|&h&%ﬁwaﬁéé}ﬁ)ﬁlﬂr&% /Dldlnfo _2020.p

9H VKRG WU LXPRWHOS$ VH &HRBQWLPHH RG EUJNpKR

POIGURGL QRN WHNMGNIYDMt V GLJdiékniO Q tRL ARIB$EK QQRaitRtive data analysis with ATLAS. ti

SURWR MH W HED FtOHQ nink taks Roy D®/ W] W D Kordorw3$AGE, 2012, 274§. ISBN 9085-7021-304.
Y\XAtY®IOWLWiOQt Welelr prakerRnhkitsahy ale i [3] STRAUSS, A, CORBIN9E]. =iNODG\ NYDOLWDWLYQ
MDNR N UMHHDBARL 8 Q DtFoleY Qt QiV YEINXPX 3RVWXS\ D WHFKQLN\ PHWRG\ ]D

9H Y&V OHGF t Fs& XY\BD) NXXNP B 28LHD B XbLWHO$ %\‘?3@0\’}?@ ” 1999, 196?3%%%%33\?8)\(( CYaINXP Y
ANR@iH JLWwdodbye S Lutefako ]DM RIS HVW H ' R WG Qt Yeé] v

bL GRIOMDAIRKOHGX MGH R QHGRFHQ Qt %%é\% ‘% (G '

GLILWIOQUFK WHFKQRORJLL S L SURNHSH 6% @

jsme jak vomto Y&]NXPX QUIDENVEN D LYZHM X R]X (5 YBN%]QDPX SRMPX &RPSX

- - l.0 Information
zaznamenalPQRKp S tSDG\ QiNXSX YHOPL GUDK g ‘6”6
cnanendp %g TR

SRX:‘SltYiQtLQWHUIaNe’wR;Q,VCW-IHB ® PLQHB]P EO 3(.E5.29E Mgoritmizace s

Y\XALWtP URERWLFNé&FK KUDpHN SUR G WL
-DNR  H&H@BWEYSD W vXAMO HQzvéli GLJILWiO Qt Hradec. Ui O RUHK, 2020, 73 s. ISBN 9780-74357756
gramotnosti a prezentaci PRAQR VRV O XS OQ X &RW t

GLILWiOQtFK WWHFDRDRBRDUBNG R XKPEM HO$
PDWH VNé&FK aNRO

5 =E9 5

8pLWHOp PDWH VN&FK &NRO SRJRUXMt NRQNUpWQt QHIJDWLYQt G$VOHGN\
QDGXA&tYiQt GLILWiOQtFK WHFKQRORJLt G WPL Y URGLQQpPP SURVW HGt &R4&
YHGH PHQ&t piV\RGRPWIMEPBX YRVANRINDLE N

GLIJLWiOQtFK WHFKQRORJLt S L S tPp SHGDJRJLFNp SUIFL 1 NWH t XpLWHOp
WDNp RGPtWDMt GLJLWiOQt WHSRQWARISLH ] AILOR]JRILFNéFKS?

WeéNBdMIYFt Y WALQRX QiJRURYp VRXQiOHALWRVWL V Q MDNRX ]
DOWHUQDWLYQtFK SHGDJRJLFMES K PWWRGMHI WALQD XpLWHOS$ DO

N GLILWiOQtP WHFKQRORJLtP UHDOLVWLFN\ XY GRPXMH VL &H GLJLWIiOQt
WHFKQRORJLH MVRX E &QRX VRXpiVWt QD&HKR VY WD D GtN\ MHMLFK
LQWHJUDFL GR Y&XN\ WDN PRKRX XWYi HW Y]WDK G Wt N GLJLWiOQtP
WHFKQRORJLtP 7LWR XpL vsta@yaWV 16 LYJ MMILOQRX VQD&t S H

technologie MDNR SUDFRYQt pL NUHDWLYQt QiVWURM 1D GLJLWiOQtFK
WHFKQRORBHtKMt Qi]JRUQRVWN X\a@DIENDt QN L FK

Y&eNODGHKPRQVWUDFL SUREtUDQ&FK WpPDW pL MDNR JGURM LQIRUPDFt
VHOPL RFH XMt PRWLYDpQt DVSHRUQRIVMWWIiOQtFK WHFKQRORJLt D P
VQDGQ Mat D HIHNWLYQ M&t NRPXQLNDFH V URGLpL X NWHUp GLJLWIiOQt
WHFKQRORJLH RWYtUDMtHQRY®DS I RUPDGNRBXQHEDF

IRWRJPDILYLGHR]I I@RBHN MDNR QHIDWLYQt DVSHNW

Y\X&tYilQLWiOQtFK WH FKRPRIQRQ Bt NFSOWDXIMt GtW W H

VH INRXPDQé&P REMHNWHP D RPH]JHQp PRAQRVWL VRFLIOQtFK NRQWDNWS$

D WtP VRFLDGUPDE HK>XG G YW O @ EALKQ D N\W L WIHVD $

PDWH VNéFK &MRGLFKWSEQt WHFKQRORJLH S L S tPp

SHGDJRPLEGRVWL SRX]HEBRSABQJNHVW HQt

HGLWHOp PDWHURNEREXENRR QiNXSX MHGQRWOLY&FK
GLIJLWiOQtFKa]DNQBGt DY p KBhoQ R R Qs

QiJRU\ K S&FG t]HQ&F K XIpWW B P PINRHD \PNDAFKR

Q FR SRIJLWLYQ Madt SRKOHG QD Y\XA&tYiQt GLILWiOQtFK WHFKQRORJLt S L
S tPp SHGDJRJL Ppati BLOIEPYWILWHOS$SP PDWH VNEFK

ANRO +ODYIQNRYGBORLDNWR YHW DR YXPDILYV M @ $F t

N Y\X&tYiQt GLILWiO@W K WHPKE®EDRMIMR M

VSRMMEBMLFK GQIINViOQt JUDPRWQRVW NWHUi PLPR MLQp

neXPR& XMH XpLWHOBRROKOWEQRXXMALWt GLILWiOQtFK

WHFKQRQRWAXFH QHMROUHKBRXHHGLILWIiOQtKR REVDKX

$ SURWRAH VSDW XMt QD G WHFK PQRKR QHJDWLYQtFK G$VOHGN$ WDNRYpKR
Y\X&tYiQt GLJLWiOQtFK WHFKQRORJLt ORJLFN\ RGPtWDMt Y\X&atYiQt
GLIJLWiOQtFK WPBWORONRHK SNROIRRp

SHGDJRJLFANpP pLQQRV
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2EUIWHQIiI YEXPED SURQUDDWYWRRDIAIMDANRC
Flipped learning of programming  course at university

-iQ *XQLa XERPtU aQDMGHU
83-4 RALFLDFK 3UtURGRYHGHFNIi IBSXOWBOLFLDRKRGRYHGHFNiIi IDNXOWI
-HVHQQI -HVHQQI
.RELFH .RELFH
Slovensko Slovensko
jan.gunis@upjs.sk lubomir.snajder@upjs.sk
ABSTRACT . ~pRYp VORYi
In the article, we present our experience and findings from the 2EUiIWHQi. Yé Xp Edredidvard. 'LAWDQpPQp Y\XPRYDC
flipped learning of programming in Python at thether study of .RQFHSWXiCD@ID-MOHAWNSDGRYi awW~GLD

informatics for inservice teachers at the Faculty of Sciencel. P. N ,

ADIIULN 8QLYHUVLW\ LQ .R4LFH :H H[$40RQWHG /06 ORRGOH WR

communicate with students. After the forced transition to the Podobne &R YIp&LQD vRHGBYDAMXR WiCPHH KQR®p
distance form of teaching (due to ap&indemic COVID19 X'p H Bt V, VX ¥ WaUSRRWPH Folke\skvallitnenie YAXpRYD QLD
measures), we also used the BigBlueButton videoconferencingprogramovania naY\VRNHM =WNR&HQQipre1 iV

system and its GreenLight extension. For delivery of learning VSROXSALEDNWLNPL LQEFK Y\XPRMRBRPIFK SUF
content to students for their home preparation, we used interactiveY € PHQ D V N ~postpdvV @ D NDdakikmi fyziky, QiV
worksheets in the format of the opsource web application L Q&S L lFRDYSIDQ biodelulR E U IWMMA Q éMIbER YEéXpE\
Jupyter Notebook. Another specific feature of this teaching was the programovaniaTHQWR P R G H\D Y@IpJFN\OMKRGQé
participation of two teachers. The results of this case study shownaMP| SUH &W NGV Rife @MHIQ é N RV BMNDANHW
that students appreciate the interactive worksheets provided, whichV SRORpQé pDV RXIDRH QDX B B NWidef Q H M

they could study at their own pace, formative assesseceptual REUIWHQHMNWPHe XPKAWLOL SUBSUaMEXKE HQRWRORK L
tests, discussions on problesolving, publishing of video RR]JALUXM~FHKR a8W-5@LD LQIRUPDWLN

recordings, and solved problems from online lectures. From the —iNO D G Qé NXU] SQBBADORY PQXPXMH WUL VHP
teachers’ point of view, we were able to focus more on explainingy/ pryom semestiMH SURJUDPRYDFtP [2]D]\INGREL I8 F U D
key concepts in our lectures, solving more difficult peois, dva semestred WEX@W L S UR jaizyRPRyten[3). 9 DND
discussing with students who were more active than if they hadyopyjarite tohto jazykie k GLVSR]tFLL PQRAVWY,R U{]Q\F
passively listened to the traditional interpretation by the teacher. , N\WRU&BFK MH PRAQp SZuRjdt QPW & RIM RIYD"

Keywords prostredieJupyter Laj4],v NWRURP MR AR&@PWH -XS\WH
Flipped learning. Programming educatioDistance education Notebook Y\WY i H\W KRQRFIWNME DNWtYQH SUDFRYQ
ConcepTest. COVIEL9. Case study. Y\XpRYDQLH SURSWHEPP®RY DWHDPDNY VD WDN S
zSR]JtFLH VWDWLHRX&hK @ OMKHO HICORPRItWIDH) L +
ABSTRAKT 4LY éddkumentov, sSNWRU@&P&H PaW XIGQ(MPMUDJRY D"

V pONX XYiG]DPH QD & Histéa-ARHEQ RW WQ HIM ¥ @XRpEND | L NRov<€atk

programovania WYythonev UR]JALUXM~FRP éW~GLU%§DQjBBBB\6H}{\ V~pDV"RX HOHNWURQLFN

na3UtURGRYHG HF N H MR B I¥ X\2 RétiX Q-] FL X " .
AWXGHQWDPL VPH SRX&RO R ~\W6 QRR ol %@U >RV HGHEMAMRIDINLOWE MR Xa GOKp |
EhpPLENEFK &29,"

naGLAWDQpPQ~ IRUPX YEXPE\ ] G{YRGX S
RSDWUHQt VPH SRX&LOL DM YLARRNRBYAXUWHLQ p QD P\ORALWpPHVWRYD" D H[SHI
BigBlueButton geho nadstavbu GreenLighBUH VSUtVW XSOHERHRNRQIHUHQpPpQEP V\V W phkRiensme % O X H %
XpPHEQPKR ®WEXDBKXOWRP SUH LFK GRPiFRiQRMBObDb YH DEethROO XHE H X Pty Y L Q
Y\XPRYDQISHRXAREG@WHUDNWtYQH SIRUARWHEUD IWPwWIliN@RDGH SURWIOVELIG RS IFWBHIQt VPH
otvorerej webowej D S O & Mipfidr Notebook. DO &tP &S H F L 12dmarpa 2020 realizovali stretnutiap DV W Q t KR YOH8Q Y& O Xp Q'
Y&eXpE\ EROL GYD&DOKENWHOHMWR SUt$RERR M HEAL-QG Y BBgBINeBXtfoh W 7R H W BnostiN ~ V
XND]XM~ &H &WXGHQW-L SGRD/MLYQARD K WepRnRigRiugButtona QiIKOD JPHQDQ ML WM MPLEPL VNRUR
SUDFRYQp N@IRUP\ VE U R R WGsBRY EeMmpom SUHMV" QH YRIOAXWPD Qp QURYEDIFERXYDQLD QD
IRUPDWtYQH KRGBRRSWHAEQH Wb NVANEH QA BeRXRN. W DNYREIFKK DNDGHPLFNEFK SUHGPHWR
~ORK JYHUHMQHQ LU YHGHRERKRY Y e XPEDVOHG X M-TilQRISE. YXW P H VS {VREUUW B Q HNF |

ZSRK DGX XpLWH RW QBP&HWIDYRRKDBH YLDys YHQRED'RIUDPRY,DQIDEHQ M N ~postiyVWL D
Y\WWYHW RYDQLX N ~pRY&FK QERRP®NM i tHKHANI XL D

SUREOpPPRY BWYWRPHWMWWRUIL EROL DNWtYQHM&t DNR NHE\
SDVtYQH SRp~YDOL WUDGLpQé YENODG XpLWH D
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2 Vé&+2',6.E 35( 2%5E7(10 6SRPLDWNX VD RGSRU~pDO Rbs@hBvaliNeRQ FH S W
F v, WHVWRYDF L H BHRDRRE NRG\E R'Y HG Hch@®)JO P X O\
9e8y%PRO.GRAMOVANIAA 6~pDVQp WHFKQROYJLH XPR& XM~ SRX&LWLH
2.1 Model REUIWHQHM YéXpE\ napr. GRW\N®NSi PIRSIFHSWXiOQH WHVW\ P{&X [

IDMG{OHALWHMA&tP SUYNRP LQRYIiFLH QR gisidie e perozutbhRAHDOPHRNY BQYRWIPEKDSR]QD

je REUIW BERI[{andl. flipped learningresp.flipped classroom MHGQDN DNWXiOQHKR XpLYD
resp. inverted classrogm 3 R G Bergmanna a Sams#7]

je REUIWHQi YEXPED SHGDJRJILFNé&P sutvWRSRB] NB R N(PHH PQRD 8 Qp SRIRVWIYDM~ ]
YeXpEDLWSHUBIV~YDXSRQRNpKR XpHEQpKRPH HRQRYBRAQRV"RX YEEHUX | YLDFHUE
doLQGLYLGXIiOQHKR XpHEQpPKR SULHVWRUKPID QpBRORIKGC WEKOF@WIHRYR VE JIMNDO DG
XPHERMELHVWRU VD WUDQVIRUPXMH GR & DODPHIONDHKNR ~LUGRAY IQUW DINRWUEY KB Q D HX B IRYOXN Bk
XPHEQpPKR 3 URVWMWRHIRKX VSHEE MRIE, MW R YAW X G FRIQIEBISWXiOQH WHVW\ V~ XUpHQp SUH
DNWtYQH DSOLNRWYRW LYRR] Q\DI/AY DBBMPEME X pE\ SUHWR \\@ D M QI HaNRMBER p Q t]N R X

AWXGRYDQPKR SUHGPHWX YiKR
Glazer v[8] ]DUD XMH PRGHO REUIWHQHM Yé&xhE Y ]ﬁL AR SHMD
Y&éXpE\ DQJO EOHQGHG OHDSQH®IVO R 5 )N . & XNDIXM-
HIHNWtYQH VSRMHQLH LQGLYLGXiOQE oL %@r ?’\F‘? apa. WR]Y SRPH
SMHGQRGXFK&atPL DNWLYLWDPL QDSU 0 \ PIAMPYaRIqe Pre, VWee P P HVWHU
ptWDQLH =~ XpHEQpKR =~ WH[WX MHGQR \: DP E (ﬁ@g‘ éeg AW X QHHQWR Y8 B Y &1
UHDOLJRYDQEFK PLPR NFQQWR)WWEWQO a Ritigzykom.Z WR KW R bol{ @RGWe X pEH SUtWRP
QDSU USHREQPRRY ENGPQIQHHDSOLNI WHBLWH RY S UELPEU pEXYHBE VN X W
hodnoteniediskusia pL UHDOL]iFLDHBDRMVIDWQRFE SR @LQRM%M«BWQ]WWXGHQWRP SHNXOC
NRQWDNWQHM YeXpE\ . XPLWH ULHA&L LQGLYR®XI0QHWSHEHEWRY D
$E\ YEXPED SUWEVBKDORDGHOX REUIWHQHWK KEXHE\G RXVEDNRPHQWiIUPL SULPIUQHKR »
E\" VSOQHQpP QDVOHGRY Q@tie@MfUL N ~pRYris HEXNDpQEé REVDK SUHGPHWX &WXGLMQp
X SUX4Qp SURVWUHGLH DQJO 1WHYWOHIEHDYNY R WP KarcepG BAR XM ~ Y &
XPR& XMAHTHOL]iFLXVB{YRERYHOiYDQUD-WHSEM]HQPQHM SRXREGNBWMDQPQHM YeéXp
aW\SRY Y]GHOiYDFtFK DNWLYtW 24

, . Jggyter Notebook
x NXOW-UD Y]JGHOiYDQLD DQJO OHRRQLRI;GHHIWMXNE L JHH UDRMIVIH weYyRMRYp
pozornostiQLH MH BPIEWHNXGHQW Y\WY iUD/BUHEBNXPHQWRY YR IRUPIWH -XS\W
x YKRGQeé WKeEHEQpPKR REVDKX DQIfpyick QRIWRWARYDYH RWYRUHQI ZHERYi DSO
content), kdeFLH R P XpPEQ éjEddasSiahnutie Y\WYiUBLH D" GRNXPHQW\ NWR UsxtyREVDK X N

KOBAELMR QF H 3tV pooLhenia D JUXPQRVREYiIN\ D YLIXDOL]iFLF2EULMAHKX YESRpWX
pi ULHAHQt SUREOpPRY

X XPLWH DNR SUR prbfessioaal Gucaig,J O
NWRUSNiVHQRVWL V ULDHOMBQWRILHG\ V
LQWHUDNWtYQ\FK PHWyYyG D GLJLWIOQ\FK WHFKQROyJLt

22 .RQFHSWesyOQH
D{OHALWRX V~pDV"RX REUIWHQHM YéXpHE\ V-~ NRQFHSWXiOQH WHVW\ NWRUp
XPR4&4 XMEDIJQRV&GRNRXB'M PLHU\ dWXGHQWL VSUiIYQH

porozumeli vybrané Pkoncepbm. Mazur v svojej knihe[10]
zameanejnar R'Y H \eQXt [ iisal(anglpeerinstruction) | DY iG] D
pojem concepTestsakd~ER U QL HNNMRNNERKNRQFHSWXiOQ\FK
~ORKGLWNXWRYDQRtE BEXpIPODXOL MHGQDN SULPI"
AWXGHQWRIYY SUHR®IpRXatYDOUR]YtMDOL| VYRMH

argumery D WLH& SRVN\WQ~" LP DeNiRakt®dM XpLWH RP ]JKRGQRW
porozumeli N ~pRYpadimom DNW XiOXRpLK®Rbazur
na]iNODGH VYRMLFK VNYVHRNRR/ANR OR/ N&RMNKK ]RY
fyzky RGSRU~pD ~IERKWLHWR

A
R

x  boli zameraQ pa jederkoncept 2EUIJRN yDV" LQWHUDNWtYQH ISR RE RNXRH Q'
X nedli sa SULDPRIADURAEQDSU GRVD&mRetpNotebook sDNWtYQ\P N ya@yRiP Python

dovzorca) aYL]XDOL]iFLRX SULHEHKX YéSRpWX SRPRFR
x obsahovali GREUMOHYDQWQp RGSRYH®YU&)syiyQH DM

distraktory) 3UH MHKR SRXALWLH VW OBHtVAHRE fFLd MHHRQRA
X boli MDVQH IRUPXORYDQp RQOLQH LQ&WDOiFLt NWRUp MHnatRaQp El
x  bolistredneQiURp Q p |https://jupyter.org/tyy 1HYEKRGRX MH &H VD QHP{&HP|

QD GRVWXSQRV" SURVWUHGLD OHER EEYDM-
Y\"DAHQRVWL QWBRWRXSEPYRGX VPH VD UR:
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YODVWQ~ LQA&aWDOiF LXtp@MupyerBupsidk/ | DN X OW\PULHEB&ORR \&,Hazkamy PHWyYG\ JR]JQDPRY
ZG{YRGX EH]SHPQRVWL MH SUtVWXS FKUIQH®EQKENVI®RBR H IDWWD YRQRIJQDPDPL
VIVWpPX QiP XPRAQLOR GLVWULEXRYD" aWg6ith M4R2narddh- SUDY HQ p

LOWHUDNWtYQH suwmew@@mwﬁml_m@u@é
~ORKUDFRY Q éF Ky Garpstédadupyter Mtebook je

PHUUHEHK Y]GHOIYDQLD

PRAGUDNWLFN\ EH] JPHQRNIOQ® KHRY 'Y &rFR MRPY pKR\UL WaXPEW @XWGPHWX SUHELHKDO
prostredia. formou. V G{VOHGNX SUHYHQWtY QYK V ORRSDALL

2.5 VideoNRQ IHUHE @& WL J% O X HY% X W

Qplggsaav,\an VWUHWQXWLD UHDOL]F
L¥P VWUHWQXWLD SUHELHKDOL

BigBlueButton jeopen VRXUFH ZHERYé& NRQOHWNMI
nadstavbeGreenLight[12] MH PRAaQp WY\OWDMWDm'p YL %i'
PLHVWQRVWL SUH RUJDQL]JRYDQLH NRQpHWH®GmUDOHER LYiByePbbodindd *

ki NRQIHUHQFLIiPpoRXAYWIDW@ERK NOLNQXWtP QD ~SARLAVHPWVER DNWXiOQHM W
odkaz. 6\VWpP XPRa XM Hiani& Urtda Q Bovazovke

SUHGQiaDMHWRIK@E B UebQaDX GRS NRPXQLNIFLH P
PHG]L ~pDVWQtNRLFRERWI HEHRQWYWRU $HWX(GQE LDYQE X0 QIDQ 8 H LADNuWttar
SR]QiPNAéFKOH K OIDQ/NRH\I} iFKB BruBlikovanie NRWHERRNRP VDPR&AW-~Q

priebehu stretnutia. 9 DND OLBHRFGREQEFK G{]fRGRYSUREOHPDWLN\ ULH&aHQLU
naSRALDGDYNX DRR VBXE QCRMWIWdbddEdmeX SYWHU [IRVYRMHQLH DL]YNBRRRWW,
sa roZzlRGOL SUH YODVWQ~ LQAWDOTFLX V\vvaPx
{https://bbb.science.upjs.3k/ V PRPHQWH JPHQ\ SUHIHQhQHLM

YéXpE\ QD GLAWDER®M~ SAPHINWDRN\ RNDRALWH WBHEKIHLFNQAp GLAWDQpPQpP |

SULSUDYHQt 4WX( 5LHAHQLH ~ORK NRQFHSW)
2.6 LMS Moodle XpLW $QDO&]D ULHAHQt PURNRRY
LMS ORRGOH SRX&tYDPH QD IDNX@WdkuY R MAXREM ICRHXREGRAIUR HAHQt NRQFH
2003 2NUHP QLHNR NéFK SUHGPHWRY NWRUp ERGIHQBHR Q i PIRh @M F K
GLIDMQRBYBQ@ELAWDQDPKQR Y\&0d&n BEDMMEKD aXSHYQHQLH VR MIHXPQRMRRAN]
HOHNWURQLFNSUISIR@PRUX Priy épkauiode Diskusia. 0QiYUKX UL HEAHGH
naGLAWDQpPQ~ I|RUPK[LWAXNIBHEKDZz spolu SUREOpPPRY

SYLGHRNRQIHUHQpPQE&P V\VWNVRRPO %O BHOXEF% BWWRONUHGNRYDQRHYQiUR
NRPXQLNDpQéP FHOQWURRVRBEQLWRIWH PL D b

'LVNXVLD SURVWUHGQtFWSRBode. VN XV

3 NE95+ H($/,=E&, R%5E7(1(- XpLW =YHUHMQHQLH ]EIGDUMNAM |
9é8y%< 352*5%$029%1,9% naSUHFYLpHQLH

31 &LH RYi VNXSLQD p

&LH RYRX \bBIXKUpD®R X 3WXGHQWARY 5LHQ[XpLW =YHUHMQHQLH  ULH&HQp

a  PXA&FRSYL pRanich bolozo ][iINODG Q& RE zaN{( SNRPHQW]GRPRGOHMAHQt

VWUH G Q&RKXSEOWVY.R O Y RY Ddjide Bedrifetoy]

JiINODGQpKR S U RN WRRIRHVEDED] Rykuéraich P

[2] aSR]QDM~ ]iNODG Qeogramev@naHGWH P B Q QliX p LW Zverejnenievideo] i]QDPX ] FYLpH(

cyklus, podmierHQp Y HWpodp@@draimy garametrom D
XGDORV"DPL ULDGHQ'W K& RUDRR YD B L $ip-=-G-R W
QPR2Programovanie L2:3\W K R Q XY YWHREWRMMR pO|@WX ¢ 5LHAHQLH ~ORK JR JELHUN]|

opisujeme. 2EUIIRNFKpPD SURHEBHWKHEXPNE \

3.2 2EVDK Y]J]GHOiIiYDQLD AWXGHQWRP VPH S ibto@aliYLld&XW BR B NG WVQB S UL
V]GHOkEYBh®@dizovab SRpDW é4&G dajhodinove FK  OLVW\ YR TRUPIWH -X&8FWRMQtyldRdaNEERRN 3U
blokoch. Obsalpredmetu sme rozdelili doNaOH G XM ~FLFK pPDHVIWRRYDQp FLHROGDE X DQ HM SIRRBEOOHADANV L

X

X

X

. . 0 GHPRQAWUDp@N ISWENODBRWQH M| -GH.PRQ & W L
OYRG GR MDIWND 3\WWKRQ Y&YRMR Yoy §H R &Y b Caimekomdnte S O HWREH &Wx G H

SUHPHQQi PRKOL XYHGHQé& NRGIWRYDHRY®B &RY'Qp OLVYV
KRU\WQDPLD JUDILND IXQNFLH EH]pHRWRP RY Y B g ROUWDNR YHPM QX FRY@% OLV\
hodnoty, _ NRQPLQL JELHUNRMN QR EHPOION WVERWKEGHKQWL S
Cyklus for a funkciaange SUiIYH JtVNDQpDYHIXRPRVWD ZWXGHQWRP QH

FXQNFLD V SDUDPHWURP D QiYUDWRYR K\ KR O QiRANERICERNIP &ISWYQEBOH XYHGHQ~
PPLHE8SQVRR WHIVRULFNp Yé&UD]\ D SYRINOHP DWILOIX @QH YRV W B WIRO Q HEM I RMYHM. H

vetvenia if, YHQRJIMDLEEDQIBR]QDPHQD", MWRWRRDOL aWXG
RH"D]FidetyG\ UH"D]FIXQNFLH SUH v WHIMWR JQHEROGIEIQIBERPOHLDH SUtSDGRY Y\&
SsUH"D]FDPL SULDPH SRXALWLH SR I]/aEOMDIRIEEX YHGHQEFK Y
AOJRULWP\ QD UH"D]FRFK 1D ]DPLDWNXKVSWORWNIDEW! 3 WPOPHIQW R U L H
OGFK\WIYDQLH Y&QLPLHN NRANRQFHSWXiOQH SRUBDPRKH QLMY SIRYBRYBOL

Generovanie RGFK\WiYDQLH YEQLPLHN

71



DIDINFO 2021 8QLYHU]JLWD ODWHMD %HOD %DQVNi %\VWULFD
ISBN 97880-557-18231 ISSN2454051X

YH NpKR PQRAYIPEDQRXAIXIDBERX NUIWNHKRXBHXWL 5a, &W XG X MaichSoRasral LY § BPELN W QD
aYEEHU VSUiYQ\EIponBI@ﬁZEERLM@ENOdpovede SUHELHKD OHQWM &GRDM -GMWHGD ]QDpQH REF
AWXGHQWRSIWRPRORPQH ZETDBA\RPYRGKDORRAQRVWL Q3 WHiM@ERGIPTento nedostatok sme
miskoncepcie.Pre VSR D K Odiagndsfilkolahie porozumenia pLDVWRPpQH IN REALS/HNXNRY PV ktgromR Rudenti
AWXGHQWRWHQLD LFK PLVNPRQKHSFR &N PQD YDIWMIR P P H Gs] X p\L MvEiskBRonli SUREOHRESIWLFNp p
SsYEEHURP YLDFHU&FK VSUIYQ\MRKUIVRIGBRYIENGD ULHHEBDE. LA X4 O &t HORMA Q Rrivedchali
RGSRYBIRMEHQLH WHVWX [@HERBRo#N G Q RAVAHNDPGHQWRFK

7HVW VOR 8P@\@dicenieDNR V'SIW QN U ifENH : : . _
obdobiax pHOLD Vo e QNUINENHI3 4 Overeniedosiahnutia FLH RY Y]GHOIiYD G

I e AWXGHQWL ERQR URRDGQ R @/H QD MR WAXPVB W Q19 H
hA S %j}u} }p ISJEE Z | WA VE Z %  hodnotenieSUHELHKDOR SULHEH&QH fo@BpDV FHO

koniec zoznama = [1, 2, 3, 4] hodnotu50: NRQFH®BNesHD Ga |DPpLDWNX F3LWBAK DYIJERX R
.. z[4] = 50 ... z = z.append(50) XpLW HIisREOQRP IWUHHAHQLDP ~ORK ]R JELHURN
.. z.append(50) ... 2=z +[50] 6XPDWtYQH K RGQHRMCH QR ¥ DESRDD RRPUGESIBK

na konci prvejadruhej tretiny semestra i YHUHpPQRX StVRPQI
hA & %}u} Ju IS)EE Z | pA VE Z % VN=aNRX Qmed&® QFL VH
AG% _“ u % EALG[1}2vaup : 4 =+2'127(1,( 2%5E7(1(- 9é8y%<
.. for cislo in range(len(zoznam)): PROGRAMOVANIA
Absolventey predmetu QPRZProgramovanie L2:Python sme
SRGVWXSRP pDVX SRAIADIDOQLRERPerQHERO
VSIWQé SRKLDIGLXDYBHPBE\ DO\ BMMQDKD R

o v nasledX M ~ FaRa@lemickom roku.1La4LH XYI@GBRWRUp
print(cislo) ZRGSRYHEADpHQPp NRDEMRMRAHQWIUH N QLP

| 'LAWDQpPQp Y EROR YDIOH Hi W X GHEW RY | WDIPQRp R

=YO0id" QihbRp@PEAWXGHQWRY XpHQLH VD St
BURJUDPRYDQLH MH YiADN QiURpPQéP SUHGP
GOKaLH RVYRMRYDQLH SUHFYLPRYDQLH D |
VUIPFL GLAWDQPQHM Yé&XpE\ QLH MH Y VLC

print(cislo)

.. for cislo in zoznam:

‘ ... print(zoznam)

.. print(str(zoznam))

.. for cislo in range(len(zoznam)): >
. , VOQDVWDYHQé&FK SRGPLHONWDIFEWD®\X YSUREQL
print(zoznam(cislo]) XpLYD SRpDV KRGLQ\ QD ~URYH SUH]HQpPQH!
2EUI]BN.RQFHSWXiomp P HNRWOHPW DG \ $EVHQFLD RVREQEéFK & QWRP QNRAXL QAN KHL DI
zoznamov problpPVSR QWeeQRY B'RpDV R QO L @Hpostrgiy HW Q X W

6DPRWQPHQLH ERJR\ENR BSYMEMHUDQHM &RUBL%N%'EW'G@RV@H'@‘DLGSWQQﬂQHM Yé>
QiIURPQHMAtFKWiPPIRKPRAGRANRWYD QiP VL KHM VWUDQ@Mi G DL dVWX GRINOW L&H QD

XPR& RYDOD VPH FYLpHQLD thmumRL&SF@%REéL\VNx@BtVWNf@HG]]M)“W@{“R)EJU

aoich ULHAHWOR VRO KR X pR Q' DAL @Ry RrewH | H N WIERILe6i G

REPHG]H@IMRUQSIWFRSRIMKHRQLD QLHNWR U & RXNHW B E WA WERYQ EMMEBG/MOWL VSIWQH KRGQF
EROL QiniWatizQva’ GiWRKE\SQXWtP NOFPUR WPISR]LW Y HY AHWN\ RGERYDIGIQDEYI]QRVWL Q
VIFRIEPHG]LOL PRAQRV" QHY HAEY@RRGI NRPX®AKIGIOM~FX RGSRYH ERO Y WRPWR GR
EROR 4H SULHEHK FY IVICHQADYDR KERI] 5WMHGKEIBWBR DDPLYR PRKOL VPH VL Y\WN~&4D" MH

OORK\ NWRUp VPH QD FYLpHr@eLv[NF{KVWI\ﬂSHRI@I#H%ﬁVQR%%B%?;\;%%QBRS(@LV?&H};XVW%W
PDVH SR XNRQpPHQt EpélushQ H 3 ¥ BW-BHRIYIOY v D E N R A IOH MHWH\Q%WLQDNHH\
ajs NRPHQW WIRPAHQLDP aWXGl—erwaktnwDNV\iﬁ Wb @ aQ aH &R QWR P

podobe spracovan- pDV" FYR@HaRA Bme zverejnili K G QHM SUREOHPDWLNH XYHGHQpP SRIQDWN

aj JELHUN X GD@HKNMa MRDPSHO HW Q& YLGHR]u]Q%\SH@@UﬁéMNQL A&W X G FOYDH ¥ IREW K D] GO/ IR NPR Y

FYLpl@QMoﬂbsmezvereJnmuNHPDWLFN\]DPHUDQéW@]B@lm/U ROH QHY\KR YazNakhenslD sn@ pap X
scelkovR ~ ]DGDQLDPL ~ORK Dréakcu HRWR PQH RVREQH QHVHGt QHY\
RPXWR SUtV" QD FKX" -H WR QLHpPR LQp

boli hodnotep ERGPL NWRUp VD ]DSRptWDYRRK GR FHONRYpKR

hodnotena predmetu Hodnoteniez WHV W X #&identdra O R

JiURYH DNR VSBAMXAYHER RE G RELDWGH Wi\MESPDYp MH SRURYQD" UHDNFLH QD NF
VWEFKWR WHVWRFK AR&QRVL SWHIGMHMD é’\kk‘é?‘ﬂ Qp-MEBWRP RERFK EROR SRVNI\WQ~
spomerneGREUEP K PG QFROIRQUpGzomareNaH LFKYSIWQ~ YRERDWtY QH KR GRIRQMIRG/IDHL [PV REYYR

GOKRGREHMAN D Ba)EBIO M H GR/\AWBB\@RMQ‘Q EdZ@[a YRSUHG SOZQBMBQW\SZN| rediBl K
ULHEHQt VPH VEBnQaERREPRNG MNYyUH 6~pDV’ &P\E‘@l RWHQLH SU DR EMERKRSYVRBV"R X

YIJE\ ERO DM VN\RPRIQRWP UAWXGHQW GRVWDBONRR FKWW&WWXWQH WHVW\ aw)
aaN~ FK\EX VBNRYE\OPDOL SRVWXSRYD" U@\{ HERBPNRQF WHVWRY QD |DpLDW
EROL ]DXMtPDYp D PRXP YR WRAWVRMIH GREU

VSUiYQD
SUHMV" VL YHFL NWRUp pORYHN QHSRFKRSL

VRP EUDO DM YLDF pDVX QD DQDO&]X QLHNW
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4H NY{OL pDVRYpPX KDUPRQRWD N PXUV B H&# je0ev Ly9# XMHRMHGHQ FKRGt SRPHG]L QiV S
StVRP WdaVakej obXEH QHWBALY@MEP SUREOYMRWR/RE VWGGHGRYQMSHABEAE RYdcpHQLD D
XNi]DO pDVREB&LVWIVH\Qt SULHEHAQEFK SItRRIPQWEWRL DUB EY.$R O D 1D &tk YW HE[WRKYE pHW
SUREOpPP VWUHV D VOHGRYDQLH pDVX ¥ [PLDAIRRPX  MNDH\DHD Q8 B EBIPD N &\FLKFONR Q HP R A Q

UHDJRYZD'RIJUDPRYDQLH QD NUiWN\ Y\PHE&!FQ)@QW% Qt‘P(,p)PpE\NEWXGBQWLLRI‘FHQQDHI\D/W
N '

TUXVWUGCMPRWDYXMWEB pR SUL SUH]HQ g{% MMYLHLU—I—EWI'I@IHQLWRIKGJIH}QX]WQDP
XpLWH WHQ NWRJVNRPKBROEMAN BIDYX @G R (5)LH YLGHR]iI]JQDPRY MH VXSHU

AWXGHQW (/RSS M DIGHWEE oAV RE X WEDHU INVAR W By WwR  QDSDGOL QHMDNp. RWIIN\  NWRUDp
WDNEGVNE ~SUYEal‘azlna(DM&hBll sme aj aj nedovi)len poloAL":)2 @H PL SRJLWtYQH WRWR KRGQRWtP
VSROXSNHF X3 W XRGRW GDOL LGMOWBBER® Ny 0 1HY\KRO Y8SDGNX LOWHUQHWX SU-
SUtSMdereQDVWD YHQLX SUQRME EKavEadvl StYRE g poHER BNUIW VRP VL SRIHUDO SUHGQI4
QDaX SRIRM BRVEXG~FQRVWL VRP QLH FHONRP UR]JXPHO DO HER YHMHW WR

ORAQRV" Y]IMRPQE&GKVAXWNORWAGUIOQWL KFBGYRWLOHYLH DQL WR NR VSUDFRYD" 3RWR
SRILWEWIQWNXVQp IyUXP PLMSRBWRICAEamAH DORHER DM WUHWIN®iW MH WR X4 MDVQHMALLF

GLVNXVLt VPH VD |IDSRMLOL DM P\ XpLWH
upozorniliichnaSUREOHPDWLFNp pDVWL LFK Ul'nB'o%H@e&eS

PXVLD JY\NQ~"

ZFHONRYpKR SRpWX AWXGHQW&¥10SUHGPH
'YDMD aWXGHQWL VL SUHGPHW RSDNRYDQH ]

5 =E9(5

.XU] SURJUDPRYDQLD SRYDAXMHPH ]D YH PL
58, RE]JYOIiaSRGPLHQNDFK Y\Q~WHQPpPKR C
Y]JGHOiIiYDQLD 3UH QiV DNR GLGENWALWIRWH L (
YH NRX YgriprRKXL"UBDOL]JRYD" pR QDMNYDOL
SURJUDPRYDQLD 7REBIWNOQRXQRAXPERX QiP |
MHM Y aE&®j©e\~VNDOLD 9éVOHGN\ NRQFHSWXi
]DpLDWNX FYLpHQt UéFKOR RGKDOLOL QH
AWXGHQWRY voptVirBU HMMIX ERRG GR GDQHN
problematky 2QOLQH NRPXQLNiFLD PDOD RSURWL
Y L D F bbthpdzenia. NiURIpGUH XpLWH RY EROD S
LQWHUD XWHEQ¥EFRK P CRVIHRWLAYRHK o¥book.

Povzbudili QIBR]LWIYQHAWKONRMHRY QD REUIWHC
programovania AW X GRHNQWP JtVNDQLD ]JiNODGQéFK
aJUXpQRVWt SUL SURBEBDPRIDBEQOY QD YODVW
SUtVWYEXPEH UKENQRY EPL WHFKQR®RWL EXIG ~
P{F" Y\XAL" SUL Y O Dotk M DY &X |OEH LMW UIQ|
REUIWHQHM YéXpE\ SRYDAXMHPH mlHNWtYC
FYLRdHWQNGH VD P{a&HPH V~VWUHGL" QD JOHS
XpLwevetlene QIURPpQHM &t UK FEEONIRYQHMAatFK ~0O
ana Y\aADNWLYLWX 'FONEHINBRY"RX REUIWHC
YéXpE\ MH DM GRPiFD &M tSW P DI BEGDNIPARPW R
QiYUK\ ULHaAHQt, SORXU CRMMENIHM YFH FYLpH

3RY]EXENQYH Q RAstddiBrhi zW HMW R XYY&DEEM HP H
OLPSOHPHQWRYDQt REWIWHIBHIMK YRXH &P HDWIR
Y\WWRNR&NROVNM NKR BRFKGIDID ®LHKR Y]J]GHOIiYDC

32 $.2981,(
] 7THQWR pOiIiQRN ERIOPFLWYRRMEEWX -.(*$ 8.
2EUI]RN UtV &KHAW X G HIGKYED apDV" UHDNFLH LQpK,@RYDWtYQHYBNMﬁ/I'G\SURJUDPRYDQLD Y

AWXGHQWD XpLRMH D ,7 RGERUQttNRY

Koncept dvochXpLWH RY NWRUEGSVPAHHYYRAE MH Eb ' —
nemal vGLAWDQpPQHM YéXpEH URYQDNE& HI%%\Z’ZJR%)UéLESLZQH$ WR DM
AWXGHQWIRRAQRV" GYRFK XpLWH RY QD SUH]JHQpPQHM IRUPH EROD

2 S R T CEL

AWKIGHQWRY SRVWKGIHHQ & ID QL

UDG\ QiSDG\ NROHJRY D GLVNXVLH3PD R\YOyB Mg &R 2K SRGPLHQONE
M\QLNDM~FD SRP{FND QLH MH pR Y\WNQ®'c 3R XM Y SRE @@L A WOR b ®
YIJEX Y\XpXMUHNKRSLOR QiV YaDN PQR{YMWY& ﬁg&ﬁ‘ﬁﬁeiqgo% NH SOiQ $ SUH]
NWR WV diskégli objavilo. Celkovo ssSRpDV VHPHVWUR & Iy . EUiWH M YXPERGSRYHG
REMDYLOR GLVNXVQéFK WpP VR S Ut ‘ W ST DtSDGRY
SUtVSHYN\ QHEROL OHQ W\SX AWRWR QH o DR R ﬁ ivg/pm)
AWRWR VRP Y\ULHALO WD N {\2FE UD[MRD/ W H 6 \

\

§
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SpHEQpP PDWHULIO\ SRBBR UiEM¥FH K

Learning Materials Supporting Humour and Fun

Jozef +YRUHFNEé
9\VRNi &NROD WHFKQLFNi D HNRQRPLFNI
2NUXaQt
yHVNp %XG MRYLFH
Czech Republic
hvorecky@mail.vstecb.cz

ABSTRACT 1 092

True motivation ofpre-service teacherforms abasis for their BUHGVWDYWH VL QDVOHGXM~FX RWIi]NX
future success in educatiorttractive and interestingwb-way

S L Zajac je:
comrrunication representstaol for achieving it. )
In our paper, we discusgaysin which humor and fun can support a) zviera,
learnersfattention We are focused on intelisciplinary oriented b) nrkvu.

textbooks and teaching aidRealize that rany jokes exploit Zaradili by ste u+ DOHER MHM S RGoRsEopie testDR K X
unexpected relationships. These relationshian be used as 3UHPR iQR DOHER SUHpPR QLH"

starting points for disclosing hiddenfaces of events and . o o A
phenomenaGood teacherwill point their studentdattention to FRUPXCIiGRED]QDPSWWHPR MH KX F RAD G XOlHa R

: . attention SRVOXFKipD S®R{RWQR/JIXMD" SRVWRM YL \
thzrgﬁgﬁosxmo'”hem as a launching pad faheir incoming ey e alebo nie, vtip iV PHUXMH NX NULWLFENpPX |

These efforts must be supported through educational material 7DEX ND\OQp SUHGVWDY\ R SRXaLWt KXPRU X
which must be an integral element of actiearning methodology. 1DMpDVRUBR
In our opinion, théey component of such materials is a systematic
but not tedious writing style which motivates its reader to learn
something new. Another important component is an attractive
layout.

In chapter 3ye advisaheir author$iow toorganiz their teaching
materials to achieve desired learning objectives.

Protiargumenty (akoich YL G
predstavy PRGHUQiIi SHGDJF
+XPRU Pi YH D S
Y\XpRYDQt VD QDM¢
+XPRU VD VW VLWXDpQé KXPRU V
sUR]JSUIYDQtR QDSIWLH 0{aH WR
vtip, ale YH D GRNiaH

Keywords NRQWH[W |]DGDQHM
Authorship of teaching aidMotivation. Humor as aomponent of -H SUDYGD a&H X¢
motivation.Inter-disciplinary relationsClassroom climateActive WUpQLQJ Y WHMWR

8pLWHOLD ¢t

learning Studenicentered learning SRX&tYD" K>

DE\ QLHNWR SRXAaL
E\" FLUNXVRYE X

ABSTRAKT YAXPRYDQL NRPHGLIOQ\ KHUHF
6SUIYRFOWLYiFLDMEBLDPINRDGRP ~VSHFKX YR Y‘?(PHW th Y\X&tYDPH Y EHA&C
CHVWRX DNR ,MX t CCRARIERMVOQNVR BXQ@L N i F L D ULPHUDQ® | ¢vFH WR HAWPD MR}
9 WRPWRsh@n@aéiné humora [i EDakd SRWHQFLIQQ\P KR DM YR Y\XpRYDC(
QiVWU RM Rania aXGUALDYDQLD SRIRUQRVWLgpXWPGLE K | VD

6~VWUHGtPH VIWNESPUHGQGRYASURBOBYPDWLNR XAtYD" K) +XPRU YR Y\XpR
PHGILSUHGPHWRYR ]DPHUDQé&FRWXNHEQR KK X WRMWEY |D QH]RVPLE 8 KRHW
Viipy WRWL& pDWERHYDXDIFP VY YOLND RWRIUEP QD WRP XPLWH Xpt -H WR
PRAQpP XYHQGRPLLGWMMH I@NX7BHMRN Y\X&L Sprostredi M~ Q komunikuje
XpLWISR]RUQXA YQIS WY \XALR SNURSHG H X W LFN@K_I@ VPLH:

prvkuv QDVOHGXM~FRP Y\ WYHW RYDQt OiW 3RXALWLH KXPF

=D N ~pRYp SUYN\ WDNWR ]RVWDYHQeF@R%%&‘é’g'éF& PDYHUWDMRHQARP +
SRYDaXMHWPHPDWLFNé DOH @L’[HD\QGJFB(RSIUQ\ QiIVWURMRP QD XS-
iQRYDWtYQH SNRMGRYP@RYDP pLWDWH D DE\ VDPVOPRRE! SriruorvVWL 3R]L'
GRJYHGLH" VD 3RIGMRDWRYipMH DM sUt"D&OLYYREBBNB8QvH[WX ejoDPQeP SRGS
1iYRG\ QD WR DNR WR GRVLDKQOX:* WYRWMPBUGBGHR pHONQMRORP RYS GRY
NRQF HQWUKpDIQ p Y WULHGH N D WUYiFQRV" |DS

~pPRY¥@PRYI Zdroj: [1]

7YRUED XpXEHLEQEBK SBRY\WRNEDO ako ANR NRQA&aWDW XM H], jeDchyldu CakNs@rdvbilevatika

motivDpQé SURBN.SUHGPHW.RYRDY WHOKWECY Q Hymoy YR Y ]G H@oWj@u@tDNR V -SpDiG'WEXNG ~ F L FK
Y]GHOIYDQLH 9]GHOIYDQLH RULHQWRYDQp @ RY GHOWD

.XU]\ KXPRUGDYXDNYHUJLMWIXKM~ KRFL V~ JUL
$NR DtdfHRoth, DXWRU MG pBRL] MHKR |DYiG]DC
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PXVHO SUHEL" FH] P QRé&RneS byrbkradi® N X s~"D&FKROD /XGXV 2EUiJNRY& YHGI
ILHNWR VY RM L Fdted-VBMREIQH Y\XAtYD .Y XpHE QHMW RXMNRD RIPFQiI7RAG BRchhiyed, D
SUHWR&H QD SBRWRDBRBXPHGMDINMMD@LD Y x komkssPDWHPDWLFNBRL ~ORKDPL

odpovedal & D UW R YL @ tNPyetRUgpdpovedeboli WYUGpP D& x 0D RYDQp (bapN[BRQWNW R U RR. F/NWCRRUYp
DURJDQWQp PR Y&DN LFK YWDIGEBO YKR G QH BUWGHIWOREUIINDPL
AG{VWRMQ & SUN K¥HHK 3D YpétkehhDstzaratiBriel X pUDFRYQé ]RALW ]DPHUDQé QD Y]"DK\
prH G QidiumoreG R 4 WKMbgha@ 1DSUtNODG QD RWi]MafematikouaVORYHg LORX

bL DGE&HGPHW HNYLYDOHQW QD LQ&FK LYHUJLWiFK RGSRQLBG O &H o
VIFBIHSR]Qi &LDGQX DOH MH SUHVYHGp éD%P%ﬁE}PN"éﬁQ R &QPE yRNe] BH KIXPRUY Y
8H LFK SUHGQIiaND & RHWN.PLY R G 8 RalH apiP LV R Q 2016 Y

humor a]liEDYA{&H VO~&L" DM DNR SURVWIL RGRKpERWHIGQEMBWAMH AVHULIORY&3: W\S
predpojatosti d DVWDUD QpP RoR[Y FRQLWRMRP p @IQMXUCWORP BUtSDGH ]DPHURBRG& YJANRYR]YR
ZiIURYH XYiG]D &4H KXPRU SRVLO XMH NGHDWtYRH RWEBDQ VE H B RELUKDQIRGFR 6 FK NG
RGKD ROBJIIQMNRVWL JY\AXMH V~GUAQRVY\GNDXYILVQM X YD NERpISIUMVWEMS Pi NOGBW+ RGR
aQDSIWLH PRWLYXMH AWXGHQWRY SRY¥ILGKXMRGHERXHRRWIDSHVE O XNDIW E KUEDA D\PD. W WK R
NOtPX WSR PIGDDY\W Y i UDH G0 Iy KRN L GIYQHMALHWMNMMGURI'REODVWL RYHaboY\daLX Y

$NR Y Li@tije"dostatokG{YRGRY QD SRVLOQH E%lﬁv@&%_%ﬂlﬁld%ﬁ%wéfm}m’ 12je pst GHWHNWtY

KXPRUX YR Y pG/MOpi WB-QD M KIDDwhessarRjey L K RPLVIU alEDBRWQiI P\AOLHQND SUHGVWDY XN
QDMpPDVWHMALH DUJXPHQW\ RGBRWIDR)\FFE@RRW&MF{]\%\_D\(HJL)UP'IQQ\ARPLV'URBHDK)B.MB',:R
[1]. Ak FKFHPH DE\ YzmkMRSUER]QLYi NOtRBXM¥EHItkp ~ORKNWRUp "PDM~ ESRAOX DU HAL 'V
uplatneniehumoru SRp DV Y ]G HedaabyQuisystematicky URGLPpPXatYDM~ YDUL[.)QW\ XUbLWHMA SHYQH
UR]Y tM D OX_b (OWHIO BQD Gby Bl malio pR RSWLH* DNR MH WR SUH VHULIO\ W\SLFNp 7&P JiURY
svopm ~VLOMHGQDN E\ YHGHQLH &NRO\ P%%HQQ%,&%%%&%V%HK@'@G*WRWqNG@Qt 1D UX]

nadHQIMHG QDN E\ BRWSRADFLN QWA RW KAk MAERECGHV VNP KR HLAVE BWHR 6 ORRE QiM G H
SS??bSJQL\E\FtriedSamimonej k oA R L R 3e e KX®RYKNDGRP QD VYRMH PHQAL|

VN~VH@RLWOMHPXIRVWUIBK@~SUtNODG XYiG]I
V WRPWR SU#gsBed DWX O WR DNR N WR?%L%@%/E@%& KlSRVWiY XpLWH 5iNRVND F
YKRGQp XpHEQMBNIBMWMHUMWADWLEK Y\WYIYRQUHa bL NUpPVUDFN#DRSUDYE KXPRU |DEH]
al]ivbG\ NWRUEéFK E\ VD PDOL WYRUFRY LPuSHblde YRERHAPUL® B KM "DBRESD JDEIYD" VSROX

2 HUMOR A :E%$9$ s QtRhoci REMHNW ]JiEDY\ QHEXGH YaG\ WRWRAQ

Ca g . . 8YHGHQpP SR]GLPRGIRHROWMLSRYD" ]INODGQp
352675('1E& 7928y (%le&+ SRGSRUQE&FK XpHEQ&Forp RDYWHEIGILOR B
0$7(5,E/% k pochopeniu X pHEQH M a YORWi&\ X p LW HHRHNWtY QH

Shumorom sa VQ DAL FK X p H E Qarfel ZidtvovANtorH Wi Y \ X &t Y DJ'i ELFKQ M WAL 8 N\

QHSR]QIVWIRYHM E\ VD Y\WWN\WRO YWLS 'RNR X QiU .
YHGHFNi OFE &WEbhdo/émerdpomemne E H || X Akioby X &E/QVH'MDM%N‘* . CCHN@DH VXFKRSIUQ\
autori prevzali zZWDE X N\ QERXAat¥B" ®MPRAX X ’QRYDMUEQF.SSQFS,I,YDQLH SRJQDWNRY
SUHWRAH QD WRP pR VS URNIEEj®ENa Y DM ~ XQEWDM@I%@N doBkd” VD QLHPR QRYp

PUHWBRBXOYHGRFNp SKBOWNRIRLRYQDNR VXPKRBYU'® 1Y D
DNR XpHHDEPLFRILFNEFK SUHGPHWRY 98LPQLWH VL 4H G{UD] NODGLHPH QD A
= PRWLYBRPEFRMWRUpP Y\VYHW XM-~sxpHEQXO0ARRBMIE OiWN\  3ULUR YHLONORH WMH Q

XPR& XMpoBILYL" Xp@EYMHM SRMP\ D Y]"DRYPWPE|ERVISHOIVKRGHVD"NQDRYBWAURQUS~ F!
nimiv Qi]R U Q H MNDRDPEM-HIMEBM H N W\ NW R URoshoppoE} Y &DN [PAFH® BQ ~ W H®RHKADQLD"

ALDRDQLSXORY D"&P{&HH[SHULPHQWRXD'H5RYQDNR VD "WQMHBE)Y®IGRXWLH XpHEQHM O
pravdepoR EQR V" SR SKR §F @D ]JYOiIGQX® MH EH&QéP DUJXPHQWRP SUL ]DKX\

Vedeckp KUDPN\ SUiIYH VYRMRW DNQN-Up WQRNRRRCJQRPLO SUH G FAIGI®AXF  QDPANQD (D Y
JRYAHREHFQHQLX GDQpkiy saRDDWR Xt WHBRREQ DM QD STd IQrH X Amgpodhopenie zmysiu
poznatokW Y RUL Y R JRHOMDY @ X b.LDUAM KRS VB WRRP{QDRAUD RP Y @HeayeP{aH ERSRGiIYD
MHQHM WUDGLpQp IRU/PD @ HGKiGR RB®UR YPY € NRQ\? nepdetidpt YEJQDP Y ]GH O i YIDIALD ROW H
k]RYAHREHF QHIyLB\P SRVWDYHQp BieR R FPUReRFHRW PREQWRFKRIQE@HOIYD" VD Y EXG-~F
NRQHp GIKRGXUPHOPKR Y @HOBRNX KRFEBMVR VL WUHEDSRERARD RWYWHUD" YEHW!
bLDVWSIRIMEDWRN ]DSiOLO LVNUX NWRU-~P M1 O\ N R NNIHD KL @EOiG QX
LVWHM PLHU\ QWRKWRONRQRGpWREKR SRQBYHX SRGIYDQLD REVDKX JYROL" DNR K

YHGHFENi KUDPND MH Wi NSALRIUR IS WAdBH W " JiXMHP GR]JYHGLH" VD YLDF L

Y]GHOIi YDt XSIRY QH VWDQRYHQéP Y]GHHYBPROPLERHSRPRELDFRX ~SUDYRX XpHEQEFH
Y\WYiaiDSDUDOHOQp DNOWRIWE DEVXIY-Q HR G3 W i+ B G QUER G SR WHBG\I-polvahy aW\URFK Y\aaLH
Y\ADGRYD" [3M tYR@RSdensku ¢L VW @M D U{]QHY HGHRRFUDNWHULVWIN

SRGRE\ DNR XND]XM~ QDVOHGXM~FH SUtNODG\
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3 =E%$91(-4,( 9="(/E9K1, =DPQHPH Y]JRUFRP OHER MHKR WYDU MH GR

31 6\VWHPDWLFNé& DOH QLH VXEFKREIRFO? §ArEpKR ODLND

"{YRG\ VXFKRSIUQHKR D& QXGQpKR aWé&OX XpHEQtF V<LM_H_%EQ_RGXFKp

9H D DXWRURYYS\RFKEGE Ky {ich akademickej AL@ N;é

b L Q Qda Wodhott SRGICD SRPWX YHGHFNEEK SXEQLMFLE

Preto jeLFK SULPiUQ\P FLH RP GRNRRB DALIYOTGQX"

Y\]Q DHPUMABU X p QBNIRKMYDQRVYRRX Y IR AN 6 FKK Z MH SRpPpHW AJUR]XPLWH QéFK?3 SHUPXW
b ®och SRWUHERPKBSLWH Qp OHER DGUHViIiWPN MH SBREWDOYRVYWRUQEFK StVPHQ

v GDQHM REODVWW pR BaRRdpieRtbrQNeteba ich Xx kMH SRpHW URURQERKYQtWPHQ

XYiG]D" GR SUREOH P D \kely \nebal b SRIRWQ X RY DM 1 MH SRpHW WQMQ\R\WIQ‘FWRUQpKR StVPHQ
REODVWL PRAMHOMRYDDt pOIiQRN E\ JrDOHND REL $b

WR UREIQW®PLG] DO HOH®IGEFK RdeEfeuR Y B G X FRSE Awu GLPQPWR?RS’L“QWWVWHPDWL
VD AH QLM XMWRWIP NWRWRMNEHK/ 4N{O WD %‘g"d FPMIOHG ty@RKENE SRpHW JURJXPLWH
ich aW é O Q D.$RIbRtEKDEr'sstotou narazili pri recenznom SHUPXWIFLt VORYD NRQNXUHQFLHVFKRSQRV
SRNUDpRBYMHWMRAH RdeM REXGHVAedERentov Ak ste vzorec ignorovali RNDPALWH SUHVNRpPLOL JUDI
pracuieQD 9a VSUDYLOL VWWHVB|GMQH DQLH MMRVWXISWQRpQ

ALDFAWXGHQWL Y&DN QLH V~+8buam H U RC KPR R WRQ W]~ BIKIRE&S R b W X

3RGIYDQi OUMNQLMK GRY i8pGIHEI®E PADWHUI9iB\WUERP NURNX VD V~VW UN\GRRIM AIE IV ~Q D 4O
PDOL Y\YRMIPXRR VRWY DW B 8 eQMR$WHI[W YQ~WRUQpP StVPiPHID OBIRNKP Qp ]DptQD" V NUD
ABRGUDGHQE pOH Q] Y& MH X &I DO QDR U Dbvhip KR WRBIENQ ~WDRUQp GHRBBEXM~ QDSUt
D WHGD V QtP JUDVWi QLHOHQ YR IR U P HkotieO KK @MY R EV\DSHR Bl BRK\OR REG MIAR YAHWN\ St
DM QD XVWIiOHQRP VORYRVOHGH pOHG®BRA&DNRKWRY RN OCEEDNS/RIWARMX RXQ JA\VHO ]DpL
XVWiOHQPKR VORYRVOHGX SULQI&D ]PH QD WHRBFIWRS® b WL FNGIME § R GBI 1Y | R §23W LS R b
QLH MH IXQNPpQH RBRAMNDIV QB QD | SNRRYY 8 HURWWIEVW VAN Y LQRX QHSRJRUQRVWL QLF
nedostatokk 3RUR]XPLH WRPXWR & W X\GHROW P IMHBIE WD RY N 'O HELRD F L EMIFY @/BBN & Pi SRGRED
X U pHeéraviac oW R P WAMHRG R PFFRWY Y D XSO)DWQVO'R&(LDDHRIXQL"PD" QDMPHQHM 7AVRWS t \BR AR i
2SDWUSIRVWYRUEH XpH ENDH FGKH Y DRACHON. QO L'V'“ LED MHGQRVD Réoh/miksQanieS tVP HQ|
WRPX |JRHDGRP Q3 BHROPINWRY MH |DNW|_F\NS\'°"S?\S@T HJ—W K DGDQt RGSRYHGH QD RWi

NDA&RDal oY aH pédinety URY QDQ@BY\aH YaVvRNE U GRBUDIFQOM-1) N(NLR) ... x 3x 2 ,
]iX M HRbaich PRWLYBYWDN DE\ LFK RtaH R#l tﬂ’éﬂi'é”\'WRU'—'ox ptvob 1 7HQ VD VNUIWH

Y&NRQLASUD Y L "altho-QaINSXt VD" SBURIPW & F K sN U{]Q\P(LQ3WRUQ9PL SIVWHRDOLFKPI
QLH V~ QDGA&HQFDP G RN @X W FRE O ¥ WXL gIBEW@L' RIMHPLUWDWH YR YldaLH XYH(
SULPHUDQH MHGQRGXFKp aWXGLMQp PDW#a MBK HER H GIRW'P RFEHER &

GRVLDKQXOLY ND &GyeHeRi3Q DRW U poznatyH Qp7éFK NWRUEBFK QHED& RPIBRIPBWLNID DGDQt
ale SRP{F" PX RULHQoRD"a W-¥ LBRVVWR QDMG OKa LkibioR WID RHR SDNXM~ YQ~WRUQ]
Y\XpRYDQE&FK SMUHGRAWRMREHFQpPKR Y]GSHeDWD@A L FyBBOWDSH |DpD" VN~PD" NR NR
E\" DEVROYHQW VFKRAQKIURIPQAKIDRU\PDM~ VEBDPNXYXM~FLPL VD YQ~WRUW&PQ SN P
mal VEXG~FQRVWL SUREOpPP RGOtaL" P DWRHPOMWQ E'N@pus HREBEIDIPE ARG GiYD" NUIWNH VC
FKHPLFNpKR NH VD EXGMHDGKFQH"SREVONEQRREFK VD RSDNXM-a MY+ RBERRPW\ SEFRHQ
ASHFLD-®GLWW¥GD MDY Qpp HEH LFtH DS V H X G RHUPHBWoERdteniaVL EXG~ QDY]iMRP R]QDPRYD"
AWEORP MH ULJLNR NWRRD VOMRISHFRPADMIGN®RPWDEX N\ SRGREQHM 7DEX NH

predmet. 7DEX ND 3RpHW SHEBRWXM+PLERWU StVPH
7R QH]QDPHQi &H LVWEé VWXSH QH]JUR]XPEWH ORYWE ALKDGORY-WHI—OHH
R A R PO SRy

MH SUtSXWOM®@EE] VD Y\WN\WXMH QDVOHG
text JH WDP ~ PjehoH (P(MURF \MMHWOL" MDGUR ~ORK (VPH

S
Pteer aOndeUM \OjikfBY GXLD VL LFK pWDVR RéLOB-120UHGN VD
niekGH\BXH A$NR VL QiV PA{X PLOD'WORH vB R OGN 0

Textu ste ejme porozumeli. 3V\FKR O {AJRpreu®i]DOL éHMOtor 3 20 6 3
PORYHN GRINGIEB RWioréeFR/~ LEDaSBYOHGQRmMLYL 4 21 24 12
4

StVAH®D VYRMLFK P LN VAQIF KS RIS&FH K D G |[RYB-Op
3 DND WRFPRAOWDNEWR W H[WnaShotiel O W RPDS 2R+2| 24 6

T g

matematiky D Y]iSSWORAL" RRVNA&RKS{VRE P& Y ©
] D Stddnpslovo tak, aby zostales YR Y\84ALH &SHFLILR®OYDQR P4 30 24 4
zmyslex]JUR]XPLWH Qp” Kredenc 5 2E 120 60
1~NDM~ VD GYH FHVW\ Prezrel 5 2R+2 120 30
a) 8YLHV" Y]JRGWF PORK\ NWRUp VD QtP GDM~ ULHA&L" E
b) 3RVWXSQHIYRIEX KD ULHEHQLH S ,X—M%-R—WTW% = o
EXG~ VFKRSQt VDPL QiM V&lovo&eO HGR H NDAG © 0 0

toho, aby sa vzorec dozvedeli. Zdroj: [15]
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Dva VW SFH YSUDYR V~ YRGLGQRBBRIUp KRHMS Di¥tQH]"DMXORNSR SL.Q HV HND FIR\QNFL DY OD VW
]DP'SUtSIDGMWRIERISDNXMH LED MHGQR BKYPHOBL BABHRE WMWK PXVLH" Xsyst®®PL" D

SRpHW SHUPXWIiFLt SRORYLFRX KRGQRVWRYVIWNW®RAHAKOIXFK7 RGAMNGiQID'K NNRDND WRPX V
Y\WWYHWOL" AIDUEHQtP3 GDQpKR StVPH@POHSHt QD MH KR D/G ~NDRUWEDW QR OGN FLD D
ZStVPHQVORYH PRWRU ]DIDUEtPH LQRX NDSFEJRD MSMUBRERW: EWE PS|GLRNRM) D®RMH FKiSDQ

NWRUERKODXBBAGRP PIHROWENGIDN . H LPRiv| ox WP WH W R YRHW H@i]. W ENMGDR P HQt
YUIWLPH S{YRGQ~ pLHUQX IDUEX GYRMLé:F}{-I]V\&\,Sg})((\QQLa_LD(WR\MLHD@@QHM WULHGH

1HALDGDMWH RG &E B NRIDWRIIE QUiarsi to o
Y\WN-&DODY\&H OD U{]Q\FRSDERMHFK PV \?D?bLWH.'mm]MQM'\:RX
Y Q ~W R U Q é P L Ngjpwiztt/@ni, Bdtom tomi. Nechajte ich I 4LDN@PIVOMBREKRSL" MzhjeREVDK D

Y\Péa DtRVDOIRYi SULVSHMHWH WéP N URHWRNE L& WORV¥RHM § BRIB®W SHRNWLEMP HAQRRP

9 DND IDUEHQLX RSDNXM-~FSEKONDLVWSRVWPHRRWP LY YIGHOIFDFtFKYEGHPRIY 4R XpLWH
QiYRGRP RG XpLWH D SUtGX QD WR &H VSYRRWBIHE QRIHMHEA QRY/IYEG MN@ERHFRPQHMELH ~UR
IDNWRULIORP YEVN\WRY RSRBEPMKRHKP 8B SHTRH®EHQD aLDN

YyR MH YODVWQH WR pR Y\MDGUMMH YEBGFKiGIDM~FL Y]RUHF

QHERO D QHPi E\" Y]RUHF DOH VS{VRE Y&SRpWX

6DPRWQé& SURFHV K DGDQLD SULWRP QHPXVt E\" SULDPRpLDU\
aQHSUHUX&4RYDQé 8pLWH P{a8H EHKRP QHKR UREL" ARGVNRN\S3
SUHUXEHQ UK HD V RhY HORMIIGP.L9 DND QLP

NOHVQH PHQWIiOQD ~Q@VYDVXILDALFAK SARDQRV"

PUtNODG\ XYiG]DPH&IHp®R WIDEWtYQD IRUPD
Y]GHOiYDQLNOWRIRID WD &LDELQXPDDDNBPL Zdroj: [23]

YIGHOIYDQLH REWK@MRWIQp QD 2EUI]RNAORRPRYD WD[RQYPLD Y]GHOiYDFt

32 ,QRYDWtYQH SRGIYDQLH SRYQMMNRNM WULHGH MH SRVWXS RSDpQeé :
3UHGQiaDQLH MH QDMpPDVWHMARX PHWJRFEPERBINRXQLDBR VKRR VWR R tipB] @O WN\ SU
QDALFK &NROIFK YUiIWDQH XQLR L\ t\WHRRER ODRALDUFRER GRANKMBK MM D VL LFK 8pLWH
ie MHGQRVPHUEQ&X pLWaHIIN AL MH SDVtYQRRGHUIWRU YoR WNORGLG!e PK pL SRWWhAGHEQEFK |
SULM¢tP DJ@hel vBd@mosti sa prY HUSEMR Y Qi Y D Q tP najy &swpuje SFLH RP XVPHUQL" MX DOHER UHG
NWRUp SRGW@PLY LNWHR UY S 4 HDHIQGRNM & Haam@eQarRieniaTenW R VS{VRE Y&XpE S SIHRGPSRRNO D
rRIGLHO QDM MK&EEKMHMAEL MW D NQ EPDCIL FOQIWHSRRH FK SRIQDWNRY bptP Y\WYERY SULHYV
Y&URQMDXpt QDVSDPI" OHPWDRRDQIRH SWRMWNBGI- V2B RIRIH L FKpratkldEds@oao

RSWLPiOQRX VWUDWPJLRX &LDND PHWR@ROYPEHOIYPQLBVWRU WUHED SUHQ
.D&i GLGDNWLFNWRHWGGDALDNRYL YIpat i g% @HWHPHW FHQWLPHWUH QD Pl
VDPRVWDW Q ppokhstkoD B @kvej aprezentovanie, §t$&)3 ' DSWBNQAREFLRYDQLH GLVNXYV

ZQDPHQItQRROHUQL]IFLL. 9168BAOMHIOLBLDY® BRWLYIELD GRIYHGLH" VD OLH
YODVWQRP ¥ &6HOSVDQG H S @ROEQRS! élia\l H \ I{/IH ]iNOEZGIJRHPKRR\]’QS’OIBQDD é% UL?

upevnia aS UHWLOY DMYW XMH NY DO L WIERW t YoQ@\ ﬁ‘ &WW/\Q%E kPRI V DIORAK [GDADHL H K R
. GDJRJLF
. 2 , R '@‘R’ﬁ"-\é’\ ghﬁf@?%@@% SUHGP
SHUPXWIiFLH YQ~-WRUQéFK SHARH RGKDG iR Ph Ul
FHOé Y]"BRGDIOH@MMRR RGKDIHRODG Qi

o . P QLH MH DQL MHGQR V
za EXGH SRYDaRYDﬂ RORYR XSR]RUQt QO \ﬁ%tVPHQRYpru%MSm{IﬂG]:XNiéND]
ALDINRWRUt UDGL ASRptW DaH- XpUue B R it @/
YHGRPRVWt DOISUSRSHIESRORP QpP X SREQPBWN X
ALDN NW RWSEPHRI W IGIREWLNH P{&HSELWRMRX SDUW
RGSRU-~PCE@PF\DOHER aWYRUEOHQQP WtP\Lentakijaaty,jar, les, cit anach.
BRGREQpP WtP\ P{aX aHWNNEPK YWXWPHEQEFK HWRF K p
SUHGPHWRP SURMHNWX Y HG'H PPN N snihe W@~ RO DKPpHQLH PDWHPDWLIRIK\ QiURD:
W D O H Qwdah¥jollasti NWRUWED YAXKQH D DOHER HMRURKHIWE HKRWDOMMRYL GRSUDMH FKYt X

4LDN QDXptSRIRWDHOHKR Y\ULHAL SiU ~O
: 'R \sMBEXNMBEPREHD 0SUBNUDpRYLC
slv SRSDNXM~FLPL VD YQ~WRUQ&RLNKN
BiulG $ X $ D WR YLH 6~ SiU -iQ MH /H)
JLV'"RYDQtP NR NR SHUP X@hhEdsee B0~ VORY |
HUD o
VORYQRX JiMRERMOMD VD GLOHALMGHDL R fpPp  &ttS Na tri dni.
. : EiQ dibQseNtghudyd WLV
SULPRP SERMBEEWWLPXORYD" UHIOQH SU 5% o E@éﬂ-oﬁg
K QHPX Y&DND WaLAEEaNARAUKWRPX pL D DRE"RAMPBMEtRPEZadaniaQD KODYQ~ OtgLX MH Y

YODVWQRX DNWLYLWRX SUtGH QD QLH
Utﬁ@%ﬁ PY RUBRIK\ILW'XMHPH SRpHW

VORYQRX ]JiVRERX QiMGH SRY HThB,Htod W H YIB N] YL WHIW NWRUpKR D

Tatastan. 3UL WDNWR JEKMID@IR@LHY MH FLH REQUME QWK P$ DenRM MRQ @D SiU GQt GR K{U

SUIFH 7tP P{&H E\" Ylpat GRNRQFD QtP$PHRHNBP"FHOi WULHGD

Y\X&tYD" A&SHFLILFNHWRCGDAN VD HUDINQRG D WAL P& RV D

SULQ pbfoRUMeliaEXG~ K DGD"DWR WREOLMDNR VD Gi
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FLH RP MH |[DXMD" pLWDWH D SUH NWR UpKRVBOLWRIE DWLNTEQLH MHH QIR QRIPNRWLWXOQ
aleaniQHSULDWH RP 4iNRWAtOHQLD

2GVNRN\ RG KODYQHM OtQLH P{&4X E\" UR]PDQLWp PDOL E\ YADN WLH&
UR]YtMD" SR]JQDWNRY~ Ei]XlDOW N8B PIEP VPHURP

Y&é]QDP WEFKWR WURMStVPHQRY&FK VORY DOW EDV FtQ pLS GDY DV
HUE IH] JpQ KRG FKUW LYIQN MRIGP NSWMit QRP P\V

VXS aHN WUV "DK XP\ YUWnigRBvefeD"" 3RX&L DVSR WUL ]

NWRUi EXGHWERDMYLDF WURMStVPHQRYp

ALDN VD P{&H SéWD" NG HO@iSMBdirefhdR MStVPHQRYp V
internete[24]. VAX&tYDQLH L QW HIMQB\R X DY H WENEKDX M H

WRWL& REURYVNp RQRGOD/QRFR SDNSWEBY |JR]QDP
JUDPDWLFN\ NSUWWNQFKKO®BRY EXGH DKALD LED
zdanlivo: nD ALDMRYWiYD NUHDWtYQD #]ORAND SURFHVX
VNRPSRQRYDXSOQé& WH[W

Na druhej straneLH MH Y KR za@apiaGade-'K ULBBAHQLH

di R St'Yibternetu.Podobne ako \SUHGFKiG]DM YRIBM XNidNH

e[LVWXMHMDWNHEMW RUEFK pLDVWRpPpQp ULHAHQLH VD Gi QiMV" DYaDN
QD MHKR GRNRQpHQDLH MORREIDRNUHDWLYLWX D

yDVWR Y]QLNi SUREOpP DNR UR]JSU~GL" GLVNXVLX NH &H &aLDFL QD X
QLH V~ ]J]YVNGRMWSBtVPHQRYE&P VOR YeRdP Mﬂ,rojp[lylstrs%&

NRQWURYHU]QRYR 6 {Q&tp BRBKkusie vtriedach, B

NWRUp V~ LOPONMIP 8)2H ([LVWXMH BBBER QHH[LVWXMHBHUI]JRN6ORYHQPLQD V 4
SUYRWQpPKR Qi]RUKLMWHG QRWILSKIpR IXH G X

bDV" EXBHVIDS URWL 4 =E9(5

. Do UHIO@MKYLUWXGBBOBKED SULQLHV" YLDF
34 3Ut"Da®luyUDYD aliEDY\ 9]GHOiIYDQLH EH] KXPRUX MH VDPF
$NR ALDN SRWRWEXMHGRX WHRBQLNED QDM 9&eVNRAUNI]DO AaH AWXGHQWRY PDOR QD

SRGRED" MHGQD QD GUXK~ *UDIbbsgh VD NWRYUD IPRQR]Y QQ H N 3 RED DROQ DKWPR®EBI M W é
AYHGHFNHM&GQHMAGMEQLFH V~ pDVWR ADKR Gy DIGFK p DV W RX S, & 1D GENRYPUWAW FIMRIE H W R |
D XW Rdltheme] QiPL SWtSDGH JOH QDStVDQéFKRXQHBER M&EN-R-NP-+

VYRMX ORJLNX 'REUH Sf_nO(LFSER[S)Q(\@mHIQLE\
s X41Y D" SROREQ- ~FWx DNR GREULYSLIAWHIAb YRS YIQLND M by Smau Lognoos

Humor tQRV Qi P\&0 L KQ NDS WRHKNAR takmer YHGRPt &H YWLS SDGQH Qiipu-ENRGH) R SH Q M Q&+
Y4G\ FKEED B3UHWR VRP SUL StVvDQt ASURBHR ¥ QEKDLiRHEYRE: N QiR Dz WHU Ligi@é aNR O\
pomenovanigre[7, 16] QHPiP W UM DDDEQ D M RO X V Whunmor 1$ ¥ D] @ ey vytvoreniu P{aX QDSREYIREQLFH
KXPRUQé& QB®EHWE SO\QXO&P SRSLVQéPaXWHEQRPPRWRULIO\ NWRUp Q&ULRBNRNO QUHWV
uprednostnikokratovsk GLD Oy J SUDFRYQHM DWPRVIpPUH Y]QLNDMried, WLSQp

_ NGH V WNR SRGULD XMH QiODGIP MHGQ
3RGREQH DNR SUHYUiIWHQHM WWAKIGHD VRNU oV
ZPDOHM ]Q D O R \n&¢nalo$ preGnireti RNOWeRbjektom $NR VP : bLOL YVa4LH VLWXiFLD DXWRL
VN~ P DJéhoBpoznaniS ULFKiG]D FH] VRGISR RwalRN HOWRD ED LFRGERjo%iaocapie. Ak
NWRUp \GL WKOOWBEFME] M= LEDH SRVWDY\ DXMWRUV MK N{U VSR8J)DSUENR PFKDWXNN E
aPH DYHF $PpE $PpE H[LVWXMH RAR H NHKRNK G R aLD DNRVQI/ 66 RETHGRNX -
QHSDWUQé JORPRN WHMWR GRudel dlepE MPPRNENE GMUBRRP N SRVWDYHQLX XpHEG
YEYRM YHRERY XY 4DN GRNidH Y\MDVQL" s'['J(ﬁi EiD\PLQ'S’%NﬁMD@ MH V~pDVQeé QtJN\ JiXM
tak, ako sadiaDHMR Y | YGHIQ)N.B MH SULDPRpaDUDS HHBRLRN YHG\ R WHyULX WYRUE\ XpH

FKYtOLVINHR]SWUNYDMNRFK Y]QLNQH RWlf;ll\lYljD%LLM b\)'k\)f‘g IHH[LVWXMH SUDFRYLVN

VYHWH StaR, RO MWY3 U H \soRratiské GLD Oy JY EVNXPRP QtF SRURYQBPWEH QWHePAKRVRD
PRAQR UR]YtMD" XER oW fENR 5> > RNROQRVWt MH SREKBZUMRKLQEBSRYM XSXM-~

QuaBNHEARY
VRP ERO StVPHQR 4 UDGA&HM DQL QHSUQ@MIQW FIRRMTONRIRFLLEE \ Dp/@ R KYLHV®
QHSUMSYENOH @NRPR O RefatQ éktorom nahradia WLPIOQHPX YeVOHGNX
dvojicu KV StVPHQRPX4MH RNEN®LD Y ORVTH PORELWQH "BVANWR RABRYSURVWUHGt SUHNRQI
radi gDVHQp XKRUNVLBNTX WHTLFX 4DVLOWRK YDMRPEREQUFBUDWEP Pi DXWRU ]DXMtP
TDSDOLQH Y NWRUHM MH TDQWXP YRGANVYVHDRYE N FREANRBWE §DSRIRXE\" SUHSOIFI
FLWUYyQRYHM AWDY\ PLQLVWHUVWYRP &NROVWYD PXVt E\" UHF
$M LOXVWUIFLH E\ PDOL E\" UHASHNWR Y RAASE pa3IE0$7] @LDD GRIK~ GISHBIDRRLYE V'NLLD G WR U p
JRVWH" PHFKDQLFNE&P Y\MDGURQWUHGHIFMENRPHP PHQRYD" SGK&KKDNSWRR XGRNpNEQL
grafiky $M LOXVWUIWRU PXVt GRVWD" YR QR$%EBBNUIDNWR KR UFOCORWDIG éddamivR GRP QF
QHSURWLUHpPLD RGERUQHM SRYDKH SUHERNIEIGRQHMM®O HV NN P B @ FEXEIME OLEFD
SUtOHALWRV" QDNUHVOL" ApRNR YHN3 0DWR 3SYIH GR W®Rp ~ \L B & QB#\ IO SIHRKIR B ®iW B U iGNR I
JKRG GIUMGFKiG]DM~FLPL"
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3URJUDPRYiQt URERWS$ QD ]iNODGOQt
5RERW SURJUDPPLQJ DW HOHPHQWD

+DQD +\NVRY]
8QLYHU]JLWD 3DODFNpKR Y 20RPRXFL
ALANRYR QiP VWt
20RPRXF
YyHVNi UHSXEOLND
KDQD K\NVRYD #XSRO F]

$%675%$&7 RERUHFK L GRPIFQRVWHFK S5RERWLND MH R

SRERWLFV LV D YHU\ JRRG WHDFKLQJ DIMURIRIM iy kM QR GiibRR b MRE MR 1 & sRONWHUp |
SHUVRQDOLW\ ORJLFDO WKLQNLQJ FURB®RYWPWRNVIWPERWREYS WRIBIERAMINY RERW

PDQXDO VNLOOV FUHDWLYLW\ FULWLFRNMFKHRNHED MES RELOMNWMH WV R MERRY D @RW
RQO\ SUREOHPV EXW DOVR WDVNV DQG®iR{$OdBHREER ORESMMEYidctH BYNYWEB tsuDYD
GHYHORS QRW RQO\ GLJLWDO OLWHUDF\y DM EZHQ@e\VIbk R Y KHPEDRMA B R ERHPLGLR 1 H
OLWHUDF\ $00 Rl WKHVH FRPSHWHQFLHY ®¥ it g-PI9iR B\ B LW VIRWWHKRSOR PRERIWKR Y]G «
‘H FDQ SURJUDP URERWYV LQ YDULRXV zZDWHUERKDMURXQWRRDERRRYROQRRW]G OiYDFt
RQO\ WKH DJH RI VWXGHQWYV EXW DOVRVWKSH YDNODEROEM\ENB O WWSMOQFLWD KRR &Nn
URERWV IRU WKH \RXQJHVW VWXGHQWVSRMR\LIRERW JUDIGHRUPWWE RO VPXRQMQt G
ZLWK PRUH FRPSOH[ URERWY DQG FUHDWI® PRUMWPRPEFOH] SRIRRWDND BURJIJUDPRYIQt
DUWLFOH GHVFULEHV VSHFLILF H[DPSOHYHM VRI)R SR PIEQRP YDRXIRIX W U RERWAFWLFH
WR\V DQG NLWV LQ GLIIHUHQW JUDGHV D WGCPUWHF I\ \BrOHBR OGN EIDM RBSRIG IPQFHPL Y
H[SHULHQFH DQG WKH H[SHULHQFH RI SYLPHUR WK RRE RWHDWRK MYR X' XH WR

WKH FXUUHQW VLWXDWLRQ ZKHUH WHDFKHUV QU UFk FK R

DUWLFOH DOVR SURYLGHV H[DPSOHV DQG%R@%@_ é@&\%ﬁ@ﬁ@i@g\gg\%ﬁ(ﬁﬁggmwés

URERWY LQ GLVWDQFH OHDUQLQJ anQt

+ ORJLFNp P\AOHQt D PDWHPDWLFNi JUDF
H\ZRUGV + PWHQi VNi D GLILWiOQt JUDPRWQRVW
5RERW 3URJUDPPLQJ 5RERW SURJUDPPLQ% %jEH’EYW%EgE(MWﬁ(R% VHEHY]G OiYiQt
| e
$%675%.7 + NUHDWLYLWD S L H&HQt SUREOpPPS$ D ~

5RERWLND MH YHOPL GREUé&P SRPRFQtNHAF SUHYERMWMPRHURD UREKXKRMRED YODVWQtF
RVREQRVWL &iND ORJLFNpKR P\aOHQt WYR MVFERWERYW HIHONDXWHpQRVWL

WeéPRYp VSROXSUiIFH PDQXiOQt JUXpQRVWL SNDRERWIWRWW DNWIWBLENYRRW GRWDKI
P\AOHQt VFKRSQRVWL HALW SUREOpP\ L ~dRRDPQXSORERYXWRRWW S5RERWLND

SRPiKi UR]JYtMHW QHMHQRP GLJLWiOQt JUDPRWQRVW DOH L PDWHPDWLFNRX

bL pWHQi VNRX JUDPRWQRVW 9aHFKQ\ V98N R KR PWMHMAH QFRHP MHME IR Qd-40 MaIRWp YHOPL C
N XSODWQ Qt QD WUKX SUIiFH VRXpiVWt URERWLN\ 7R MVRX W\ G$YRG\

SRERW\ P$&HPH SURJUDPRYDW US$]QéPL lgNﬁ HP'\é'gQ(/lﬁ I tFKDaNR?\IiGF\KSUREW
QHMHQ Y N &iN$ DOH L GRVWXSQRVW N:ﬁ( S % 5:(63 AEH] URE
QHMPHQA&t &iN\  9H Y\&4tFK URpPQtFK éi§lﬁ|{;§< F@\,&v O R 2R

URERW\ D Y\WYi HMt VOR&ALW Mat SURJU ydWQ)%ﬂ SRSLVXMH NRQNUpWQ't

S tNODG\ SURJUDPRYiQt U$]QéFK URERWLFOABK $K$hHN) D VWDYHEQLF

Y U$]QéFK URpPQtFtFK QD ]iNODGQtFK &N j j z

INXE&8HQRVWt D [NXEaHQRVWt XpLWHOS$ ] 7(@(@%% K ﬁF Mi;j@ Fﬁ]ﬁQQDth FfES,’VDHVF\ﬁ
N VRXpDVQp VLWXDFL NG\ MVRX XpLWHQp'Q y&Dwgﬁg- M%M\R HR,JZMFJ@\ PDMt |

Y pOIiQNX XYHGHQ\ L S tNODG\ D PRéQR\éV&IY WI%QTB%‘QFK%%&%\N t 3R UR]JYRM D U

GLVWDQpQt YEXFH NRQNXUHQFHVFKRSQRVWL D WUYDOH XGUAL'
. ~pRYp VORYi "tYH QH& VH REMHYLO NRQFHSW 67($0 SRX
5RERW 3URJUDPRYIiQt 3URJUDPRYiQtUF?l?&QNDN‘%dS'bJF?ULEMLﬂ)%EHHQe SULPiUQ QD Y
WHFKQLNX D PDWHPDWLNX
. 5RGLpH G WL L XpLWHOp JMLVWLOL &H WD
092’ QHS LQidt RPHNiIYiQp YEVOHGN\

5RERWL URERWLND URERWLFNp KUDpN\6 URERRAIQRPRY MW BRFEVQR FIRBYE7 (PO H ptP Gic
Y&XND MVRX YHOPL GLVNXWRYDQeéPL WpBR®RFNSNO YK 4 0RGOHRWND sRREWAALFK NRQ
MVRX QHGtOQRX VRXpiVWt QD&HKR &L YRWSPRPtLYRPRRG®\O K Qps NFadFidd WHFKQLFNEF
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S HGP W$ DOH ]JDSRMXMH GR Yé&XN\ NUHDBWIOQW WXDINWRYQ t] EHWURKEBWNRXtPGQXH %RW VL )
WHFKQLFNéEFK S HGP W$ URERWHP %HH %RW D S LWRP QHPXVtPH ]Pi
=NUDWND 67($0 VY]QLNOD ] SUYQtFK WIOBPHONRD Q RXIFIGEGK WRWLA VWDpt YODV W
Qi]YFLHQFH ¥H¥FIGPRORIJ\ + WEFKQRIORUQBMEDYHQ %OXHWRRWK D PtW QDLQVWDORYL
WHFKRUWD:t XP MWK + PDWHPDWLND O0$aNWHUDGYW MHGORWOLYp NURN\ QDYROtPH 7
MHGQi R VORaAHQt S WL VDPRVWDIW®ERKERERXBEQDCGH R RS KEUDHQt VIVWpP\ L26 $QGL
VSHFLIiOQtP S tVWXSX N YéXFH WHFKQLENEFK S HGP W$ ]JDKUQXMtFt

Y\XALWt QHMUS$]Q MatF K DINR W B YtQIt® B CD BIWAE MVQFCHK H % RW P$aHPH UR]at LW R VDGX
KXGE\ YL]XiOQtKR XP Qt pL GLYDGOD 67W0PRHKEBX YHBHHG\SRPRXMBUR]JNRXPDW JiNR
NODVLFNé ]S$VRE Y]G OiYiQt DOH S LEOHANNWLYWEXNXOURIWIQWPX & HWRRKXVD KXMH Gt
QDKUD]XMH S tOL4 WHRUHWLFNp D LIRORYDQp SRMHWt Y&XN\ Y]IiIMHPQé&P

Y W&tP SURSRMHQtP S HGP W$ %HH % RW HPXODWRU
52027 &.e +5$y 3URFYLbRYiQt SURJUDPRYiQt MH G$OHAaLWp

0, 0,
6 URERWLFNéPL KUDpPNDPL X NWHUG&F A’ /" EEE%'\NLESE
NRQVWUXNpPQt GRYHGQRVWL PRKRX aué< B" (%%ﬁk EHHE R
URPQINX 1 NWHUp URERWLFNp KUDpN\ a W‘#
ANROiIFK 1D ]INODGQtFK ANROIFK MVRX ey % H %RW

%OXH %RW D 2]RERW

'DO&t URERWLFNp KUDpN\ NWHUp MVRX Y PQRKHP PHQA&t Pt H QD

ANROIFK 6SKHUR 'DVK +RXVHQND &RGH D SLOODU &XEHWWR -HGQi VH

R URERWLFNp KUDpN\ NWHUp MVRX X& NRQVWUXNpPQ VHVWDYHQp 7\WR

KUDpN\ &iFL SURJUDPXMt DOH QLMDN MH NRQVWUXNPQ QHVHVWDYXMt &iFL

Y\WYi HMt DOJRULWPXV MDN&VL QiYRG N HAHQt D SRPRFt DOJRULWPX
VHVWDYXMt SURJUDP FR& MH SRVORXSQRVW S tND]$ NWHUE&P UR]XPt URERW

QHER SRptWDp -HGQRWOLYp SRN\Q\ Y SURJUDPRYiQt VH QD]éYDMt

S tND]\ 5RERW P$&H Y\NRQDW MHGHQ pL YtFH S tND]$ &iFL VHVWDYXMt

U$]Qp DOJRULWP\ D Y\NRQiYDMt U$]Qp S tND]\ Y E &QpP GHQQtP
ALYRW QDS S L REOpPNiQt S L FK$JL GR ANRO\ S L SVDQt GRPiFt

~ORK\ S L YD HQt pDMH 2EUI]JHN (PXOiIWRU %HH %RW > @
1D REUIINX YLGtPH RYOiIGDFt A&LSN\ SUR VF
%(( %27 $ %/8( %27 WODptWNR VWRS UHVHW SURJUDPX D Qi)

9pHOND %HH %RW D EHUX&AND %OXH %R \%Lﬁ%ﬁ g\ﬁ*% PSSB%BQJ\(J%&/QSSRaEHUPIHN:((\E
D

SURR]YRM ORJLFNHKR/ H\RORQE RULHQW Y,@Fso$
3RSLV % HH %RW D %OXH %RW

2EUI]JHN 3RGORAND %HH %RW + WYD!|

3URJUDP WYR tPH NOLNiIQtP QD MHGQRWOLY
2EUIJHN  %HH %RW >DXWRU@ 2ENOHNQXWO@H MBMWRXD)RWRWE@SNX VH VIPERO
SROH YH VSRGQt piVWL REUIiJNX 3URJUDP N
3UIFH V YPHONRX QHQIiVLOQ SRGSRUXMH WWNR MBPQRX RNRWRULNX D
SRVLOXMH NRQFHQWUDFL SR]JRUQRVWL GtW WH 3RK\EXMH VH SR KODGNp
SRGORAFH YH pW\ HFK VP UHFK 9pHONX %HH %RW O]J]H QDSURJUDPRYDW
QD VHNYHQFL D& NURNS$ EHUXaNX %OXH %RW D& QD NURNS$
3URJUDPRYiQt SRK\EX YPHON\ %HH %RW D EHUX&N\ %OXH %RW SR
Y\W\pHQp WUDVH XPR& XMH SURSRMLW QHNRQHpPQRX JiEDYX V U$]QéPL
Y]G OiYDFtPL DNWLYLWDPL =D SRPRFL KODGNp SRGOR&N\ VH
PWYHUFRYRX VtWt UR]YtMt YPHOND X G Wt SR]QiYiQt EDUHY ]Yt DW
URpPQtFK REGREt pL MHMLFK PDWHPDWLFNp GRYHGQRVWL D PQRKHP YtF
0$4HPH Y\X4tW L XQLYHU]iOQt SRGOR&NX V WUDQVSDUHQWQtPL NDSVDPL
GR NWHUE&FK VL VDPL QDYROtPH REUI]N\ ptVOD D U$]QRURGpP ~NRO\ /]H
VDPR] HMP ]DNRXSLW L WHPDWLFN\ [SUDFRYDQp SRGORA&N\
1DEtMHQt %HH %RW MH S HV 86% NDEHO /]H ML RYOIGDW S HV WHOHIRQ pL
WDEOHW 2EUIJHN  %HH %RW HPXOiWRU ]iSLV SU
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1HMSRXAatYDQ M&dt SURJUDPRYDFt SURVW H GWORRA]'INDD PRIQtBKREAWRENW JDWipHN 1iV

Y yHVNp UHSXEOLFH MH 6FUDWFK , WNRUWRNSUWRHDDPRQBPt SIYyBVWWHEt RIRNyG\ W
P$aHPH SRXAatW MDNR VLPXOiIWRU SUR 94M&t VCRW VMW HUEDG DM G HRNDOMPLOHMAEL S t
VWUIQNIFK KWWSV VFUDWFK PLW HGXYIFURMHFRRAQpP Y\XatYDW YROQ GRVWXS(

REUIi]FtFK YLGtPH EOXGLAW D SURJUDP PDWHULIO\ SUR SURJUDPRYIiQt ]D SRPRFL F
P$aHPH R]JRERWD Y JUDILFNpP SURVW HGt 2
RJRERW$ P$aHPH SURJUDPRYDW

2EUi]JHN  2]RERW %,7 > @ 2EUI]HN

SURJUDPRYiQt RIRERWS
2]RERW SURJUDPXMH Y SURVW HGt 2]REORF
2EUIJHN %WHH %RW + EOXGLéWQD’\gSHPH QD VWUIQNIFK KWWSYV R]JRER
9 WRPWR SURVW HGt SURJUDPXMH RED GUX
2]JRERW (92 3URJUDPRYIiIQt SRPRFt EORNS$
YODVWQRVW PQRKD SURJUDP$ SUR SURJUDP
BURJUDP 2]REORFNO\ REVDKXMH Y\VY WOLY
NDOLEUDFL QDKUIiYiQt SURJUDPS$ US$]Qp S tl
BURVW HGt MH S L]S$VREHQR U$]QéP Y NR®
BURJUDPRYDW 2]RERW PRKRX L aiFL SUYQtF!
pbtvwW 3URVW HGt MH S L]S$VREHQR VUR]XPL
6WDU&t 4diFL SURJUDPXMt SRPRFt EORNS$ V V
~URYQt &iFL Y\X&tYDMt QHMG tYH MHGQRGXF
NH VORALW M&tP FA\NOS$P

2EUIi]HN %HH %RW * SURJUDP EOXGLaAW > @

2=2%27 %,7 $ 2=2%27 (92 2EUIIHN ZEREORFNO\ + S tNODG\ > (
'DO&t YHOPL Y\XatYDQRX URERWLFNRX KUDpPNRX MH 2]R 1D

]iINODGQtFK ANROIFK SDW t N QHMSRXA&tYDRRW&WR R g,ﬁ@)@/ WMEQMH@@H]LFN\ 2]RE|
JiINODGQtFK 4NROiIFK QD , L ,, VWXSQL g@iRY]@Fbﬁ:K RRIFPEKDRED K YO MGHPH GR 2]RER
D& GR W tG\ 2]RERW Y\X&tYDMt XpLWHQP R¥ Mt HI X B %ex Kh ﬁ,sﬁDYFRﬁp VSUIYQ VH)
aH MH FHQRY GRVWXSQé PDOé D Pi orBREPROSEEWLY ¥XWEIREPRKRX &iFL WRKRW!
Y\XpRYDFtFK S HGP WHFK SURJUDP\ GRPD &4iFL NWH t URERWD QHPDNM

3RSLV R]JRERWS &KDOOHQJHV 2]RERW &KDOOHQJHV MH VL

2]RERW MH PDO& URERW VH VFKRSQRVW § j:l! V@@ﬁ@%&ﬁ” UREF
JUDILENp NyG\ 2]JRERW P$&H P QLW HaHQt
S HYNDNRYDW ] piU\ QD piUX RWIipHW V ﬁ@gg %&%ﬁ\wpsxug'jsus
RGERPHQt |P QX EDUY\ GUiK\ EOLNDW ? e

$OH VDPR] HMP WRKR XPt PQRKHP YtEF

SURJUDPRYDW 2]RERW MH YHOPL pLOE& $NWLYQ SUDFRYDW Y\GUét FFD
PLQXW D QD RGSRPLQHN Y 86% SRUWX SRptWDpH PX VWDpt FFD PLQXW
-H YKRGQé& SUR aNROQt Y]G OiYiQt L SUR ]JiMPRYp NURXAaN\ &HOE&
V\VWpP MH ]DP HQé& QD SRGSRUX 67($0 GRYHGQRVWt

'"UXK\ RIRERWS$ NWHUp MVRX QD WUKX 2]J]RERW %,7 D 2]RERW (92

. Wp QHMMHGQRGX&adt PLQQRVWL D ]DpiWN$P SUIFH V 2]RERWHP

SRW HEXMHPH NURP VDPRWQpKR 2]RERWD SRX]H EDUHYQp IL[\ pHUQI

JHOHQi PRGUiI D pHUYHQiI D EtOp SDStU\ 3UYQt NU$pN\ ]DptQDMt

NUHVOHQtP U$]Q&éFK pDU FHVW D N LARYDWHN pREWPHEtOp ZRERW EKDHBEQAMQJIHV > @
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52%27,&.e 67%39(%1,&(
5RERWLFNp VWDYHEQLFH PDMt RSURWL URERWLFNE&FK KUDpNiP GDOAt
S LGDQRX KRGQRWX %= SRGSRUXMt PDQXiOQt JUXPQRVW NUHDWLYLWX D
WEéPRYRX VSROXSUIFL NWHUi MH Y GQH&a4Qt GRE MHGQRX ]H ]INODGQtFK
NRPSHWHQFt GSOHALWEFK N XSODWQ Qt QD SUDFRYQtP WUKX B5RERWLFNp
VWDYHEQLFH XPR& XMt 67($0 VSRMHQt Y G\ WHFKQRORJLt
LQAHQAUVWYt XP Qt D PDWHPDWLN\ Y&XNX Y SUDJL
OH]L URERWLFNp VWDYHEQLFH NWHUp VH QHMpPDVW ML SRXAtYDMt QD
]JINODGQtFK ANROIFK SDW t /HJROLQVWRUPV (9 /(*2 :H'R D
P%RW B5RERWLFNp VWDYHEQLFH D SURJUDPRYDWHOQpP GHVWLpPN\ NWHUp
ANRO\ Y\X&tYDMt Y PHQ&t Pt H DOH QHPDMt WDNRYp URJ]4t HQt MVRX
ODNHEORFN /HJR %RRVW 9(; ,4 J)LVFKHUWHFKQLN OLFUR ELW 3UiFH
V URERWLFNé&PL VWDYHEQLFHPL /HJR :H'R D P%RW MH YKRGQi SUR
&iN\ , VWXSQ ]iNODGQtFK 4NRO /HJROLQVWRUPV (9 D OLFUR ELW MH
YKRGQp ]D DGLW SUR &iN\ ,, VWXSQ ]INODGQtFK 4NRO 5RERWLFNRX
VWDYHEQLFL 9(; ,4 P$4HPH ]D DGLW GR Y&XN\ MDN QD , VWXSQL RG
W tG\ WDN L QD ,, VWXSQL ]iNODGQtFK aNRO 9\aat W tGD 9(; 9
G tY Mat Qi]JHY 9(; (‘5 MH VLFH YKRGQi SUR VW HG ANRO\ DO
P$4HPH ML ]D DGLW L SUR 4&LNRYQp &iN\ Y D 2EYRl tNX ?uLNFb][SJ@cﬁ’tIQk FRGH ,4 > @
AaNRO 3 L SUIFL V URERWLFNRX VWDYHEQLFt SUDF
8 URERWLFNéFK VWDYHEQLF &iFL QHY\X . GDQp SUiIiFL SRW HEXMt URERW D Y\WYR |
MVRX W HED L NRQVWUXNpPQt GRYHGQR'QDKUiIQtP SURJUDPX GR URERWD D MHKR VS
VSUIYQ VHVWDYLW -DNPLOH PDMt URERW VSUiIiYQ VHVWDYHQ S LSRMXMt
U$]Qp VHQ]JRU\ 7\WR VHQ]RU\ PXVt PH]L RVWDW%tPL VRXPiVWNDPL
VSUIiYQ URJH]QDW LPXOIWRU 9(;FRGH 95
9H ANROH VH VYéPL &iN\ SUDFXML V URERWKIOAHNRXPV W D/ RKBQVEIpI VLEXRWIR L SUR UR
MH XNiJND ]DP HQD QD WXWR VWDYHEQLAWYR HQ\ VLPXOiWRU\ 3UR URERWLFNRX V!
VLPXOiWRU Wp& MHKR Qi]HY MH 9(;FRGH 95
9(; 9(;FRGH 95 XPRA& XMH NyGRYDW YLUWXiOQ
5RERWLFNI VWDYHEQLFH 9(; ,4 REVDKXMHORNKR RIHER NYVYORNVOVWRKR I O@RVKY HGt |DORAF
D SRK\ERYé&FK NRPSRQHQW LQWHOLJSQMRBHPRAWRWYi VWHROPUSURIUDPRYDFt SU|
URERWLFN& PRJHN A4LURNi &NiOD GRSO NRY®FK*@tOgf XPIRE XMH SRMWBYLHO XpHQt P$¢
URERW\ Y W&t VORALW M&t L V YtFH IXQNEMPHp RBYIDWRQMWUXRNFHRt SREBWBPRYIQt |
QHSRW HEXMHPH &URXERYiIN 5RERWD QMHSRRAQARXMRNPHGOM OOXNREBRW\ 1HQt QX W
RYODGDpHP V S HGHP QDSURJUDPRYDQ®R; NRGHPISQIXD IBWR RM YHEQRIFK KODYQtFK SL
PHFKDQLFN&FK YODVWQRVWt URERWD GHREBRWDDER WR VRRESRIRN U D RARY DOVH WD N
DE\ IXQJRYDO VDPRVWDWQ SRPRFt LQW9H 9(;FRGH 95 P$a4HPH SURJUDPRYDW W HPL
%ORN\ *+ EORNRYp SURJUDPRYiQt ]DO
%ORFNV
% ORN\ WH[W * EORNRYp SURJUDPR
6FUDWFK %ORFNV D NyG 3\WKRQX NW
NyGRYiQt Y EORFtFK SRPRFt SURKOtAH]
7H[W + WH[WRYp SURJUDPRYiIQt V 3
Y SURKOtaHpL

2EUI]HN 9(; .4

SURJUDPRYIiQt 9(;

3URJUDP\ D SURJUDPRYi SURVW HGt NV

9(; ,4 MVRX 9(;FRGH ,4 pL 5RERW & 9 S

9(;FRGH ,4 SURJUDPXMHPH SRPRFt EOR

6&5%$7&+ 9 VRXpDVQpP GRE H[LVWXMH I

SURVW HGt &iFL SURJUDPXMt Y EORNRYpPFP SURVW HGI D PRKRX VL

JREUD]LW WH[WRYp S tND]\ N GDQpPX SURJUDPX NWHUé& Y\WYR LOL
3URJUDPRYDFt SURVW HGt SUR VWDYHEQLFH 2EUVMWRX NEBLPWOAMRY YDFRGH 95 > @

VWUIQNIFK KWWSV  ZZZ YH[URERWLFV ERERWL MVRX S LSUDYHQL . SRK\EX P$&HP

~VWURMt . H&HQt D SRK\EX Y EOXGL&WtFK
XP OHFNpP SOiIWQ SRXALMHPH SHUR 3 L U%
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Y\X&LMHPH HOHNWURPDJQHW N LQWHUDNRBE7Y)KIDEQtPL +tREMHEWNWR ERRW LFRNWBR VWD Y HE
YEé]YiFK P$aHPH Y\XatW Q NROLN YLUWXIiOQtFKtSUBHK QXBKWKH LRY LQIRUPDpPpQHM Yé
9 VRXpDVQp GRE K L&4W ]DKUQXMt P taANRY®WNDPRKHYXF GUHHISD SDWLRAR HRQ i Q YRIWANIDV L

]G Qp EOXGLAW 0 &KUiIVND O .OHPHQW © 6HUDItQ vy
Y]G OivYiQt 20RPRXF DIJHQWXUD *(9%
V ,6%1 ,661
2EUIi]HN 9LUWXiOQt URERW > @
=E9 5

5RERWLFNp KUDpN\ L VWDYHEQLFH VL VWiOH YtFH QDFKiJHMt VYp PtVWR YH
YéEXFH 1D WUKX VH REMHYXMt VWiOH QRYp PRAQRVWL D QDEtGN\ QRYEéFK
URERWLFNéFK KUDpHN D VWDYHEQLF 1 NWHUp MVRX SUR &@NRO\ FHQRY
GRVWXSQp Q NWHUp PpQ 5RERWLND MH QHGtOQRX VRXpivVWt QD&aHKR
ALYRWD 8pLWHOpP S LSUDYXMt VYp aiN\ QD EXGRXFt aLYRW D SRYROIQt
7XGtd URERWLND QHP$aH EéW RSRPtMHQD DOH QDRSDN VWiOH YtFH
UR]JYtMHQD D ]D DJRYIQD GR Y&XN\ 3 L MDNpNROL SUIFL V URERWLFNéPL
KUDpNDPL pL VWDYHEQLFHPL UR]YtMtPH X &iN$ ORJLFNp P\aOHQt
NUHDWLYLWX PDWHPDWLFNRX D pWHQiIi VNRX JUDPRWQRVW WéPRYRX
VSROXSUIFL WUS OLYRVW S HVQRVW SHpPpOLYRVW VRXVW HG QRVW D PQRKR
GDO4&tFK GRYHGQRVWt 7\WR GRYHGQRVWL UR]YtMtPH D XSODW XMHPH
LY RVWDWQtFK S HGP WHFK 5RERWLNX P$aHPH ]D DGLW GR MDNpKRNROL
S HGP WX B5R]JYRMHP ORJLFNpKR P\aOHQt Y URERWLFH UR]YtMtPH
ORJLFNp P\AOHQt L Y RVWDWQtFK S HGP WHFK

9 VRXpDVQp VLWXDFL SDQGHPLH &29," NG\ MH Y WiLQD &4NRO

X]DY HQEFK D SUREtKi RQOLQH Y&XND MH G$OHALWp ]JYidLW L PRAQRVWL
Y&XN\ SURJUDPRYiQt RQOLQH . WRPX QiP SRPiKDMt U$]Qp
VLPXOiWRU\ U$]QéFK URERWLFN&FK KUDpHN pL URERWLFNéFK VWDYHEQLF
=DP LW VL QD SURJUDPRYiQt YAHFK URERWLFN&FK KUDpHN D VWDYHEQLF
QHQt PR&Qp = WRKRWR G$YRGX MVHP VH YH VYpP pOiQNX ]DP LOD QD
URERWLFNp KUDpN\ D VWDYHEQLFH NWHUp SRX&tYiP YH VYp XpLWHOVNp
SUD[L 5RERWLFN&PL VWDYHEQLFHPL DG\ 9(; D SURJUDPRYIiQtP

YPHWQ YLUWXiOQtFK URERWS$ VH EXGX ]DEEYDW Y GDO&tFK pOiQFtFK

%, %/,2*5%),&.e 2'.$=<

> @O]D KWWSV ZZZ DOJD F] KUDEN\

@9 0(',$ KWWS ZZZ YHVNROH F] $9 0(',$

@PXODWRU %HH %RW KWWSV EHHERW WHUUDSLQORJR FRP

@1129%$7,21 ), 567 ,17(51$7,218/
KWWSV ZZZ YH[URERWLFV FRP

@]RERW KWWSV R]JRERW FRP FUHDWH R]JREORFNO\
> @WFUDWFK KWWSV VFUDWFK PLW HGX SURMHFWYV

> @72))29E 9 = =%258$%UDYi IRUPD VWDYE\ D
SURJUDPRYDQLD URERWRYMQl@DNEQHM ANROH
Y]G OiYiQt b i ,661

vV Vv

\Y

\%
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3UtSUDYD QD PHG]LQIURGQ& EHQFKPDUNI
~YRGQE&FK NXU]JRY SURJUDPRYDQLD Y M

SUHSDUDWLRQ IRU LQWHUQDWLRQDO EH(
LOWURGXFWRU\ SURJUDPPLQJ FRXUVE

-DQD -DFN®&DIQ 0BDWULN %HQ\DN
.DWHGUD LQIRUPDWLN\ 3HGDJRJLFNi IDNXOWD .8 Y 5X&RP]
+UDERYVNi FHVWD
5X4&RPEHURN
BORYHQVNR
MDQD MDFNR YEXANXQVNUD] #JPIOWOUARIFEHQ\DN HX

$%675$&7 QDSU LQHM SRURYQRWR CSHRN RRYQIY O QL |

7KH SDSHU IROORZV DQ LQWHUQDWLRQB@GQ%LW\R%WWWRﬂ'ﬁﬁ%%&ﬁ/#@WQRQFW Y\
WHDFKHUV LQ LOWURGXFWRU\ SURJUDP B! ﬁ@(WUHR/YLQVVH\}ﬂEIDB‘%'FU?(%_W%BI’-‘WD 1
JRU EHQFKPDUNLQJ WKH UHVXOWV RI WKL W R BN oK Wi H R B QLN PRRIKRGQRY
VSHFLILHG TXHVWLRQV LQ YHUVLRQV IRE -SEWB'-%"TQKJ W\%KM’@S&% LEPPFQ KRGQ{W b
ODQJXDJHV DV D SDUW RI ILQDO H[DPV YGMUNRKFLU LOVWLWXWLRQV 6LQFH

ZH KDYH EHHQ JUDGXDOO\ LQYROYHG Lak (MROY LW WELY WRSYFG M -WKWHEH QFKP L
60RYDN XQLYHUVLWLHV 'XULQJ WKH \HPUMRypDt N¥B0BWARWWHAWEHBRGQeEFK NXU
WKH LOQOWHUQDWLRQDO YHUVLRQ RI WKH \Nms\@Hl 4R WaHY & DO DR Y HDNH W YD RV QWK G
LQWR 60RYDN LQ 60RYDNLD :H KDYH FXUUhQ AR\ MWDRNV HEoWR Y Ed & IN HSXBHUDP
RI WKLV WHVW IRU WKH 3\WKRQ ODQJXWHN%Wg/wlﬁljlﬁdq:\/}/\)gﬁgyﬁeSQgL\]’Hé]dH \ LQWRU ¢
5X4RPEHURN DQG DW WKH *UDPPDU 6FKBBRJBbDPRR?DOYLDH ISR EDOHMIaNROH QD Y\V
_HAPDURN )RU HDFK TXHVWLRQ RI WKH L@QWHYRAWL @DOwWHNWprHeH%ﬁHPDUNLQJ

FUHDWHG VRPH DOWHUQDWLYH TXHVWLRRM[$RY F \N psqsp,@@ HHR Iy SUOHEWNER v U
GXULQJ FODVVHV 7KLV VKRXOG HQVXUHSwgﬁwQ\b 'S HBER WG VEHYOW Y Y
IRU WKH W\SHV RI TXHVWLRQV XVHG LQ BKHFk@W HQVEb 4 (ASDJH @HERXNat¥DDOGDUG
.H\ZRUGYV KRGQRWX NWRURX VD PHULD Y&éNRQQRV"
3URJUDPPLQJ 3\WKRQ %HJLQQHUV $\WENRQQRV" SRR W@ XYWLE@DOHHQYFKPDUNLQ.
([DPLQDWLRQ 7HVW U{]Q\FK URYQDNR |DPHUDQé&FK NXU]RY SU
LQAWLW~FLiFK VD QHP{4X DNR XND]JRYDWHO
$%675%.7 GRVLDKQXWp SUL ]JiYHUHPQRP KRGQRWHAQt

BUtVSHYRN QDGYI]XMH QD PHGIJLQIURGWXGHQMWRYVWR/ XRUHPHWEBWIHGQPKR KRGQR\
LQIRUPDWLN\ ] QLHNR NéFK NUDMtQ NWRXUW X URENDONLRY QHRPL Y 8YMIXBIQ FRXEW LW ~FLIiF
WHVWRY Y ~YRGQé&FK NXU]JRFK SURJUDQRUBQQDV\Q-IDQRPVK Vi BERIOMRK YBMOHGNRY

Y]IMRPQé& EHQFKPDUNLQJ SRPRFRX VD HEL
~ORK Y ~SUDYH SUH SURJUDPRYDFLH M %WE 6? IURGQ~ LQLFLDV‘(
ULHAHQLD WHMWR SUREOHPDWLN\ VPH VD (3< QF’ G! ﬁl?é}g%SQeFlf W H
QD WURFK VORYHQVNEFK Y\VRNEéFK aNR S iIFK Y ba'-Q
VPH QD 60RYHQVNX SLORWOQH RYHULOL |9 %Eﬂb&x“xu\
SUH MD]\N & SUHOR&HQ~ GR VORYHQpL év g L MDJANE
RYHURYD" SRXALWLH WRKWR WHVWX RnE/l ﬁ’ ] 0 R>7<ELYV\I/DF§)~\
Pd(LSURJUDP|WF

XQLYHU]JLWH Y 5XaRPEHUNX D QD *\PQ

Y .HAPDUNX .X ND&GHM ~ORKH PHG]LQi DWLNY Y]
DOWHUQDWtYQH ~ORK\ QD ~pHO\ SUHFY p % é&{fg ’5&% K NXUTF
PDOR &WXGHQWRY OHS&ALH SULSUDYL" ﬁ FE)KS% AT SN &
. ~pRYp VORYI |FK DaLOLQVNHM XQLYHUJLWH Y &LOI
BURJUDPRYDQLH 3\WKRQ -DbLDWRthFbDV\Rﬁ/Q)R HEObHY %DQVNHM %\VWULFL DOH
%HQFKPDUNLQJ 6N~&ND 7HVW XQLYHU]JLWH Y 5XA8RPEHUNX DOHM .8 > @
592 VDVPHG]LQlURGQRX YHU]LRX ~ORK NWR
HW PO S U D .DYD Y SUtORKH >

3RG D > V@ VD SRMPRP EHQFKPDUNEQIy R4 RRAMEA, 8RURY P AIM srarbaboL -

aNRO\ V LQRX aNRORX NWRUI P'R$Fiﬁ§E|9‘9\N'ﬂ<l-P UBNMAUBIBENR*YHUTLX SUH N
=iNODGRP MH ASRRGJRYQI®DQLH Y\EUDQe@%B(N@éﬁ)&%%VWR,\QRG eEK NXUJRFK SURJUD
\

YRpL LQéP UHIHUHQPQéP KRGQRWIP NWRdJ”leE’ Eﬁ(g K& % WHNWURWHFKQ[
DOHER P{aX E\" SRURYQiYDQp YRpPL LQPPX UHIHUHQpPQpPX VXEMHNW X
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SUH MD]\N & VPH SUHOR&LOL ] DQJOLpWRQSRERJRP@MMAbH Q\QD RUHPWDLIHO QN & IMD Y\ &4 |
RStVDOL Y > @ 98VOHGN\ SLORWQpKR SMRPOi tMOISRIML O RR GIRU RRKQMRD FHRKAKRDUNLQJ:
PHG]LQIURGQpPKR WHVWX QD 80% D 48 YWRNRBRKRWOLYEFK &WROiIFK MH PR&Qp VD
SXEOLNRYDOL Y > @ Y NDSLWROH D> @ Y NDSLWROH

BRG D > @ D >@ WDNEWR EHQFKPDUNLREXXPR& RMHK dNEROiPORK SUH EHQFKPD
DQDO\VRYD" LFK YODVWQp Y&VOHGN\ ] W% D&RVN @DSY YENREHQFKADUN

Y ~ORKiFK YaHWNéFK ]~pDVWQHQE&FK ] REEAW L WSPURELGRVH K ) G W\ S RUBISRLYH G H
SRURYQDQLH V SULHPHURP LGHQWUIYAYPLD [DQRPiIOLt SRURYQDQRLH
Y UiIiPFL MHGQpKR NXU]X SRURYQDQ LWGN%EJLWG}{ UiPFL wg\%-w
LQAWLW~FLH SRURYQDQLH V FHONRY &Py UM R RIY \ ;
VN~4ND YR YIpaLQH SUtSDGRY REVDKXS/IQ’ rbéé@-H YODVWQp ~QRK\
SULSUDYHQp XpLWH PL NXUJX Y GDQHMEER W=F1L YH NRV*VNFaNT
Y]K DGRP QD ]JDUDGHQLH EHQFKPDUNL@@R\?}QQK ORKtvD" NyGQDStVD"

9]K DGRP QD WR &H QD .DWHGUH LQIR|UP DA aHG D IR ILFEL WH® N X0 W\
.8 VD DNR ~YRGQé SURJUDPRYDFt MD]J\N ]DYWRRQ SRX@AtYD" 3\WKRQ
UR]JKRGOL VPH VD RYHUL" DM SRX&LWLH PHG]LQIURGQHM VOGWIWNDRK
> Vv @ > @ SUH MD]\N 3\WKRQ D SREPGDOLEVPH 'U 6LP§§WEQRWD
R SRVN\WQXWLH YHU]JLH SUH 3\WKRQ |O@RWYHQRKWR WHVWX EHEHSH
] DQJOLPWLQ\ GR VORYHQpPLQ\ D SOIQRYDOL VIPH KRWYRXBYD" Eﬁ :
YEVWXSQ&éFK WHVWRY DOHER VN~&4RN DNRRLFELPDV ™Y ~YRG Q&K WK TRFK
SURJUDPRYDQLD Y MD]\NX 3\WKRQ 5iPFRXROREVDK WRKWR MH G QR QKR
PHG]LQIURGQpPKR WHVWX SRJRVWiYDM~FL §SROLDPRK YMNASHELILINRWHEIEGEK
YLDFURPQRX PHG]LQIURGQRX LQLFLDWtYRX pLWH RiWp b Q YR UFEDW L N\
XYiG]DPH Y NDSLWROH 9]K DGRP QD| WR &H [o4H N|W Reli:p oW zig)luplm@z

WRKWR WHVWX QHPXVLD E\" SUH AWXGHQWRY [|QiPH| SUISYUIR WIRHpSUH
SRWUHE\ RER]QiPHQLD VD V W\SPL ~ORK D SUHFYLpHQLD"SMYBowbwr AD Wt Y0 H
YHU]JLH ~ORK PHG]LQIURGQpPKR WHVWX ,FK [XNiaNKRGYLGRYDH
Y NDSLWROH E | NyG
N QD Y\ULHZXHMEHV D"

6%'S$ O/2+ 35( %(1&+0%$5.,1* ID SURE | NyG
6DGD ~ORK R NWRUHM VPH VD JPLHQLOL YYRAFH. sURGYIWDN MK GDEOYQX
WHVWX V Y\ASHFLILNRYDQéPL ]JiNODGQé&PL SURJUDPITWRUVNEPL

~ORKDPL YR YHUJLiFK SUH U{]QH SURJU BRRY D F XWWRIJ RN\ W HWQN X LWV W LHWR ~ORK
=QHQLH ~ORK SUH MDJ]\N -DYD MH XYHGN®MD @RYHQRKHUVHODWtY@HHKRIVSHEUtpND LQ
> Y, @ D ]DGDQLH NDAGHM | WéFKMR O+OR@t MH@ G DWDQIO JIORELEBQ\P PHUDGC
NRPHQWRYDQp Y > @ 6FKHPDWLFNé& ]iNSOLRGIQ® FSRMEKYDIB HWPEFHKQWRS RERIK" LED Y SUHG
XYiG]DPH Y WDEX NH 8pLWHOLD ] U{]Q WK NWONKIH NSWRUUPBPAY DIXIMHPY SURFHGXUi
R SRXALWLH WHVWX VL |DEH]SHpPLOL SRAHNHGDDAGR Y\DHQAW X MBIR]\ N RFPKR YIDNF VAR R LH Y &H V
MD]\ND SRXAtYDQpPKR Y LFK &NROH .X NIYRGHM YHBWRIUDP i SARIBUNDY HGPHGPHW\ VY
VSULHYRGQp LQIRUPIFLH QD SRXA&LWENDWBDWEDMDL ¢ MSROIBWIER G N HRERFDXK DWH QW X
RGSRU~pDQp ULHEHQLH MDYRYi DQDO&DDSURKSE R &/HUBGIEHFERGRYY HRPPVWI V Y\X &t
]DEH]SHPLD SRNLD PR&QR SRGREQp SROFHKRNDXWRYPLWIAD WMMVHWKR ~ORK\ D LFK
D URYQDNE& SRVWXS SUL MHKR Y\KRGQRFPFQm@tFK XbLWH RY LQIRUPDWLN\ YH PL XA&L

9 SUDYHM pDVWL WDEX N\ EHQFKPDU ? ﬁé eNg WOLYp ]Y'ZC\&LG
AWXGHQWRY ]D MHGQRWOLYp ~ORK\ =~V Ro\ S{VR
Y SHUFHQWIiFK YR YIpadLQH Y\ULH&aHQ&F YR VYRM
~VSHaQRVWL ULHEHQLD ~ORK\ Y WRPWR NJ) %VE@‘{@, §] feouticew
i Mt
o)

] YeVOHGNRY VN~&RN QD Y\VRNé&FK aNRO|
ANRO\ ] QLFK Y &aNROiFK -DYD Y &aNROKDY \RIKR\QS)UQ-VI\MED NRngKRQ
ey

3\WKRQ 86% aANROD NXU]J\ -DYD +RQQ NBpw&NROD MR NV&E VWX SRG D > \
.DQDGD ANROD  3\WKRQ 9 WeFKWRsRpiNRWIFK_ \{Z’FWH'U(H WQWFBUR]XPHQLD ]iN
PHGJLQIURGQé WHVW RG  GR 11 Y H U Hp QM) oY Pl Y 1 HSURH G R NWRUp ERC

VN~&ND SULVSLHYDOD GR FHONRYpKR Kg,gg%ﬁ QRD B UGP HBX p YEYRNRREMEHQF K P
IQiIPN\ JD SUHGPHW = WDNWR Y ]-pDVWQR®HE KaNﬁ@]'FEV § RJUBBRYDQLD 7THVW Y
DY AaNROH ERPR YN~ANPp ' RQD D SUHORAI
LED QXWQRX SRGPLHQNRX SRVWXSX SULPRPpIHM \bed/LOUgﬁ@jx%@%LPEIRWS‘DLH\YDQ;QI]LRp
GR FHONRYpPKR KRGQRWHQLD SUHGPHWX, WMR BVWWE X R p YRiXpRYD"
DM DO&t D QiVOHGQH EXG~ R VYRMLFK Vi B/L%@NWWI@L;_%%ﬁq%WL NUIRBVHE 3 9 H Q)

VNXSLQX 6LPRQ HW DO WDN QD ]'NODG\WPW%@RSEQX% R4QR -BIHQ WP RUNPEL MHKR 3
XYHGHQEé Y WDEX NH DNWXDOL]RYD' 9 SUtSDGH ]JiXM

D VDPRWQI ]JigH ]’Uigj_ERGQRX LOQLFLDWtYRX XpLWH RY LQI
E
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1D ]JiNODGH LQIRUPiFLt Y WDEX NH V-~ Y $ARPEWRG W HWRGH) R VEESMOURNR OB BM QDVOH G X
K DGLVND ]DVWHS D@/ MNHHERERQ D V WO R K DN G X "

SULUDGHQLH D SRVWXSQRV" ~ORKD “p D YePHQD REVDKX
SUHPHQQ&FK ~ORKD p YHWYHQLH ~FRK\ LWHUIFLD
F\ANO\ D SROLD ~ORK P + ~ORKD MH! QD XQNFLX $XWRUL

WHVWX RGSRU~pDM~ SUL ~ORKiFK QD SROL | I%U GL" Y ]DGDQt VORYR
ASROH3 VORYRP A]JR]QDP3 DN VD Y GDQRP SRXAEYDpQi]RY JR]QDP

= K DGLVND SRAMSIRRENERMWWHVYWH ~ORK\ 'ﬂﬂ)VH

WUDVRYDQLH NyGX ~ORK b LH N }_bgRK\
b PtWDQLH NyGX Y JP\VOH SRUR]XPPR ER%X fMrRRHM PDVWL NyGX
REMDVQHOQLH NUIWNRX YHWRX QDPLHMWRIRES) W& ’Mﬁ%‘?thR/\‘/\é*EQQWKRGQRW\
SUtND]JRY + AVWURPRY?® UR]JSR]QD" ~pHO NyGWX [D!NR FHONX * AOHVS3

~ORK\ p D PRGLILNIFLX NyGX ~ORKD p-!I[!
RGSRYHG [

3RGWDSX RGYRYH@MVWH SRXALWp ~ORK\ V Y#OHURP RGSRYHGH
~ORK\ p ~ORK\ V NUIWNRX RGSRYH RRGSRY@P@K\] b
D ~ORK\ V StVDQtP NyGX ~ORK\ b RGSRYHG .

3RG D > V @ E\ PDO XpLWH Y SUtSD.GWR UiX M BB WO SRBXMAFILIFKWRRKAGFRVWIOSUH KRC
PHG]LQIURGQPKR WHVWX Y UiPFL ]JiYHUNBQYRRt WAHHV WX GRRG 3 H B B RMEKMRKRGQRWD N
NXU]X SUHGPHWX ~ORK\ PHG]LQIURGQpPEBHWH®®WX E\ PDOL WYRUL" LED

pbDV" VN~aN\ SUDFRYD" SRpDV Y&XpE\ VR YaHWRNéEPL W\SPL]~ORK NWRUGp \ ]
V~ Y PHG]LQIURGQRP WHVWH AWXGHQWRYFE\ [QHPDOL WIJHWR W\S\G~ORK \ ]
Y iYHUHPQRP WHVWH SUHNYDSL" PDOL E$NiPKR'CQRWIH E XIGRIDADREERAHNRIDN t

VD VWD" &H PHQHM REY\NOp W\S\ ~ORK QPIVDHGAMRKALFK DUt NI RYWDKRYGH SURJUDP:
NyGX V SRUR]XPHQtP D Y\WYHWOHQLH ~pHORLWYBX> NUIWNRX YHWRX

AWXGHQWL QLNG\ SUHGWéP QHULHALOL 1D WIURHERNHO\ VPH NX ND&GHM ~ORKH
PHG]LQIURGQpPKR WHVWX SULSUDYLOL YLDFHUR DOWHU DWtYQ\EK ~QRK QD

SRXALWLH SUHFYLPHQLH SRPDV YeXpE\ SUHGPHWX Y oan” Y\VOHGRELVFOLDVOD>L@

OORK\ QD SUHFYLpHQLH YyR MH FLH RP QDVOHGXM~FHM pDVWL NyGX

1D ]iINODGH RGSRU~pDQt XYHGHQ&FK Y SUHGEWI@EHBMAFHM NDSLWROH VPH
QD SUHFYLpPHQLH SULSUDYLOL DOWHUQDV\}F\PQ LQ~ ?ﬁ\f P RUPRWVSRY R
NRUHASRQGXM~ V ~ORKDPL PHG]LQlURGQpKR $ E\RJLHI\JBRQK‘DQe

Y SUtORKH > V @ UHVS > V L{é/jm tV%B{KY SROL GHOLWH
XUPHQEéFK QD RER]JQiPHQLH VD V W\SPL ~ R Uvggﬁ @HGIBPLW % .U?pr btVO)>

WHVWX VPH VD ] K DGLVND SRNU\WLD Wp Y

D W\SRY RGSRYHGH VQDAaLOL SULGUALDYD' V@ 3 &LRK

NWRUé& VPH XYLHGOL Y WDEX NH 9 WH Ié FS?Q IU KR btV e
MHGQRP SUtNODGH PRAQHM DOWHUQDWtY L Ny G X
NWRUiIi SRUDGtP L W\SRYR SRG D PRaQR\é WG J\a \RUPH NU

~ORKRX PHG]LQIURGQPKR WHVWX >
$N PiPH N GLVSR]tFLL YLDF DNR SDUN\fe Vﬁ%%@%lﬂlv@v TSV HQP PRAQP RGSRYH(
OLWURY SDOLYD WDN NWRU& | QDVOHGXM~FLRiO KN UD]RY E\ GHILQRYDO WHQWR

Y&URN" ZKLOH FLVOR !
D SDUNRYDQLH ! RU SDOLYR ! FLVOR FLVOR
E SDUNRYDQLH ! DQG SDOLYR ! Y\WOHGRN Y\VOHGRN
F SDUNRYDQLH ! RU SDOLYR ! BRJIJUDPiIWRU FKFH SUHVXQ~" YAHWN\ SUYN
G SDUNRYDQLH ! DQG SDOLYR ! PLHVWR GRSUDYD SULpRP SUYRN NWRUE& EF

$Np V~ KRGQRWYQ YW BV WHERRRDDNWRIQ D Q t GR SR]tFLH QDMYLDF Y DYR WDN DNR MH ]Qi
QDVOHGXM~FHKR NyGX"

LKOLFQDWH 1 1 i i \ 1 1 ]
VWURP\ AP > > D > > >
OLVWQDWH VWURP\ LKOLFQDWH
LKOLFQDWH VWD U\ 3Byt
OLVWQDWH
D E F 7XGMH NyG NWRU@ Y\NRQi WDN®JSFDWXQ SUH

9 REFKRGH VD PHQLD FHQ\ SUMDEIOHWDR WGQ]NDUX&MRMREDP
KUX\DBIRPDUDXDFSHAWH pDV" NyGX NWRUi ]JDEH WM\%L[D-Y\YX F§(]WI|Q|F—|>GO]ND @
FLHQ WRKWR RYRFLD WDN &H SRMDEGRDQt le AR L%@k Fl;@(QEJ)NQD
WDN-~ FHQX DNRKRDXGUSVNGHNEPD" S{YRGQ~ ] QP>>@ viiGaony, @
FHQX SRADUMORADUMEXRH PD" S{YRGQ~ FHOQX SPH
MDEOND
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1DSUtNODG DN E\ Q] QDRE B BVKIKY BROGHW L HYASR/ WH O @ p tWBID W\ 1LHNWRUp ] WEFKWR ~OF
> @ WDN SR Y\NRQDQt WRKWRSRlyBYX EHNARPER REMRYDDLD VPH XYLHGOL Y
> @ "

1DStAWH NyG NWRUé Y rRoeimesesuYRNABVWRYDQLH D YEVOHGN)\

V QDMY\44RX KRGQRWRX Y\StdH SRUDG I9H RURKWRI GQR R XYBE WNKPR KR @Q RWIWRUpPKR \

1DStaWH IXQNFLX NWRUHM WUHED ]Dwv %%Wﬁ%y%%%%\&%gmMszué

GR DNHM PLHU\ VD ]|DGDQp SROH JKRGX WHVWRYDFtFK KiUNRY SULpR]

$ >AS® AUS AR® AJs
i S DYLFL PDOL LED WHVWRYDFL
96VOHGNRP IXQNFLH Pi E\" SRPHW KRG Q KESHLPJ(\E)N_? M OWHVWRYDOLH 0D 48 b 80%
1DSUtNODG SULQDEWRr SED AF: AG? ARNWRURP*@PH LQIRUPRYDOL Y > @ 9]K DGR
E\ IXQNFLD PDOD YUiIWL" KRGQRWX OHERRYPI YV RPODBLOMIKRE XMIN QD EROR PF
A&LDGQRP PLHVWH ] J\PQIILX Y HAPDUNX OHQ GLAWDQPQRX IRUP
3 3 3 3 3 3 3
ggél]jo$8]_@®s§m$) AE® AP® AJ: AD® AR ARG |\]J ONF ffv YRYXQQR PHOILQIURGO-
iWL" KRGQRWX  OHER VD V S
AWYUWRP D SRVOHGQRP PLHVWH RYH D URPQIND QD YR
Y UiPFL SROURlonKR WHVWX .H &H VD H!
3284,7,( 7(67296&+ O/2+ 1$ Y FRYLGRYRP REGREt D 4LDFL VD Y]JGHOiYDM

675('1 5 2/ Y\WYRULOL QD VWUIQNDFK (GX3DJH J\PQi]LD
. ( (- aA ( . KOL_ &LDFL EH SUREO PRYR Y\SUDFRYD"
1D ]JiNODGH Y&VOHGNRY ULH&HQLD ~OR|{$WI-|IQC§J|1_@ BGH IBW\N% D PDOL QD \
> @ NWRUé& VPH SULEOtALOL Y ~YRGH NPS§LMWRQ pEX If)'FH % PH

X VYRMLFK 8WXGHQWRY JQDORV" ]'NOD%QJMNB\WQW@[WS Ekiv +$ QERQBW{VL{ VORYH
Y ptwDQt NyGX V SRUR]JXPHQtP WUDVRYDOt NvGX StVvDOt Ny

D PRGLILNIFLL NyGX

. SLORWQpPPX Y\VN~4DQLX WHVWRYE&FK
ANROH QiV YLHGOD VLWXiFLD NH ]DpLD\
]JDpDO AWXGHQW .8 %F 3 %HQ\DN Y\
3 2 +YLH]GRVODYD Y .HAPDUNX > @ |
Y\XpRYDFtFK KRGtQ WeE&aGHQQH Y
R &WYRUURpPQp J\PQIiJLXP QD NWRURP
Y URPQtNX KRGLQ\ WEaGHQQH D Y
WEeaGHQQH 9 SRVOHGQé&FK GYRFK URpPQ
] YROLWH QéFK SUHGPHWRY DM LQIRUP]|
KRGLQRYé& VHPLQiU ] LQIRUPDWLN\
KRGLQRYé& 6(, D KRGLQRYp FYLpPHQ
= WEFKWR KRGtQ SUHY]DO 3 %HQ\DN

Y D URPQtNX D WR SRYLQQ~ WUHWL| HGH
VNXSLQ\ D Y&HWN\ Y\daLH XYHGHQ¢
SUHGPHW\ 7UHWLDFN\ 6(, QDYaAaWHYXMH UDNKY NWKUEF

SOIQXMH 3WXGRYD" LQIRUPDWLNX QD Y\Vlﬂﬁb’F]rRPéNR@QE'?(Kl%WYUWHlﬁ\]LQKURGQDKR WH
QDYaWHYXMH &LDNRY ] NWRUEFK 1POSRUMNY Q B Y XIS RY B D Q LDOHYR K\ p ] REUIIN
LQIRUPDWLFNp DOHER SUtEX]Qp VPHU\ |BBNRINR ~-DRYkHP\DNSWAFKWRN -DYD > V
ALDNRY SUHGWEP QHXpLO D YIpaLQD i(@LQ:j@ngume PDWXURYD"

] LQIRQPDWLN\ UR]JKRGRO VD SUHEUD™ Y{ﬁ%@_ﬁ WM%%EMYIE&%FRIZLQJ FRGH

VHPLQiIURY RG |DpLDWNX X WUHWLDNRY UH H[HFXWHG"

OHG]LQIURGQé& WHVW SUH 3\WKRQ Y VORYHQ t@IQXV\PH“SRXaLOL Y WRPWR
ANROVNRP URNX ]DWLD Y URPOQINX X W é BYy1,.$ D, %

NWRUt QDYAWHYXM~ DM YROLWH Qé SUH 3RG D UiPFRYpKR
XPHEQPKR SOiQX &NROVNpPKR Y]GHOiYDFLHZ!«FROSUI\RJOJKPF?XOHQJWK@ WtWR
&LDFL PDM~ WEAGHQQH KRGLQX SRYLQQHM PDW 4G~ WULHGX
Xpt LQé XpLWH D KRGLQ\ 6(, SULpRFPF #%yﬁ%@méj%\(/\ “ﬁ?‘?
URPQtNRFK PDOL VSROX KRGLQ\ SRY L QQUéHW xb® | RUKR DML N\ URthN

KRGLQ\ URPQIN KRGLQD WEAGHQQH 7HVW H&WH SOiIQXMHPH SRXAL"
DM Y UiPFL WRKWRURpPQpKR A&WYUWIiFNHKR %,

BUHGSRNODGDOL VPH &H VN~VHQRVWL D Yé&VOHGN\ JtVNDQp

] SRXALWLD WRKWR WHVWX QD WUHWLDSBNRPP A EHRY 0WEFNRP] SR URM@QMYLDSIDHEDQt ~
QiV QRYp SRGQHW\ SUH DOALX YéXpEMBYR I WKRYD REJiIRNSUHMPIMN -DYD DOHEF
WDNWLH& YH PL X4aLWRpQp &H VPH Y\WYRODQI S30#H IWI~B/EWHURIDWVF-QUR-FRKJLIFK £
WI\SRYR SRGREQp DNR Y PHG]LQiURGQRPWDPHWW 1$ RG RBE@ppRPX P{&HPH

ALDNRY OHS&LH SULSUDYL" QD SULHEH&Qp VN~-4DQLH D NRQWUROQp bL
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=DGDQLH ~ORK\ p SUH MD]\N &> V @ SUHYRAXYQ OR VORYHQPLQ\

OORKD ERKXRGQRWD EXGH D HEBRINVNRQBPRQI3IRG D SUHK DGX FHONRYéFK YEVOHGNRY P
QDVOHGXM~FLFK SUtND]JRY Y NyGH SURJUDPXREUIiIJNX P{aHPH NRQaWDWRYD" &aH aLDFL J\

GHILQH '/=.% ~ORK\ p D Y&HWN\V SULHPHUQRX ~VSH
LOW FLVOD >'/=.5@ * . OORK\ p D EROL WDNWLH& SHUFHQW
LOW FLVOD >'/= $@ ~ . V ~VSHAQRV"RX RNROR $NR PRAQR YLGI
LQW Y\VOHGRN SUHK DGX WHVWX Y WDEX NH SUL WEeFK\
Lowm es SRWUHEQpP Y\EUD" EX MHGQX ] SRQ~NDQEéFK

1] ELVOD »M@ FLVOD >M@ * DOHER QDStVD" MHGQX KRGQRWX ~ORK
Y\WOHGRN Y\VOHGRN GRVLDKOL ~VSH&aQRV" 1D UR]J]GLHO RG

: OHS&LH ]YOIGQXWé&FK ~ORK Y WHMWR ~ORK

MM NyGX SURJUDPX 9 ~ORKiFK p D EROL ¢é
D 9 ~ORKH b ~VSHAQRV"

1D REUIINX XYiG]DPH FHONRYp YeVO
Y\WN~EDQLD PHG]JLQIURGQpKR WHVWX Y%

( QRStY DV NyGX SURJUDPX
'%ﬁf 55?-0'9 Qb GRYDOD LE
ALDNRY URPQtND J\PQi]JLD Y UiPFL Y B % i\
3UH ]iINODGQp SRURYQDQLH QDALFK Y&V i
QD REUIJNX Y&VOHGN\ PHG]LQiURGQp ggly
Y UiPFL VN~ZRN QD U{]JQ\FK Y\VRNE&F K(W
$XVWUIiOLD 86$% .DQDGD )tQVNR +Rog

PL GR NUi\
N

@ V" ALDNRY ptWD
QLH NUiIWNRX
) '\0 \WWURPRY? UR]J!
i'w R " EROD VOHGRY
ﬁpé% W FQ*PYQHM EROL SR(
csRyHaG WD N WDP EROL RYH D ~VSH&QH
UR]JGLHO Y ~VSHAQRVWL ULH&AHQLD -~ORK [

SEe0 IC & o8 ~-*%0 “V}e>SUHFYLHRYDQLD YIp&LHKR SRPWX ~ORK QD p
EH] PRAQRVWL YBEHUX | RGSRYHGt 9 ~OF

SURJUDPRYDFLH MD]J\N\ -DYD 3\WKRQ D

iii9 GRVLDKQXWRX ~VSHaAQRV"RX EROR SRV
619 $M NH Y@&VNXP XYHGHQé Y > @ ERO UH
019 SRGPLHQNDFK Y\WRNp @&4NRO\ SUH]JHQpPQH &
0i9 SRJULHPH QD EHQFKPDUN XYHGHQé& Y WDEX
0i9 QDM~VSH&QHMALH ULHAHQpP ~ORK\ p
19 b SR b Y SRUDGt ~VSHEQRVWL
919 9 WEFKWR aLHVWLFK ~ORKiFK GRVLDKOD QD
19 ~VSH&QRV" RG b SR b 3R
119 ULHEHQLD ~ORK p D X QD&LFK &LDNRY N\
19 $M YR Y&VNXPH > @ EROD GRVLDKQXWi Y S
9 WHVWX QDMQL&&LD ~VSHAQRV" ~ORK\ p
NY D LR © A > 9 Q SR
P ELELEEE @ ) ) )
F = QDALFK SUYRWQé&FK YBVOHGNRY SRXALWL]

YIRUNH UHVSRQGHQWRY J\PQi]LD Y\SO&YI
2EUI]RN  3ULHPHUQiI ~VSHAQRV" ULHEAHIH®NRFRKYEVNXPX > @ DM QDAL ALDFL V
PHG]LQIURGQpPKR WHVWX VNXSLQRX VWIHRRANRUTLIRNRY GLAXD@PHHSUL StVDQt NyGC
SUREOpPPRY 3UL URJYRML DOJRULWPLFNpK
SRP{F" pDVWHMA&LH ]DUD RYDQLH ~ORK W\S
QH]QiPHKR NyGX VR JLV'RYDQtP ~pHOX NyG X
Y\XpRYDQLD QDSU Y UiPFL SURJUDPi{WRUVN
Y\XPRYDQLD

9]K DGRP QD WR &H VPH QD 60ORYHQVNX
V SRGPLHQNDPL WHVWRYDQLD SRG D > @
Y\WRNp 4NRO\ SUH]HQpPQH SDSLHURYp WH
VD &H DN E\ &LDFL J\PQi]JLD DEVROYRYDOL
IRUPRX Y a&NROH SUDYGHSRGREQH E\ SUL
SRGPLHQRN QD MHGQRP PLHVWH SUH YaH
Y QLHNWRUBFK ~ORKiFK WHVWX RGOL&Qp Y
GLAWDQpPQRX IRUPRX E\ EROR YKRGQp ]JLVW
PLQ~W QD ULHAHQLH -H PR&Qp &H SUL SR
ULHéHQLH RGSRU~pDPH PLQ~W E\ ERO
_ VOHGQ&FK WURFK ~ORKiFK Y\4aLD 9SO
2EUiI]RN 3ULHPHUQi ~VSHaQRV" ULH@@@*DQw%K%m\QVMM ~ORK\ QD Y\34LX A&NR.
Y VN~aNDFK SRG D > V @SRWYUG]XMH DM WHyULD PDVWHU\ OHDUQLQ
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3RG D > @ E\ PDO WHQWR WHVW WYRUL" 3BD N\ ~YRGQ&FK NXUJRY
SURJUDPRYDQLD 3UHWR RGSRU~bDPH BMRGRYWX AWYRES Oy HUVL W R

SEV b
SUH VYRMX VN-&NX &SHFLILNDpQ- WDEXMF%V@W MY Y O UARAI AR whvw:
@

SRNU\WLH XpLYD NXU]X SRG D Y]GHOlEYFp(Ift§ @_\%S%DJ‘J BKMRIOLD SURMHN
SUHGPHWX RWIJNDPL PHG]LQiURGQpPKR wg&w,x,_,@%\,g B P ﬁe%)h@R\ﬁng RY Y LOI
ok ¥RBk ﬁ WW@H&%Ha&%%JUDPRYDc

~ORKDPL QD RYHUHQLH DOG&tFK SRaDGR}f)%
DEVROYHQWRY SUHGPHWX NWRUp WHQW (@’){b’d\’uu%*ﬂz% %IYDg
DEH]SHpLOD REVDKRYi YDOLGLWD VN~&N YidHQDp SHOQLH RE DVWt
S 0 OLG \ Q Q o
XpLYD DOH DM WD[RQYPLH ~ORK D QlURB/og,R%/ PPE6IRHQARE éEK BSHUIFLt

> @%/$a , .$WE729E 0 3(.E529E - 6/$9EY.29E O
= E9(5 720&6E1<, =BNODG\ SHGDJRJLF%IWK)WLY\QQ’[BIYIBX awiwQ\
9 QD&RP SUtVSHYNX VPH VD ]DREHUDOLSMAXEIMGYP WV%QVF%HG fa UN RII?RU\{]VI\DISSL]QDF
PHG]JLQIURGQpKR WHVWX > @ > @ V ~0%3&fé<ﬁ'k§§8ﬁé%w/ R %HJ{FNHKRBY\VNXPX

> @ > @ 7HQWR WHVW ERO S{YRGRQ oW YRY i %y%%%
SXEOLNRYDQé Y SUtORKIiFK > \ @ > KWWSV@PD@D K Bwr0 &I \FEE\%@Q EHQFKPDUNLQJ

GHWDLOQHMALH DQDO\]RYDQpPp Y > @ 7HYVBERO .SUh1hkdsEHQFKPEPLENLQEX0 3356216
NRQYHUWRYDQé& GR SURJUDPRYDFtFK MD]\NRH’Q%KPI&UNLQD_‘JDX\/IBW R BWE R XHVWLRQV IRU LQW

3\WKRQ > @ > @ =iNODGQé& VFKHPDWLFN gfggmﬂ% WUDODVLDQ &R
VSROX V SUYé&P PHG]LQIURGQéP EHQFKPDWUNRM.'S ?DKW@V@ y &L\%%G%LOLDQ ERPSXWE
Y WDEX NH 1D ~pHO\ EHQFKPDUNLQJIX VR WH RGSRUSRD, My 3257(5
NRQFL YéXpE\ ~YRGQpKR SURJUDPiIWRUVNp#%Es subiﬁ»R(Hr,W)o DN*BSZDD\}%HQFKPDUNLQJ QWU
YEVWXSQHM VN~&N\ 3URJUDPPLQJ ([DPV 6RPH 3\CBHORPH BG UQ BH RX QWKW
$&0 &RQIHUHQFH RQ ,QWHUQDWLRQDO &RPSXWLQJ (G’

9 SUtSDGH &H FKFHPH WHQWR PHG]LQiURG! @ WHVWW\)@&Q" SUR DN£VL Qia

LQWHUQé EHQFKPDUNLQJ YR Y]"DKX N SXE QFKPDUNX

SRG D> @ EROR E\ GREUp SULSUDYL" QD cm &E\L@%@RE EM'%E'KPDUN

&H SRpPDV EHAQHM Y&XPE\ SUHFYLptPH

Y WHVWH 9 NDSLWROH VPH RStVDOL QD QFQ/ LSIE'R kg pyrPes
VWUHGQHM 4NROH Y MD]\NX 3\WKRQ 1D - pbi o¢| mwmprLD MH G © R &L Y & F K
W\SRY ~ORK VPH NX NDAGHM ~ORKH PHG]@QMRGQpKf WHY WX SibbSyDY.LQks7(s 3

QLHNR NR YODVWQéFK DOWHUQDWtYQ\FK ~C&R(K$SU$H M . PN 3\WK3IR:Q03R&M$HUQ<HM 52%%, !

] WEFKWR DOWHUQDWtYQ\FK ~ORK VPH XYLE—IQQ/%%% lg@sgé?\ggﬁﬁ%J Hl[gngXQUDDvSLOQQREmUsURZQvJHSD»

OHG]LQiIURGQé& WHVW PiPH YR YHU]LIFK su og - BQ@DLD‘ 3\WRRQ * 2,
SUHORAHQ& GR VORYHQpPLQ\ VSROX leﬁadP.FLQPL/zg a1 s(i< s

Y\KRGQRWHQLH ND&GHM ~ORK\ ULH&H@L% Rebs o) 050 96 1 D55 ¢ 7L W22 E * (0D Srw
LQIRUPiIFLH ]DEH]SHpPLD SRNLD PR&QR ULRWQIuerﬁR\éM\F)év&m\wmmmmeH[wm$wiu
Y\KRGQRFRYDQt WHVWX DN E\ VPH FKFHGEPSRURY GPFOYIRRHAPEIBQEHSEUDOLDQ &RPS

RFLHW\ WXSQp WLH&
YEVOHGN\ V EHQFKPDUNRP XYHGHQRP Y > @y Y \ywsy RSHQUHSRVLWRU\ DXW DF Q] KDQGOH

9 WRPWR ANROVNRP URNX VPH |DpDOL RYPURMB"-Y\XEH/ W2OH WV eFWWRRXF\OFRUK 3URJUDPPLQ

YR YéXpEH LQIRUPDWLN\ QD J\PQiJLX D SOI(g @W%P@é{%% %@ g00 argInuHQ
HAWH SRNUDPRYD" OHG]LQIURGQ& WHVW L DO Wit ¥ sk, ~ VA=Y~ A
N QHPX Y\WYRULOL SOIQXMHPH Y\X&L" %R @dXbBYDQt SURMPPRYBRALB 3 3257(5 /
D GLGDNWLN\ LQIRUPDWLN\ DM QD QDA&H M26DsN X O8N H(0¥1 OoH W Q@R B2 vwﬁwkuumoa QWU
'RPQLHYDPH VD &H DM NH Y]GHOI¥DTEUAPEURD (BTIU RUBBIFICNQIY RI WKH &0
VWUHGQp &NRO\ QD 6ORYHQVNX QD Y\xpﬁyﬁ@%ﬁwa rﬁ\ﬁf/iﬂﬁ%f\*/&%%ﬁﬁ\?f?“‘m &R
$OJRULWPLFNp ULHAHQLH SUREOpPPRY > 5 @wWsW{aXLRGOLARYD" RG )
AWDQGDUGRY Y LQ&éFK NUDMLQIFK P{aH>SL@pQ|_]|;I>M> 3sp|mHmeWmmM@a@ SELW
XpLWH RYL LQIRUPDWLN\ DOALH SRGQHW\@ S8WHSVVYRMNLXSNN FN XFKDGIDFL SRQXND V.
ALDNRP 8WXGHQWRP P{34H SULQLHV" ~pD@FQiQDBP W b ViWiH] Ok \SlB DG HRBOURK @ >FLW

~VSHaAQpKR Y\ULHAHQLD PRWLYIiFLX DOHM VD Y HIQ KW WS VS URPFB ONNRHGX OB X RUJ WLPHWDEC
29E -DD@VWHU\ OHDUQLOQJ 5 RERWEKRURN N SUD[L
$NR VPH XYLHGOL Y\daLH WHQWR PHG]LQlLbEGC%Qoe+W1-GV)V\/DQH-|PW\E?\"8MHGLQ‘ePs%

QiVWURMRP QD KRGQRWHQLH SUL YeVWXS@hﬂMSVN*SNHYF}U‘EBRGIQ(DIKRRNQ@M}-}Q}LH Y SUHGP!
SURJUDPRYDQLD PDO E\ WYRUL" LED MHM? LveprwmeVDQ\Nwsmmergth 6% 1
SUDFRYDOL PDOL YR YEVWXSQHM VN~ aNH &VMQ&Q ‘h%\& 3&“@3%‘[%5;?:‘
NRUHASRQGXM~ V YEXpPERX GDQpKR SU pql]pr VR AWYRUUR|
SRALDGDYN\ QD SUHGPHW =iXMHPFR LDD va DPRP @
PHGI]LQIURGQpKR WHVWX SUH MDI]\N 3\WKRQ{VD/\Q;MERZSUHDM®|—]R;N ‘&NDLSHR\/N[\QWLFOHV GRNXPH
QD MHKR Y\KRGQRWHQLH QiV P{4X NRGWRINIPRQRUP\INOIBIBELEY SGI
MDQD MDFNRYD#NX VN > @NiWQ\ SHGDJF&]LLI-FNR@([}\B\:RBNDGDYN\ QD YHGR\PRVWL D
PDWXUDQWRY PRQIRUWADAVLEUDWLVODYD as3o >FL

KWWSV 72zZ VWDWSHGX VN ILOHV VN VYS PDWXULWQ!
FSBLQIRUPDWLNDB SGI
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SRWUHEQpP QD UL OH®{HH & DW &\IDNWR |
RYSO\Y XM~FL MHM RE"DA&QRV"

Bebras ch allenge for lower secondary blind students:
Knowledge and skills needed to solve a task as an

important factor influencing its dif  ficulty

XGPLMBENRYI
ODI KDMFI UK Bratislava
OO\QVNi GROLQD
851 04 Bratislava
Slovensko
jaskova@fmph.uniba.sk

ABSTRACT SUDFXMH plédHyNSRM" SURJUDPRYDQt SRK\EX

A special category for lower seconddnjnd students has been in Pedobne

the Bebras challenge since 2013. During its existence we have b RY VORYi
. ; L~ |

adapted 63 tasks for blind students. But in many cases their . , p o " R

difficulty was not correctly determined. We have analysed the 6~"Da 2E"DaQRV" 1HYLGLDFL OORK\ )DNWR

influence of various factors on the real diffigulof tasks.We 1 092

considetthe knowledge and skills needed to solve the task tioebe 6*DA L%RERU QHWUHED ASHFLIOQH SUHGVW

mostimportant factorHowever, it is necessary to take into account . o o

what is specified in the task assignmandt what is the goal of the I; FXQI\/: HNPD %%I;%Z%Q“gwé% \/\\(/ t ER %N 5 g ]ts?ngij E |><<H
task. By analysing these assigmheroperties, we found several ORJLFNp MIVCH@IHP WRKR VL SUL ULHEHQ
groups of tasks with common characteristitturned outhat it is DW U D N W sdbOrh@svi g fihformaticN p N R QeFUHRS]W t M D M ~
important not only what cognitive operations the competitor must LQIRUPDWLERD $RMOHONE P Dake BDWY NG t
perform to solve the task, but alsach details athe number of aresya NYtMHIHNWEYQ\P QiVWURMBRW XQOHRMHO L

actions required, theumber of objects in the sequence, the size of . .
the grid when programming the movement of the object and the Y NUIWNRP pDVH ]tVNGRIYM&IVDQVDYVIEXI DQH U

like 6~"DA& L%RERUNVS WPD-WREHWRL VEo@RNYHGE LD

' EH]SURVWUHGQH SRDRGRWJIRQR YAFHAMQHEHC
Keywords Y\WWYHWOHQLDPL SRVWXSX VD RER]PiPLD Y S|
Contest. Difficulty. Blind. Tasks. Factors. SUHFYLYRGRE@ RYPDIRMW QI SRPRFQé DM DUFKt
ABSTRAKT SU"HG;FKlG]DM FLFK URthNRY. V~"D&H
2G URNX HILVWXMH Y NIPWENspdims H L9 RERGPRERU QLH MH OHQ QIVWURMRP QD X

=4 Je to ASHRIDONDWHJyULD XUpHQi SUH VlﬁWQCéVE%%QﬁBU&WWWHQFU RVYRMHQEF
QLAALHKR VHNXQ G i UZR-pERINh @kbosomeLD -H WR Y DND WRPX  3HGPRAHFH NYRR'PQRAVW
QHYLGLDFLFK ALDNRY Y\WY R X3 L~ ORKV ¥ W RRC HRW B AREYFKI WHINREBRKR VWL D VF
9\FKiG]DM~F | ~VSHEQRVWL ALDNRY SUL9GHEH®QY HDMHUJ RO D-®®RKP VRAHpePie N DA G p K
YADAKVHOL VIR QA&RIOWRE'QAERYD LQi BN®RHALWpP DE\ VD DM AL SRVW UKIXWIL 5 B R K C
sme S{YR G@Rdpokladali Analy]RYDOL VPH YSO\YGR{MM\M&H XUPHQHM SUH Skupina NepidiaGichN W U X P
IDNWRURY QD UHiOQX{®RHEAM&@RthybneORBKLDNRY MH YADN &S\ PMASRXERIBDMW B &BtWDp
YHGRPRVWL D JUXpQRVWL SRMWAHpHN¥ERNp QDVIS[WRERE HD NRREKWYAQS {&/REEH€O4 DPDGDQt ~ORK
SiYAtPDYVWXSQp GiWDXDpSREFRABIQBEGRK\ XUpHQEFK SUH S@HYLSSUHWGEYROYLOL Y QLF
Y]GHOMDHFt 6R JUHWH RP QD WLHWR DV SSHNO\L WBAAL RV BIXSQ B LL FIO BK\LEOtALPH Y QDVC
V SRGREQ&PL FKDYDWWHULVRHNBRLOLH Vi< AL W .
NRJQLWtYQH VFKRSQRVWL A&LDNRY SRW %@E \%&%ﬁ‘%w %@%\DB@%%%&?&FHK
QD SUYé& SRK DG PR&aQR PHQHM S&RE %H]W %@:@HB%\R MY @iV LQASLUIFLR
SRAaDGRYDQ &FXR B EMtORN postupnosti, s ktorou sa Qid YEVNXP NWRUE SRIiFVaXMW podledheiN DSLW R
NDSLWROH Jecist@iaa@i©@ BpQMEQHPH SOiQ\ GR EXG
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2 IBOBOR PRE NEVIDIACICH OORK\ SUH QHY L[gLY]BILRNO & LIDANIRYW i FLRX ~OR
Nevidiaci ALDFRXA&tYDM~ SUL SUIFL V SRptW§MbL§thb\%%%’%\B%?WW\W%"‘”Q\“@Pt[(@ql)-D -DGHW
NWRUE LP i@} EREUD]HOp LQRVRNESE 3UL DGDSWIFLL ~ORK VPH VD VQD&LOL ]DFK
SUH QLFK OHQ LQIRUPIFLH Y WHI®RIYRP b\y\?)@r\PRY(Pe%QlFQJb\ﬁ-W@WU]@PHQRK\ VD GDOl
PXVLD E\" VORYQHRRO{GDQRrH SRptwDpD GHSRXARDMHE DOH YIpaLQD ~ORK VL Y\aDb
ale YEOXpQMOOHHY QLFX OXVLD WHGD SR]BDYNPEHW NS &R Ripestt G X M ~
NOIYHSRYNIDNEWR VHNYHQpPQ& SUtVWX PiELIP. .V

YIPALQRX Y\ADGXMORKIDF WBVXaL L%RERU ,, "JEU']NEREVDKX'\Q"FH UHOHYDQW
YLDFHUR SUYNRY NWRUp V~ SUH QHYLGEBHSRX atbN'RNP &FSRIRMAKSQ G Qd-HwR
QDSUtNODG REUIJN\ EH] Whitky RRYGHOM 4 B OMBRX@DYD'Y WDEX N\ VR VSUiIYQ\P OLQHIiUQ\P
pomocou fariep iQWHUDNWtYQH SUYNPR&p NWRWAPLDAMH WH[WRP DOHER JR]QDPRP

PDQLSXiGeRYBPRFRXDPUAQHROR SUHWR QEY\KOXNARPD" LQWHUDNW t YUQLHI &10'REKN QNSARRPURYF
Y\WYRUL" SUH QHYLGLDFLFK ALDNRY &SHRL{OQX NDWHJyULX D PLHUQH

L
XSUDYL" FUYLBYRULOL VPH GYH NDWHJ H . MH UH
QHYLGLDFLFK éLDNRWQQ{LK%wHGH@mmeQgi% Xahy B UbWELH srvwxsorvwL REMH
=4 D GUXK~ SUH QHYLGLDFLFK &ALDNRY PRYN QR YHRXYERUWHEKKER SRVWXSQRVW
YIGHOIiYDQLD 18$\LBDDELQGHY Ltuidd fsu ~p DRV WRHQL" ~URYH REMBDARRWWHE@®N VL SDPIW
na riegnie Hoh, rief|a  ~ORK DKNp VWUHGQH "PORBDWYRDARPRUPIFLLt
Y pDVRYRP LQWHUY DWDHN Y FSLLQHP HUHMR YLDF pDVX
DNR LQWDNWQt &LDFL NWRUt PDM~ |D BRYQRDOE, pDv$0 (5 8dle BRESRE LD
DKNEFK VWUHGQH "D&NEFK "D&NEFK 2041$=12T6 O/2 +

9 DO&RP WH[WH VD ]JDPHULDPH QD NDWAKKYUXHIXYLAGDRAL ¥a&S UHEWRIGHMM~FHM NDS
saGi V~"DAL"2RG WBMXEFK aW\U RekistettRp QtIRBKM RE D HDXRYWLVWUHGQH "DA&Np D "DAI
WHMWR NDWHJyULH PDOL ~pDVWQtFL |REBRDPGHA P QRKX DRE"D F@ORK RIXWH[WRERRWHQp U
GRNXPHQWH D QLH YR ZHERYRP SUHKOLBIGSYPHWRNR {\§R 3ERQE RINGS UIBKENEIE K D SR K
LQWDNALQBRKROR WR | WRKR G{YRGX 3HURWREDMHRHYEPHL DRE"DAQRVWL ~ORK X!
ALDFULYSRXAatYD" WH[WRYé& HGLNWR Z HER BAFRVEOIONDW B ¥ FKY AQRNROYRVIYR VYRMLFK pOiQNI|
SUHKOLDGD RN W BMERE B HERYIE SUHKOLDXMWRVRY ] U{]Q\FK NUDMtQ Y NWRUE&FK GC
QD JREUDJHQLH ~ORK SUD PDHOY SRIXEFY BKs 8@ PRNGYHPH QLHNWRUp | QLFK

roku2017 NHG\ VD QD GUXKé VWXSH =& GRVW ALDF WR X
SRXA&tYD" ZHERYé&é SUHISOLPGOPHKR SRR b@g{g; QW[RYL%J] %éﬁ%@&ﬁ(ar&k{?aﬁag&xRQYwHu
Y, P%%/K Lﬁ%@ﬁq«% ISRVN\WXMH ]

3RXatYDQLH WH[WRYpKR HGLWRUD Ya
Aot Uty Lo " op ©
d

SR]QiPRN D MHGQRWOLY @R HR RWARKR U %’éﬁ
R
8§H ﬁ-d9|'_ GRYDQLH QiURpPQRVW

QHYLGLDFL ALDFL SRXA&tYD" DM FHUX]

UHOLpIQ\FK REUI]JNRY YL 2EUI]RN

(ObUIIR)N SUREO

pBREBE D DXWRURY MH SRWUHEQp C

aFKDUDNWHUL]JRYD" UR]JVDK DOJRULWPLFNEI
V~"DAL D IDNWRURY NWRUp VS{VRELOL YH N
ULH&O@®K PHG]L U{]Q\PL NUDMLQDPL $XWRULI
obsahndi ]iVDGQé YPOWPOORK

Van der WegtD N R QaHaly¥staliU Hi ®*EXDAQA@RK Y UiPFL

holandskH MV ~BebraslV 6 VOHGN\ SXEOLNRYDOL Y ¢
AW~GLIFK > 9\Xi& U@ Qi V& prifpkedpoveda t
QiURPQRVWL ~ORK 3RN~VLQOL"D#@dZWLHA D
QiURPQRV"RX REVDKX QiURPQRV"RX VWLPXC
"RVSHOL N ]i YBIAQR ¥ H RREEV DasneARK G B K0  BIMR X

2EUI]RNYyOLDHOLpIQ\P REUIJNRP NWRU%&%&%UA{@@E BCR\OW LR EBIRPRFMROWD WY Q\FK |
~GDM

2 x C YUGL" WHQGHQUHSUHRKHH QW R\
QHYLGLDFL alLDN SUL ULHaHQt WRYE&FKAVDEX DM EBENLE ~ORK\ WENDM~F

algoritmov a programovania.

9DQtpHNI6F VD ]DXMtPDO R IDNWRU\ NWRUr
JY\aXMDERERV! 3 RRBD QHKR WR MH IRUPDOL]
~ORK\ REVDKXM~FH &WUXNW-~U\ RSWLPDOC
Y\ADGXM~FH VFKRSQRV" ptMaprdti Wm$RUR]XP|
QHSRWYUGLOR VD &H E\ PDOL QD Y\daLX R
IDNWRU\ DNR MHS®RXAANDVNIBIGWAEBQLFNHM W
DOJRULWPRY GLDJUDPRY D ]JiSRUQEéFK RWi]F

7RPFVIQ}ULYWLO &H "D&Np V~ ~ORK\ REVDK
_ SUtND]RY Y QHMDNRP QHNRQYHQpPQRP Y\P\V(
2EUI]RNHOLpPIQD WDEX ND jazyku IDMMHGQRGXFK&ALH VD XNi]DOL ~ORK\ V
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ALYRWRP D ~ORK\ SUL ULH&HQt NWRU&F3U P Db WX HQW O Q HWWR E "D¥RRBOWL VPH E|
LQIRUPIFLH QD ]iNODGH aLIURYDFLHKR NAEPNRY MHGQHM 4ANRO\ %ROR WR ] WRKR G
7RPFVIQ\L D 7RPBVIQIURY XM~ &H ~pDVW@BPU~PBBQ\WA§" SRJRURYD" dLDNRY SRpDV Ul
QH~VSHAQt SULHMR 3 B B tQHPpRW SN~ ]DGD%LPI-UVP x\ﬁﬁé/%b&ggL D IfEFvK~")1§2LHWt|t\|;r|\]D(G)
D QHGIYDM~ VL SRJRU DE\ VD SUL ULHal@R ﬂgﬁg gﬁ Yyl g\. Y VRNRY b LOWN
9GHWN\ Y\a4LH VSRPHQXWp &W~GLH V~ SkbH| @ity ol HRIZRYR V@ ERRIFR RE" S8k 0D EHAQE
VN~PDONWRURY RYSO\Y XM~FLFK QiURDPQRMeo1ORKHS UHy DY RERKNIDFAL YaHWNEP WHPE

; satR Y\ADGXMH Y 493 SUHGPHWX LQIRUPDW!
4 323,6 9¢6.808 YLGLDFLFK ALDNRY NWRUt VD GR V~"DAaH

H
SRpDV VLHGPLFK URNRS{U“R@H’W@LWHE%JF‘HPNBM RG GR QHYLGALDFURKpARDMNRXS2
aQiVOHGQpKR DQDO\]RYDQLD Y&VOHGNRY3 VPH SRIRURYDOL &H UHiOQD

RE"DAQRV" PQRKE&F K preORidaddDH @ t RIEO\D AR® V W L

priemere to platilo o viac aké0% ~ORXKEUIJBNHOHQI

ERGNRWAQFMWLOL VPH WLH& &H SRpHW >»n 10

RE"DAQRV"RX DNR VD RpDNiYDOR ] UR -

(PRGUi ERGNRSDBG ¥ WDUYDXMH W NaHduieR Y ~ =1 I

VWUDQH SRpHW ~ORK V "D&&RX UHIO! 3:83 ° I I I
SUHGSRNODG®G Qliesal RRHUYHQ i ERGNRYD( . . I .

SUHGVWDYXMH WYUHEOBENOI SERG®RRXDC g 0

SUHGVWDYXMH WUHQGRY~ SULDPNX SUI 2013 2014 2015 2016 2017 2018 2019
DOHER Y\44LX UHIiOQX RE"D&QRV" DNR

9LGtPH &H WiWR SULD P N@ndtp5 2R KidEne M H mAXroX EMoXisX E} v |
NOHVi

2EUI]RN BRpW\ QHYLGLDFLFK ~pDVWQt]
VMHGQRW®PRYNRKKUR~"DaH

N
8 BULSRPtQDPH &H JUDI QD REUiJNmami UHSUH]
" 6 VN~PD@&PK GLDFLF K jedpd), iakhztblé¥ja N R O \
0 3UH ~SOQRV" XYiIBGRNRHAK &H YDA VD V-~"
4 ]~pDVWQLOLaDMAQRYVGEAE R BUDINK [EIN PO
g RS NN T . AWXGXM~-FL VASHRIRY@GK DO HERHAQWHHIUR Y
PRI | 2 % e L (]| . ANROIFK 7DBXWABKWR ALDNRFK VD QiP YA&aD]
0 | | JtVNBRGUREQHMALH LQIRUPIFLH
2013 2014 2015 2016 2017 2018 2019 7TDEX ND&EHONRY& SRpHW RNRFW QtNFDYa Y
. A . Rok 6HJUHJRY ,QWHJU[ Spolu
BZ ov } > lviesvlm E]IGCY } > Iv}ie>W s 2017 22 0 22
Z ov }»> ivie>W /v 2018 20 3 23
2019 23 1 24
2EUi]BMrafilustrue RGFKEON\ UHIOQHM RE"DAQRVWL ~ORK
od predpokladane; 5 9é6/('.<VéSKUMU

$E\ VPH GRWiEXGL FQHRS@EAMHovedd RE"Dé’lQR?tI‘\J/H DN@53~?<RR'§3$/{PV\'7 63£%'$@%%2£§50L ‘
~ORK UR]KRMEBON VP WBO\Y QLHN[W]RUéF\;gN%,_@\?Ql%ﬁRgé D' © & MPBIKW &RK20s06e

3BRYD&XMHPH ]D G{OHA4LWp VD JPLHQL" RpWR&ErdDa RA~RKYIPOIKKAKRDUBHM VNXSLQ\ VPH
VN~PDOL DM WDNp IDNWRU\ DNR MH YHN]JUKDYWQWNRYR G UBHNEQPDGD QIFK YORIKNEHQL

D SUtVOXAQRV" ~ORK\ N WHPDWLFNpPPX FHO NXg SRGWR § ORI KL IWQBH agite N
informatiky [20]. 9 WRPWR b ViZDRIE PG e kh JUXPQRVWL SRWUHEQp QD rlakd®LH ~OR
vedomostiD JUXPQRVWL SRWUHEQpP QD ULHRYSIONYmXMHKIL RIEFOk&@RMNS jeWELEROHALWp DNp
IDNWRU RYSO\Y XM~FL MHM RE"DaAQRV" LQIRUPIFLH V~ GDQp Y ]DGD@OQDCIRRMBEQRPH |
3RXA4LOL VPH VWUDWQpJL¥ USHERFD O/RNGORVETKWBHENES B SRN~VLOL QiMV" QLHNWRUp FI
VN~PDQé&PL S UNDRGFPMIRRD2dani ~QRK QD MHGQRWOLYEFK VWXS RFK RE"D&QRVWL

3UH NDAG~ ~ORKX VFRE YD B@BNELOH UFHIQWXHORN\HAHQLH NKNSRW UHERXp QDVOHGXM~FH
SRPHW QHVSUIYQ\FK ULHaAHIRI) GRKRKDWtEkp & RULMAHQt

hodnotouQ P H Q & R 20 ® iR vyhodnotiliako D KNpO RK\ V

UHIOQRX RE"DBAR ®VOR #koRGN UH G Q&l~'TRM\pF SR]QD" SEBYIHMR X4tYDQLD WHFKQROyYJLt
V UHIOQRX Rdd7D% &R VD R.X F YHGWBHDREMHNW §SHBIMEFNp SRALDGDY N\

F SR]QD" YSHUMWPHQ\FK ]DULDGHQt
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F S U D F Rhdpafchické Pusporiadan PREMHNWRY PD
WUL ~URYQH KLHUDUFKLH

objektamivSRpWH PD[LPi€k@# SI" REM

%DQVNiI %\VWULFD

[ BirRopHdktoREpOoSstupnosti,

F SRpHW ~URYQt Y KLHUDUFKLL REMHNWRY
F YHGLH" QOMMOBWP@HG]L OLQHIUQH XVEFRIRIHIND QERRQIYDQEFK NURNRY Y SRVWXSH
SR

FYHNRV" AWYRUFRYHM VLHWH

F Y HG IpHWVRY Bstupnée WH[W SRPRFRX SRVWXSQRVRIUDNPRYHWRY Q& REMHNW

(oprava jednej chyby),
F YHGLH" Ubpdrfadaiée SUYNRY YVWXSQHM SR

F SUtWRPQRV" SDUDPHWUD Y SUtND]
¥ VOXMWQRRAW LSRG WWDYRYD™

SRALDGDYLHN DN MH SRWUHEQi MHG Q Djefié pohyQuD

FY\WY WIRPEEQpPEYHM® DM~FLFK GDQp
PD[LPiOQpit\®WMHPIHW MH GR SIWQiV"

1D ULH&@HQLH VWUHGQH
YHGRPRVWL D JUXPpQRVWL

"DaANEFK ~OR

R&LDGDYN
SRASCGR UQ]GLHO pL VD Y ~ORKH

SRVWXSQRV ~NRQRY DKNp DOHE

KV WU HSRW '

Y\NRQlYDQLD

~ N/

DN MH PRGLILNIFLRX SRW pBI@DHLREID
GYH PRGLILNiIiFLH

F SRXARSDNRYDQLH SRVWXSQRVWL SUtl\

REMHNWX SR aWY RUF RojekMna/roiesw®). EH
F YHGLH" ]JPHQL" XVSRULDGDQLH SUYNR
SRALDG DWL HINV "X MH PrienSRIHH WRYE® i Y éH
GYRMtF
F Y\WYiUD" NRPELQIiFLH ptVHO VS(viixM~H
DNR awW\UL KRGHQRWI\pb Bt DNR GYDGVD"

1D ULH&AHQLH "DA&NEéFK

a]JUXPQRVWL

~ORK V~ SRWUH

F YHGLH" XSUDYRYD" YVWXSRQE MRHGW LD

“xLEQp NHIKNi JORKD

R @@%gwoﬁﬁ&v‘?gﬁ Op EREU

PQpPKR
URPQ~ 'DQNX
YO\D\O/MX§FQ:_|‘LM lsﬁl\mwa(@@@wmpis\ﬁﬁm
FSRDQDM Y IpALX 5D] YHpHU VL LFK RP
.H SUL&ZOD PDPD EREULFD NHIN\ Q
AR 'R”ae%’ﬁﬂ@/ aBRIAVE ORIKIRG
.WRUp "GYH NHINV PXVt
]IDYHVH@pYRQRRB SRUDGt"
HE Qf BBINAHRRARMINLFH YHGRPRVWL
B. Cyrilovu a Brunovu
C. Dankinu a Anitinu

NF MG, GARRE a EyRINNY

q

PDPD ERE

DN MH PRGLILNIFLRX RWipDQ%tV PRI®)]
v abecede),
F SRXA4L" RSDNRYDQLH SRVWXSQRVWL
REMHNWX SR &WY R W FineRitiRa xhiesta)/ L
F SRXA4L" RSDNRYDQLH SRVWXSQRVWL {
REMHNWX SR aWYSBDBRFHWURMWUIND]
F YHGLH" JPHQL" XVSRULDGDQLH SUYNR

q

J

SRALDGDXNLHN"XMISRHBRPRW QD)YR Qp %

0{&HPH VL Y&l {EHVWXBRE"DAQRVW
]QDPQH SRGREQp.BKBIUDNYWHULVFWX NAY i G
7DEXONINWRUpP VL Y\4DG XM ~a$BRGRER\WWI
ND&GILUFK Pi LQ~ UHIOQX RE"DAQRV"

9aHWN\ WUL XYHGHQ@PMK\X\MSRLBLDIB)OVQQW

vstupQHM SRVWXSQRVWL SRORRHSQ P LN#GI Y|
SRWUHEQpPp XUpL" MHGQX GYRMLFX REMH
V~-ORKHPHREROR SRWUHEQpPY XSRH WP LY@IH
VXVHGQEéFK REMHNWRY WDN DE\ EROL
seba.Po ND4GHM Yé&PHQH WHGD VWDpPLOR
objektov. V~-ORKBRPHQiIi HRNMB SRWUHEQp
SUHVXQRY DE\ EROL YAHWN\ REMHNW\
NDAGRP SUHVXQH EROR SRWUHEQpP VN
objektov.

Mohli by sme uwvHV" P Q PIORIFKINODGRUY {]«ORK
VWXS RP RE"DAQRVWL Y\aDGXM~FLFK

DdeP HOe WM HedHX b aNi ~ORKD

1D GYRUH VWRMD ]YLgdnmwau 4RI0S R U
> WU IBph NfD' @AG DM F b 'ﬁNﬁﬁEEEpND S
,ED ]JYLHUDWNi NWRUP{MWRMPHQHG
5 L DDA R @ HRW @ G N R ~YFAFFHKQ SNRIK\ER W U H
XYHG D VHED"

YA WXSQHM SRVWXSQRVWL SRG D
éHVWR

PO M-~

150 R AMAQL ( LERR\)O RKD
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What is hidden in the data? Data analysis and data

presentation (methodology for high schools)
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8QLYHU]JLWRQi
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Slovensko
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ABSTRACT Y\EHU@LAK LQIRWYRUH"DJQDORVWL SUH U{
The article presents a setmethodologies that focus on data, data &LH RP pOiQNX MH SUHKGNVBDWLL QI-REFPD WHNXK

analysis and data presentation. The set of methodologies wa®redstavovag V~EB&MtNERO Y\WYRIPHQESYRMHNWX
created within the innovative project of the IT Academy and also $ND G paPRIOD ~OvRieX " AW X GHRQWWRYWD DQDOé]\
wants to contribute to innovative approaches to teachingaich LQWHUSU FHWIHIHQ BIURMVAWUHG QtFWYRP ]Q
informatics.The methodologieare intended for the third year of QiV W WIRCROSOFT EXCEL. MeWRGLN\ V~ XUpPHQp
secondary schools and grammar schools for the subject of AW X G H QW RUMR pMQUtINW L\HW BBIGLO BISKO AMRP D Qt P H\
informatics or other related informatics subjects. The &dudeni SURVWUHGQtFWYRP W]Y EIGDWH VN
methodologies have be developed by the smalled the research SULQRtBMoedpoved QD R WUW]INH & L Dazadai@kp\t P

principle”, which aims to transfer more adty to students. The VL UR]JEALUXM~ QLHOHQ VYRMH YEHRER PRWRIG
students acquire knowledge and skills through research and findMH WY RULIB®EA FK PHWRGtN NWRUp QDVOHGXI
the answers to questions. The topic of data analysis, which thevL Y\4aDGXM~ ]iNOQ B/QV-MR@IBIER \Atvorby
methodologies deal, is very important today. This topic, together SUH]HQ W amxL B\ "0 YpEjFBs@Q Y éXiIWBAHURMD 06 (;&(/
with the "research principle” in methddgies, is one of the many CLH RAPHW ReGDNQ D O |®U H] H G WIWKREXCEL je

innovative solutions that contribute to the IT Academy project. soivpURY OPVW URMRWHMWR DQDOEé]H

2 %E'$7( 6.6 35,1&E3

Keywords

Data, Dat alysis, Information, Knowled uiry-based .

init?uctio?laM:tTloélology Data presentation. gmauiry OHWRGLND NWRUI MWWRBW\MWRWW Yiv
’ ’ SURVWUHGQtFWYRP W]Y ®iGDWH VNEKRUEQI

ABSTRAKT Pi Qi]JR¥sORYD AEIGORYQtNX VORYHQVNpPKR

YyOIiQRN SUHGVWDY XMHW RY R RW~ HBWRGD@?%WiWRGERUQH YHGHFNWVN~RODGD"
GIWRY~ DGDEFQWIFLX GRW® tN5 g QUINFRHOWY G. RYHGH QD RMIi]WéNDWRUPRYEFK YHFt 7
LQRYDWtYQHKR SURMHNRYKQ DN RS NEXG-P LB B/RBQEFPRHHVH XpHQLD NWRUp DNR YHGHF
KLQRYRYDQéE&P SUtVWXSRP Y&XpE\ LQIRUFSER\ﬁQM-\H\’MHWﬁ%WN\Y%’MW@l@@yﬂv‘DwmeRW']R
pre W UBHR\DIQ tN VW U HIG P @ FlKet i®idh@et Dformatika RGSRYHBGRDHGHNVYRGQHQLX V'Y BiMdidvahiu LV W H Q!
DOHER LQp SUtEX]Qp LQIRUPDWLFNp SURS\isHapumentolzik &0 @ {MR¥E\ W ¢ K RFH\QWH YH PL YI
W]Y EiGDWH VNéP SULQFtSRP NWRUDpKLERSHIYRERBHEEEHHAMWBEK PNR %~ PDWHPDWLN
DNWLYLWX QDWX\GKGMQWRWNDYDM~ Y HGRPW®vWLIRPRONMHNPYWgWXGHQW VSRIQiYD K
YEVNXPRP D QDFKiG]DM~ RGSRYBGBO®MW AW INMH "VMWePD VDWXpPD QRYp YHFL QDGH
~GDMRY NWRUHM VD PHWRGLN\ YHQXM€domesti.cdd & i A X W aLKRY RipRglaDNR QD
WpPD MH VSROX V ASULQFtSRP Y&VNXxPpyewelynp RAEN iRRLMX M e 2H VWXS RYé PF

PQRKEFK LQRYDWtYQ\FK ULH&HQt NWR&@%@@&ELHWBMWR\I SR RENNX MH  NRQaW
$NDGpPLD "RQAWUXNWLYL]PXWRKEKIGHD "AWXGHQW NR

SR]IQDWN\ QD ]iNODGH VN~VHQRVWt SRpL
~bR¥(DRYi V anglicky hovoriacichNUDMLQiFK MH JQiP\ PRGHO W

o . . ) . . Eng +Zapojenie Explore £ 6 N ~ P DEXpl&in +Vysvetlenie,
IWDIWRYi DQRORUP #naORBIGDWH VNé S 'élbtﬁ) ate”+Rozpracovanie Bvaulate +Hodnotenief3, 4. & HO é

Y é X, NetodikaPUH]HQWIiFLD GiW PRGHO MH |QiJRUQHQ& QD REU
1 092
'iWD LFK DOBXOSIDHPHQWIFLD UHVS LQWHUSUHWIFLD V~ YH PL

G{OH&LWp V~pDWW HMVRUPDWIMDRVWL MH SUHWR YLDF DNR
YKRGQp QDXpL" &WXGHQWRY VWUHGQE&FK aN{O GiWD FKiSD" DQDO\]RYD"
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pre odERU LQIRUPDPQp WHFKQROYJLH QD VYV
WHFKQLFNp J\PQijadDV PHWRDGL®H VD QDFK
GRVWDWR IS UDNIIDQRRY S X LWLHH 3 VIR 4Bi

SULVS{VREISUIFX VR BZMWFEBQW]RLY PQEFK RGE

V NDA&GHM ] PHWRAINIWNH YLGHR QiYRG\ SUH
Y\VYHVS XV iWDMB EXCEL QDSU ILOWURYDQL
IRUPIWRYDQLH GiW Y\WYiUDQLHoONRQWLQJH
3UH NDé@itlu MH SULSSUDDARYEYAN SUH AWXGH
NWRUé& |DK P RKODYWH -V D OH E Ri WX EHIQRRY:
S5RYQDNR V-~ $judads) WHERGVWDPL pLDVWRD
VSUDFR Y®WDH AW X & B QWHSRY{B N\ SUH: XpLWH
REUiIJN\ WDEX N\ $bH 8WXGHQWRY D

2EUI]RN3I"Ii]JRYé PRGH]Y V NDAGHM ] RHWRHG Rk metodiky z Kadiska
vedomosti UR]YtMDQp ]UXpQRGKMV L QERAYVD@HQ @/IRGD N
SUREOpPP\ SUHUHNYL]LW\ SRWUHEQp QD UH
X Zapojenie (Engage)+ -H ~YiRIGIQ NGH XpLWH LQMREQHW V~EBUDIQRN{¥FNNDDFLH RY
[iXMHP V QDVO HjGYpMEeEXG~ SRGUREQHMAELH SUHGVWI
X B6N~PDQLH ([B@WMBHQWL VD ]DSRMMeto@iy. SURFHVX
EiGDQLD QD ]JiNODGH U{]Q\FK DNWLYtW | R R
x  Vysvetlenie (Explain) + AWXGHQWL vD vV-vwud xXNe78&p Yaup2WE $18ZA
DVSHNW NWRUé& ERO VN~PDQ& 8pLWH3G5IGH D IQE &S BVP\
SR]QDWN\ ALDFL Y\WVYHW XM~ QDSU IRUPRX GLDOyJX
X Rozpracovanie (Elaborate)- 7X XpLWH SRPiKD a\gté\jg%lg WRP
QYF
|

. . MANEY, GD G GHILQR¥DQLD Jil
]Stl\J/t'\'NDOQDEG\SDR]gRDWN\ IRYAHREHFQL R_Q%H?S&LE% %%YgRVWL BHE] SRSUDY)

x  Vyhodnotenie (Evaluate) + 8pLWH KRGQRWt sArPNYREFHIWIFLX G4 WODI GNR TGO BIEX
MH G QR pgj@dvyY &FH WR DM pDV" QD RWi]M\1 'i W D

8YHGHGQEFK] P{4H E\" GRSOQBQZFK @DIBWIJRY SUYHM FRHWREBRUX @HWDGtNVNDYDQLH
QDSUtNOYDRGH VD GRSORIitt HAWNNDMD QGHV WISWMGEIGW\Q RGXFKE Yé®idddikeaMH ~YRGQi

av]iYHUH VD GR&OIGISR]®IUHQLH Y WRPWNRRIEIWVDPDSRMPDPL GiWD]QDQRVWLFLHODYQ
QD]éYDPH W]Y [3}.RO®REGHHO( SLUIDMWH AKNODGRPLIBNRP MH SURVWUHG Q tFULYARA IS Q €N & DGSIRW DC
SUH Y\WYRUHQNWRW R\GH. NKEXHEm@ikyH SRFKRSL" SRMHP GiWD UR]IGQIHRQ PPH®IRL G

QD VWUHGQHM &NROH a]QDORV"D®IHM QDVWDYL" GiWHPWPDVE'UIGQUYDV
R . SURVWUHGQtFWIRNEé HKX AiBER bnetydiky je
3 PREDSTAVENIE 6 O % 25WETOD E. QDVOHGRYQé

V ~YRGHediny V~ &AWXGHQWLSURSWMHQORIFWY
6~ERU P H3V\R B YN M aBQDBIPHPWhel vitvoEen® LQGLYLGXiOQHSMUIFHMRM SLMiFK GR  Y\ULH:?
vVUIPFL SURMHNW XD,X RS XA GPPQR VSR H Q ¥\ B MRIWOLPMEE/ IR UEFRKKPYM~ K DGRHWN{QDP ¢
pre YEXPEX LQIRBUBRMMWUHGQEFK AN{O URJOtaL" GLWIG H. @ERbbRiFdsH NaREUIJNX  MH

OHWRGLND Y\XA&tYD SUH &W X ®IE @XCRLY x%%%i?@%@%%%vwm S1UD PhérBrchh weRlzy i YAV Y H
SUHGSRNODGRP MH &H A&WXGHSQWIIE XX s3] DEENOWEQ-QIRUPIFLH =QDORVW
SWDEX NRY&P SURFHVRURP &LH RP PHWRGLN MH YRYLHV" aWXGHQWRY

GR DQDO&]\ GiW VSR]GDN GQVPGZALEIND D]

SRPRFRX LFK DQDO&]\ SURVWUHGMFWYRP VRIWYpURYpKR QiVWURMD

EXCEL) aQDNRQLHF WLHWR GiWD YHGLH" VSUIYQH LOQWHUSUHWRYD" D
PUHIHQWREPYU PHWR GBNQDY OGBAMOBLFK PHWRGtN

"iWD JtVNDYDQLH GMWG QREXEGKE BEEHU GiW

JRUPIWRYPWXLB@®IYDQLH GiW

"iIWRYi DQDIBRI®PLHQN\ YEEHUX GiW

"iIWRYi DQDOROWLQIJHQPQp WDEX N\

BUH]JHQWIFLDtDQDOE&]\ Gi 2EUI]RN=QDORVWQi [S\UDPtGD

.D & @etodikaMH UR]GHRGHRIEIiGDWH VN@E&R S&W@BHSXEKE jeBDdMS UY &RKR M DEX BIStVD" DNp
SLDWLFKDNVRYW GROIVEGEHM PMMYE G LORMED Qi DM~ XYHGHQpP ~GQMH HYG@WDWL DA6N~PDQL |
Y\XpRYDFLH KRGIGR \EZp@tBe&Xinformatka VN~PIL" GDQ¥-60BMM LQ@IFUPHER ]QDORV"
DOHER SUtEX]Q&éFKV SUHBREBWRDVRYi GRWIiFLD MH

Y\XpRYIKREKQNDA&BHWRGLNH MH PRAaQp QLHNWRUp pDVWL

skUiIWLSUDVS{VREL" BRGQQORMHG®DR/ RN~ GRWIiFLX

XPLWH Y\EHULH LED6OQER N WRHWhHRAEYY LY L W \

SUH SHFLDOL]RYDQp RGERU\ VWUHGQé&FK &N{O DOHER J\PQi]Lt QDSU

X X X X X
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7DEX NDORKD UR]Ot4aL" GiWD LQIRUPQMLHWXGRIRVWLK DG iY®i@M¥iddoM R UPiiFR G R P
SUH SUKRXN¥LDPL QD Y\K DGiYMLQQKWUP+/22.83 D

810H7G£1%p 9€]QDP NDV O HeGROWS RS U D F RRD\OD KRN SUH AWXGHQ'
oo v NWRUE&FK VL P{&X &WXGHQWL SUHFY

’ SURVWUHGQtFWYRP=iWlBKWRGLQONWHt Y PHV

31 YHQRY®WHG VWD Y HQLXO R EWVORIGHIN REYV X G HQ W L
31f v priebehu hodiny. VPHWRGLNHjeddeW OLN &P ~ORKiP

Je teplo SULSUDWMH @W-EERIGNWBRIH MHG QRW\NOMR P p~OR}

P{aX AW XGHBWL
8pLWH ULDG Lod@keddl X WG HIDMR/W {D XNi§

PRAQRVWL UR]OtéHQL@]QBDWRR/GVtLQLRlW/‘&JIﬁdb\N:RIYFLPDQDOé]D
YKRGQE&FK RWi]RN IDVOHGXM~FH GYH PHOWW QN @MA®|HEHQ XM~

V bDVigsvetlenie VD UR]WiskiBa o PRAQRVWLGEY

JtVNDYDQLOUBRNMR®WABM IiW OORKRX XpBWWH O HIWMRB(IRNDA M D @DIR&IWRYi DQD®e]D ,
diskusiuWDN DE\ #mMXSRPHWIRYDOL |GURMH §envie paY PERIENLEIW SURVWUHGQRAMYURIR ESFKGF
aDNR GiWD ]a\DN\OW\SRHGiW P{&HPH ]pVNDOitrovhptvHOQ

WH[WRYp  HOIMRVYPDVIVL ASRISUDFREBQYNRG WUHWHM PHWRGLN\ ]DptQD ]DGDQtP
SURVWUHGQtFWYRP NUiW&a HNR IL@EWWXNAMGH R U K FL YB®A- DNR S UIB Fosdvhiénky @ % BVIV L

k YEEHUX SUWV WU H auiphiaiické R Ritrov v MS ABl~PDQAWMXGHQWL GRVWDQ~ DO&LX ~ORKX
EXCEL. VQDVOHGXM~FLFK ]DGDQLDFK P M’rﬁenk@%VgUL &g g KSRIGFPLWQNE QtFWYRP
GDWDVHWRFK Y V~ERURFK D SIRNRY D-'QRIGHR DR Wik FRIGH LRMRIHRN GD\WE VR JORAHQEP
postDpt QD SUHFYLpHQLH DOH URYQDNR DMREGD GREPNDP © MRKED REUIINX

42 RUPIWRYDOEHUDGIW

"UXKRHWRGLND rBtott NER JRREHUi DNIRYX& MH ]
JUHMRUPIWRYD@EPHDRP WBHWS Y\K DGiYDQtP GiWwW
aLQIRUPHILVWXM~FLFK GhMARWEEGHIWY- B RLFD

GiwWD Y\BEH K D'Gpahidtoufunkci tExcelu KR QN UbspW QH
SRX&tYPRGPLHQHQpP IRUPIWQDGYWK DXGQWIFQHH
+/22.83 9/22.83 KRUL]JROAIWVOLNHOMH Y\K DGiYDQLH
GiWHL VW XM ~F Riéb&t D& odiky f& nasledoén

V ~YRBodiny si PDM~ aWWEHDMLVWXM~FHM WDEX N\

QDPHUDQEéFK Brii$ge0 [ XUpLWp pDVRYp REGRELH

LQIRUP izRdld$ti DNWR U p t@nithl GaXasete N isledne

UPLWH YHGLH NU ipDNABIG P\DIM ML Xitetad

pridané V~ESRWRY QDNEPL KSWICPLHROHSURVWUREBWiIRMYRBUtNOD G ¥ RE MUXH GIRFINFWR F K

SRGPLHQHQPpPKR . I&W R GMROWDLS VR VRVOM-G QtFWY R P podmienok

LQAaW U X Nideaa@DHEVRX G R Y PD S$ RROWIEBOK VO Tretia p D Yhetodiky A gsvetleniee UR]EL U X M Hi WQ B Gl R WRLY

IRUPIWRYBQQID' [DGDYDV™~QRKKHEHRRKRI RUPXOIFLRX JOR&AHQE&FK SRGPLHQRN QD NF

SsSRGPLHQHQWRYRQPP MH QD REUIJNX 98EHU GiW MH RNUHP SRGPLOH@ENU GRS
SURVWUHGQtFWYRP URVRUp Y&FKRY QIR G H
SURVWUHGQtFWYRP SRGPLHOR|MtHHOPH VD V!
AWXGHQWRY LIQEAANUOMEMOBIQIHUINODG V~ERU]
SY\WYRUHQtP UR]J4tUHQ&FK ILOWURY MH QD R

2EUiI]BN3UtNODG YEEHUX GiW FH] URJ&tUl

V p D VAsEpracovanié V-~ SUH dWXGHQWRY SULSUI
SUtNODG\ QD UH B Q & Fik N XxMM\p@hstenie sa
_ _ A _ AWXGHQWRP ]JRSDNXM~ PRAQRVWL YEEHUX
2EUI]RN GIBMBSEGPLHQHQEP |RUPIWRb[bQ(Itﬂ_O|_ 1D SUHFYLPHQLH V~ QD GRPIiFX
V b D\AW4vetlenitjev PHWRGLNH V QD KdioRodt R] a8WMXGIHQRWRY DO&LH ~ORK\
0 SRGPLHQHQRP |RUNMHRWYDIRQP p P\R-AQ BOWIphtygrietodikav SRUDG{ RWYUURMVRYi DQDO&]D ,,

SRGPLHQHQpPKR IRYRWYRYDQLBD QRYEFK  SUBYHEPH? oD YEBEHU Giw SURVWUHGQt
1iVOHGQH AWXGHQWL SURVWUdBGQRBWYRP ~LQAWUXNWIAQHKR
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tabuliek a Y\WYiUDQLH QRYéFK WDEXOLHNNRBQMUBWRVVERN G/XF VBYRIP Y\ @ WRYHB\WL MV R UDd
VSIiMDQLYD FWUEFK WDEXOLHN SRG D XURIHWORKD NBLUWQRRIYt LRQDRMEVENEDE S pLWH

V~YRGH WHMWR PHWRGLN\ mmmcggwmoﬁ%hﬁﬂ8~wb\éﬁgwﬂt YAHWN\ LQIRUPIFLH

WDEX NRX OLMDW QD HDWMRLNREWLQJIHQpYP 'E’QE@\“E“E?MH WR SRVWXS pR Pi SUBNPQWIFL

AL~ i - DM~ WDEXa NRYQODIR DM R G[SR UNKH H Q LT
V p D VAL~ P DQRIBIM~ & W X G H QadefinRDY PORIR K X .
NRQWLQJHQpQiI WDEX ND ZSrieted azc@mmpﬁﬁ\i‘f&{/”vﬁ@ SUL Y\WYRUHQt SUH]HQWIFLH

i a i %np,lplg) rezentyj k prezentujgdaD YQH pR
e N e Ly sow. b om0tV R KRBV TS BT el 0 b
Y\WYRUHQLH NRQWLQJIHQPQHM WWEE HQ’ \@&HWEJLHLKN%&@OKU@NWWQG@@BEE Y
]DSLVXM~ GR  SUDF RYpKRIgsveteniav X Y > Yt 3 HPH Y\WYRUL" SUH RC
XpLWRQIURQWXMH VR aAWXGHQWPL bR )</|\|‘4")’(YRﬁg‘ﬁé%@gﬂ/@ﬁ@%@@%ﬂﬂuﬁ'}(@S/RRI\\IA/?NDLGI
3RVWXS S U HvySaidbl WRE W Q J H XpQi-Ms WDaE\éV N A L GRvan )\g gt% o
EXCEL (YEEHU RH@ricovnom listeA DN &W X G H Q WA 54ppeyanié a Q b %W;XSLWQ%(F&
vV

Y ° n YLV X V-~ Gi i
OQHQDAOL LQAWUXNWIiA&OH YLGHR SROQ ‘Q@EE%W@ ?%]&Wx B
X

VPHWRGLNH XYHGHQé& 2NUHP 0pREWLQ NV
li -:zé:%?p MM@:&% Y\]YH MHG
gf’% ﬁMHQ\Xa? Y %\E\ %Q\M/ERP(POOD

AWXGHQWRY DM QD PRAQRV" YEEHUX d&’i
vznikne prosU HGQtFWYR VS|MD~QLD VYTd]J’i_'ItSFHUe K 7 R odikate aj odpaX pHOLH SUH XpLWH RY
SUtSDGH MHGURSGPRRt N.Q&W 8 XINWWHSaQ H Zf% ; .
PDO VQDAL "akp\dpriewddda alebo poradcdom, p R P X QWRYDQLH YODVWQEFK GIW VNXSLQL
AWXGHOWL QHUR]XP HM- SUHJHQWIFLH &WXGHQW4SSRWRH EXMY KR IGIF
QD URY QDN 2&dboGpol D K WDDFHU&FK WDEXGPRN EREKQ aWXGHQWL P{axX SR&alL" DM
jednej WDEX apbd. 3UtNODG Y&EHUX SU B\ilﬁ%@ R DM WRp YQUIMG HEQE H3 iSWDH |
NRQWLQJHQPQHM WIBEX N\ MH QD REUi]NXMIPD IINX ~ MH G U4NHODI® UDIWNWR U
EROL Y\JHQHURYDQp PRELOQRX DSOLNiFLRX

2EUI]BN3UtNODG YéEMRQWIMDPIHQPQ~ WDEX NX

V]iYHUH PHWRIBMWL Y +R GQRVGHH@IWE VL
YE&VOHBNANXRG@QRWLDa@DWQiMEPHH]HQW XM~

QDSUtNODG GYRMNVMHPWRMIFWHQLD a4WXGHQWRY P{&H

XpLWH SUHP\WVOLH" HAWH GRNRQDOHMAELH

OHWRGLND REVDKXMH DM DO&LH ~ORK\ NWRUp VL aWXGHQWL P{aX
SUHFYLpL" WIRWPD/LD XSHYQL" VYRMH JUXPQRVWL YEEHUX GiW
SURVWUHGQtFWYRPK NRDBX QUMK pPQOHER YEEHU Giw

SURVWUHGQtFWYRP VSIiMDQLD WDEXOLHN 2EUI]RN'IW ksenzoravWDEX NH D JUDIH

44 3UHIHQWIFLD GiW
3RVOHGQi PIRWR-EGARWX PHWRGtN VD YHGQX®E SHUMHQEWIEIDNR VL SULNWR@EK\MHGQ
YEVOHGNBEHYPQDMé] GiW SURVWUHG@IRWIYNRHP JUDIRY
aSUH]JHQWIiFLH RIIOLQH DOH DM RQOLQH R

na N QO M =42'127(1,( $ =E9(5
V ~YRGH WHMNWRWXBMRGL GRNWDOPLVGBERLP V
zG - senzora, resp. PRELOQHM DSOLNIFLH NWRUiIi SURVWUHGQtFWYRP
]JDEXGRYDQpPKR J\URVNROPPHIHBRIDO®I VDW D 7VHWHRAIDGH RERORRIHW BQHV H[WUpPPQ
GiWD V~ERUH JREUD]HQpP DM GR JU®IX EXVUWXMFLF¥H Np\PQREBVWIWMH WRUGHIENXIM ~
PRAQpP YLGLH" ISRKOAERPREOHIyQX UHYVS druhgjastaneNG4 8\D IYRIER]D X Mt Pak Yo vieme dobre
ERO LED SROR&HQ& AWXGHQWL MUHW R/ SaJiviR Y'MHY i \ieBNeD "P QR A\QVR BRI F L t
polohu mobiluV Q DV O H G X MA-6FHAVDYFEMX\AH QWL GIRVWRWWKWR G{YRGX MH SRW DRQD@E . BVW &
DO&t V~ERDM>iVBWHVN~PD" JUDIL oMip Y\MREXEQINWBPWSRUR]XPLH"

V~ERUSUDFRYQRP OLVWH PDMNWW[XI@ME%/}JJ \%ﬁigwg_ﬁf@w]wQ{WR\mmepYRYLH
awiégﬂ R G

~ORK\ NWRUp PDRQPAHQWL" SUDFRYQ K/ Y\HSAUID F@ WD O K DD GID QEH U X
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LQIRU P zRdldstt PraktikéP VS{V.REBR AWXGHQWRY MH

G { O H &hyWlimli motivR Y D Q sanid za spriev& X XpLWH D

QDGREXGOL ]iNOBGIQ 5 BUBYDERIMIWDIQ DO éH

Navrhovaré V ~E RrdtodtN chce S ULV SLWHR] MM D

LQIRU PHo WijsteNgpak LQORYLRURUPDWLFNEFK SUHGPHWRY

OHWRGLND H&WH QHSUH&OD NRPSOH[QéP KRGQRWHQtP DOH YHUtPH
SR Y\KRGOR®NHWQUWIi @HQt QHGRVWDWNRY EXGH SUtQRVRP SUH
XpLWH RY YR Y H&BMWQG HICRRER @X [Dptcgineté

informatkaaMHM SUtEX]QéFK SUHGPHWRFK

V NDAGE@DBMYUKRYDQEFKSRXAWRVEINEIBBWH VNé SULQFtS

NWRU& YHG laKkivitt GEDWX@H @WXGHQWL QLH V~ SDVtYQL

PXVLD K DGD" LQRRP®IFVR DDFK SRV~YD DOHM

URJALUXMH LFK]UWHCGRPRIWKIA (EROR VSRPtQDQp

YLDFNHMMR®LNX VL P{&X XYLV&HM@jjiba XSUDYL"

QLHNWRUp pDVWDOBBRER YEGRIKWHERRX

PHWRGtN GREBQRQLH V~-@RENt RIEMDEVERMW L FN ~

DQDOé]X HGSWRBRDWtYQX DQDOé]J]X GiwWw DOHER DM SUL URJ&tUHQt
sdtvpURYE&FK QiVWURMRY SRXAL" XBRQYDME]\ NWRUp VD SR

v dataminingu.
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ABSTRACT 1 092

The objective of the paper is to presentghaiminaryresults of a Pre YaHWetlje KUD YLWIOQRX VDDV " RIiMESAUYR WD
research among teachers of gamemaking course which QDYaAWHYXMANRVOVOD\ZR/DYRBYDIQBPIiOQ\P PpGLIiF
incorporated elements of gamification into its modebr the aWHFKQROVLYIOF QHAa NWRUINR YHN SUHGFKIG
purposeof research, interviews were carried auth the most SUHWR QLH MH SWtedV BiSiFB@ Pt WdDH RRkpp K U\
experienced teacherhe structured interviewasfocused on the RE ~EafQipMH PQIRKIRPSOHPHQWRYD" KU\ pL KH
FRXUVHYVY PRGHO RQ WHDFKLQJ SURJUDRFHH®@iY DAL DK Kby S RENHMAKIBPH Y\XpRYDQLH
making process and the process how pupils gradually becomeprogramovaniaM H KU D Y & Q L®Kam& ssepredstavuje
autonomous wheereating their own game¥he main objective of NRPSOH{QA&BpQé DONWRIMPXMFL P{&dX Y DND
the paper is to summarid&’ H D FeXpéieckcharactese factors SURVWUHGLD PX SV Y Rgp@Yove,La WEP VD XpL™"
improving S X S lindefiéét in programmingand what rolethe SURJU DWzRysDginomv]GHO i Y D F R P[INZR Q/artba[ W H
gamification elemens play in the process according to teachers. SRptW D pR Y éFR\KV YKW B pb@imienky, vN W R U&IFIXF L

The analysis of interviewslentified that thefour mostimportant SULURGJHQH Y\K DGiYDM+iSDQIRHUPVDBL I RG RE
factorswerethe opportunityto improve, the creation of owngames, pLQQRVWL KUWOR LVDé KUYRBIPDOL]XMH QH~VSHI
interaction with others anghotivationfrom gamificationelements SULURG]HQ~ V~p&bérie WdNaky HBUDRNW WIQ IRUPIiFLt

of WKH F Rysténd.H TV VSIWQ-~aDIHER aweée KWID Qaj ptivorbe hier s DV R P
Keywords prirodzene QDUDVWi QpURRERWILDFH®XNiWRUL
aYEVNXPQERAND]IXM~ Qbnefly { ppgramovania
SRptWDpirdeok Qé FK Y pbopMoQ¥eGEKGDNWLFNEéFK
prostrediach SRPiKDM~ SUHMHGASWDBWWXS®"'RYD" A&LD|
]JINODGQp SURJUDPIi\BRE) VNS RIGEE@IKIM\ UR]Y |
ABSTRAKT Y & SR p WiRyglpriai8, 9], dizaj Qrpkeho mysleniahHU Q é F K
=iPHURP SUtVSHYNXS M SWREMNBENKIXP X JUDPRWMQPRMNVY ~ G{BKRSWRWWL SRWBBHEQpP S
NWRUE& ERO tdddD BHIGRIVKDI & YRUE\ SRptW ¥ [FRY & i O @DMNWAREHL DNRY SULSUDYRYD"

hier. Koncepcia mdeu kurzu REVDKXMH QLHNW P= i \ A&V NXP X
JDPLILNMEVNY# UHDOL]RYDQé PHWYGRX L ék]Y yé

Game creation. Programming game®upils{ interest in
programming. Opportunity to improvénteraction with others.
Gamification.

" . ~ ~ 8VNXP SUL HEd¢rEe@ mmicd VO HG N\
A/OXaREXIDMVN VHQAHMakE?rtu. QMNW R WP-1IU GVVDVEpDVaRkinho GL]HUWDpPQpKR
rozhovor bol |DPHUD@é PRGHO NXU]X Y\ U ~PDQLH SR]QiIYDFLHKR S|
SURJUDPRYDQLD Y UiIiPFL WYRUESRpIDHU e'véwbl 6

NWRWDKRLDFL SRVWXSQH RVDPRVWDWQ I;VW

f%@éup\ﬁ& gEK aN{o suL
&LH RP WRKWR SUtVSHWNXVHRR VWU QG © P eFK KLHU

Y\ASHFLILNKDLDBDWHUNWRWD" RY SJOXM KM <P YQEeP FLHYRPNXRKWEROR OH®@ilakoSRUR]XP
4L D N &programovaniea VWD QRRN+ORKX SRG D OANMWRUR® NXU]JH WYRUE\ KLHU SRX&AtYDM~
]JRKUiYD JDPdldmhéhDPQBOE]D UR]JKRYRURY SMNHFOIKD 8 GHOiIYDFt SURFHYV QD WRPWR N>
medzi AW \QUDRM Y & ] Q DdkQriApdtid. HOHSARYDQLH VDN XWVRQbignoRatneniu sa pri tvorbe hrypR V~ SRG D

YODVWQ,éiRtéraksia HEVWD W Qrd®ILYiFLD YR IRHPWRURY YE]QDPQp pDVWL WRKWR Y]GHOC

JDPLILNDpQé&kauSUYNRY VUIPRALJHUWDDPQpPpKR 8 WRNMHBNYXWHKBREP"D

. Y]GHOiIYDFt NXU] SURJUDPRYDQLD SURVWU
. ~pRYp VORYi YH@tPAH Y&VOHGN\ WRKWR NYDOLWDWtYQH
7YRUED SRptWDRy&yMdevaniK hietdL DFNXMHP X &L WRKQ®E Y ]G H Qphodes typickk SUH WDN~WR PHW
0SURJUDPRYDQLH =OHSAaRYDRVH D WD EPRNYRHVWBWIDNHLBURJUDPR¥D @MDD NID BQ#ePHA Y H U
*DPLILNIFLD PRA@{NODGQHMAELH VD SULSUDYILYRDL"GL]H

YKRGQé& SRAAMXP @~ PHWYG X
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3UL DQDO&]H V~ERUXURJGRY R tWVRAWD QR FKH SR KWpE B FALALDNQPD P\WYiUD" SUtEHK\ DOHER
opakovane vyskyty DOL LVWp IDNWRU\ NWRUp SIR GieDabal&hbovaRie) iy125 RLLDWFLY @M PXVLD Y\EUD" M
prispievali k~VSHAQRVWL &4LDNRY SUL Y]G He3iydey tp AMB RQPIDIHX A MizRdreNznichprirodzene

*DPH&UDIW 7HQWR SUtVSHYRN SUH]H QWWX\\OH RSOMBHH QDE N B HGIN & RB BRIV DD V\E\W Q X |

DVSHNWX YéVNXPX projektoch Jednak saWDNéPWR WSH VR ESRPVQ R&LLH'
SURMHNW)\ pL NRPXQLNRYRL DPRE XPHH QRY]DYU R
2 O KURZE GAMECRAFT hlavneWR P X peRvdrifaiajY LDF, EBY WR KR utp&\ WéP

*DPH&UDIW MH NXU] YEYRMD SBHtWIIPNRR ¥ EMRIN-GI B KX UHIHFEBATHMHQWRYDQi SRptWDpRYi
veku 8+ URNRY NWRPBRERO gaichFdkov

RUJDQL]JRYDQé QD YLDFHU&éFatsiaveD G 2Bk * PNRlok F Nz

SRVWXSQH VD UR]&Rérinka. B MarGi ROZ0We@goval DObsarkurzu MH KU R R/jepdr@iroQlie V\VWKPEGE &LDN
QD ]JKRU&XM~FX VD SD Q@@L $aNdo ineW XiPLYe B WRKWRODBWRQREXRVWUHGQtFWYRP QH
SULHVWRUX Y DND pRPX NXU] PRKRO EWHISQURVYW'XYYRUY&E B W~ LN/ 1© HDG RSYUIR MHNRY
zZLQé&FK pDVWt BORYHQVND SRVWDWQEéPL

2 1 Priebeh kurzu Jednou ZFKDUDNWHULVWEN WRKWR NXU]X MH W
. XU]J\ SUHE LSRKDRDX @ DMét&KSIRR)(XLWiLF‘KDV\L\V%H;H YOSEE\GHILQXMH JDPLILNIFLX DN
b

hodiny. 6NXSLQX WYRUt PD[GHiDQB éNBBW(D[ H ‘?{\/ Lé."e'@d'}fﬁ%}gpQg'UKylhj\QeQFgl/ggﬁg?’VUwf
.DaGi dNROD P'aSAID. RVIWNQ pSUH RU,L].DQL] t( %) a Egdznaky)ea/els(levely)[11].Tietoprvky
NROHNiGtYRPRWQEé i NKUDGRIY QDN ~ ,aJWUXV~~ t P \WWE QRW O L Yp BHQBK\ V
rozdeleréna dve 50PLQ~WRYp SUDFRYQp ~VHN\ P Iﬁ%m }/CSED\ADN\]IW;@RA_\)@NF’H A
20PLQ~WRYi Swmb\D/Wi‘SI\UFRYQéFKybeMMNRf& @

X

s LA
VYRMX pLQQR\P{AORKRIE QHD YEEHU PDM2 V W LEXR 2/ang BxpeRdhcpoints. Pomocou

~ORK\ NWRUp VD F&BGDW\M&?D(WWR@@% RVWt P{daX d4LDFL D URGLPLD VOHC
OrafiRe

, N MBRWOLYEFK BYEHMDER WDYORUEBD SURJU
WYRUE\ KL H U adko jpINFRHINDIQIMRBDU X N W ~ U R alobo dizaine ®D]ELHUDOp JODWN\ VL P{&X

KRGQRWQp RGPHQ\ DNR SRXNi&N\ GR U{]Q\FK
sorLJLQiORR®ILY P L

2NUHP ~ORK MMHYRARPQIp WHEGR D" ¥aBWRE F K
kurzoY QDSULHp VEXSUQDWp FREGWR{EQMFK
FKDUDNWMULDVGRNE Up X RakdtitoVW @I i Q LIPMDE- P
ALDFL PRAQRV" JtVND" RGPHQX

DOARX]QDPORRX SODWIRUP\ MH PR&QRV"
GRNRQPHQpP SURMHNW\ GR V\VW pRKQ\FKPWR
VNXStQ P{&X PHG]L VHERX ]GLMND" R WQW
YIJEX YR IRUPH SDOFD KRUHaj YWDIN P f&H EEX\G HR

SULGDQi PHG]L REv-RRVREL % QRNMHNDNAWL SODW
2EUIi]BRNKkiaNDQ] Y RIGXO R/Chinstruct 2 [11] RVWDWQp ~VSHaAQp SURMHNW\

OORKNWRUp SUHGVWDYXM~ QRY®RRER DNapriBkOthiEIRA HS S IFHK GAL]HUWDRQ éQDaMNEB @ DP Q H N
QiIVWURMRP V~ VSUHNVERD® PARDMR BtRPV ~ aspekom N X U]X S UR FH Vprégrirhdvahx @ubby Her,
JiIURYHYHGHQUDRRVWDW QR MV OHGODP SURERORNG{OHALWpJDOLPDNDRQPNWREH SULDPR
MHGQRW®IYREFKY U{]@Hpri ~ORKiFKiPFL V~YLVHOLIERR RBJDWRL]iIFLH NXU]X
programovaniaL G H p bapidgrRaniovaniaegjak p KRRQNMJpWQéJ-i . T %
hemnp K@vku DOHER ]MH G QR Gry &idr@ BMD R H pjnaw @ (72271 3
QiV O H G QUii~pritlD B SRistnejhernej grafiky albo DO atFK3UH GRVLDKQXWLH FLH RYsn@ba tofbdh QpKR Y
KHUQ éFK. BiutyM®R pfocese lektoP {8H SRRIEMpR SRXAL" PHWyGX NY DO L /W XNIHKRR Y BN XP K]
Y\WWYHWOL" DOHERBhOXW®OPORX ~ORKRX MW ild\pHEHRILLhA @ pspekty kurzu: na model kurajeho
sprHYiG]eh XpHO$SRPiKD"SUR SUHNRQIiYDQtZhodnpipnga P 8M VS{VRE Y\XPpRYDQLD ISURJUDP
aSUL ULHAHQt aSIRRE OO WIRW B KRG Q RW L NWRUEPL ALDFL SU MR &/[DAVRWSLE SUPRIRH YV W Y
QiSDG\ DNR WDNHM DNR SUHELHHKDp LD WRNHR t \RDY
au SRNURpPLOHMA&tFK &LDNRY
2.2 Model kurzu

« . I
KXU] MH 1DOR&H 0O 0B WLERN, Eeparise 02 HWN) RWIIN\ EREDARBRWREMNOR DBIOR NR

ALDN SUDFXMH YODVWQ&P WHPWRPpRDQ| i h%‘g) N ';VS;‘}F@%HS\%WWWW]%%'SHYHD
V-~ ]DPHUDQp QD WUL U{]QH DVSHMNW\ spalu ijé 3 X Bléﬁglrwmdentov poznala
s imi vyu YDO o] HAHWV L H A&
p?élo%(}i%hﬂ en&ﬁ"ﬁ%ﬁﬁf?% UR]JKRYRUF

programovanie, tvorbu hernej grafikyharné GL]BMQ/D &L Iﬁ

YHQXMH SURJUDPRYDQLX KLHU QDXptg,

v GLGDNWLF N ReratSHMRK/MUUGHRF  \ORN3VUEp 2) L oy A

a HYHQW)D PQAH S tbHUNity 8D-léo sa P { & H YHQRYaIBr'anIVOStIYeS_R'YHGt

JiINODGRP WYRUE\ ZHERYé&FK VWUIQRN 33N Charakteristikai @spondemtow Hm

JUDILNH ]JOHS&RYD" VD P{4H Y ELWPDSRY¥|RM NP U R SRNIHRUWRRRED BRI IRADRBEXQ i X|p L O L
NWRU~ P{aHKV\F#LUQé GLIDMQ MHVIPPRURNRE]R B OKR DOHE RYPDNAP VIR §RK\ERQ =
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lektorov bolidvajaOHNWRUL PODGAat QHa U R N RFYK [BUL D MW taRIFRQK WAWDRIGp PO L DNWLYL]XM~FL
20 D ]JiIURPABDGAt QHA dvajaRMNIRWWDUA&t QHSRPDV SULHEHKX NXGA@RYBEDOAER ]JiXMHP
7DEX ND1IDMVWDU&t UHVSRQGHQW P D Oo napréd&hniay S DR QDR Ber ako takej.9]" DK\
respondent mal 17 rokovm! i URYMIHGHQ ] kbW &#iK PHG]L WeéPLWR elimdipréRaPW HMVFIKQLNRX AY\ORA
SRPRFQ&P OHMWRURBR BRN\ GahwCraft dkoR Y IND U [1IBIWS]"DK\ PHG]L kibéni lslé K IDGWONWLH&
4ALDONMH G LiQ MMedzi respondentmi boll PXaB &HQ\ Y\X&LWtP P\daOLHQN ®Y&HM PEBVSWUHGEX®DYHQ

7DEX NBUHK DG YHNRYpKR UR]OR&HQLOWGHIPWR WRFL D ROV@HGNRY WHMWR

Vek 3RPHW 4 9e6/('.<
3UL SUYRWQHM DQDOé&]H NYyGRY Y]QLNOR WI
00DGA&t QHA 2 SRPHQ~YDM~FLFK JYUDNWRHY\ &LDFN\  JiXN\
o programovanie alebiworbu hier QR KOE&ARX DQDOé]RX ER
21 426 rokov S YAHWN\ ]DKUQ~" GR MHGQHM ]R AW\URFK

JOHSARYDQLH VD SUH ~VSHFKintdtakdaOL]iFLD
SRVWDWI@&ERULINDpQE VIVW\pP?D MR Y &SR NG D
respondentov vyskytovalipodobnej mierey 7TDEX NMH PRAQp

3RNLD ich@réfeftin~R U L QAN HFNOMINWRURY VD YRREXMAH VD QDMpDVWHMELH Y\VNIWRO Ny
VRGYHWYt LQIRUPDW L NWDIERERV WaidddM £\ KLHUDOHM L GRVAMDDN@RL VRX UHDOLJIFLD YO
FKF~ 3WXGRY D4eb@Qtverly RDWULNMHGHQ OHNMWRU Yv\xhbRMRHQAt SRpHWP IYIE\NNDMEEY. VRO D p P
LQIRUPDWLNX QD ]ehed RQuQitt Mestanva @réd D

NWRauhuje PRELOQp KU\ "DO&t AW\ULD OHNWRAHEYONBRKERMWRIRRR yavNIWX DQDOVIRY
WRKWR RGYHW¥&MIWQBISUYSODHYD OHER Y VOXEE i kzhovoroch s respondentmi

PRpDV Y\XpRYDGLDHNWRNU]JH\NQ~ Y\SUP!'! "PVvnt cn/ N
toho, NWRD¥SHNWRY WYRUE\ SUH IHUXM:&D Wy A

2NUHP G Y RpiéferedaMR O L £33 H F L, bbINRYzD O L SRPHWQRV"™ YEVNIWX
nimi piati SRYDAXM~FYRMX SUHGQRV" SURJ 5

KHUQé M HIBH@® KHUQ~ JUDILNX s

-HGQRWOLYp VNXSLQ\ pDVWRQFU AR 15 18 17
VN~VHQREKWRE IRVAMt QRYE& &LDN PRKRO ]C

kurz vakej]NR YHN 1i]JH URND BHHWR~ER 0

Y]GHOIYDFLHKR OHERWHX DWPWRROR 0O 9
ALDNRWNXSLQiIFK NWRUALDBNNERHUDQ&FK

programovaniemali ~SOQéFK 1D p YIRWNRYOROMM RK VN 0

{VPLOHNWRURY Y&HWFL GHVLDWL OHN “DPLILN DfeQkcias SHDOL]FQBSARY
ALDNRY NSWRYBpPYQDOL RV D PdRVaN Didli RY VA\VWpPRVWDW@sRdhy VD SUH ~
SRNORFK 3kior R S UD FIS Oi@dtstatnatvorili

YODVWQ@psKWYpURY QD Y\XpRYDQLH SURJUDPRYDQLD Y&HWFL

OHNWRUL SUDF R¥IDEOLNWR. AN B R PLURMWUHGt 6 FUDWFK

vKHUQRP VRIWYpUiWAR QI VOWDNAVMR UID SUDER YDOH BR RIPDRILH VD SUH ~VSHFK

6WDUAt QH& 3

3 v Unity 3D. .DWHJyOHBARYDQLH EDPRKDDVEBHAKStVDQi VC
3RNLD GGHIR VN~WHNQIRMDIQYP QIDM&OKAXPHM{AEH tVXpRQLH VD BRBRRWRXURYDQEFK
Y\ X p X Mesgemden 1D p X@ v"U RN X DO&taWUYIRWIRYiIPFL VSROMG LF&L DN Bapon6eH E R

OHNWRUL ]20IB/Q019¥a URWWL OHNWRdiw ]DleBaa. &X PIFINYMHIMAH KQDQé W~8ERX XVSLH" ViP
2019/2020. Deviati respondenti V~pDV @RN@®H VSROXZIDODNPKM-NDHGERIQGHQWRY VD Y\MDGYRE® &H
skurzom GameCraft ajeden spolupracue sREpLDQVNEPOHER QLHbdRpre B NWR "G {OHatEWe] RRPBI@XV QD
]G U X aHigonPY ]G H O i YDEReP to,0oDNé YH Né &OBBINK IDKNp YtHdnadchreH GH

2 "3

3.2 Zber aspracovanie~GDMRY aft WR YRGLD VSUDYIL
94HWN\ URJKRYRU\ EROL UHDOL]JRYDQ R%_@PQ@%S%%W??@?%V@P FKDUDNWH L
videohovorov SMHGQRWOLY &P EROK N @ B KF@LY prirodzene nada B DM SUH WEFK NW
RJUDPRYDQLH D& WDN QHAOBerdlR FKFHC
gExE?VYDRQYngtRym"svﬁmﬁwﬁﬁﬂmu&mmwmP AODOD VRP DM FKDODQD NWRU& DM QD V~UI
V QD &IDF KR KD "D X W H Q WALHFXRYD Y Brxgrry FHO~ KRGLQX ., Qp ~ORKGE LR E IPD M N UREHD p|
volokvializmoy SRFKRSL" $OH VQD&LO VD QD DOHM WR FKF
‘ P{&H VPHUBRDXQX GR QiURpPQHMALHKR SU
DO&tP NURNRPQEXRE(RBERYDQLM V-RAWM BRY Lpr&ifedia alebo tworbe viastnej hry MURVWNWEBURP VD Xpt
NYDOLWDWtYQX D3uDO¥PUDECHWMERMMaAGDMRE VHYVSRQGHQW VSR PHERED© asidBvm@k R P &L D N
preGHILQRVDEPDRSDN i sBIRPHWYGX RWYRUREPKRG R¢rat@icasRiYH X& FKFHO QLHpR OHSA!
NYGRYDMED MHGQRWOLYpPL NYy&XNWYRPN @htendiructu (Construct 2). WHUD] PX MH X& DM &RQV)
Y&éSRYHIRPL aSUHFKiG]D 3R FQWW\ALDFL AVL FKF~ Y\VN~4a

1iVOBFGQNDWHJRUL]RYDQtP MHQ®@&W O LT BNk&ai¢hogtivwiek DO&AHM pLQQRVWL
QDMYé]QDPQHM&ELH NDWHJIJYULH Y\WW~SLOD SUiYH VNXSLQD NyGRY
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42 SHDOL]iFLD YODVWQHM KU\ A'HWL WR EDYt NH PDM~ PRWLYIFLX &H QL
3UL DQDO&]H NyGRY VD QDSULHp aw\UVPR WE KR VFREPALY REm RGP M VDN WERHHMN RF
URYQDNi IRUPXOIFLD &H &LDFL AWYRULQGWN PHpHY R L8 fed- D i &RYNDQEGFRIRMHD K\ D
E\ QDSURJUDPRYD" QLHpPR YLDF DNR /3% 15e OpIRY@Val\WHNKBlRiIvYK SRNURPLOHMAELFK S
]DXMtPDM~chéeli by KIUWYDNVYRUL" QHMDN~ YoRBY %EQW%%&%E'GDOD W~aED GRNRQpL
5HDOL]iIFLD YEDWDQEMORUGHILQRYD" VORAMKYWPEWYRUED:?

IDSULHN WRPX &H Y&VN\W WRKWR NyGXD® MERDV QBRSR b HW QHNEH IIRBHY SRQGHQW
M H G Q epandentov ide 5DNWRU NWRU& Pi SUH RHOQOXRELDHENHEM PRWISRMHIDSUIYNDPQ &P
Y&]QDP A7DNp GLRTDOVEBRHDL QWRUp EWVZWNVGHORP URBW'WHWQBPH WtV VWDU&t WR P
YODVWQ~ KUX &H E\FWMD-V &R GY.QiXV IUGRFE LEDHRU IQHERG\ 1RYipLNRY MDE AW R RPN /D WIVHEH BV R\
OR&QR VL VSUDYt MHGQX ~OmRsgondenrasi FHONRYRQGHOW, QKRGQRWLO A.H ALDN FKRC
SR]QDPHQDO &H ALDFL VN{U VWUDWLD BRWHWIF DN 5D KRG RRE LU REDBQMEPES R Y K G H7 L
AWUXNW~URYD DRG-ORWNUNEXM~ |Rak@X b lIQDVRHE XM~ WRPX AH JD P AHNID{IRKE VDVW p P
Y&]YXDM NHDVBU®é SRK DG P{4H ]GD" RI3RILEIE R HIKDQLGHX SR NWRGADDFL [tVNDM~ -
NRQHPpQE FLH NWRU& &LMNUWRORMAERV LDERRXSQRVWt QD WR DB W¥R N L ORMBLEHEQYQ p
IRUPX XpHQLD WDN~ NGH PDM~ 4LDFL P-RIAMMY mdHR\BWHDOAVGRW] DXL WHERRMKER Xp R

VD QDXgavidlami WU\ NWRUp VL VDPL ]YRELSD Gxﬁ%WLX]m]\riFLD Y]"DKRY

postupy projektovej tvorbyl[r].

) 3UL SRVWXSQHM DQDOXNHD]RWDWRA BED [DpD
43 , QWHUDNFLD V RVWDWQEéPLPHG]L VSRPHQXWEPL IDNWRUPL EROR PRA&Q
Interakcia sR VW D W@ é&@&lbou zN D W H dy Wtorej sme VD SUH ~VSHFK U H D QritdriakdizDsRAODY W QAL KR\
RPDNiY®O VD SUHXNi&H DNR G DOXKNARWN LIMABB RIUNORBRUp VERQXWWB VOR VSRG\DHG RV
SUHGFKIiG]DM~-NHERKYWQLD QD -MEQE® ~GDMRY JDPLILNDpQE VI\VWpPP YVWXSRYDO
ZQDMpPDVWHMERPR MIHYRAL ALDFL QDY]iMRWR &/GIR WRLY DHOIL & Kiien SSIUE O K QWD UNVEWK] S tV [
aSULURG]HQ&IS IGiMPABIAMQ ~ YIJEX A3UH IBNWRIURN JY\ARYDO LFKXYXMBD®LUKMSREIGH
PRWLYXM~FH NH LFK RVWOWQH &HFNMEREKYNDZDpRR V\VAY p B XD EREOR 0 REIBIG Q& P ]
PDM~ UHiO QY YREWRAUREQE RIHVSRQBUHQW [WSRPM~FLFK JiXMHP PRA&QRV" Y\XAUV'NDDPLILN
ASRp~YDBiRe téhrai s NDPDUIWQRRF HGHOL VPH WiReSulitAMMI OpKR SRpWX ALDNRY WR #HDN RV W
WDN VPH WRRBREQGLUHDO LMK R SIMERYUEA4 QMY faktor SGRVWXSQEPL ~GDEIRYWQMNRP@H
SLDWL OHNWRUL WLH& VSRPHQXORH 8B MWD KRG B W Q Qi sty BRGER Q X VD-KD Q ~ "

SUH YW YiUDMn5 PIHNWWRDAGPKR NXUIX ROHER NHoALOY\406pL VQUSRIH G by R X ML
LPSOHPHQWXMH QRY~ PHFKDQLNX GR KYphv p vp EV" RERM¥BEMNGRI SUISRMNQRQLH VD P

9LDFHUt UHWSRHERGCIVRIWLOLkutZy NMDVVERDNEPLVL |i]D Phded LXOMHRROYRAmMOovanie nerastie iba
kombinovaliskupiny ALDNRY]@\PL VFKRSQRW"BPLv NDRN®RN U p W Q\F Kj $iJ/D FKU HMRedzDn@i V D
SRILWAMQSUtNODG LFK |[DXMPH &H @HMDNé VWDU&t FKDODQ XND]XM

KUX PR Y\WYRULO WDN WVH | YHEDYD REPDGKBUL]HUDM~ D

Wi P OD &8 E WdREo YoDurobil, avWDU &t XNU&GEH DNR WR

VSUDY,IQ@ (BUHVSRQGHQW SRXNi]JDO WLH& QD SRGRE J
SURVWUHGQtFWYRP ]J]GLH DQLD SUMHNWRY QD VSF SODWIRUP
ADUPR MD EXGHRUR|BSWDB"PiPH DnMQWLH KU\ JYHUHM

aH VL SR]JU~ pR QLHNWR WQéLg&k®DYXMH D

LQAaSLUIFLH WR W L Hi& M BXInayBdothyi® N

v SURJUDPRYDQt -HGHQ ]: AHWSWQGEHDMER WERUQXQO

UR]PéaYHP D GHWt WD Scvetehusdd Bénériact 2)a H

YLGHOL SRNURpLOMWMH& WRREKFHOIHYR-D/L" 3

VQHSRVOHGQRP UDGH SRG D YLDFHUéFK UHV RY 4LD P
b D wiaRiev PRPHQWH NH VL XYHGRPLD &H P{&X INWRF
SUDFRSRORPQH A.H SULAELHNUWPRIQ NHDOPHRH QWL

UREtPH VYRMX KUX WDN XgmiNdanQ RURELOL NY U2 .P

7~WR NDW bhdeytddhXKREYWDORYRP AUHUORHLD:® 9
NRPXQLW\ NXUJX V~ SULURGIHQH Y\VW D¥RYRModd N HQ LDHY BRuMRBER SR VW XS QéP
SRV~WD'RUt pR VD SUHXNI]JDOR DNR Y&]QDRREARIBBIIRIERRDQeP SRIEDMIMRY |

44 *DPLILNDpQé V\VWpP 9]"DK PHG]L JOHS&RYDQtPH DD Lgasteitiy SHFK D
Ako sme uviediv GUXKHM NDSLWROH *DPH&U YDV XWiH ONX DNFRALGRIDOBLMNRY DM NH QLH Y&H
VSRMHQE&é MHGQRWQePRPQDILQIIDPQERPL SHWWYNDPUIKH aM SOQLD &WUXNW~URYDQp ~OF
7DNPHU NrBsp@hédenfov VQHMDNHM pDVWL VYRREMUXBIRFQGHK EXRBBRR]Y MO BBV~
spomenul &H SUH ALDNRY MH Y&]QDPQéP DNWHRKR PERIRVWt | DNWRIUPR Q Hpie{ hly. PHradzéme SR X &L "
4H VL SOQHQtP ~ORK P{4X QD]ELHUD" &R\BROWR N SRFXMHEG QRVBRKAE XpHQLD
Y\PHQLOL ]D KRGQRWQ~ORGRHRRY 'WRMOIrg &ihWH VD W.R=iDXW HRBdRpmQnie narastal
SR]QDPHQDOL &H NH A&LDFL V\VWpP SRERRBNBY \IQb ¥VWHGED KIFH madhaniku RibWasthejL QRY ~
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7YRULYRV"Y NRQWH[WH
SURMHNWRYpKR Y\XpRYDQLD X EXG~FLFK

Creativity in the Context of Project Teaching for Pre -

service Informatics Teachers

1LND .OLPREFWLHOD /RYiV]RYi
.DWHGUD LQIRUPDWLN\ 8QLYHUJLWD .RQawDQWtQD )LOR]R
Tr. A. Hlinku 1
949 74 Nitra
Slovensko
nika.klimova@ukf.sk, glovaszova@ukf.sk

ABSTRACT ILOR]JRILD iX]®hh®iDeey z URNRY VWRUR]
Creativehumanistic teaching is a modern concept of teaching that ]G{UD] XM~FD GHPRNUDWL]iFLXSYUDMNRY B[ﬂl Hol
contributes to the democratizationtbéeducation by emphasizing D X WH QXW H RN pi V D ] R["2]\/ NHY B@B‘PWQ D WR . aH a
the development of the student's personalitg.deal with the issue v RP PDM- PRaQ RAV QD] UOL H" GRUISHEINWLF

of preparation opre-service Informatics teachength the project S~U REOGMKR Y\SOe&YHWE]E HallWRLR RE ~EHQp
based method following the creativeumanistic concept of (aWH YLDF QD VYRMHM SW“’P‘“’WL_P( LA H '_‘WD@G
teaching. Three case studies from the university seminar Projects inW H F K Q RNON RLUtp SRV N\W X Mpa Xarhupigjpkiop. QiVW U
School Informatics with a focus on the identificationcoéatve $E\ EROD SURMHNWRYi PHWYGD YR Y\X
elements in projedbasedteaching are presented. In all cases, a LPSOHPHQWRBYOIQ¥DWHERX ]DREHUD" X& SUL !
high level of creativity was identifiedhestudents showed specific EXG~FLFK XpiWHSBEMGWWDYXMHPH QLHNR NF
features of creativity from the position of students and teachers. SUiFH QD SWBMWHMNWRNFRANROVN PRkt HPLQiU

KeyWOde vaNROVNHM LRURIUEN®+RNIHFK XpLWH RY LQII
Creativity. Projechased teaching. Preservice Informatcs 8QLYHUJLWH .RQaWDRavVOJDD]LUR]NIODEBHQE
teachers. WYRULSBRMMNWRYRP Y\XpRYDQt
ABSTRAKT 2 352-(.729e 9<8y29%1,(

Tvorivo-KXPDQLVWLFNp Y\XpRYDQLH MH
Y\XPRYDQLD NWRUIGHPRINMELWYDF LN
J]GHO'YDQLD JCNBBS e MD®RIRRMD RVREQ S UFDEXWWHX ROIG ALDND 3pXWR UV N
POIQNX VD YRWQNMHEBUYSEXG~FLFK - N
LQIRUPDWLN\ QD XSODW RY NQQ BVGBHbR M H VR RPE & \ X[ @ R Mégeicharakteristiky 4]:
humanisticlbu koncepocou Y\XpRYDIMUHIHQWRYDWPL x MH SUtVBRRE® phFo NWHREAK riadiacim
SUtSDGRY pYSWRNRANROVNpPKR VHMNROVN HBWRMPRWIYRP DNWLYtW 4LDND
informatike VR ]DPHUDQtP QD pivkdH Qokiosti NiFLX x &LDN DNR YEVOHGRN Y\WYiUD NRQNUpW
v SURMHNWRY R PVoY WaHRYNDERK WURFK SUtSXGRAEKWNEBOWEHUI JRGSRYHGQRV" ]D VSOQF
LGHQWLILNRYDQi Y\VRNi ~UBUH LWK RULHBMYEW RFPREW pDVWR REVDKXMH PHG]LSUH(
AWXGHQWL SUHMDYLOL aSHRIIEENp al@NNND\ ,DWKBIddsY(R ¥ Wdeik MH VORBRTBIQ& L Y\EHUI DI

=P
%r ,

%‘QZ%ENXBZ%%%‘%E@@N?”YQQEX "NWRUI 1

lr% pvetid XKAVYWRUEH WYRULYpKR ULHE
o

XpLWH D EXGH ]DGDQé SUREOpPP ULHAL"
~PRYPRYi x DN VD SURMHNWRYp Y\XBRMD@LH XSOTC

: . ' ALDFL PDM~ YR EX DBRAM EXG-

7YRULYRV" 3URMH NWWEGF ¥ \X|pRW B QL B LQlRUP?t\’/%%kk\VWLDP VD EXG- YHQRYDENpDYW

1 092 SUIFH

ORGHUQpP ILOR]R MK @ PKIRYL\DDNE P H{ @@ ORKD XpL W H abejRNdRtyd GBHIRIMHNWRYRP Y\XpR
UR]JYRM RVRE®RVWE &tVINNDDY D Q [ D XYpHYRR RWBRMODpD Qi GR ~JD GIOXXWPGHMNRHWDIRUX &H )
SHUVRQIOQ\ UR]JYRM VRFLD 6ldvEiskoxt HMMN XM XSYURIMKHNNRYRP Y\XpRYDQt OHQ VSR
NRQWH[WH MH SUHGxeWD YriotéH tivo WRKWRIpPURYL3 GRNJWDGHQL®SB]RU XMH QD QLF
KXPDQLVWLFMHNa MrafekoBIMRIQLWtY Q\FK SHaRIE BpreBnYsti jazde Bl. 7R YADN QH]QDPHQi &H MH
kladie na vrchol KX P D QU $s6Hnosti pORYHNPD OiVIQXH MH YéPRHIRQVD O HG LBEKHR NS paftnera.
aGREUR DNR ]iNODGQp 18 WRW@K K RRCRIRBIBWWH \ R KV W R SXWIHWBIN S URMMHNW X NWRUE@
SURFHVRY MH QD YUFK?R(GRI-HJMWRN.[MQ[JFFD\NO(HHQ\L

RNROR VHED DNR QHXVWiOH VD PHQLDFL R@%@Pﬁﬁﬁé[g/k%\%m%@é}@%ﬁﬁazéimSU

PRaQp Y DND WYRULYRVWL JGRNRQD RYD x XPRA& XMH ALDNRP SRGLH D" VD QD

9H Né& SRWHQFLIO QD UR]YRMXWBRULFhKR PX¥QH Qs L
Y]GHOIiPDOUBMHNWRYp Y\MPRY®RR HI H HKPRI P L F N i
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%} 2G x}
statusuquo

sebariadenie

x staovujetHUPtQ RGRY]GDQLD Y&VOHG @KR BUKRIGXMNWRRK'DEDNWHURYp U\WV\ WYRULY
na projekte
2NUHP URO\ ]DGiYDWH D SURMHNWAXOXH EESISIVER © BECIESE | A 4 IJvA EP
role XpLWH D NWRUé DNWtY QHMHR GRERIXKWH % E} 0 U u(yio}]ézvuog sebakontrola myslenie
zaplnenieY e FKRYJ@ROiYDFtFK FLH RY Y\XpRY
projekty, ale aLDNPL WHGD VSRQWS5RTakst& LD F }n‘;slgfe’v %0 E }SA}EV}"}S] 1} %}A v}
HILVWXMH DM NRPELQ(FLW HMIHE \Q SLYDRKL
VSRORPIYHVBORGWLH D P{aX E\" SUREOpPPRYN NHG\ FI H RP
MH Y\ULH&L" QHMDNé& SUREOpP NRQaWU- -
u}es Sv}
aSRURYQiYD" GULORYp NWRUp QDFYLD “}s
. ! ' SA}E]A
NUIWNRGBER®REp DOHER ANRPEVLRRYBGRE f}AVCEg A) : CE}]l%O(_E ontmizmus
2WiJNRX SURMHNWR WHKRRY SXULFQR QR D \DLC & ¢ }es SVEU]
.RVRYi NWRUI ]&J:uD] XMH
X MH SRWUHEQpP SUL YEEHUH WpP\ w ol e K e e
1i X M P potbH E \ ALDNRY SULpPRP E\ PC V % ]5}-}8 originalita senzitivita uencia
YEEHASBFLILNIFLX WpP\ SURMHNWX
VLWXiFLLW B&HBN@LXUME ©rpjekRby mal
E\" PRVWRP PHG]L aALR®R&®RaDby D A
Y\WYiUD" OHQ ILNWXPQIO-~]&BQOLWX BiiFNEKDUDNWHULVWLENp pUW\ WYRULY!
SUHGStVDQp XpLYR 7YRULPRWYRMHQDPRQMHVWR YR Y3@BODYDQt
PRWLYIFLH |PX@MWKWDHVRYDQRVWL A PRRYYRWI QURWYRSE NRIQLWIY.QARKUVFBRSQ
X projekty by mali SUHNUDpPRYD" UiPHF MHGHHRWo I WFEMKRMLYRVREQRVWL aLDND MH
Y\XpRYDFtFK SUMEHFBWRLY DQWHUGERNLOBSRKWBN LQGLYLGEE®QBWRWMAD BHDWVSI
SUtVWRPSOH[QEéP SRK DGRP QD VNKWMRHGEHWEMM VSRORPQRVWL
VSROXSWNRB LYQiF K aRVWDWQéFK SHGDJRJLFNEFK SUDFRYQtNF
X SURMHNW E\ PDO &LDND YLHV haN X NsRRQINW pWOR\ Py ¥ O& @ B GOMR &ED WY RAPIL YWRHY " GBR.\DIN
JiINODGH NWRUE&FK VL 4LDFL RVYRMXWMNS WVIDXEQPY R IIEHR PRR/SEAY OGS RG RE Q H
JUXpQRVWL SRVWRMH pL NYDOLINTRIX ESCLPBRVBKFY E\"Y WHMWR REODVWL
3URMHNWRYp Y\XpRYDQLHQARYPRWHNH HYWRODEQRV" P{aH SUHMDYL" DM X 4LDNRY
DSOLNIFLH SURMHNWRYpKR M\XpRYDQLDpWﬁ'Q@h”@BWQWS?rBOh“tVO”VOrdZMD 'GH R YODVW
HG\"XpLWH QHYHGRPH LQNOLQXMH N WDN
3 7925,926! ALDNRY N DNé&P ViP SDWUNMH 1RSIUWNHO DSU H F
WYRUEX ([LVWXMH PQRAVWYR GHILQtFLYVRANR M@@FRVWYhRJQWIF@\QX PAWUIRWX SUIiF
V~KODWRHOHQtP 3RURVIMFIKRS&B®RMGHWYRYIRIMIRRMR Y IRALWH pL Y]K DG DOHER IDUHE
H[LVWXMH Y SRWHQFLIiOQRP VWDYH X ND%FG-EQUR MHMESNM\/@(N IRIIEFTHRIR t RN JL QIO QH
aktviwD NWRUi SULQi&D ]DWLD QH]QiPH3WF¥ VERDMPISORNDPNRY P{aX YHGLH

Y\XpRYDQt ]QDPHQi SHYQé& pDVRYé& WBB P RQRKMDELYBRHPHQp QD REU
BURMHNW\ P{&X E\" QDYUKRYDWpY X XLPHK
DOHER NRQ&AWUXXMH KRGQRWLDFH
WRKR VD SURMHNYD" RIAXLQBIGH RXiOQH Mot Ao -
X MH YKRGQp DE\ SURMHNW V~YLVHO ! ;
PLPRANROVNRX VNFKNHRRMVRDPD SULPE S o1& W& seusy
RWYiUD &4NROX 4LUALHPX RNROLX VSRO ( | im
X GREUp SURMHNWRYp Y\XPRY¥WRUQHWEIGRYD QHM %ORRPRYHM WD[RDgEPLH Y]G
X VSURMHNWRFK E\ PDOD GRPLQRYDHGDNRRIAFRYIFWYRWHGD/" S UHGWLWBIYRXH
SUtWRPQi RGPHQD SUtSDGH NHG\ Pi XpLWH Qt]NX PLHUX WYR!
7YRULYRV" MH RGYRGHQi ] ODWLQVNpKRCRYRKOMEURHWNX P LR X JOPRHYLYPKR PAVOH
KRGQRWQpPp YEWYRU\ FHQQp QLHOHQ SUHHAW LUW)RDEW@@ @'R/INVQSER"O@ d@éﬂtﬁ@M~ Y\W

GXdHYQi VFKRSQRV" NWRUi Y\FKiG]D ] VR%J PYIRPtEK [ FESRIMAIWD HEft] Q PIOR WYR
SURFHVRY NWRUp Y VHEH |DK DM~ LQa$REPHX K| Wthi_ LHROB{\/“'HD SUHFt]Q
tV' RRSBRKRV" Y\P\VOLH" QLHpR QRYp SRNWRWPsSXR QY Mt6R$ tVWXSRP SRGSRL

QDSUtNODG ]JPHQX SURFHV FKDUDNWHUW]\RR(LDLQYé?SWﬁFﬂzB(V RGP OIMEMNERY RXY SOeYD QI
P\AOLHQNRYRX DNWLYLWRE WYRUE\ QRYZFKWMHLHAPQDPHVWQDQLH SDWUt BRG]L WYR

2VREQRV" XpLWH D E\ PDOD |DK D" PQREVIWRXNS&D FORERYPHD D WKRRW@RP QLNG\ QHE)
PHG]L NWRUpLYRWUt DWHWRERHW AXpLWH GHPFAH MWRWXYRYIRGH QHRSDNXM~ SRGPLH
YR VYRMHM SUiFL SRG D AKRWRY&FK UHFHHIWRYRDANRSYSOMSRPQiQRERG\ ALDNRY

aSRVWXS\ LQé&FK XpLWH RY DOH Pi XS®¥DWRKIRFEFGHQVMERWRP RYKEHEQRVWL XbLWH
WYRULYR SULKOLDGDM~F QD YH&JN&LODNﬁV\F(b%FFN\P#sBLWFWMﬁ_NMR_ ®RIFRORAHQLD D F

SULPRP Pi QHSUHWBWORNDH BO0DVWQ-7HGL REIIMRYWXMH aLDGQ\ DOJRULWPXV NW
SULHEHK Y\XpRYDE@HKRYBURFIHKR XpLWH D
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VSR]QD" SHRGRDN®RK FKDUDNWHULVWIN QIXYRW L QDEW2IFHHEGDE RR@ DOQ YOIBIMPE WYRULY pK
Y\XPRYDQt SRYLQQp ~ORK\ VL SOQt VNPUVOHIRIDRYODQt V RVWDWQeéPL
XPLWH PL bL QHSUH'D&XMH ALDNRY GRPanbatmiptapiy P X 7NN NDNR SONW: 5
4H SUL UR]JYtMDQt WYRULYpKR P\VOHQLEEESEIRIIN osCu vpi } v iA]l } i IS}AU I3} @E
%}Z}S}A} E P}A ] .
XpLWH ERBRODVBRRWU]LDYO JUHDOL]RYD" SRG ' }iv}n) ] 311 0 ACu} Tijkeroad\
na Kvantitu

WYRULY~ pLQQRV" DM SUL UR]YtMDQt W VOHOLD X XbLWH RY E\
PDOR YHGHQLH 4NRO\ D MHM ULDGLDFI .ggexgﬁl';gatznggnauv 0E AEZv] } v iE}lu V]38 i“] % €]
NOtPXINR@H 7R VD Gi GRVLDKQX" SUL s ako vscratchi....
P\AOLHQRN V-OVWDHOHSERYDQLH RFH K "AULD
RULILGDOLWRX  LQLFLOWIYRX - DNwLy (RIS °5 AGZVI0 Dlu &> AR W - 2

Q Q t AR Y U I ]e%}l_ ]] poSE TApIX
VSROXUR]KRGRYDQLH VD FHOpKR NROFH s
QHY\KQXWQl MH SRD_V\Q‘DQ[SUWLH@WFH Originalita t i ]‘V‘ Vv}e . .
RSWLPL]PXV .H V~ WLHWR SRGPLHQN\ 'RV ¢sCuCe0] }E]P]v ovG Jv(}Eu 3] IE
SUH &LDNRY Y\WYRULO YKR@@EnBRGPLH( prekvapenie ,

4 352-(.729e 9<8Yy29$1,( LJselAr v e
V 35E35$9( %8'0&,&+ 8Yy,7( 2948 :

INFORMATIKY e -
V aW X G L prtagRame b X G el LX p L RMHnformatiky na skompletizovanie celku [ }%oxU } didie. A
8QLYHUJLWH .RQA&W INGr&/ t\DID )L ORGRIQE Y

NWRUé& ]Y\pDMQH DEVRDYD(MNHLG\KJ\KR(FPFLURYSJ%(I}I(\IX N ) ,

v zimnom semestri, teda 8RVOHGQRP URNX LoAKRSY (S NGXNNFLFK SUtSDGRYEFK aW~GLIiFK )
]JDNRPSRQRYDQLH SUHGPHWX Pi YeKRGRNWHYEW clRE |V Hipl @NBA /BAFIRAIKELN W W R U & F K
DEVROYRYDOL YZHREHFQ~ GLGDNWLNX DX REQWE L EHRMWRXP Alo IR pHWR HR G RRKY 8K
Osvojili si pojmy ]JR YAHREHFQHM GLGDNWLN\ YHBPBHLFK DSOLNRYD"

v odborovej didaktike|tVNDOL SUDNW ISRNROMMHUNKW R RV IPANp VRFLIOQH LQWMHKADNFLH Y]QLNDM-
WUPRYDQLD LQIRUFAHKRLNHDOLNFLRX QD SHGBURMAENWMYpPKR Y\XpRYDQLD"

praxi. Redmet Projekty vVANROVNHM LQIRUPDWLNH yMHsNIDMHUR®RE& H WYRULYRVWL ~ORK"
V]P\WVOH GHGXNFLH WHGD RG YA&HREHFQ&FK nggvd\l,\ﬂgwﬁggy@w@w;amm SUHMDY XM
FH] SUHGPHWRY~ GLGDNWLNX LQIRUPDWLN\ pB& X NRQNUpWQHM PHWYyGH
Y\XpRYDPBro¢¢suURt SURMHNWRYpPX WMHPRYDQLX 3

SUHGPHWH VD &WXGHQW SRG D LQlRUPD%%p&HtcS_D@x%DSMRJUDPRYDQLH YHC

x XYLHV" SUtNODGL QSR BRBIWWRNE PV RE NBR@rH
aXSODWQHQtP PHG]LSUHGPHWRY éFXURMBIKAWR YQ DD N WR IY @ WIDS FENR IDQ t Rrergjile G R

X SUDFRNaD"projektoch sSSRXALWtP PRGHUXEOHLUNRYDQpKRIUBUBDFNNMKPH YHGHFENE
GLIJLWIOQ\FK WHFROR@FKLt VRIWYWRNEFHRYDQpKR QD 8QLYHU]JLWHLIL DGR -R
SURVWUHGHt [12v UIPFL LQLFLDWtY\.&RGH:HHN

X JKRGQRWL" D VIRUPXORYD" SUtQRVCNIRLQN B W Qi R/ 8 P RMiHWIHK6 S USHU Ht ¥ WX'G HQW
GRVDKRYDQLH FLH RY Y\XpRYDQLDVN~VHGRNRRXVQD SRRNFHNWHIMDMD" WYRULY
x DSOLNRWBRUH \wedémostii  grojektovom NULWLFNp #ygedptenlrbiorD

YAXPRYBQDBWLFN pSWN~¥ HQRWKWILU R{%g N ickid i vorte projekt v S U R V WiatdHGR GER U Q & P
R
%

0E i ] ZCpmgame.

ALDNRY ]INODGQHMNM OHER VWUHG

x VIRUPXORYD" FLHOH GHILQRYD" R e\P&Fé&'EW@PﬁW@%WX N
QDYUKRYD" KDUPRQRJUDP IRUPKLOR YHEVORGRWHRLISURGCXNWX a@/FRMKNW
hodnotenia, BURJUDPXMHPH Y H GdibEde é prdsteRiR Uscratch

X KRGQRWL" NYDOLWX QiYUKX a&NROVANPRRWRLQARMIARWX ] K DGtVN

FLHOH RULJLQDOLWD PHWRGLND RRBIORIHQaVSY RIPDMRLANE QiPHW

YJRURYé& SURGXNW X SRIJLWtYQ\ VOXadQé NRUHNWQé& KXPRU
V zimnom semestr2020/2021 sa na predmet ProjektdWNROVNHM X HVWHWNVNBNDFRYDQLH IRUPRX PXOV
LQIRUPDWLNH SULKOIVLOSLOW\ILAK EXEWRANKpSMWHADL@W]i FLH
AWXGHQW WHQWR SUHGPHW X& DEVROYR XD publkdvah® wiBuek BD Q R VB H LIRGXH UDR/MHLN W X
0SRYLQQH YROLWH GRIKSDBEPSHW. KRHVRYDQLDQWIWPOFWLRQV D XRGIGH®LP CDX\8R X &L
SUHGPHW ¢dpdP®IDGBM EXG~FL XpLWHOLD SRYWRMM-~D v RPEASWWIRARMWHY DQG &UHGLW:

SURMHNWRYp Y\XDRYDQLtb“t‘i’[ak@if‘@“'éma’vpPrréﬂer‘?‘"éWéVOHmR%iDv R QO L Q HE R\OHRP LAQWVIXES H Q W F

VD |[DPHULDYDOL QD UR]Y Rudlyriloht WKuF N p K R R,\MB@QQB] &DROLH S 5 RWIFANXVRNEANXE ERO
SRpDV GLGDNWLNWYQLRYRIVW LK HVIHRG i%FL S U K MM XIRMBIEIRtpvalo sa  mevyhnutnosti

NULWLFEN\ JPéa DMANNRR VORYRINBEDD JRRGBPXPHQLD RGERUQHM VWUIQN\ YWLSX
pointy. 3 UiFB vlastnom projekteprebiehala vo dvojiciach
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(rozdelenie nahlapcovaGLHY p DWW Gi GY¥RDIGPDD QDMYMNOE]D YEVABHIBNRM aWXGHQWRY

QiPHW QD LQIRUPDWLFNEé YWLS LQ&SLURNRPEVYLIELHRPAPEL RWEBRTHBRRYDOL s
LQWHUQHWH 3R DWIEMIFRY IPHQDStchio L id RIXPHOL YWLSX FKODSFRY &KODSF
WDN &H MHG HSpraishi BEBXD® PX SRPiKD O NRYEH 0100\ IDUHEQS NyG
RGERUQBRULYWPL NULWLF N ®pdjiceStoiVSHYNDPL :

UR]J]GHOHQp QD LAKCDIERY D Naslt_edovalareflexia§L_l_—| RP LGHQW|:|LNRYD" JQDN\ W
— R UiFH D Shé Bvdjid KIRQOL DA\HWRIYRA MG OK &AL H
"LHY p DWtorili PLQLPDOLVWLFNE PXOWLP ng_bo \Jt IBé/I“H HPERAVWYR QiSDGRY ¢
SRGERUQE&P QiP HMSRIRIMURRUIEZBODF. B) Projekt v\ M DG UEBOi &MYt ND EROD ¥ H X\W t RDXYH QVRMDX i |
obsahuje dve postavy NWRUp Y HGHDGILDEb¥idQié EY]QLNOD SUL UHGHILQRYESRV\WE®&X GNWRND W

stextom ariadené PbDVR Y D QtP E\" ]D GYHUDP4Q|PBBGRGNXNIROHM GLHUNH

$ A.ORS NORS NORS 3 diskusi ORULJLQDOLWH VD FKODSEEKQ®WI¥®{U
% A WR MH WDP"3 nemala znaky originality DY&DN SR SULSRPHQXWt WR
- WYRUE\ SRARHGDWR QA3 bhjs\Ri ppvkyForriginality

$ AS5HNXU]LD 3 vo svojom projekte:Y\WYRULOL RULJLQiOQpte PHQR S
% A WR MH WDP"3 OHS&LH SRUR]XPHQLH SURMHNWX ]YROLOL ¢
$ ASHNXUJLD @ a]HEUX SUH NEH MO JL HDQRXocemilViéf@EuQ W L

OWYRULYE&FK J]QDNRFK DN Rasydle@eHsalrfaR V" QD
=DGDQLH QHEROR \DSQHIQQ NHS G@ideM IQNBWXHAYWRX VNRENMPRW@RDH OP\VOX NWRUEé I

FKEEDM~ LQIRUPiIFLH R SURMHNWH QHYLGHOL ZBAHYRPOQRANLHY~"DAHQLD FKODSI
Y\W Y iUDQ LaitefaRftH F NP R O IE BBWiKWR&H ANHE\ VR
PDOD UREL" VDPD QHEROD E\ VRP WDNi WYR

42 3UtSDG % 2QOLQH IRWRDOEXP
Ciele zK OLGO/ND VHPLQIUD 36., SUH ZWXDHQWRY
VN~V HQRWIWR XWSFQ Wi Q Q R Pprajek2 ZS R Pt F L H

ALDND KRGQRWIEYVGHGREHFK HD ALDND DM Xp
LGHQWLILNRYD" PHWRDLAFRMWD S RMAKE\ QD SU
Y\XPRYDQMHR YIL'VR XQiYUKX SURMHNWRYpKR Y

Zadanie projektuNiMGLWH WpPX SURMHNWX QD
NRODERUDWtYQH SUDFRYD" 1iVOHGQH MHC
]IDGDQLD WDNpKRWR SURMHNWX NGH EXG]
YEVOHGQpKR SURGXNWXpDALRIYCEH KDIXBRYBQLU
aNULWpULIi KRGQRWHQLD 1D ]JiNODGH XpLWH
2EUI]JBRNBURMHNW aWXGHQWLHN DO&RP VHPLQIUL SURMHNW N ROOHRBQWHY Q

3URMHNW FKODSFRY MH WDNLVWR PLQLPBBII Fne PXOWLPHGLIOOQN SURMHNW
SGYRPL SRVWDYDPL NWRUp YHG~ GL%’@EbaUG‘L‘b%*ﬂ NY\PDVRWEEYRMPIM WX EROD Y
3RFKRSHQLH SRLQW\ YWLSX MH ]DORMY Q@VWQFDUP RE R IRPWFEKDSUHGVWDYXMH
0 KH[DGHFLPiOQRP NyGRYDiffela 5YUX&HIEW HFEABWYQPNRY VNXSL Q\D PNERHD W®H CEDBLVD O Qi
modéu RGB(obr. 4) 'LDOyJ SDz8tidiMD D SURMHNW SRpDV PLQ~W QiVIOD®@HHWHXKR (
. ) VSROXALDNRYL NWRU& KR SRpiako a0 atFK
3DSDJiM A$NR VD Pia"s SRpDV MHGQpKR NROAGRMWGHHIEDAGE YAW X G
=HEUWDP A/D )) ) ) )) 2 22232 2K DOMOHBWQM VD Y\EHUDO QDMOHSA&t QiSDG SU
; . e i LY i S D % VEYU DRCR @ DR ORYA WaWP D
SDSDBBHALHA  YHFL QLH V-~ ¥aG\ OHQ\A//b}pﬁv@n%%DEOEE fich DKok Fdniverzite 1D GRPIF X
Chlapci publikovali projekaj s SRADGRYDQéPL LQIRUPIBRKKL v L AWXGHQWL QWR BWIRMHNVG DR W @
SRGNODGRYé& PDWHULIO Y\XpXM~FHPX QD ]DC
bDVWL ]DGDQLD

$QRWIFLD 2QOLQH IRWRDOEXP NMH DOWHLI
IRWRDOEXPX O0{4H ERQOWO¥R SHWR&¥ WUHGt O
IRWRDOEXPX MH &H KR @®4§af P H GR XS0
SRWUHE\ KR QHPXVtPH PD" I\]LFN\ VR VHERX
GR FORXGX 7DNLVWR MH QHVSRUQi DO&LD
fotoalbumu,aWR LPSOHPHQWIiFLD PXOWLPHGLIiOQ\
JYXN YLGHR pL DQLPRIFR OY\ WIYIRFLL V R @DXQ H | F
NWRUE& E X G HclSude ol KeSIgné Y

2SLV Yé&VOHGQpKRUBMRBWNVBXEOUIBNRYDQEé
SURVWUHGLD RQOLQH 06 3RZHU3RLQW NWRI

X VQtPNALQLPi O/QHPRIRXALWE PRUSKLQJ
2EUIRR 3URMHNW 3WXGHQWRY VORY |]QDNRY REMHW@MRWBAK YAHWNEF

110



DIDINFO 2021 8QLYHU]JLWD ODWHMD %HOD %DQVNi %\VWULFD
ISBN 978-80-557-18231 ISSN2454051X

x ]GLH D QotkazpoH heslom, Priebeh aY8VOHBWXGHQWL SULSUDYLOL ]DXM

x JUDILNX PLQ IRWRJUDILt PLQ Progkpy p$filip R @R G U@ QD ccp B XQIMM SXHVQHM
video, min. 1 ikona IRUPXOIFLX RSLVX Y&V DiREQH KR BMREMNRW X
zvuk: hudba, x 9\WYRUL" NRWORIUDILt NWRUp JREUD]X

Xx WH[W EH] SUDYRSLVQE&FK FK@&E ]REUD]%@e\gﬁ’(ygﬁgﬁﬂﬁgDzwa"sngRgsj'*EaPKHVYJRR\
V Q t P Nrbifs Kprvok SmartArt X piesne) Qe t ]

x 1D EH]Sied paslo, ] ) x 1DYUKQ~" QDMYKRGQHMALH SRptWDpPRY
YROLWH Qp SRXaLWLH @DEOyQ\ ~pHO\ QDSU wibdda)SUIFX \R

X 9\WYRUL" SURSDJDpQé& &bB WdtlhefiO SUR)
3UL KRGQRWHQt EROP]:SRX4LWi PHWyGD 6 obci, bydlisku).

X splnenie zadania SXEOLNRYD @@ud&URMHNWPY Y\SUDFRYDQtSRIGD ®t pLWH D VL aAWXGH
SSUYNDPL SRG D RSLVX Y&VOHGQpKReBHgEYRMARDOL QD QLFK GR QRMBIHLG XM~
X VSUIYQRV" Y&VOHGIRYD I \swrRruv@ée RHL gHSYPFRYDQpP JDGDQLD SUHIHQWRYDC
IRWRDOEXRe\ysiDY QSIUDFRYDQi NYDHY D YEVOHGNRY =DBINDHP [ ¥ip &V XGH RMWHR Y
le
O

SRPRFRX YKRGQE&FK QiVWURMRY" 62 (\5’\H HFLQWN /I XYW RMQHE GIYDOL SRIR
LPSOHPHQWRYDQp YKRGQH" 5HIOH \R/gfé)ﬂ—f VSOQL" D AIDE~GDQLH
bQp ) XpLWH 3n&RMHad® A&LDN
YODVWQHM SUiIFH SR &L D G Hidkiisiou sa dospeloi YHUX &H QLH AALDNS3
X V~KUQQRMRULYE QiPHW SUHSUDFR¥FREXVFHQHU AXBRWWBWRPQH QDIRUPXORYL
WHFKQLFNi SUHFt]QRV" VSUDFR Y D QDN LV @R VR YR SRIF SIRY RARD @ PQ (PR Y-DO RKUDR N
HODERUWBORXt AXpLWHOLD?® VD WHMWR RWi]
3UL NRODER U D WrkYi@ R § 03 @it LI MR DiO E X P X éWp QREFREHD WL S OE B L Wi Yad@rite mali
URJKRGOL MSHBRAWWIRIMW NGH Y\XALOWKQEHEBRIXQREBIOHYV WR JRMB NV HEDDNRBLXpPL!
ADEOroquslili si SUIFX QD VQOMNNMKRUEFK SRDKERLY BQL OHBARWHX WDEERN W DIHL NULWpU LI
samostatne 2QOLQH IRWRDOEXP GRNRQpPRYDJILEDIMm %/B@%DFW%@QN@}&PHVWJ&HD@H MH KR
$QDOID YeVOHGNRAW: prrqmrme\WH@ MH'L\IR t YA LHOMALKR DP{aH OH SBIXHtBY.AFD
trvala viac ako hodinu 3ARGUREQi AaSHFLILNIFLD Yé IE%
XPR& RYDOD REMHNWtYRIX. NFHB/QRR\OOL Y &
zadania VD Y Hlighutovalo. 1LHNWRUp SUYN\ "aWX
ZQHSR]JRUQRVWL |DEXGCARGRY[DR HEB@R D]ODNRP
QiVOHGRN PLHVWDFIGUNRXWIO~VDI QDWGWLOR &H QLHNWRUp
SRA&LDGDYN\ |R |DGDQLD PR&QR FKiSD" YLDFHU&PL VS{VREPL QDSU
PR MH DQLPIiFLD GLVNXWRYDOR VD pL VD U{]JQH DOWHUQDWtYQH FKiSDQLD
PDM~ SRYD&RY DDiskibiaFsefoxla k]LVWHQLX &H
uvedomenie siedokonaloste |GURMRP WRKR &H VD P{d8HPH QLHpPR
QDXpIStVRPQHM UHIOH[LH Y\SO\QX®R &H QDMYIpatP SUREOpP
EROD RUJIURBHICHBNR SORPRIYDY WL YHGRPRVWt
R]QDpLOL RDOEBBIWLY\XALWWHK 3RZIHI DRG]
GRNXPHQWX SRG KHVORP pL PRUILQJ 'R EXG~FQD VD QDXpLOL &H WUHED
SR]JRUQH ptWDZWDRDIQLEFKD SUYNRY Y\XatYDOL QDMPI
fluenciu, originaltuaFLWOLYRV" QD SUREOpPP\

43 3UtSDG & 3URMHNW SURMHNWRYpKR
Y\XpRYDQLD
Ciele zZK DGLWHNDLQiUD 36., SUH aWX|GWHWNMWRY XpLWH VWYD
VN~VHQRVWL V SUiFRX XpD VBMSFONDH RWB" ] Q8 R HWL H
QD SURMHNWRWPQLH GLVNXWRYD" R QiYUKX SURMHNWRYpKR
Y\XPRYIKR@®QRWLYBVOHBMK DSR]tFLH ALDND Dzl\é@(i%h.}%lév%HGQémeNROié
LGHQWLILNRRIG'LFRp SMWWKKYD" DOWHUQDWtYQH
PHWRGLFNp ULHAHQLD 5 DISKUSIA

Zadanie projektu: 9\WYRUL" ]DGDQLH DQRWiNLBUYREL VHPEQIHY 8WXGHQWL Y\SUDFRYDOL
KDUPRQRJUDP KRGQRWHQLH QD SURMWYPWRYMY Wikpk¥ peR FaHPENFFUL ISPHUQEF LS.
]DGiYDWble WpH WH D 1iVOHGQH VL &WXG HIW Y{JD D&Y WRPHUQH WYRULYI Da
VSROXALDWSRID XMH VSROXAP MRY R D]D&bAlE $ULPIUQ\P FLH RP SUHWR QHEROR UR

SUHJHQWIFLL SURMHNWRY KRGQRWt ]D iV WhRS QRAPE axy Ryt Borivest Ny (P RKH YR

QtP E iBafitB)H GIQV R\UR Ol PL PLC
O BB)@%(LWNX3 NWRUi QiVOHGQH
\}é/? KXWR ROEG)LHQNR X

ZSRK DGX ]DGDQBDDSWEBMHNVOXYBMH VYR KPS UBDFRR 1§ YAaHREHFQp WHRUHWL
projektu zZSRItFLH &LDND 3JeJ N DEAGH] HiQvaleG- QAWYOOst SUHWRaH VD  WR Xpl G DOWLENE L
X p L WiHol &1 D N D LGHQWLILNRYDQLH WRRUNUPSFK AR DHEIRND RV W |

bolo pre nich R YpNDWHJIRUL]IESRRRRKOWSERULHQWF
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savVWRP pR MHR/ DRMWEGRP D UR] XISVIDQL HR PDXOX &tYDOD VSROXSUIFD NRODERUDWtYQ\ DC
prvkov tvorivosti UEXG~FLFK XpLWH RY Pi E\" SUNBGBRNWDG®RPQHM DQDO&]\ SUtSDGRY VD XN
EXG~FHKR SRGSRURYDDNRYWYRULYRVW laidterakcie VSURMHNWRYRP Y\XpRYDQt RYSO\Y X
V SUtSDGRYE&FK &W~GUDFKL VP WOH®R D 6‘%%"05 'm?@ﬁabgf% YS\L)J(E ROSK,; IQFBI(_[DVQRY?\EDSN{TJL\{A?\':QNB\SW
LQWHUYDINP K®@ivbstiv SURMHNWRYRP Y\XpR &52 LYRVWL ~ORK EH] R¥ROOERQDWIRO\pD
6RFLIOQH InjerBkkic WSUH]HQWRYDQéFK SUSHIOR[(IXIQQLDSYRNMDNGM SUH]JHQWRYDQEFF
XSODW RYDOL WUL U{]QH VRBUCPHHRE P\{¥HR KR ¥B QAW DI RY Dtvorby Hrojektov\z8 @ R ¥ WH. ]
0 SUIFX YR GYRMLFLDFK ~DORKGHALDN BY MERIB@D DM ¥ SWHSDEXMYS ~FLFK XpLWH RY LQIF
XPpLWHUBI I®QH[LL UHIHURYDOL &H VSROXSUiF) YRUGCQRWQHNWRY RQI-GILHVEFKWR VN~V
QiSDGrBzfodry oUHDOL]IiFLL SURMHNWX Y é&KQDHIEH HRG SIRIWRY B BIH M y & YQRIJ LWHRM WAL HD D Y
LFK WYRULYRV" 3R]JLWtYQ\ YSO\Y PDO XN DR RYPJQGLMBPRUELD GYRMLtF
chlapcov aGLHYpBWtSDGH ‘?/DGUEEH/\RXGHQWIKHP%? "
Q
H

SLDNMRYY IpaHOMHQQHM VNXSLQH 9\X&LOL §JS§Q(OE~N TP SRUHOE 8OL
%B g}%@i RYEFK WL
6 W ULWPLFNpPKR |

HIN

WHFKQLNX EUDLQVWRUPLQJX QD Y&EHU’
WpP\ Y\YROiYDM~FHM SR]LWtYQH HPyFL)-g A
ALYRWD 3URMHNW DOHM HUEDOSURK LBIRUPDWLND Y(OIBHMXQG1UQR

aLQGLYLGXiO@FPLOVMENRYEFK ~ORK  7X L
nedostatky VWDQDARYDQt SURMHNWX FKeEDB®IY]iMRPQp NULWLFNp
KRGQRWHQLH SURMHNWX DNR FHONX NBYBYp2FRBISORER @KDOI§=0HSRIRUQRV"
MHGQRWOLYFRY SUL Y\SUDFRYDQUS® BRI Yt'ﬂﬁuNR\f(AWGWUB\%HNMéJ YR]YRMD RVREQRVW
SUDFRYDOL &WXGHQWR KHJ B RW B HIW NNeW R &1 >&1W 875 5068256600,

zadanie projektu K RGQRWt YEVOHGRN $EAGERCR pR kRG?RWL" Y , _

ALDNRY VL &WXGHQWL QDY]iMRP Y\SUBIFREWFRY ) EypeiieReean ﬁ@é{@agtNBWY%fl&L
KRGQRWHQt SURMHNWRY AWXGHQWe& OH S alouchpipesless epip: PN PR HLRFE G RWH QL
YODVWQHM SUiFH XpLWH VNpKR ]DGDRILI$3DN R0 RBE HAUHD t VCHEREDBEWEENR Y7, 608 s.
ALDFNHKR ULH&HQLD ISBN 978-80-247-34507.

OURYH WYRULYRVRRGORWK QLH ~URY QK] \BYUNMBNRERD Ry C. et @. fMitivating Proje@ased
SRX&LMHPH WD[RQYPLX WYRULY &&iku,~ORK $RBUR @K0 BBXMWDbQLQJ WKH "RLQJ 6XSS
NWRUi MH ]DORA&HQI Q Diivéigernesii U FHO®W Q R Edwcatiomal Psychologist991,vol. 26, no. 3&4, pp. 36%
2SLHUDMYJ NV REPHQQp > 398.

X GHILQRYDQLH SUREOpPPX [5] TUREK, I. Didaktika Bratislava: Wolters Kluwer. 2014.

x ULH&AHQLH SUREOpPPX ISBN978-‘80-8168»0045.
X YEVWXS YEVOHGRN [6] .2629E % 3URMHNWRYPHQGRPRYDENMH ,Q

. o . UR]K D0G5/1996,UR Db p
.D&Gi SUHPHQQi Pi GRMW PREGRUWHUIHQWQi ) _
DOHER ]DWYRIWRQIHUIHQWQi 1D ]iNODBH H®Rc o rRIWVRBPp! YIGHOIYDQLH XpLWH RY ]
YEHWNEFK SUNRMMDIRYPKMWDP L H U DS WisGLHY H Rl Y W R KNG (edeiet infdmatika 'LIJLWiO QH
GYRPL SUtSDGPL P{&HPH GHILQRYDQLH sPRVEVG$IR23¥ZHaryD" 1D
QDMPHQHM tRWIXRGIQMH GDQi WpPD Y[B]GHFoNG =RYERY BWUDONpJLH WYRWLFNKRR D
aforma (program V6FUDWFKL HQKHUDMHPYEADN QDhWsRnEMRSUtSUDYH XpLW HNRY: UKE.IZOWR DW LN\
YAHREHFQpPPRIHGD QpKR RKUDQLPBMQIMGMHY%RIBBKRISBOBHS 19995,

PDOL AaWXGHQWL VDPL Y\P\VOLH" QiPHW_ QD 4SU H ] D, Y 5
4SHFLILNRYDO XpLWH ptP VD PRAQRV %%« H%L%MM@WQR%E%'%% RY
6SRPHG]L WURFK SUtSDPGRF X BovSthendsp GY % QDM

ULHEHQLH SUREOpPPX 3UtSDG & RSLVXMHRBOIARRIMBRNG R Y% ORRIIY R W@ BHPaching,
Y&8HWNEFK WURFK SUHPHQQé&FK Vanderbilt, 2019.
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V WURFK SUtSDGRY&FK aW~GLiFK VPH SUHGVWDYLOL WUL U{]JQH SURMHNW\
UHDOL]EWBGFLPL XpLWH BID LYQ MRNFREWM RIO\V N R P

VHPLQIUL 3URMONWHMY LQIRUPDWLNH 3URMHNW\ VD OtiLOL

ZK DGLVND VRFLit@QMBDINHWP\QRRK ¥WXGHQWL
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ORELOQiI DSOLNIFLD V XPHORX LQWHOL
Mobile application with artificial  intelligence for children

-DURVODY .QHAaQtN -DUPLOD ANULQIURYI 3SDWULN 9R&WLQiIU
Univerzita Mateja Bela Univerzita Mateja Bela Univerzita Mateja Bela
7TDMRYVNpPKR 7TDMRYVNpPKR 7TDMRYVNpPKR
%DQVNiI %\VWULFD %DQVNiI %\VWULFD %DQVNiI %\VWULFD
6ORYHQVNi 5HSXEOLNDG6ORYHQVNi 5SHSXEOLNDG6ORYHQVNi 5HSXEOLND
jkneznik@student.umb.sk jarmila.skrinarova@umb.sk patrik.vostinar@umb.sk
ABSTRACT NRPSR]tFLX VFKRSQRVWt NWRUp VD SRVWXS

The goal of the paper is to present a methodology for creating RY SO\Y XM~ 7LHa MH JUHMPp aH DQL V-~p
artificial intelligence models for image recognition. These models YalWN SR]QDWNDPL D WHFKQROyJLDPL QLH
can be used in programming environments suitable for teaching WDN~ NRPSOH[Q~ XPHO~ LQWHOLJHQFLX DNF
programming to children. We describe ti8sdrch" methodology, 8PHOIi LQWHOLJHQFLD VD ]JDREHUiIi YEYRMRP
by which we create a model of artificial intelligence for image NWRUp PRGHOXM~ XUpLWp SUYN\ LQWHOLJF
recognition. &bsequently, we focus on the description of the SUYN\ VSUiIYDRIP]RFORYDRp RG ELRORJILFNEéF
methodology of creating mobile applicationin the Appinventor V~ SRGVWDWQH |MHGQRGXaHQp

environment, in which the model of artificial intelligence is used. 3RG3BPMH XPHOi LQWHOLJHQFLD A VFKRSQ
Keywords NRQD" Y QHXUpPpLWRP SURVWUHGt MH W
Programming for children Teaching programming Artificial SUDYGHSRGREQRV" ~VSHFKX QD GRVLDKQX
intelligence Artificial intelligence for kids Programming with spUiYDQLD VD WDN DE\ VIVWp® VSOQLO NRQF

artificial intelligence Applnventor OHG]L ]iNODGQp ~ORK\ XPHOHM LQWHOLJHQF

ABSTRAKT X 5R]SR]QiYDQLH REUD]X ]JYXNX WH[WX
&LH RP WRKWR pOiQNX MH SUHJHQWRYD% P8WWRIQLNX VDY RWEWM PRBMOPIRYGHQLH SUYN
XPHOHM LQWHOLJHQFLH QD UR]JSR]QiYDQLHXBEIMIANRY VNXKEBWR PRGHO\ MH

SRWRP PR&Qp SRXBRYD'F YF K BRIRNW U H G L DF K3 UHKRGIGEEBHK NWRUi QD ]iNOJm®H RYUHG F
QD YEéXpEX SURJUDPRY BQLDS Hisipme&H W L SUHGSRYHGl YEVWXS\ Y DO&atFK NURNRFK

metodiku V. Qi]YRPDGDMSRPRFRX NWRUHM Y\ .
XPHOHM LQWHOLJHQFLH QD URJSR]QiY RU? \%ﬁ?‘@@g@ |_>§\K/ LOHI\_/D ?_UtINRBEg
zameriavame na opis metodiky tvoriy SO L X pRIIRHV W UHG t PRY P IOD D |NO§GH sSuU
.OQOYHQWRU Y NWRURP MH SRXA4LWEé& PRG %E@I M@% t DQV ]bDVQH URT

~pRY¥QRYi UiFH V XPHORX LQWHOLJHQFLRX ]DPHUDQR
Programovanle pre detV\XpRYDQLH SURU'BEDRYQQFLERP MH DE\ SR SRX&aLWt PHWRGLN\ A&LD
inteligencia UPHO i LQWHOLJFRAefambvasie sluGelddVL x UREL" DE\ XPHOi LQWHOLJHQFLD UR]JSR]QC

inteligenciou Applnventor. SR]QDQLHEHEQWAMRQD FHO~ WULHGX V\VWpP
1 092 UR]SR]QiYDQLH SRPRFRX XPHOHM LQWHOLJH
9 V-pDVQRVWL YH PL pDVWR SRpXMHPH QSRIN/IEP-ﬁDLV\AB((?"F'IO| éWﬁbQEiHQIQLLdJGNR NR ~SUN
$SOLNiFLH D WHFKQROYJLH QD Ei]H XPM8 YBBV\/ HREMRY3PYBBWRGIN NWR

GHQQH EH] WRKR DE\ VPH VL WR XYHGF'%@WL Hﬂ%‘t Ne §WiRoBBRBO\ MH SRWR

MH UR]JSR]QiYDQLH RGWODpPNX SUVWD DCHER UADRY Rtk @WRM%\/%'F&&KW:%MDWGQ
SUL SUtVWXSH GR QidKR WHOHIyQX D@ﬁ%f%‘“%%‘%@ﬂ%wﬁkﬁwtﬂ'eé ePFHaTR Belqgiku tvorby
AVRIWYPURY&FK URERWRY? QD "Y\K DGPIYOR CREY I kP HARSHO KEUQEsOEpretQaviliR X

9 DND WHMWR WHFKQROyJLL PiPH YR Y\iRehgenseppa YR djiH BRENYFYUIINRY 9 NDS

QD ZHERYp IV\8 LUQMN~Q G zamerlavamenaoplsmeto Iky tvorby progrananine SURVWUHG't
ApE\IQ YHOWRU Y NWRURP MH SRXaLWe PRG

YR MH LQWHOLJHQFLD" "HILQtFLt SRMP Xy} é—IQFNBSI}{IW YD $XWRUL

6KDQH /HJJ D ODUFXV +XWWHU Y SUIiFL A$ &ROOH HCQLWL QV

RI ,QWHOOLJHQFH® Y URNX XYLHGZ)L80G/FELQ1ﬁL(t/Lb(V1I80I$JF&ﬁ:(LH(7

3ULPRP GHILQtFLt SUHGVWRDNYXMRY GBM ERDNVIEFOWRPL WO D K UDRM BItP S B Wit LQWHOLJ|

HQF\NORSpPGLt GHILQtFLt RG YHGFRY EREOIFKWN [SRUMK RQYDIE K/ MOR RZDQEP WpPDP
YHGFRY ] REODVWL XPHOHM LQWHOLJHQ¥RHO RKG QOW HDLLEK GHIR®@ XMW QU5 WN-RYHQV N
LQWHOLJHQFLX DNR ABFKRSQRV" Y\XAXFAHOISD@WHOYHB@PRIYWMH PR&Qp &LDNRP
VN~VHQRVWL SRURIJXPHQLH P\V@&HQLHpLOWMBRW B FK Y-RVRKDD ~@DX'GBULD ORERFK KPK (
FLH RP Y\ULHAL" SUREOpPP\ D SULVS{VRELOWBOQRMEOFE M XIREF&P S@NODGRP MH U
= GHILQtFLH MH JUHMPp &H XGVNi VOMMHMRVGELB[LYWXGNHW BYDMHUR DSOLNIFL
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XPHOHM LQWHOLJHQFLH D LFK YeYRMRYp_;s vagJHmoy @@GR@Q@O@e&’+N]{V(RUp
VD X& GQHV Y\X&tYDM~ QB Ki&NODGIGEFK D V\/)Ithig 1* )25 .,'63

-HGQRX ] WDNéFKWR D S.CRickoBok toblsbHuj& L FW\R PR R p NX RSDéN—W’HYISWXN@DCDCDDM3 N\
EORNRYp SURVWUHGLH NWRUp MH YH P\ WQ@@E@E g W R 5 a0 it YoF Rida/ W U i Q N |
QiP UR]JR]QiYD" REMHNW\ JHVWi WYiUH f@(,@g&@@w ,@k@tggéa,%ﬁ“@mK@XGH IDK D" Q
1D REUIINX MH JREUD]HQp SURSODRFXEAVKSS HfAlhM PRGHO NW RUEE KIWES R W
PictoBlox. GiW QDWUpPQRYD" 3UL Y\WYiUD QPRADARNMN W X
WH[W REUIJNYXpNiVOD BPH JYROLOL AREUI]
JODPHQi &H EXGHPH UR]JSR]QiYD" REUI]N\

H X& PiPH SURMHNW Y\WYRUHQé& JREUD]L
VSRVWXSH NWR GR @ H ASRESIRHEO

X 7UpQXM DQJO 7UDLQ
x 8p Viesthj (angl. Learn & Test)
X 90Ra& ODNH

7LHWR PRAQIRMOIMLDNEP VS{VRERMRoj®KR Pi Y
DOHM SRVWXSRYD"

2EUI]BRN8NiAND EORNRYpKR SURVWUHGLD 3LFWREOR[X

1D REUIINX P{dHPH YLGLH" YEVOHGRN UR]JSR]QDQLD REUD]X 9 DYR

QD REUI]JNX DSOLNiIiFLD UR]SR]QDOD &4H GLHYpPDWNR QHPi U~aNR D
SRVWDYLPpNASKHRYRUt QRV U~aNR DE\ VL VD RFKUIQLODS:

9SUDYR QD REUIINX DSOLNiIiFLD UR]SR]QDOD &H GLHYpPDWNR Pi U~aNR
D SRVWDYLpND KRYRUt A DNXMHP &H QRVta U~aNR3

2 E Ui] B:Kroky postupu

yDWtain MH SUYi@®WWRUHM MH SRWUHEQp YV
SURMHNWX D ]iURYH DM QDMG{OHALWHMALLI

PXVtPH SRVN\WQ~" QidPX SURMHNWX GRVWD)

GiW Y QD&RP SUtSDGH REUIINRY QD ]iNODC

PRGHO 'iWHBHW®QP YGRR NDWHJyULt NWRUp V-

2EUI]RNEVWXS ] SURJUDPX QD UR]JSR]QRQORELREQH]NXRBHO EXGH SR QDWUpPQRYDQt
Pictobloxe [4] WéPLWR NDWHJyULDPL 3RPHW YVWXSQEFK G

MIT App Invento? SRQ~ND VpULX PHWRGtN YKF%(\S WFp g: g E\ EROR PRaQp PRGHO

AVWYR YVW;

LQIRUPDWLND QD QL&&RP D Y\d4RP VWX S/ ?32?‘ é?

6~ |DPHUDQp QD VSR]QiYDQLH ]iNODGQ S eFKDGRIEVUViI
W\SLEN&FK SUH DSOLNIFLH XPHOHM LQ o EXG'} .
experimeQWRYDQLH REMDYRYDQLH D WYRU %/|§ ﬁ gﬁaépf@

YODVWQé&FK PRELOQWEENK pai®inejN osiovy 2 R tVﬁgQ’VH\ ﬁgf;
Y\XpRYDFHM KRGLQ\ V~ N GLVSR]tFLL D %)phw \égb It M NDWH.
SUHJHQWIFLH SUH XpLWH RY YLGHiI a7 IJDt:S_HblNR(‘
DSOLNiFLp WIR&RELD > lGNUlW 3UH RE\KAHMWVLIDWFSURFGREQp MH SRW|

DO4LH ]DXMtPDYp PHWRGLN\ D SUtNOPG\ORMH ODXRUWORYBEPHAHMDFE YVWXSQéFK
LQWHOLJHQFLH QD 4NROIFK SRQ~NDM~ QiVWURMH QD ZHEVWUIQNH ODFKLQH

learning for kidd 1iVWURM XPRa XMH QD ]J]iNODGH QDELFK YVWXSQeéFK

GiW QDWUpQRYD" PRGHO 7DNi¢Re QDWUpPpQRYDQé PRGHO SRXAa

QDARP SURJUDPH 3RXaLWé PRGHO UR]JKRGQH pL VD REMHNW DOHER WYDU
NWRUé ERO QD YVWXSQéFK GiWDFK ]JKRGXMH V WéP NWRUé FKFHPH
URJOLARYD" $N V~ YVWXSQp GiWD REUiIJN\ SRWRP PRGHO UR]JSR]Qi bpL

VD QD REUIINX QDFKiG]D QDXpHQEéENRERMUIHNW OHWRGLN\ D QiVWURMH
XURELD XpLWH RP D 8WXGHQWRP SUL Y\XpRYDQt UDGRV" Y\WYRULO SiQ
Dale Lane 6].

1 https://ithestempedia.com/product/pictoblox/ 3 https://machinelearningforkids.co.uk /
2 https://appinventor.mit.edu/

114



DIDINFO 2021 8QLYHU]JLWD ODWHMD %HOD %DQVNi %\VWULFD
ISBN 978-80-557-18231 ISSN2454051X

IRWRJUDILL JtVNDQHM SRPRFRX QD&HM DSC
SHUR &iOND 86% N ~p DOHER UHSURGXNMW
SRPRFRX IRWRDSDUiWX SULDPR FMdkdD SOLNIF
SR YéEHUWAPR MDYHQWRU GRVWDQHPH Y\JHQ!
DGUHVX 1D WHMWR DGUHVH VD QDFKiG]D QD
GR QidKR QRYRY\WYRUAPQ plvBnto@ UM H N W X

URJ4tUHQLH 7RWR URJ&tUHQLH WX QiM
A0/ .&RPSRQHQW: 9 3QRMQWROK $835 Qia S|
VNODGi ] JUDILFNHM pDVWGEL]PDNY pJRpOYMRY D
bloky NWRUi REVDKXMH SURJUDPRYDFLH SURV

41 3BRVWXS WYRUE\ Y]K DGX PRELC
2EUI]ARNDWHJYULH YVWXSQéFK Gig¥ SURVWUHGt GL]DMQpUD Y\WYiUDPH Y]K [

$N X8 PiPH GRVWDWRpPQé& SRpHW REUIINRYPMEPWREFETSEDIKXNBIINWRYRX D EXG~ Y\IDUEI
NDpLpNX D SHUR P{EAHFPRH POV WU HWBPOQ Q 7REMHNWVRHMGH D V~pDVQH VD EXGH ]D]QD
VD Y4ADN UR]JKRGOL QiaKR SURMHNWX SUB®PB R FRXa L\HW RFSEEM NN WB\U L 8 odWNY LhpDQt GL]DM
D UHSURGXNWRU $ D4 SRWREa R Hest D sUHEﬁBQUQWh]p@DWIﬂW\ Y DYHM pDVWL REU
9 pDLéahs& TestVD PRGHO QDXpt UR]JSR]QiYD %%Q%N%EL@ \FQWpHSH'\QWRNJVWLQVD(EQDaLFK !
Y\StdH pR ] FHURKKWRPEURSF XURELOL D pR M p VSUDYL"

DOHM OERJURN .OLNQHPH Train We® MéchiGeO R

learning modelD V\VWpP DXWRPDWLFN\ QDWUpQXMH PRGHO 7UYi WR

VSUDYLGOD SiU PLQ~W

2EUI]BRNLDW RYDQLH PRGHOX
UilE upQ Q GHO 2EUJ] N7YRUED Y]K DGX PREGQHMWRBOLNIF
3RVOHGQRX pDVVRR AHFMMXSRGMID X GR DSO

R
FLH

OEUI]JRN WX MH SRWUHEQp LPSOHPHQWI% Eﬁ "lghSULG'PH PRGHOg

MHGQPKR ] GRVWXSQ&FK SURJUDPRYDF t\m%B o ﬁ@nggfkw?wér

PRAQRVW! 6F UDAPFIKverBarWKRIE PP SUtSDG D RLE

vybrali App ,QYHQWRU 3RG D LQAWUXNFLt S '-:L BlY 5@,&?‘§QHQ&’H60DEHO WHQ YC

DNR URJAtUHQLH GR Y\WWRéop KRt RIAEPY WLFDO QJHPHQW?

NURN VD EOLA4LH SRJULHPH Y NDSLWROH pDVWL A3URSHUWLHV:® YODVWQRVWL |P
aumiestnenie  pomocou komponentuAODEHO3 9 pDVW
A&RPSRQHQWY' SUHPHQXMHPH A/DEHO 3 QI
JRSDNXMHPH SUH YAHWN&FK NDWHJyULt RE

1liVOHGQH Y\WYRUtPH WODpPpLGOR WDN &H Y
WODpPLGOR YORAatPH KR SRG 39HUWLFDO
parametre tb pL G O D

7HUD] SRWUHEXMHPH Y\WYRUL" péstp]RY D W H
SULGIiPH [A__ﬂ-RUL]RQWDIﬂD\AB\MUD/Q/\DHRNWW3

. NRPSR% EHO3 D XSUDYtPH SDUDP
2EUiI]RNMMURJUDPRYDFLH MD]\N\ SURVWUkbﬁ-I\I!,OIRetu R NWRUeFK MH

PR&Qp LY'ORRGH O ) .
Nakoniec z<SDOHW\ SULGiPH DM QHYLGLWH Qp NF

4 T7925%9% :(%29(- $3/,.E&,(_. ARORFN3 D AIGRMDM®@PE PiPH OEWRRE SR]UL
POMOCOU APPINVENTOR +75(7E 4.2 Postup tvorby programu smodelom

.52. 9 0(72',.( + $'$- zumelejlntell encie

9 SUHGFKiG]DM~FHM pDVWL VPH RStVDPLySYXR RN\ d‘bVVJ'ﬁGB'B\DXMHPH IXQNF
A+DGDM WHMWR NDSLWROH RStaHPH SRBPEXS | MWE\N %Lpo YAWYRULOL Y pD

DSOLNIFLH $SOLNIFLD EXGH Y\X&W0(D" HRGIR ¥,
SUHGFKIG]DM~FHM NDSLWRO\ ORGHO EXGH URJRIQIYD" pl Vo QD
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X 3R VSXVWHQt DSOLNIFLH VD VSXVWLDDWRSREN\WDHhEXRRWKBUHDJRYDYESLVRP  Ax*
bDV Y KRUQHM pDVWL REMDXRGNFK PSROGMDERD VD WL QiMV" YAHWN\ XUpHQp YHF
x PR VWODpPHQt WODPLGOD AJtVND" IRWRJUDILX?® VD VSXVWt IRWRDSDUiW
X SR JtVNDQt IRWRJUDILH VD IRWRJUDILD RGR40OH QD UR]SR]QiYDQLH
Y O R & HrigopétuX
x MRGHO XUpt NWRUi ] YHFt NDpLpND SHUR VD QDFKiG]D QD
IRWRJUDILL D Y\IDUEt SRIDGLH Qi]YX GDQHM YHFL JHOHQRX IDUERX
Y PRELOQHM DSOLNIFLL
x PR RGIRWHQt YAHWNEFK XUPpHQE&FK YHFt VD JREUD]t QRWLILNDpPQi
KOiaND VSROX V GRVLDKQXWEéP pDVRP

Postup tvdoy programu:

Najprv inicializuieme JORE iDUHP H QIR Up VLNY¥\WYRAEPHBRIN3RGPLHQND XNRQPHQLD UR]JSR]QDQ
KRGQRW\ AIDOVH?® SUH YAHWNORDWHNYULH REUIJNRY SRjgkiay

Y DYR 1D REUIJNX MH JREUD]HQi REUD]JRYND QDA&F

2EUI]BNQLFLDOL]IFLD SUHPHQQéFK Y DYR SUIFD VWRSLHN
(vpravo)

3UL VSXRWSRIQiIYDQLD VD VSXVWLD VWRSN\ pDV NWRU& VWRSN\
]D]QDPHQIYDM~ VD ]JREUD]XMH 3RVWDpt QiP XNDJRYDWH PLQ~W D
VHN ~ Q GO BRI &N

3R VWODpHQt WODpLGOD AIRWR:® VD QD WHOHIyQH VSXVWt IRWRDSDUIW
IRWRJUDILD VD QiVOHGQH RGR&0OddelGR PRGHOX = EORNRY QidKR P
Y\EHULHPH A&ODVVLI\ LPDJH® WHQWR EORN ]JDYROi IXQNFLX NDWHJyULH
NWRUi SRA0OH IRWRJUDILXBRI®WEKR PRGHOX SR]JUL

2EUI]BRIN8NidAND EHALDFHM DSOLNIiFLH V XPHO

5 =E9(5

=INOPDHBWRGLN\ NWRUi MH RStVDQi Y WRPWR
jednazSULHEH&MRKK SUHGPHWH 'LGDNWLND LC
MH Y\XpRYDQé QD .DWHGUH LQIRUPDWLN\
%W\VWULFL AWXGHQWL GUXKpKR URpPQtND

2EUI]BNXQNFLD IRWRDSDUIW Y DYR URYBRYDRH @iblavidgtiky WWRPELRRVWDOL ]D ~OR
Y&VWXS ] PRGHOX 8, YSUDYR Y\WYRUL" SURJUDPIWRUVNp DNWLYLW\ NWF

3RXALMHPH PRGHO X RAH4AXBdvhphn@ntl HNOW RHJ IQWHOLJHQFLH D JIURYH V- XlAJbHQp S UH
eFK QLHNR
t
(‘il

VPH Y\WYRULOL Y NDSLWROH ORGHO ?ﬁ%&g;@é@g%ﬁ%%#W%%M%Ewhlﬂ ] QLFK V
H =

IRWRJUDILD SDWUt D YUIWL QiP QDVSI" RAG HEPH R QAW DWRYD" & H
Pomocou podmienk A -X/6 (2 JLVWtPH Qi]JRY NDWHISH&EEBH aWSOQLOL ~ORKX D Y\WYRULOL SU
NDWHJyULL MUIRGMRIQNDM VSOQHQI [PH\QERK LKEI/WRIRM PDFKLQH OHDUQLQJ IRU N
SUtVOXaQHM SUHPHQQHEMI]@N AWU&MPVBRIMIEDL VSIWQdtia YI]E\

SRIDGLD SUtVOX&QpKR QilYX NDWHJIyULH REUIINX QO RRELPLH M ASOLNI By N\ XPHOH
QD JHOH@E WYL (napr. Scratch App ,QYHQWRU NWRU@ ALDFL GRI
1D NRQLHF WRKWR FA\NOX SULGiPHLSRGP LH QN X WD vRE WMREWIEY WLO\WYRULO MHG Q|
V~ YaAHWN\ SUHPHQQp QDVWDYHQpP QD KRGRBWIXNAWNXHAPWRLDERONI¥ED YRS R]QiYD »
UR]JSR]QDQp YaHWN\ YHFL $N VPH QDaoL YiFHWRN\WWOYPH QpsUBRPIDNWPXOPNXMH Vv
LQWHOLJHQFLH D QD ]iNODGH RGSRYHGH
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Pi REURYVN& SRWHQFLiO D MH MHG Q& | &tO8 4l MERKNLhRMBrorDd i RSBt
XPRa XM: XFiHOH'\,fG RQW/BI'O DI QFA LN ah%md%r?celn Frontiers in Artificial Intelligence and
]IINODGQEéFK aN{oO Aplications 2007.vol 157 p 17-24,

x A3UHG WRXWR DNWLYLWRX VRP VD V >ij RX LOWHOLIHOFLRX QHVWUHWRO
QR |DREHUDO VRP VD GHWVNeéP suRblUBERSIHTPERMIN phtelfigence: A
GRPQLHYDP &H SUDYp DNWLYLW\ wRK\Rgnty QiMaching itehigeneddingyandmachines.
ALDNRY ]INODGQE&FK &N{O YBEMG " DYH K7 NUM@P4 p.-391-44 ISSN: 09246495 DOI=
RVREQH EROD SUIFD V QiVWURMRP P D EO¥IS1I8B Y P01 IRU NLGV
YH PL ]DXMtPDYi D P\VOtP &H URY Q D3y éALBUSNVS. AbusvVButiR®for A tHaddy of intelligence.
SUH &LDNRY NWRUE&FK ]DXMtPD Y&HW N EED RihsadtiorbHSysldhs, iMaRdDybeeticsl 991,
QHSRVOHGQRP UDGH WR SULQHVLH R&blYH fol3ip.&8-B00UDPRYDQLD D

KRGLQ LQIRUPNW PR @DWRL YIXALW LD WRKW R NWhBMiR cotonline]. 2021 Pictoblox
V- REPHG]HQp OHQ IDQWIJLRX ALDNRY it 20200108 @ 'RBVWSme i '

. WHMWR DNWLYLWH VPH Y\SUDFRYDOL P HWiSS3/hBEempewAR bhv/skop/ot ket QETATTEEY R C|Q H

SOIQRYDOL RYHUL" QD ]iNODGQHM &NRPDH intlgéhc&deM&D Y XM~ SHGDJIRJILFN~

SUD[ DOHER QD LQIRUPDWLFNRPi 20U~ &fsx—— Y X M~ \

JINODGQ&FK aN{O Y %DQVNHM %\VWULFL[g]lp{IW%;E;V %6%%@%?% %5” VTP

RNROQRVWLDP SDQGpPPLH VD QiP QHSRGD ?% ] NS g%% D RYHUL "

W~WR PHWWGLIPEHQ G~ID" &H VD VLW FL B .1@@% wEpIeT th |tRcl-gp|T|”|Velntor

GREH JOHS&at D P\ VD RSI" SOQRK®®Q R W &H ;%NEI’:\{/?/L\?\?I?(%%F%I u%t%@afgwrgglgﬂ[wﬁOZl-Ol-
! p

|https://dalelane.co.uk/blog/?m:202(P02

32 $.29%1,(
3UtVSHYRN MH SRGSRUHQé& JUDQWRYé&P SURMHNWRP ,PSOHPHQWIFLD
QRYEFK WUHQGRY Y LQIRUPDWLNH GR YéXpE\ DOJRULWPLFNpKR P\WOHQLD
D SURJUDPRYDQLD Y SUHGPHWH LQIRUPDWLND Y VHNXQGiUQRP
Y]GHOiIYDQt SURMHNYEO2Q*$S  80%
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,GHQWLILNIFLD JUDGIFLH LQIRUPDWLFNZE
Y\XPRYDQt HGXNDpPQHM URERWLN\ QD
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at primary school
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Katedra didaktiky matematiky, fyzikyiaformatiky, Katedra didaktiky matematiky, fyzikyiaformatiky,
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Slovensko Slovensko
andrea.hrusecka@fmph.uniba.sk karolina.mikova@fmph.uniba.sk
ABSTRACT ]JDULDGHQLD GLJLWiOQH IRWRDSDUIiW\ W]

In this paper we focus on identifying a sctiat would represent GLGDNWLFNp SRP{FN\ 9 UIiPFL QLFK DM DVL
the cognitive levels of difficulty in teaching educational robotics at B¢ % RW W]Y 3YpHO\" > @ 6WUHWOLyVPH VD !
primary school. We carried out the research at two different schools WLHWR URERWLFENp KUDpN\ RVWDOL Y V NAL
and during the closure of schools at home. We worked with a seriesY HD OL]JRYDQp DNWLY ',-W\ 1D PAH UbQp Q D Ye
of activities that we iterately developed, edited and then analyzed. Y\XpRYDQLH SURJUDPiIWRUVNEFK NRQaWUXN
Our results suggest a folavel scale, with each level containing 4 Produkt [3].

different areas. By combining these areas, we can create agradatio@ HG]LpDVRP Y]QLNOD QRY¥BIUEHRWD RWWRHD\-
of activity as required by the cognitive level of educated students. U Rrjla funkcionalitu BeeBotov. Viac o nich v kapitole 3. Tieto

Theseare preliminary results of qualitative research, which are URERWLFNp KUDpNQIDXMDOQRYIHDONY XOM Y
located at the level of the cognitive domain and will need to be NGH Y]J]QLNOR YLDFHUR PHWRGLFNéFK PDW

linked to the psychomotor domain in the future. SRXALWLH Y aNROVNRP SURVWUHGt > @
Keywords 9 UIPFL V\VWH P DWidMeuk&u ifotiGatika na
Educational robotics. Difficulty gradation. Cognitive operations. 60ORYHQVNX VPH VD UR]JKRGOL QHLJQRURYD'
Blue-Bot. Primary education. VWXSQL D SRGUREQHMAaLH VPH SUHVN~PDOL
WR SUIYH HGXNDpPpPRWR URERURIEGHDMKEHL H Y
ABSTRAKT SULpPRP VPH VD ]DifFH M DIGQIRUP DWRENEFK NRC

UHSUHIHOWRYDOD NRIGLWITOH VWX Sau ik yan B ERFION, QKR (BDM ) YIXPRY D

t )
HGXNDPQHM URERWLN\ QD VWXSQL ﬂlkb@-gf@)@gg\?“w L’f;g%g%ﬁ I Rk FHBRO |
GYRFK U{]Q\FK &NROIiIFK D SRIRPi FRPYR D' Ra R R D LP URIXPLHPH

SURVWUHGt 3UDFRYDOL VPH VR VpULRIXUBNWDLFitWR UNWIKE UPRYBHERBWNBY WOLGIH VHNY |
Y\YtMDOL XSUDYRYDOL D QiVOHGQH BR@YROHRYB®LSRI®aH YEVOHGN\

QD]QDpXM~ 8WYRU~URY RY~ aNiOX SU'—Q%%U\#BDFD‘G*W%\SHLWREMR§¥M§WPL V~ QDSU

U{]lQH REODVWL .RPELQIiFLRX WéFKW%as&lE’]%QIkg\ﬁélnieYeba%%rlﬁiuaY)éw iub™"
gradoYDQLH DNWLYLW\ WDN DNR SRADGXMH 'NRJQLWt D ~URYH

Y]GHOIYDQé&FK &LDNRY ,GH R SUHGEHé%}L{JRWépﬁﬁé?RIELNW IR B YRIMNK R DG MHGQE
YEVNXPX NWRUp VD QDFKiG]DM~ QD ~YRERRHURRLHNRRHOIWPIcRPPpQ\

av EXG~FQRVWL EXG~ SRWisytkomot@itkod U HSt&/MIB&+HU R XPLHPH SRG WéP MHKR QDWRpH
GRPpQRX SRGORA&Niet). UHVS V

. ~pRYp VORYi 3RGORAMI® AWYRUpPHNRYiI VLH" Y URJPHURFK
EIXNDpQi URERWLND *UDGIFLD QiURPQRWW R U pRIANQS WitYetpaREsH WistH

0, A = A3
Blue- % RW 3UYeé VWXSH =a 3ROtRMR MHGHQ AWYRUpPHN QD SRGORA&NH |
1 092" REVDKRYD" QHMDNE& WYDU QDSpod)} NYLHWE

(GXNDpQi URERWLND VL QDFKiG]D X4& G RMcdder ACTIEURGHHS VDMK PMIHV VR YEOXHWRRW
NYDOLWQRP D PRGHUQRP Y]GHOIYDQt -PRIGIUR SIRVAN-DQ VBifE INDVRD HSVR PDEX GHWL YNODG
SUHV~YD GR pRUD] QLAXPRLDWRE REHYPOMWNIRYEFK GLHOLNRY 6 GH"PL KR YROIiPH
HGXNDpQ&PL VWDYHEQLFDPL V~ /(*2 OLQGVWRUPYV (9 pL 1;7

$UGXLQR D Y SRVOHGQHM GREH x&a DM 2]RERM 2/ PLFUR ELW 9 UIPFL

projekit 9]GHOIYDQLH SHGDJRJLFNEFK |DPHYWGQRBXRMPADWHUAHN&FKNE YSO\Y QD NYDC
AN{O DNR V~pDV" FHOR 1] Bt WrokpthROY ] G H B N\\DHPL IV N ~ V H QRWWtt Xop JWX¥pR DM VRIWYpUR
D& GRGDQp GR PDWHUVNEFK &N{O OHRHHERFRWMDRXOMWLNNKQNLOHDOL]IFLD SUtND
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XYHGHQpP DVSHNW\ RYSO\Y XM~ Y]GHOIY BF ICHARAKT BRI H (LB GHEEEH 2
SRUR]XPHOL ]YROLOL VPH NYDOLWDWtYQﬁq%g.gXsz QD JRGSRYHGDQLH
H LOL

QDELFK Y&VNXPQE&FK \RUKPRN GINRVIYRM VP .
HGXNDpQpKR -BiRBFRORD ¥ BX HVpULRX DNWEYWWMWRHRPBDOGEEE! VPH UDGL SUBEGtaLOL H
QD SURJUDPiIWRUVNp NRQaAWUXNW\ NWRYERUFHYRIG Y KR OLVENGRS HBEERKRGFX URER
WRPXWR QiVWURMX VPH VD SULNORQIE88BO} YLDFHUEFK G{YRGRY 1D

6ORYHQVNX V-~ SRPHU®RWUYRXZDWHEN N&FHK BeeBot a BlueBot

ANROIFK DM SUHWR VPH VD UR]JKRGOL QBPGY TR SBERRNYR% ANHP DO SRGOT
%RWPL Y SUY@&FK URthNWdﬂQNtéV—-?EH—H&%& !
GRVWXSQp XA&tYDWH VN\ QHQiURpPQp D
0
i

Yg &b RE ISNLFN' KUDpPpND R UF
< T L 3 C
]JDXMtPDYé&FK SURJUDPiIWRUVNEFK NRQé’%FP Eﬁﬁl ’%ﬁbé EL@W@N%ERSYDQ'VSSUY]?W]
rozvojmnoh@ FK JUXPpQRVWt DNR QDSUtNODG FERRNBBRISYVRE yHMat KDUGYpU

%é
YHUEDOL]IFLD P\GOLHQRN D SRGREQH > 1iNo®GQeFK a4N{O 9\XA4tYD UHODWtYQH ULDC

1DELP KODYQé&P YEVNXPQéP FLH RP ERORJREVIQQWRI DNRYDR BNVQD pNWRUMD]\NX /RIJR >
E\ RGUi&DOD SULPHUDQ~ NRJQLWtYQX QiURPQRV" RSHUIFLt SUL DNWLYLWIiFK

SUH &4LDNRY SUY&GFKHEARYPHNRNMNAPRKOL SULVSLH" N

OHSALHPX SR]QDQLX QiURPQRVWL SURJUDPiIWRUVNEFK NRQAWUXNWRY

5R]JKRGOL VPH VD SUHWR SROR&L" VL QDVOHGRYQ~ Y&EVNXPQ~ RWi]NX

$NR Y\]JHUDM~ ~URYQH NRJQLWtYQHM QiURPQRVWL SUL RER]QDPRYDQt
ALDNRY VWXS D =& VR ]iN@DpGroti SURJUDPRYDQLD
Blue-Botov)?

1DMVN{U EROR SRWUHEQp VD RER]QiPL" V QiURPQRV"RX MHGQRWOLY&FK
~ORK SURJUDPiIWRUVNEFK NWROmM.VD GDM~ UHDOL]RYD" V %OXH
3RpDV Y&VNXPX VPH PXVHOL SUHWR QDYUKQ~" D RYHUL" YLDFHUR ~ORK
DE\ VPH YHGHOL JLVWL"RBRR R{BB i FLDI UD'RKKSUH

ALDNRY SULPiIUQHKR YPERMPYLD QMWRVIi %BQXH Q L F K2 E Ui]RNBlue-Bot a BeeBot

Y\WYiUD SULPHUDQ~ Yé]YX D RVWIiYD V¥RRdb, RWRPYRPEH P&V OUEGMNRYD Mddnyteda NR DNR
VpULD WLFK Y\XpRYDFtFK KRGtQ NWR Ui YEDIN' H HripRERW X WRD RIEKRO QD RP

YEVNXPX DOH Y\XALOL VPHnMoveDWMRe V~AMNRINWURMIUHGX F~YQL YSUDYR Y DYR
'H &H LGR]RLDKOX SUiIFX NWRUi E\ SRVWRIXRW OB NRR) QA 1 Q DRIRDER K [SOQE NTK| Y t R E
QHEXGHPH VD MHMWRMPWRYBOQRWSHNR®RGYID SUHGFKiIiG]DM~FH DXWRPDWLFN\ QHY\PD3
SRYDK\ YEVNXPX VPH VD URJKRGOL SUH MEYDIXIRV ¥ &RM B R W YBRQMBWHANB &I PHH Y MHGQHM
QiP XPR& XMH Y LWHUDW!tYQ\FKSENNQRPK Y®DS UL EsQls ARYRIWNUWO XAK YLH ]JDSDPIWD" Y
XVSRULDGDQLX ~ORK QD &NiOH D WDN ]MHPWRYD" SIREHOXFDDG MWOX W20 BB b QiRrEdbE / ($5 D
D SRX&tYDQE&FK SRMPRY OGDMH VPH JEQHKDEOEHDPPRFRSDWHURMDAEHK Vv~ JUR]XPLWF
JISLVNRY YLGHR]iI]JQDPRY IRWRGRNXPHQW it HD bt WBRIKRHRURRGRX WRKWR RYOIGLE
XpLWH PL D 4LDNPL QHSDPIWDM~ SRVWXSQRV" NWRU~ URERWRY

1ia Y&VNXP SUHELHKDO Y WeadiRchKNaJR]8Upide RRYRXRYRMIWXSQRV"RID'VWDU~ SRVWXS

]JINODGQHM &NROH Y KODYQRP PHB&H NoRél gk WHL YRDRLPYARYH RR\GiIY¥D" DM LQéePL VS
Botmi ato v triedach 2URpPQtND DaD aUIRE®YND

D& ALIPM&Y SUL DKOHM PE@WMVW@[MGMM&%E?@{DRgRPWDEOHWX DOHER SRptWDpD
v EOtNRH NpKR PHVWD NO5 f~ i DI MLQ LNDA RYU _

nemalisSWDN&PLWR URERWLFN&PL KUDpNDP}?V%~VF§|QM\5\’/HD?&@s%@‘é'ﬂﬁwoo

YEVNXP Y URDP&tNXALDNBRPDV X]DYUHWLD &N{O ]

G{YRBIXQG p ALRQB®R tYPH RYHURYDOL MHGQRWOLYp DNWLYLW\

V GH"PL Y PDORP SRPWH SURVBRIQHKGY GRPiFRP

VPH VD GH"RP VQDALOL SUHGORAL" URYQDN&P VS{VRERP DNRE\

pracovali vaNROH VDPRVWDWQH 1LHNR NRNUiW VD QiP SRGDULOR

YIWYRUL" DM GYRILFSULEDLERGIR URY QD NAR, Yl i 5 X NIANRX SURJUDPX
=Y1paD Y4DADPRYRVAWQ=~ SUIFX GHWt QD 10 HbY &Tile Code eaderajsw 'aBH\US_SU ’\JWUO o

t

. OHW RptW
Poda,OR VD QiP WDN SR pLDVWNDFK RY VR 0 §f|o =% A
KRGtQ NWRUp REVDKXM~ YLDFHUp DNW%%&W&E'?I{% OF\?% R RRIS Py SRMHQE
NRJQLWtYQH |DVWUHAHQLH WEéFKWR D YW \}\;NODGH LWHURYDQéFK
YEVOHGNRY ] SRIRURYDQt VPH QDYUKOL3WWXEGHRLOD NE@#WRQ@H\E@% HWDpRP M
RGJUNDIGE NRIJQLWtYQX SRVWXSQRV" RSHRIFQENIFL RERRPHERERYD § WREY KR aB PWRUERC

SURJUDPRYDFtPL NRQAWUXNWDPL QD R¥INGDQE H H &MXIGHHY SBrikl BUlopMGMHRN YANR QI
Blue-Bot. DOH DM QDSOIQRYDQtP SRVWXSQRVWL SU:

1'"LVWULE~WRURP SUH VORYHQVNp a4NRO\ MH QDSU 306 'HOWD V U R
[https://pmsdelta.sk/robotilg}a/
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REUD]JRYNH D NWRUp SRWRP SR SUHVXQXWt YLUWXiOQHKR URERWD QD
QHMDNp SROtpNR D NOLNQXWt QDBBONODPLGOR *2 Y DSOLNIFLL %OXH
Y\NRQi

BRPRFRX PRGUpKR SDQHOD SOIQXNWRH~-SRVWXSQRV" SUtND]RY
SRWRP SR aBsidwiHha%yRodahie.

3.2 SHODWtYQH D DEVRO~WQH ULDGHQLH
9 SURJUDPRYDQt NWRUp UHDOL]XMHPH V GH"PL QD SRptWDpL MH

SULURG]HQHMALH NH V DEVRO-~WQ\P ULDGHQtP SUDFXMHPH VN{U DNR V
UHODWLtYQ\P

$JHQWD SRWWRWULDPRYODURNMHUIHGLDFK V DEVRO~WQ\P

ULDGHQtP RYOiIGDPH EX &tSNDPL QD NOiYHVQLFL DOHER WODpPLGODPL V

URYQDNé&P Y&]QDPRP NGH 9 |]QDPHQiIi SUHVXQ DJHQWD R MHGQR

SROtpNR VPHURP KRUH ; SUHVXQ DJHQWD R MHGQR SROtpNR GROX

SUHVXQ R MHGQR SROtpNR YSWUDIYWRRDRE& R MHEQIRRRIFHPIBDVWRY QH ULDGHQLH URERWD

DNWXiOQHM SR]tFLH 7DNéPWR VS{VRERP ULDGLPH DM URERWD (PLO

GUXKRP VYHWH Y 5RERW (PLO > @ RG4$lB.®6M<R<UlQ|:&3&|($LO)8NOLNDQtP

QD SROtpND Y SUYRP VYHWH VD Y GUXKRRytY WDMOH SWHEOR/ @D YIDGEGL | QDAL

SRPRFRX WODpPLGLHO VR &@tSNDPiade@& Ui]RN~VHPRVWRPMRRWPSHiIiPH QD NDWHGUH V Y

QHULH&LPH VPHU QDWRpPHQLD DIJHQWD WRMWRMNIRW YDGBHOHQWQDP Q@ QHRWHRYDQtP 1D
KUDpPpNA%®RMHY PDWHUVNEFK &NROIFK > @
UHIOHNWXMH CRNWALNWWRVUEFKLVWPEHY VD |DPHUD
JUDGRYDQLH QiURPQRVWL LQIRUPDWLFNEé&FE
UHASHNWXM~F NRJQLWtYQX Y\WSHORV" GHWt
Y pDVWL PHWRGROyJLD VDPRWQp DNWLYL
YEVNXPX DOH OHQWRiIWWURMRPHEXGH PH Y+
SRGUREQHM&LH DOH SUHGVWDYtPH NRJQLW

1DPL Y\WERIWHRPIi ~UYRNWRUEéFK VD ]DPHULD
JUDGRYDQLH aWV\URFK U{]Q\FK REODVWt

a) 6S{VRE QWIFMRY V HGXNDpQ&P URERWRP
b) 1iURPQRV" SRIGBWRBNVUDGXMH QD ]iNODGH
KODYQH SUtWRPQRV"RX REMHNWRY QD MH
c) Stav HG XN D po@qiKk RNWRUE& MH XUpHQé& XUpHQt
VPHURY&P QDWRpPHQtP 1DMpDVWHMAELH
2EUI]JRNSEVRO~WQH ULDGHQLH URE R WIR pR DOT®HERMNRQFRYHM SR]tFLH

. d) P MRBRW QHPi Y
T A SR TH A g f i W%%wa ﬁwmpg voico: |
P A EH MDIIN
Y&]QDP 9QIQBRMXQ GRSUHGX R MHGQR _

QDWRpPHQLD DIJHQWD : SRVXQ Y]DG R MH PR @bQRVWL SUF

RWRPHQLH VD QD PLHVWH R f YSUDYR p &P XUPXM~ !
f Y DYR EH] QiVOHGQpPKR SRVXQXWLD E‘ &%) ’\% oBDQPKR SUIND]
SROtpNR YSUDYR RRGF LOHN & R VOWQHHEVK NBH P H ]YE’ QL G RaN «

SUtND]JRY DNR MHGHQ DN SUiYH QLH MH1 DJHRWH RWRpHQe Y VSUIYQRP

VPHUH 9R YLUWXiOQRP SURVWUHGt MH WDMDWNBDELBSHQLH SRERWHWHPHRHYHU 6

SULURG]HQp OHER VL V~pDVQH PXVAD XYHEBPRNIP" VILEHE HQHW RPQ RY Mbliadenie DF N DL

SRItFLX RWRpPHQLH NNRPU &M WPBHRP 3RV HRgramova) t P

5RERWD (PLOD WLH& ULDGLPH DM UHODWtYQHRpBRH" DERGCORERWF(PLOQOD SRGORAN

2EUI]RN MHGQR]QDpPQH XUpHQi REMHNWRP UH

3RPRFRX URERWLFNBIEKNMRpPLND YOXGELD StpomoheteyHpPLDWRpQE VPHU QLH MH ULHA&H

Y&DN V GH"PL P{&HPH SULURG]HQH SUDFRMYDYREFERW Y8GbHRYRPPR QDWRpPpHQE 9 L

ULDGHQtP 1HSUDFXMPPEURXWBHGHUWRIHO @ SUHI6ORPYDPRJUHMPHGDQRD7LBEWRNIBUDY |

'"HWL WDN P{&8X QDVOHGRYD" URERWD SRAWiINGEAO— URY QIHRMRQ DN p

QDSRGRE RYD" MHKR SRK\E\ 'HWL VD WD NProrameageNRQRNMXONW\ DKALH

SRWRP YHGLD DNR PDM~ DOHM SRNUDbRYD ptWDQLH D LQWHUSUHWRYDQLH NUiWN\
]JDNUHVOHQLH WUDV\ SRG D GDQpKR SU
ULDGHQLH URERWD ] PLHVWD $ GR % EHI

- riadenie robota z miesta A do B s podmienkou prechodu

GDQRX PHGI]L SRJtFLRX
LGHQWLILNIFLD PRAaQ&FK NRQFRYé&FK Si
SUtNDI]RY
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UHYHU]Qp WUDVRYDQLH X4 SUHMGHQURMpRIRWWI\L D LFK REVDK SUL RER]J]QDPRYDQ

ULDGHQLH URERMMBIEH] SUtND] JiNODGPL SUR J4d péhRd BIGRdIov). Identifikovali
2. OURYH VPH\WW ~URYQH NWRUp UHSUHJHQWXM~ J
2YOIGDGLWGHQLH URERWD SRPRFR®IURHRRYVWIO SPUGYH®HOIYDFtFK DNWLYLWIiF]
(program L M Y L G t YHGLD Y EXG~FQRVWL RNUHP LQpKR SF

LiIURPQRV" SRAGIRAWRUp SR]tFLH QD SYREGHRANKWFK-DNWLYtW pL SUL SRVXG]RYDQ
YR @tedanie VMHGQRILEGHMWLILNRYDWH @PRYH &NiD\ SRELY QiURPQRVWL SRGORAN\
Stav robota: ALDFL VD RER]JQDPXM~ V XUBROD&RRLWPHBERMWD aLDNPL D SURJUDPRYD
QDWRpPBIRERWD SRPRFRX VPHURYHM PURHELFID"K&WHUBRQ@M QD a4NiOH VD GRWEéND
vpravo,Y DYR PpLQQRVWt J]DPHUDOL VPH VD Y WRPWR pOif
Programovacie NRQ aW U X NW\ NRIQLWtYQ\FK ~ANRIQRY URHAMWRPES USBL
SULGIYDQLH REPHG]HQt SUL SUHF KsroGatbnFrRIP SR GSORM/X YaAHWNEPL ~URY DPL %O
H]DNi]JDQé SUHFKRG QLHNWRUéPL XDPRIWAHMPH SULPHUDQH naBK RYGH @ B M DR 83X B R
H]DNi]JDQé SUHFKRG QLHNWRUEéPL SBRFODPNHG\ YHGLD LGHQWLILNRYYHWOHER
HSRYLQQRV" GRG QfDra\8 RHIDEIFK zeyrglt B WD U WoR 8 R Bt fad¢  aplikovanie pravidiel pri

(objektov) Y\WYiUDQt FHVW\ D& SR SOIQRABOQH WDQ
LGHQWLILNIFLD PRAQ&FK NRQFRYéPK BRitEFKSN RBBRIRMHEFKRIVWIL YADN 4H DOAt
D SUtNDJRY SRADGRYD" KOE&4LH SUHVN~PDQLH MHGQ
NRPELQIFLD JiNDJRY SURJUDPRYDFtPL NRQFHSWPL &LE\ ¥BHUIDRKL'Y
LSUHFKRG SROtpNRP SUtND] GR XUpPLWEFK VWXS RY NRIJQLWtYQHM WD[RQ

s ouno HFKRG SROIPNRP  SUINDIV -p vODEp PLHVWD Y&VNXPX YQIPDPH &H VI
: . N EFK_DNWLYtW SUDFRYD" V FHORX
2YOIGD@IHQRYDQLH URERWD SRPR ﬂ?g&g SEORY %;%HPDWLFNF) EROR DM YL
NDUWLpLHNLDNWRR/$ORIFEQWQpPKR QD H 9 D35 0D NWRUp Y ANR
VD WR ULDGHQLX FH] UHDGHU OHQ TPHEVHEBKRILY PRAQRVW! EROL

1iURPQRV" SRIRQFEAM\ QD SRGORANH Mg %*95
DEV L O b o © 0N ELoHmB bt v 0 D P L WY WURPRYEALH D OHSHQLH QD WYUGP NDUV

3 R hDV SUtMHPQRX VLWXiFLRX E
Stav robotat 1IDWRpPHQLH URERWD MH GI—LI § M ~‘”RF .
Y & U D ERigrom,” 3\ P H LDRGP g %c? RE(\%%FF)H WDEOHWX 3QB RYDiGD

) LWHUDWtYQ\ YEYRM WR ]QDPHQDOR SULGDQ

SURJUDFRYDFLH NRQEWUXNW! BeeRIXBERE %a;pH ROD ]JPHQD DSOLNI
st QD D Wor QLH URYQDYRY¥Rp Hp J(Wﬁ%é}gfv OOLNiFLX NWRUI
JtFLt {1Q\P QDWRpPHQtP LF%D W%DF&MLSEEB H URERWD QDiWB®GLOD D
ﬁgll.)QV\IIQLYbEI)_%LNH GOKAatFK SURJUDPRY wobhiR 6N v eMiidHipwosoaro jDEHUDO

_ ! VD RWipDO SRG D JDGiYDQEFK WOBPRGLHO $
JIND] SRXaLWLD QDMSUY  XERYR QQEBW\%W %w%‘%&é&tﬁ’w KR RWipDM~ VD S|

SUIND]RY . X viakomWR_SUtSDGH YL]XDOL]iIFLD QDHVDERX W H

- GRSOQHQLH ]JiYHUHpQeEFK +SRE MR wiRIMRREXp QRP  Gof WO WIE NXE O B NviRwY
zadania . PLVNRQFHS B HK DiwrBumenia. AjZWRKWR G{YRGX VI
- XUPHQLH SRpLDWRHRIPK B DILEWRY RILLDR najpry aktivity SUHDGURP 1LHNWRUt P{aX QDP
aFLH bolo pre ALDNRY MHGQRGXFKA&LW GDPIFRYDP LQQ
. WYRUED ]DGDQt V. SRGPLHQNDPL (gpotoviaD8 SRWRIPDGURP $YADN SUL VWOipDQt
4 OURYH Y\WYiUDQé& SURJUDP PSOFINENBKRYEERP QR YR

2YOIGDRIPHELQRYDQLH S UHIGRAWM QRKY B Q RQrS | H WHOSBRIRGQERERWD Y1PDID" bR Vi
FHVW\ JDNUHVOHQtP FHVW\ GR REMHNKURBRESBRED RIWR MH OHSA&LD YL]

atSNDPL D QiVOHGQi UHDOLJIFLD @QbQBR—IYlPQI\'i-G'HS@LPEEFQ(WQ@'@%]DINGMWSNU(RVUDP\

VSUIYDQLD GYRFK URERWRY G ANX OHO MHGODKR SUINDIX
1iURPQRV" SEGORAMH VD V SRGORANRX EH] R]QDpHOELD

SROtpRN DOHER EH] SRGORAN\ WRABOtPEHH]JaHSQDRUWRWKRPKRIi &NiOD JUDGIFLH

obmelzenia. poznatkom didaktiky informatiky. MedzQHSOIQRYDQp RYHU
Stav robota: ALDFL PXVLD VDPL XUpL" GRGIRVOGEH®IUD YLDFHUp SUtNODG\ NWRUp
BURJUDPRYDFLH NRQAWUXNW\ RYHUHQLD GYD ] QLFK XYiG]DPH 3UL ~ |

K DGDQLH D RSUDYD FK\E\ Y GDQRFPQURXRNOURFBHIHFKIG]DM~ RG SULDPHKR ULDGH
SOIQRYDQLH VSUIYDQLD GYRFK URRRRFYOLSMHGIDUDNDOHYORWPX GR' UGINVG@H G B
YA\NRQiYDQt SURJUDPRY V SRGPLH@WRK~ DHQUBKDPOYUDKB Y\NRQD" DW D VDPF
SUHFKRG SRYROHQé&PL SRJtFLDPL YLDFHUR NDULpLHN YHG D VHED ptP ]DpDO
- idHQWLILNIiFLD SRVWXSQRVWL SUINBWRKERBINODIXDOUGEERRH VLWXIFLX ] ~ Ut
WYRUED SRVWXSQRVWL SUtND]RY SUMW ¥RIDE GF¥RFKHURERW BR\G HULDPRPOREMRYV

VWUHGRYHM D RVRYHM V~PHUQRVWISROX K DGD" Y SOiQH ] NDUWLpPLHN D RS
VDPRYR Qi SURSHGHXWLND N GHEDJRYDQL>

5 =E9 (% DISKUSIA ~URYH Y\aaLH
9 pOIQNX VPH SUHGVWDYLOL SUHGEHAQp Y&VOHGN\ NYDOLWDWtYQHKR
YEVNXPX NWRUpKRGHIQNWRPLNERYIR®' ~URYQH NRJQLWtYQHM
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GOKRGREHMALHKR YéEVNXPX Y NWRURP EXGSIBBN BYR0H25828NUDpPRYD"
HE&WBPOAatPL RYHURYDQLDteu ntald lay snhbwi* E\ N

RWYRUHQLH aN{O

32 $.29$1,(
5DGL E\ VPH VD SR DNRYDOL

Y DNDWRUpPX P{aHPH SUDFRYD"

%,%/,2*5$),&.e 2'.$=<

,YDQRYL .DODA&ARYL NWRUé& MH
VSROXDXWRURP DNWLYtW EH] NWRUé&FK E\ WHQWR Y&VNXP QHERO PRaQeé
ODWHULIO V DNWLYLWDPL VD SWBYYHNPLSUDYXMH SUH WODp 7DNWLH
DNXMHP SDWUt DM YaHWNéEP GH"RP SDQL XpLWH NiP 'DQLHOH
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Slovensku
Analysis of educational robotic ~ kits available in Slovakia
.DUROtQD OLNRY:I IXFLD % XGLQVNIi %DUERUD 6WHQRYI
FMFI UK FMFI UK FMFI UK
MO\QVNiIi GROLQD 00\ Q Yddlina 0OO\QVNiIi GROLQD
842 48 Bratislava 842 48 Bratislava 842 48 Bratislava
Slovensko Slovensko Slovensko
Karolina. Mikova@fmph.uniba.sk Lucia.Budinska@fmph.uniba.sk stenova7@uniba.sk
ABSTRACT QD B6O0RYHQVNX D MH PRA&Qp pULBELSDNGIQM
In this article we want to present the results of our analysis, which GRNXSRYD Q LH URYQDNEFK YHU]JLt E Ho] Yipat
focuses on the analysis of educational robétts availablein PDNDB{EPRINXS ]R JDKUDQLpPLD QLH YaG\ VS
Slovakia, with afocus onthe potential it can have for teaching FHQD QDMPI SUHWR dH SUL SRXalLWt Y WU
computing in elementary and middlschools (615 yearsold NXVRY URERWRY pL VWDYHEQtF

pupils).The result of our research is categorisation of both software 1D GUXKHM VWUDQH V~ SDUDPHWUH NWRUj
and hardware criterion. On one hand, software environment with OHG]L WLH YLHPH ]DUDGL" YKRQGRRNW QWD X
specific programming concepts used in robotic control area SURJUDPRYDWH QRV" VWDYHEQLFH DE\ RN
described, on other harttiere are alsalescribed one specific SRPiKDOD &LDNRP UR]YtMD" VYRMH DOJ
feature in educational robotics which is interactivitthis is a aSURJUDPIWRUVNp JUXpQRVWL .H &@H SUL H
feature that distinguishes classic programming in texguages, RNUHP VRIWYpUX Y NWRURP SURJUDPXM~ L
cards or other common programming languagEsm robot prLDPR VR VWDYHEQLFRX MH WR QHPHQHMN
programming and makes it more attractivee3e categories allow SRWUHEXMHPH EUD" GR ~YDK\

us to better understand the potential of a given kit. These are the9 WRPWR pOiQNX VD EOLAALH FERWLHFREFR |
initial results of this research, which we want to extend over time KUDpLHN YKRGQEFK SUH RERO/GAEX 88K ROV N é
to other kitsand their software VORYHQVNRP WUKX D SUHGVWDYtP&X SDUDP

Keywords XpLWHOLD Y\EUD" URERWLFN~ VWDYHEQLFX
Elementary school. Robotic kits. Educational potential. a]JiPHURP

Programming concepts. Interactivity 2 0 ( 7i'< 9é66.808

ABSTRAKT &LH RP QidKR YéVNXPX EROR GHWDLOQH

9 WRPWR pOiQNX FKFHPH SULEOtaL" YéeVvDORBEY %;, %F &E§< %RQ’%&@N{/\V RWLFENeEFK

. ) WH LYY MR G OPPHU
]JDPHULDYD QD DQDO&]X HG XN DhrROEWK RIS KL R ’ ]

4 - . 2 \ Laat anN € YHN pLaH SUH SUYé D
na Slovenskus G {U D] Rddh&be SRWHQ RWAUé P{aX ~ ~ " -

. \ Q&FK 4N{O .ULWpULi SRG D NWRUBFK

SUH Y\XpRNOUADMWLER\ QD ]iNODG@EEK 4 B:% O L SR Ay uern
URPQ&RIONRBEVOHGNRP QidaKR Y&VNXP LY RFRA B By OOH Qp ¥ Q
RSLVXM~FH QD MHGQHM VWUDQH VRIWH @HRYPHSDR PIRY R BEMILYMEQNA OV DI RYH  V
SURJUDPRYDFLH NRQFHSW\ QD RYOiG Damadavaii BjLDQ &FLKG MEsEdSfNR NEEKURY EFK SURYV
VWDYHEQB VWUDQH GUXWHMLY W IPAN £ KEQIDWEY &RV 'OD LFK SURJUDP R WHOLWR URHKR G
WISLFN~ SUH HGX)ND/p@QUDNRERWW X ,GH W HRODMWEAGIEN® RAWRUQL VPH DQDGEtHX SURG:
RGOL&XMH NODVLFNp SUR JUNDRRWLDQIRY FWEHWRY 6 KM VRIWYpUX 3UL DQDO\]RYDG
LQEFK EHAQRBEKD P RAZKEAF kd programovania URERWLFN&PK ISRXALON DQDO\WLFN~ LQGXNF
URERWRY D UREt KR DNDUWDHW UY.GIH @I KN REBHWMRU Lt WR ]Q Defleli @HO R R QH H/APW\ Y OD VW G
OHS&4LH SRUR]XPLH" SRWHQFLIiOX NWRUBUDGED GIRVADYHWEYREBEBQEBK NDWeéiaddyULt D
SRPLDWRPQpP YEVOHGN\ WRKWR Y&V N XP XN INWHIWGIFHKIEGIR YD R]AtUL" pDVRP

DM SUH DOA&LhVWRDWHEQLFH D 96VOHGNRP QidKR Y&éVNXP)sURHUNPRNIRIEFK
. ~pPRYQPRYi konceptov anteraktivty WEFKWR SURGXNWRY NWR
=iNODGQi &dNROD 5RERWLFNDp Y&V BRHVERRFHBOSQEP DQDO\]RYDQtP 3UH SUHK DGQ
Programovacie konceptinteraktivita. YIQLNQXWp NDWHJy Uprdtiukari ] BV@DE X S\RPK V

1 092" 3 35(+/$' 9<%5$1E&+AB(WIE&

(GXNDpQi URERWLND VD SRVWXSQH GRVWWUHD Y@ B HH SNH-RIEDWWFOYR V A B VANRAIBKNDW RN B N R
AN{O ,VWé SRGLHO QD WRP Pi DM GRVSWKE@RR/N GDRERGLL FONE P4 LKWUEDGLEBN]iNODG Q& F|
aVWDYHEQtF QD VORYHQVNRP WUKX 7mRbotck®RK QKNP { & H) XBAM OM HEG L GRVWXSQp QD ]DN
parameHU SRG D NWRUpPKR E\ VD PDOL Y \BHIJoDensKUMBBI'E ®LPH OGR! 5SNJRJUDPRYDFLH SU|
6DPRJUHMPH MH Y Hje\\RXDYWEKEREGLAED DHNA Q B USHJ G DINSRRYG 08 DN'W X i %) ke H\49SULDPR
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SURJUDPREBWHRAALWLD G R G,DW RHIDHKK QdR/bWoBqIas programuje presnX UpHQtP Y]GLDOHQRV W
PDQLSXOIFLD VR VWDYHEQLFRX pL v QR&ENMPKQ LHIRME CEERNXLYBFKEFKORVWL RV
komponentov, by nemalY \ADGRYD" YH D pDVX DE\QDINWDMXBH BRPRFRX XKOD YR Y\4atFK ~UR
KRGLQ\ Y &NROH PR IOPR WH@LRXY D  ISARRVHY PANDOID

P{AM MHGQRX V DFG QN FedBONEHEQH WULHG\ ALDNRY .

EH] WRKR DE\ WR QHJDWtYQH RYSO\Y R$-BIRCIGERItsuiFx

' A L M R R t Y YH NRVWL
R WRKWR SUYpKR YEEHUX VPH ]DUDGLO;‘ME)%@%pVQRHm@%%WJ%E@ém)H R UR]

a Evo[4], Botley[5], stavebnicu LEGO WeD2.0 [6] a Micro:bit N

Fa RK\ERYé VHQ]RU NRPSDV D VHY¥RW OR
[7]. 7LH EOLA&&LHQRYGMEKM-FLFK hDVWLDFK 0\ QDESUL&LMHQLH Dommgwm?%t \'
1D VORYHQVNEFK &NROIFK V~ SRPHUQH prigdjéid ke MaMw RiNHODGIG M (FRUILL EH] DO3
OLQGVWRUPV (Yav&zNUEGGRNX‘IW‘IEbtb%ﬂavebmce MH WDN SRSURNHDPRYDQLH V Y\XALWtP WOD
YaDN QHVS DM~ WUHWLH NULWPpPULEP MNHERH VIVHRXED KRR OHEIYRKSXQLFULSRMHQtP D!
PDVRYR QXGRYM® YED JiNODGQPKR PRGHQaprWeprduRdAEB BLY QK DOALH WOm,fele@®Oi pL NR
min). =iURYH KRFL WLHWR VWDYHEQLFMRY&WOGRNFLH VRIREGPRYNPBPL MH YKRGQEé QI
SRP{RFRX YLIXiOQHKR MD]J\ND LFK SURihidinBiRyY &I VWb RIWOBRRHMEUR ELWX MH FFI
aVN{U YKRGQp SUH ALDNRY NWRUt X& V P.D M.~ ~\V VLW,
esSHNWIYH XA PDM- VN-VHOQ s na s@%%%% B S T e X ot
Y\X & LAWAAKWR VWD HEQWR{PRANROVNHM , p DQ ] Q

t

e , Y M- SURJUDPRYDQLH SRPRFRX MD]

Ef’zig QD V-1mlarFrie len domaDOH DM Y ]DK] BLOEFK MH PRAQR YIL'F Y RMEDLWN 6 L3R WKE
i Prostredie Make& RGH MH ORNDOL]JRYDQp GR VOF
3.1 Ozobot SR]JLWtYRP NH &H SURJUDPRYDFLH EORN\ RE

Ozobot QD 2EUIMIK URERW WYDUX SSREGRE Q pHR SR WOLGR OLFUR E UBBXYripo]jdnid lébél SRPRF
FP 1HSRQ~ND PRAQRV" VWDYDQLD PeesBiustrofizo §ilY BKRGREQp KR

XSUDYL" Y\X&LWtP WDN]YDQ&FK VNLQRY pbsRHAHRED AR YS RNMIURHUERD Y B DNH (WL U & pE L W

1P HQzbboovi IDUEX pL WpPX -H GRVWXSQEéE P v RNK DODIWEIR FESE Q HEHKD " FSRM HQ p K R

Bit a Evo. Vo verzii Bit obsaX MH RSWLFNé VHQ]RU RyiNddrfa]RU IDULHE

jedno LED VYHWLHONR D VDPRJUHMPRV"RX MH SRK\E VSROX

SSUHGSURJUDPRYDQé&P SRK\ERP SR pLDUH 9HU]JLD (YR HAWH QDYLDF

REVDKXMH LED &vétiklok, reproduktor a 4 senzory

vzdialenosi @ OXHWRRWK 7RPX PRONERYHBERW BHQ/

VWRMt RNROR Y% 2]RERW (YR Y4 3UH &NRO\ V~ XUpHQp DM

]JYEKRGQHQp VDG\ REVDKXM~FH YLDF NXVRY

2ED 2]RERW\ VD YHGLD SRK\ERY fixkoBR pLDUDFK QDNUHVOHQEéFK

GRNi&X UR]JSR]QD" DM IDUHEQpP NyG\ D WLH& MH PR&Qp LFK SURJUDPRYD"

v prostted 2]R%ORFNODMNWRWOAHM NDSLWROH SUIiFH

DQDO\]XMHPH 7RWR SURVWUHGLH MH ]DOR&HQpP QD SURJUDPRYDFtFK

EORNRFK *RRJOH %ORFNO\ D SRQ~ND ~URYQt QiURPQRVWL RG

QDMMHGQRGXFK&tFK SR QiURPQHMALH 9 MHGQRGXFK&tFK ~URYQLDFK V-~

SRX&LWp LED LNR QW\RME pF K D-UMRMBIIDENIR V ~

texty 2]R%ORFNO\ QHSRQ~ND VORYHQpPLQX MF 2EUIi]RMicrobit sSUtVOXaHQ

GR pHEWLRRQHFKD" DQJOLpWLQX 3URJUDP\ URERW QDptWDYD W]Y

EOLNDQtP YR YHU]JLL (YR MH PR&Qé SUHQRV FH] %OXHWRRWK URYQDNR

tak aj priame riadenie robota c&SiURYDQp ]DULDGHQ BB B@tl?eWDM~ VD

cezUSBNiIEHO D QDEtMDQLH WUYi FFD KRGRQX HIRMQ DANFORDY RERWANRiGURYLWpPKR W

DM Y SUHYIG]NH ERNRFK D 3RpDPHGMSBRHBRL VD QDFKiG]D V
GHWHJRYDQLH SUHGPHWRY QD YUEKQHM VW
VYHWLHOND NWRUp ]JQi]JRU XM~ Y\NRQiYDM-~
VHQ]RU QD VOHGRYDQLH pLDU D RGQtPDWH
WLHA& REVDKXNMH BX O HNI HAONVWHQD EDOHQL

%RWOH\ VD SURJUDPXMH SRPRFRX GLD NRY
WODpPpLGODPL QD SRK\E AWA\UPL GRSOQNR)
vymazanie programu, nastavenie hlasitosti, detekcia predmetov) a

YH NéP WODpPLGORP QDPXSUHE@RV aS5lURNDNp
SURJUDPRYDQLH QHXPR& XMH ALDNRY YLGLH
VD QDFKiG]DM~ DM NDUWLpPN\ V SUtND]PL
VNODGD" Y\NRQiYDQ~ SRVWXSQRV" D Y\WY
SURJUDPRY 5RERW VD KEéEH R RSWHGGHI
GRSUHGX GR]DGX NWRU~ QHMGH ]JPHQL" RV
1D MHKR IXQJRYDQLH V~ SRWUHEW®p, EDWpUI
jednak vRYOiIGDDL

2EUi] R MDzobotEvo
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HGXNDpQEéFK URERWLFNéFK KUDpPLHN ] SF
ainteraktivity, zamerali sme sa hlavne nprogranovacie
NRQAaWwUKNBPL VRIWYppRtreda GLVSRQXM~
ainteraktiviu NWRUiI MH WDO/NIFKOUSNM HIRERWL
SRPHG]t WEFKWR G YzRileKreReEVCDOPVRWV R/GITROYA "
WENDM~FD VD UR]KEBHEQLWDN W/ RIRERWDD RY O
pohybrobotaldeoYH PL DXWHQWLFN~ V~YLVORV" P
modelomaSUtND]RP Q Pre®Rida Ba rozhodv~WR REODV™
RGpOHQUH]IBQWRYD" VDPRVWDWQH

4.1 Interaktivita

Interaktivita jJH ]iNODG QR X ipR®&/@®RLEO¢GNMbRAdie

robota RG EHAQpKR SDRJIJUDPRRGREKR SRYHC(
JMHGQRGXaXMH NRPXQLUNRHRKWPHG JILU X YAX IR
MX YLHPH ALDNRP SULSRGREQL" N SRp~YDQL

2 EUi] R Botley PORYBWID DQDOV]RYDQt SUtND]JRY NWRUp UHE
robota SRNROtP QiP Y&V O&Hs VD XNtiHKR@iihyR
3.4 LEGO WeDo 2.0 LQWHUDNFLt

&oly. Savebnica LEGO WeDo 2.0MH XUpHQi SUH 2 _
2SURWL SUYHM YHUILL SULEXGOD P RadARAEN VYPERL PR E Eg“@ gﬂ??‘avsmy
BOXHWRRWK SULSRMHQLD ptP VD SUR \ S‘H/ﬁ %P\Fbo DOHER
QH]iYLVG&RDPREDPRY 6WDYHEQLFD REVDK : Q Rgepzory ako " senzor
NWRUE&P VD|NSWD'DXBH SURJUDP 'R QHKIRENHS! BINSY Bj@a0 ich mal Micro:bit.
motor a senzoryty EDOHQt VD QDFKiG]DM~ VH QURIU2 SR&AVEM YOS IR U

QINORQX 6DPRJUHMPRV"RX MH YLDF DNR/~ y@lHOUMBX ¢ N WREEKWRHE R WK Y]IDH ¥ GLR
V~pLDVWRROK\DISY NWRUEFK MH PR&QpP WY RRLEK REDDS/WN-SRRKHRPH YRKEX VD EXGH

PRGHO\ DOH DM PRGHO\ SRG D YODVWQkhV vIHQ WA kiv @LODANGEY] L DHiHEREGWIASIR R H. Q W H L
SRWUHEXMH QD VYRMX SUHYiG]NX EDWHAN \asvetlo. VTDEX N tPH W\S\ VYHWOD NWRUGE&

9 DSOLNIFLL Y NWRUHM VD URERW suF‘?J—O’&@@M‘N~¢§%WB%&W\%’@#WQ—HVWQHQP
: W KX DOHER YSUHGX DOHER GR

QiYRGRY QD SRVWDYHQLH U{Y{®\RE P ! §$’ .

a REVDK XM ~a B BIUY HF IRIG O pVWRAB WD R Mo L pw IMJHP RaQp URE RMRVWRLP SWHBARvAVAFREHU tN D ]\

6RIWYpU MH ORNDOL]RYD@® R Ragipmam UGFK MYARRY HIHNWA

WR Y&DN QLH V-~ 7DEX NP&VWXSQi ,QVBHWURIN FRDVYHWORP

JURJUDPRYDFLH SURVWUHGLH MH LNRQLFNp Y
VWXSQL 3UL SRBURIMPPXQIHVUEFKORV" D RWip
bR ]QDPHQi &H &LDFL PXVLD GED" DM QD V$SE
zostrojenie PRGHOX D ]JiURYH WR XPR& XMH 4&LU
SURJUDPRYDQLD SRK\EX QLHOHQ FHOpKR PRQ(
QDSU ]iYRUD =iNOMDIGRNROBUD YYD VWR

/(*2 (GXFDWLRQ SRQ~NIRI§RWF!_IHN@:WQVIW\$\%§LF\§
XS
o

Nastaveni€ w

Typ svetla farby ‘

)
[a)]

'RSOQNRY
9éEHURP
Pomocou RGB
1iIKRGQi I
Nastavenie jasu
6YHWHOQp HI

Bit

Evo
WeDo ‘
|
|

Micro:Bit

Botley

PrizvukochY LG tP S UAND]RY X &- MG QRMWQIVMIWOH Qt
P{&H E\" AHORGHWMHHGD DM FHQX JY\AXM~FL S

- VD YEUREFRYLD UR]KRGHELIW QMRR® R MJIDM &0 L F L

2EUIRMNEGO WeDo 2.0 SUtGDYRE@PDOGHTOEX2NH. GtPH &H QDSU 2]REF
4 9éVOHGN\ QHYLH Y\GiYYD[E Imexaddiel odd HKR QiVWXSFX NWRI
3R LGHQWLILNiFLt YKRGQ&FK HGXNDpQeR URERRRYXNRE §BRADP R Y DOR MKW LV R
FLH QidKR YéNuRRPX]XQ M pvastrpd) iesp.na ~URY Radtej pfogramujeme,EGO WeD02.0 Pi GDWDEIi]X DVL

SUtNDNWRUBRE RW\ SURJWKMP RY FWH RP Q3& MR FK JYXNRY DOH YLH VL QDKUD" DM XE
YEVNXPX EROR GHWDLOQH SUHVN-~PDYRGRWHHRAVBP XcRWHWIER 6 F K
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TDEX NNPEVWXSQUPNWLD 3UIFD VR ]YMMRSPVstupnevéVWXSQp
smedefinovali ako|] DEXGRYDQp IXQNFLEhrgbbt ]iNODG
SR SULMDWt YVWXSQHM LQIRUPIFLH ]R
SUHGGHILQRYDQéP VBXYREBERUGBFR&® RVDN Y
9 8 H Woldty okrem WeDo aOLFUR ELWX YHGHOL VOHG
OzobotEVOHAWH QDY DIVF i¢idE#IOUIDNi ERW Y H

SRG .QtP

4.2 Programovacie koncepty

.H &H SUL QD&HM DQDOE&]H iW\F Ki\G ROUPH PORH
. k GLVSRI]tFLt SWHIGPNODG@IWAHGNRY QiaKR Yé\
Bit WDNp SURJNBRREHUBMIH NW R U pVRRW® Y pSIRYER K
Evo SURVWUHGLDFK B8YHGRPXMHPH VL &H HJL
QHXYiG]WRHM VD YADN QHQRRKIGIDHOR|RERWRF
WeDo XYiG]DPH YaHWNERW RBHBY MRIWYpURYp SUI
Micro:Bit QDVWMDI IAH SUiIYH YEEHU W&éFKWR NRQFHSW
QiURPQRV.WL ~URYQt

YXNRYEé '
3 RY H &d, nter,
Nastavenie tempa
Nastavenie hlasitosti

[}
.2
c
o
=]
=
n

Botley

TDEX NABURJUDPRYDFLH NRQaAWUXNW\
1‘ 202020t B: SRR R R ERER ZOzo:ot E:O = W; Igo Micro:bit ~ Botley
QHNRQHpPQE F\Nq
SSHYQ8RpWRP RSDN‘
s riadiacou premennou

|
SRGPLHQHQE& ‘
|
|

cez pole

jHGQRGXFKp
ZOR&HQp ‘
YODWWQPHQQDmpM
YODVWQiswmpapqq
pole ‘

btVOR

Vet

Premen

text

ter

vstup zo senzou

S parametrami
s QiY BudWodnotou

T

90DV' Parame

YéU SURFI

Mat

JORALWHMAELH

bez parametrov ‘

4.3 Pohyb VSUYRP UDGH VPH XUpRYDOL DENROWWYXQ\ N

6DPRVWDWQH E\ VPH VD FKFHOL YHQRY DB RW RBR@isH 2 Bzadk pohyh saRgtgpH GD QHMDNE&
NWRWHY=FNp SUH URERWLNX 'HILQXM~ \]/'ﬁ‘{?/%%%ééé@%‘(%'zvﬁ ERwRYL NRPSOLNRYD

NWRU& MH QD UR]GISH®JRGPREDFNKRMBRRRE KSR RERWRF R RALGC QRIGEPHATFK U

YLUWXiOQ\ fakh SHROIMUHSSURIUDPRYDFtFKP FQ%VWF%‘WFBQ@WHB@M@Q SUL JORALWHMatFK U
sme pracovab 5-timi ~ U R Y pBbBramov, prpohykeje to jedno, QDY D(WeRoH QNUHP G aN\ NURNX PDM~ QLHN
SUHWR QHRYQEHDPH PR&QRV" QHNRQHpPQpKR SRK\EX pL QDVWD

pohybuV WRPWR YLGtPH HprOGQXKIRISWHItW N

P{aX Y]QLNQ~" SUL WDNRPWR KEEDQt URERW
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V 7DEX4WKAHPH YLGLH" &4H OLFUR ELW QHGREBWQNXWME RS QLA & BDKPUR sy ] NLONDG-Q é F k
SUtND]PL QD RYOIGDQLH SRK\EX 1DSU L HDND &\ RIPAKH YWARRGL R NijH PROWOHG D1'O \
PQRAVWYR SUNWREH®{SX B\" DM SRK\ERYéP ]DULDGHQtP

VLHPH &H H[LVW XNRHO DMV RBBIHOD® H NH@aa gv?é% %
]JiINODJ®EXGRYDQi IXQNFLD QHEUDOL VP SOLBOPROEIN GRIYDKL o
7TDEXANRYOIGDQLH SRK\EX URERWlﬁ’o‘éozlzo Y DND NWRUpPX PRKRO Y\" UHDOI

DQDO\]RYDQE&F K XEMDINFEYDI O pDY EVOHGN\ Y&V
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ABSTRACT x aQDO\]RYD", SUREOPpPP
Teaching computer science in Slovakia is difficult in regards of X pUHVQH XUpL" SUREOpP
materials and schoolbooks available. Therefore, computer science X IGHQWLILNRYD" ]JiNODGQp WIURAMNAQ LKW R
teachers need to create their own materials for teaching. Cards for SUREOpPPX
unassisted learningre an example of such material. X VIWYRUL" BDOURWQWPXV QD ]JiNODGH WEéF
Cards we made are short guides for practicing basic programming Xx zZzREUD" GR ~YDK\ YAHWN\ RNROQRVWL |
skills in various environments, such as Scratch, LEGO Classroom ULH&HQLH SUREOpPPX

for LEGO robots, and Probots. Our cards serve as an introduction x vIOHSAaL" IXQJRYDQLH DOJRULWPX
to programming languages ambuce students to solve various VSUIYQH DOJRULWPLENp XYDARYDQLH

programming problems (for example to create a simple game in >
Scratch Environment). Working with these cards develops logical SRWUHEQp VIVRRUWDWRWOHQLH @

WKLQNLQJ GHYHORS UHDGLQJ OLWHUDFNRQ & HESHD KPRUW R E Fidry \PIRMIEE RN '\~ WERK XR
work in a team. rovhakg DNR SUL XpHQt SWUHDWALK LSRWUWHEQp U

Keywords QDMYIpaLH PQRAVWY RRYWREAQAMMNRY YH PL S
YKRGQi YL]XDOL]iELDIBMUREQPPXiNODGQHM |
PXViPH RSDWUQH MyEHNWRUBUREOBUH ALI
JURIXPLWHRWLYXM~FH =iNODGRP GREUH
ABSTRAKT PDWHULIOX MH YKRGQ& YEEHU SUREOpPPX
9\XpRYDQLH LQIRUPDWLN\ MH Y PQRKéié sgés?gﬁm QiURpPQpP QD
SUtSUDDAKR NR VD XpLW H X RHEQEW RRUHUQ B ARUK . <
FKEEDM~ 3UHWR VD NDA&Gé& WP WRU L"QV R ¥ EVRINYWREEBE R pOIiQNX MH SUHGVWDYL" QD¢
SRUWIYOLR PDWHULIORY D SRP{FRN QD YM{pRY RPEHPLHGIGRSE RLSRPHERAN N WERUEH YO
P{&X E\" DM NDUWLpPN\ NWRUp SRXA&tYDMY¥a4PRH®WINY NI MO/ W B Wb AMPERIFMSUDFRYDQ
.DUWLPN\ NWRUp VPH Y\ WYRULOL REVDKXOWHHYIYIRE\ \OW~-SWi F 8 WHEFRJ DMAF KYLGHQWQp
SUIFX V 3URERWRP D S RRIDPRRD QL WRNARVEKGDWHULIOX YH N~ QiSDGLWRV" pL W
/(*2 &ODVVURRP 7LHWR NDUWLpPpN\ SUHGEWORXM~ ALDNRP SURVWUHGLH Y

NWRURP SURJUDPXM~ DOHER LFK YHG~ i X \ HaL
|IDGDQLH D QDSURJUDPRYDOL QDSUtNOg(?W%gVéfKégé?f%%yﬁf |_87

Computer Science, Programming, Teaching MateRaimary and
Secondary School

, R autp N D L pLDU\ S
A ARV TR AR R L RLFYYRGAHUD) XEWHOPKR G
VNXSLQIFK aj CI;) displep >'s. 106. 0\ YRLP WXSQL QHY\;

. funkciu kreslenia iba pohybu po danej trafetografia robota
. ~pRY¥QRYi o o) J

aMHKR SUtvoxaH@n_ambmlg)NmD QDFKiG]
,QIRUPDWLND 3URJUDPRYDQLH 9\XpRYDRLD SRP{FND _<INOUGQI
ANROD =DWLD "VPH SUDFRYDOL OHQ V WOMpLGODPL

VR &LDNPL BWHWRHHRNIAGE | WEFKWR SUtND’
1 092" SUHGQDVWDYHQ~ KR @RMXDXAWRNBRVXQ~ R
$OJRULWPLFNp P\WOHQLH MH QHRGOXpL WYL QkéQﬁWPPg'BiFRNVHB%%E%R VWXS RY
SURJUDPIWRUBH Y&DN X&WWRHEQmaxHQ WYWRKR VD GDM~ XSUDYL" SDUDPHWURP D WR
SURJUDPiIWRURY piWIDNRWRDPRNVORQLH XRWYIOQRH SRP{a&H
NDAGpPX SUL ULHaAHQt EHAQ&FK ~ORK pLOSKREOPPRYIRUPDWLN\ VD QDFKiG]D VW{O V
Algoritmus MH VS{VRE U L HijHnpkdD pledrie Eadlanej 400 Cm.lP WRPWR VWROH %‘WiM(RUGIﬁGGOUFHVWX
postupnosti krokov3BRG DOJR UL WBIHN®PUR] X PLHP YWD A RY NDUWHDE K MDY QWRR) @BKREFRP
VS{VRE P\VOVDERY DQLD NwhRedgortthgLH NDNRY MH YR GYRMLFL DOHER WURMLFL Q
7HQWR VS{VRE XYD&RYDQLD MH SRGPLHOHHEQRRR SYMDIUWX QD FLH
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2EUI]RN3URERW REUWY RN DXV

2EUI]RNpHEQi SRP{FNBXSVIBBRER
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1 https://scratch.mit.edu/
2 https://www.canva.com/
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lenjedno autp8. DFL PXVLD WUSH]OLYR SRpND" Né&F
$E\ VL QDY]iMRP QH]DYDG]DOL DXWi PXVLD ¢
+nazemi.3UiYWWHRWR UR]YtMD SULHVWRURY~ RUL]
VW{O VD XpLD WUSH]OLYRVWL D UHESHNWX Y

SRpPYRGQHM KRGLQH MH EOXSVY\S\WUD Y&HPEL M
XKODPL D Y]GLDOHQRV"DPL Y QiVRENRFK
pRXatYD" SDUDPHWUH 3UL QDVOHGXM~FLI
JORALWHMALH EOXGLVNi D ALDNRP LED XNia
]IDGD" $NR IXQIJXMH WHGD R NR MBsi¥ D DXWR
JLVWL" VDPL

3UH W~WR DNWLYLWX VPH Y\WYRJUNOD GQD Ji\
]JiVDSURJUDPRYSRIULL iXBUi]RN

2.2 SCRATCH KARTY

Scratth MH GHWVNé SURJUDPRYBRE&PMDRN WD Q
Y\YtMDQé SRG ]iAWLWRX ODVVDFKXVHWWYV
3RXA4tYDQLH SURJUDPXGRNWEXSRSIED p
NUDMLQiFK VYHWD SUHOR&HQé ERO GR Y
SORY H)QJ3LQ\

S3RP{FNX SUH UR]JYRM DOJRUISRKBEMWERR
programovacieho prostredi® FD UW FK S $étadcd MY X M ~

Tieto NDUW\ WYRULD VpULX SURJUDPRY D V~ ]R
SR JORALWp 3UL LFK WYRUEH \CAWZSRXAaLOL
.DaGi NDUWLpPND Pi ~YRGQ~ VWUDQX V REVD
KU\ NWRU~ EXGHPH WYRUL"

221 &K\WDQLH MDE N

9H PL MHG QR«3/ModRi BUB 4lDNBRpPQtND 7HQW
PRWtY KU\ MH YH PL ]QiP\ D &LDFL ]Y\pPDMQH
SURJUDP YAM YditbLViac PHQHM RGSLVXM~ SUR.
NDUWLpPN\ &LH RP DNWLYLW\ MH JR]QiPHQLH
SRVWiY MHGQRGXFKéPL VFHQiUPL D UR]C
NDWHJyULt 1D NRQFL NDUWLpPN\ VD QDFKi
Y\OHSAHQLD NWRUPBLPYAXVMLNRPQURUDDPRYL

2.2.2 Monster Clicker

DO&4LD MHGQRGXFKi KUD VR ]QiP\P PRWtYRP
SUH ALDNRY RG bL URPQtND 9 WHMWR N
MHGQRGXFKi DQLPiFLD SUL NOLNQXWt QD SR

aLDFL VL RVYRMD DM SUIiFX V SUHPHQQEéPL I
$M WX PDM~ &4LDFL PRAaQRV" SRXaL" VYRMX
9\OHS&HQLD 9aHWN\ VWUDQ\ WHMSVR NDUW\

FNn P\WOHOIH D SUIHVWRIURY~
2EUI]BN3UYi VWUDQD PDWHU
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2EUI]BRNUXKiIi VWUDQD PDWHU

2EUI]BNUHWLD VWUDQD PDW 2EUI]BENUYI VWUDQD Y\XpRYDFF

223 +iGIHMVOD YH PL SHVWUp YH N R,Yepniskisdy S LR PALO R R "
7iWR NDUWD SDWUt PH &KRSRN BRI @HMNRR URBGINORGRY SURJUDPRYDQLD /(*2 URER

URPQUINDUR]JGLHO RG SUHGFKiIG]DM~FlgFiK| HRYRBW L QHPREYBKNUMANX SURJUDPRYDO
LQAWUXNFLH NURN SR NURNX D RG aLEdbOvinid@ihe B4 pYOY RiflhdliP YPPHQL" |D
VDPRVWDWQp P\VENQLWD PH NSDUHWPH QP | EB&EHAsElOM! NWRUpP MH RYH D SULURG]HQHMA
FAINO\  JHQHURYDQLH QiKRGQ&FK SUHPERQEKP HR) LQAD MDY RA LIH W R GHWVNp EORI
NOiYHVQLFH 7~WR NDUWX VPH Y\WYRUL@CLata(hp@IygI BYWMpXO ShePRLGP BMH RSO oD
RQOLQH Y\XpRYDQLH .DUWLPN\ &K\WDQ r%@xﬁém@v@E@BQuHa‘é{dﬂrﬁ’sé\@q’e;ﬁé\}éﬂuﬂ)né/meo

VWDU&GLH Y &4NROH VPHDUWREQMW OO @WR@P ereMFR:EIeSRKé YD" SD SURJUDPR
]JDODPLQRYDOL 7~WR NDUWX VPH Y&DN |_0|_ YeKUDGQH G JL

IRUPH 3') V<-ERUX SUHWR Pi DM LQé Y]K DPRW WD
Y\ADGXMH WYRULYp P\WOHQLH X& WX H QIG\HPYF?Xﬁ\hE%\be \th:J\'DP'- MH YH PL
OH JQDORVWt &LDN

Y\OHS38N)ANX ~YRGQHM VW UDBUINDX W\ éﬁb\{l{t %%YpSRNDUWLbN URTGH XMe Yy WoL

2.2.4 Lovec karWLbIS—RI\]UL 2EQIQYRNUH |DpLDWRPQtNRY SR ]
1IDMQiURpQHMXUD HQDH VADDNR Y URPQtISD R UNDWPAANXH SRNURpL O &F ik KRINRWHKG@LUHH XM HS
SURJUDPRYDQLD 3RXatYDPH JUDILFN@XVHOWNWE\ BNORQRBRYDRUL WHGHQt SURVWUHG
SRGPLHQNX ]DOR&HQ~ QD GRW\NX SRVWDUWILWRAMNDQBNDR NRVUE PIHEPIRK\ Y\PE&A DM -

QDMPHOMM RGVN-DQp  QDMPI NY(OL YIQLUXWAN, MR Flp B RRE pwycrx va

SDQGpPLH UHVSHNWtYH VSROXSUIFD Y VNXSLQiFK S
2.3 PROGRAMOVANIE LEGO ROBOTOV JUDPRWQRV" D NULWLFNp PRVDOHEXSXMNH &
3R ~V SHFKMKKD UWQ P LJHXIM P R Y Rffogiatheviahi® |DGDQéPL LQIRUPIFLDPL N Y\K DGiYDQLX QD
hier D KRGLQiFK LQPRUPPGRMEOE QiSDG UH BY °
NU-anx URERWLNI Tiowr Jixwierve Nusatloy ASAIHKY A PRRREYNRGmT Rt va L o
ANRO\ RG SR G{WRMRKR &H VD QRMU-YNR VK

3 https://education.lego.com/ars/downloads/mindstormev3/software#downloads
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programe.

2EUI]RN9\EUDQi VWUDQD ] ~YRGQHM WKY

%DQVNiI %\VWULFD

ALDFL VL QHPXVHOL
SR]QiPNYpWPH KRGLQ\

+QH SR NUIWNRP PRWLYDpPpQRP ~YRGH VPH
programy @¢éP VD XpL" N DHDOW UY WWRksEeBip P X
1DGDQt 4LDFL QHPXVHOL pDaepsmad ]Y\aRN
Y\OHSAHQt GRNIi]DOL XNiJDURNR MR Gitl M RIYRY K 4
svoj talent.

2G 4LDNRY VPH GRVWDOL SRPUMYDN V8IW
pomohliprL JRULHQWRYRQUDMRYDFRP SURVWUHG
Y UiWprdgrame aBRSUDYL" VLIFBAEENRX ~SUDYRX
zaujaliviac DNR NODVLFNp SR]QiPN\ pL SUDFRYQp

4 ZBEVER

3URERWD VPHESIROAMNRP IURN X QD SUYI
]iNODGQHM.Y4NROSDQGHPLFNHM novarV XiFLt \
ANROVNRP URNX QD WLHWR DNWLYLW\ QHPF
WL H S QiERWHP B NW LY LWiFK SRNUDDRYE

6FUDWFK NDUW\ ¥§BHHEWKX BDNRIOYNpKR URNL
aY\XatwboOich SRpDV FHOpKR dNROVNpKR URN
Y\X&tYDPH WFRPO/NR BNROVNRP URNX 2NUHP
PiPH JELHUNH HaWH SULEOL&QH DOatFK Q
YADN SUHG SRXALWtP QD Y\XpRYDMzgh FKFHOL
VPH QDKUDGLOLI & pavdagotdod& FW DXFA SRXatyD"
QHEXGHPH 7R V~ KODYQp GWRBWRSpPpB RN X
nepublikoval. VEXG~FQRVWL E\ VPH QD NU~aNX SUI
SUtSDGQH DM YR Y\XpRYDQt LQIRUPDWLN\ U
MakeCode Arcade

.DUW\ @bs/f4 URERWPL VPH SULSUDYLOL SF
URND DOH NY{OL SDQGHPLFNHM VLW
Y\XaL" QD NU~&ANX URERWLN\ 1DaH NDUW\
OLQGVWRUPV (9 SRVWXSQH SUHUIEDPH SUH
Classroom.

SUHG SURJUDPRYDQ!

2EUI]BN9\EUDQi VWUDQD ] ~YRGQH[I\%®9.9\’\YHU:]KHPQW&|UUORY VL P{&HWH VWLI
https://polonec.eu/vyucovaemmocky] Prirodzene, wriebehu

3 DISKUSIA SUtSUDY QD Y\XpRYDQLH Y\WYiUDBHWDN® &L H

V 7DEX NH VPH ]@WFRUU@E@LUMQ@NFG:R(DW%bHEQp PDWHULIiO\ NWRUp PiPH XYHUHMQHQ

ALDNRY VPH SUL MHGQRWOBREBDK mNDWL YRD MW EHEHNHRYDORQHF HX
{VPHKEHXYLDWHKRDPRPQtSEOSBRYDDPRYDFHBtPH &H WDNS®AKWR P DS\RPY ENDREKK QD
SURVWUHGtP &RBGBPRR DAHYS {\+prRt® URHDQPWRYDQt LQIRUPDWIASL JRWIHDLvEYRH 9iV N
PDMDNWLYLWX YKRGQ~ VN{U SUH PODGALHODRMQINFK PDWHULIORY

7DEX ND=DSRMHQRV" 4LDNRY

32 $.29$1,(

Akivita  5RpQEN 3RpHW ALDNRY DNXMBPHG'U 3DWULNRYL 9RAWLQIURYL 3K
b0 7UHW WULHG\ SR FFD StvDQt WRKWR pOiQNX
robot AWV UW WUTHE SR EED 7HQWR pOiIQRN ERO Y\WYRUHQE& Y UIPFL Q
_ _ $NDGpPLIBHOIYDQLH SUH VWRURpPLH NWR
Chytanie oY WULHGL SR FFD SRGSRUH ] (XUySVNHKR VRFLIOQHKR IRQG)>
MDE N .u-&arRN &LDNRY GUXKpK UHJLRQIOQHKR UR]JYRMD Y UiPFL 2SHUDpPQ
Siedmy WULHG\ SR FFD zdroje.
'\éﬁgféerr PVP\ WULHG\ SR FFD %,%/,2*5%$),&.e 2'.$=<
.U~aRN ALDNRY GUXKpK [1] FUTSCHEK, G. Algorithmic Thinking: The Key for
TiGDM b DVP\ WULHG\ SR FED UnderstandlngComputerSm_enc@LHGH 9LHQQD 8QLYH
_ _ of Technology, 2006, p. 10, cit. 20D1- GRVWXiQp RQ
Lo7E8 U~aRN aLDNRY GUXKpK [hitps://publik.tuwien.ac.at/files/PubDat_140308]pdf
LEGO Kart U-arN G ALDNRY URDQIN| 2] &=$.129E . 672))29BU®DYi IRUPD UR]YtMD
y - GUXKpKR VWXS DOJRULWPLFNpKR P\VOH@QDBIN®RO2ONODG QH

4 https://arcade.makecode.com/
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Abstract SUHGSRNODGRP ~VSHEQpKR ULH&HQLD SRI

The study deals with the issues of training future educators during”. HGXNDPQRP 6 FRIOREHLYORWQRP VHEDY]GHOIY

their university studies and after their completion in the process of SR XNRQpPHQt YIVRNRANROVNpKR aW~GLD
lifelong learning. It characterizes the gition of the educator in ~ b R Sﬂcp/é

relation to the terminology and the terminology of his own Termindogick& priprava buducictedukatorov. terminologicka
professional specialization and the existing terminological relations kompetencia edukatora. Terminologicka kultdra edukatora
to the basic and related scientific disciplines, as well as SChOOITerminoIogické disciplin'edukétora '

subject relations. It points outat although the educator is usually )
only a user of terminology, he is required to have the appropriate] UVOD

term!nolog!cal competence, terml.nologlcal culture qnd 2NUHP QLHNWRUBFK YBQLPLHN VD XERYR Qi
terminological discipline. Terminological competence consists < g
S o ; RVYRMHQLH XUpPpLWHM P Q@fkalc@anySgfeMRY N W
primarily in the acquisition of thprinciples and basic knowledge
; : - : . : GDQpKR XpHEQpKR SUHGPHWX 2VYRMHQLF
of terminological science which form the methodological basis for NYDOLILNRYDO& HGXNIWRU V SUtVOXAORNX
solving terminological problems in practice. Terminological ia+ WHU 8 < \ v SI UHWR EHORGAL YaRQW y:
culture consists mainly in mastering the issue of literacy of terms pgmke,lzovarlla__r . dt (lg’t I\; H vé DPRYR al LU At QDe
used and in the identificatioof nonterms, resp. colloquial and eNLlj?ialj?aN[ é Ye|_r|rr’1\l|n eNuV\?Fgr VD S Ez](?L H D Da H Gax NIEL
substandard equivalents of terms. Terminological discipline . . . . Q '
. P . o : SURIHVLRQIORY '{OHAaLWRV" RVYRMRYDQLD )\
consists primarily in respecting existing international and state h .
. : Y]GHOiYDFt SURJUDP DNR DM Y]®bBd®iYDFLH
standards, as well as narrow, respectively practices of the relevantN D&GDKR WHPDWILREN ANt AUk
professional community. Awiring the appropriate level in the Ha f\)( HGHOiI SRAL DLpGDDEEYE Nﬁ Dw R 5§/Y RuMaFrQ]EVD LD
above three areas is a basic prerequisite for the successful solutio XGRYDOL [()? IS R M sR VORY KR V\\b t_P X Q_ YO ]
of terminological problems in the educational process and in informatiky k(?e narast novjch pojmov a?e?ml’nov expoﬂgﬁciélne - !
lifelong selfeducation after graduation. rastie apDVRY& LQWHUYDO ]G YR NeQiedziE HQ L D
Keywords H[LVWXM~FLPL YHGQEéPL RGERUPL QDMNUDW
Terminological Preparation ofFuture Educators Terminological ]Yoia" G{OGdWRQYQRP ¥amokHi@ YdQD NH .
Competence of theEducator Terminological Culture of the JtYNDYDQLH QRYéFK SR]JQDWNRY MH [DORaH

Educator TerminologicalDiscipline of theEducator SSRUR]JXPHQtP ytVWSRQRIXWHQOWX VYBAEWR R]QI
DNR pLWDWH VNi JUDPRWQRV" PQRKt SRYD
Abstrakt NRPSHWHQFLX 7R &H Y REODVWL ptwWDQLD

aW~GLD VD ]DREHUiI RWIiJNDPL SUSRYDVY\ZEK B AN 6 nHeeNy BUIR Y DM~ &HH Mip HUHRRU Y\
LFK Y\VRNRENROVISRKRV HKR~- GANDRERH Qt GRKi D" XNi]JDOL DM Y&VOHGN\ YEVNXPX N
FHOR&ALYRWQpPKR Y]GHOiIiYDQLD &KDUD N Wbk L2h3M HISARIOVE DiXdityRd- Hndd esiyretRgR). Y R

Y ]" DK Xermihovede @ojmosloviu jeho vlastnej odbornej vysledky vgrafickom aptVHOQRP Y\MDGUHQt V~ QD RI
ASHFLDOH|IEVW XD ~FH WHUPLQARK@EWnF N gyb¥ali"DPKSOJHM WDEX N\ OHQ JDpLDWRN XUpL\
apribumym vednym odborom &/LH& PHG]LSUHG P HWjRSYopen¥o BMAH& NRQLHF WDEX N\ 98VOHGN\ Q
BRXND]XMH QD WR &H KRFL HGXNiWRU Hidl S & Nk GEtBvafid! Qripgpiovall YHW Nyfdtovana
SRMPRVORYLD Y\4DGXMH VD RG QHKBL®U@W HWUW W WRHIGFEINRROAVBR i D aSRUWX 6
kompetencia, terminologicka kultdraterminologicka disciplina. republiky Néarodné stratégid Y\ARYDQLD ~URYQH D NRQ\
Terminologicka komp®V HQFLD VSRptYD &uig@ RY GSRYNAPD YLD pLWDWH VNHM JUD®BR WLDRMMXLE N
principov azakladnych poznatkov terminovedy, ktoré tvoria dobré vysledky33)].

metodologické vychodisko U LHEAHQLX WHUPLQRORJLFNéEFK SUREOpPPRY ] .
vSUD[L 7HUPLQRORJLFNi NXOWesvdpen\’/sRF%‘PE)V@@%W@W%W\NHE@RW P ip@xMavacl PopeQaal
SUREOHPDWLN\ V Shy¢R ¥emmRvveldestiriédity (2] [3] a rad pozoruhodnych aspekia.

neterminov, resp. hovorovych WXEaWDQGDUGQEéFK ﬁ\WWF@MP@UQV\éFhYM V~pDVQp RVYRMLI

WHUPtQRY 7HUPLQRORJLFNi GLVFLSO4Qdp x\63 R szdJPHXﬁé%ugvd\@@WX SRMP X
VUHASHNWRYDQt H[LVWXM~§\NIFWQPPFHIG]Q|?,' rﬁeﬁ{ém%
M RGE

aWLH& ~]X UHVS ]1Y\NO RM®Mturity) ZiskaXdé Q RUQ
Qi OH&L W H Muveddrigeh Qiidch Yoblastiach je zakladnym Obsah pojmu prezentuje edukator vo forme didakticky
WUDQVIRUPRYDQHM GHILQtFLH 3RXaLW-~ G
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ND&Gé HGXNDQW SUHWR HGXNiWRU PXVSRDRW HVREIRYLHNR QRQ MMAEKP SRXALWL
GHILQtFLt NWRUp Y\X&tYD GRYWHG\ N é& N XRamingcis eW/Blent@ esBKRSLD DM

mentéalne najmeej disponovani edukanti. DO4LX RVRELWO- VNXSLOX SUREOpPPRY Sl
QHYHUEIOQH SUYN\ U{]JQHKR GUXKX VNUD
LGHRJUDP\ D SRG NWRUp VD Y SUD[L pDVW|
terminov.

&LH RP WHMWRipW~GIHH ~WIBH%Qp ULHAHQLH
SUREOpPPRY Y\aDGXMH DE\ VL EXG~FL H
Y\WWRNR&ANROVNpKR a8W~GLD RVYRMLOL ]JiNOD
RSWLPIiOQH SRYD4AXMHPH |DUDGHQLH RVREL
GR d4WXGLMQpPKR SURJU Ddro¥ickehoRriindrRaM H Q L H
edukatord7].

2 Postavenie edukatora k terminovede a
pojmosloviu

(GXNIWRU Pi N WHUPtQRYHGH D SRMPRVORY
-DGUR MHKR @SHFLILFNRVWL Y\SOéYD ] WRKF

X 2NUHP PiOR Yé&QLPLHN MH HGXNiIWRU ¢
SR X atY D @jnhbsRWRa;S

X 2NUHP QLHNR NéFK RGERURY D Y\VRNR:
QHGRVWIYD Y UiPFL VYRMKR &daW~GLD
terminovedy;

Xx 3UL SRXALWt WHUPtQRY DNRpofitdW EiOQ\F K
Pi HGXNIiWRU SRVWDYHQLH YHUHMQPpKR p
jazyku ho zat]XMH UHDOL]RYD" NRPXQLNIiFLX )

Obrazok1: Vysledky PISA 2018 spisovnom jazyku;
X Pri vybere jazykovych prostriedkov v komunlkacu je

Didakticky transformované definicie edukaoD VWR pHUSiI KRW Ryaidr YLD 1D RGERU AWEORP Y\MI
HILVWXM~FLFK XpHEQ&FK SRP{FRN 3UL LFK @gp{H@FLé_ nggHYE\IRe\E|§ tpspgq_rw,_x YLDEHL
novych pojmov ich vytvara sam na zaklade definicii publikovanych a vyrazov, napr. hovorovych, cito zafarbenych,

v odbornych zdrojoch informacie. Tieto definicie su spravidla SUHVtYQ\FK VXE&aWDQG DUGQeFK D SRC
edukanti nepoznaju. edukator VSUDYLGOD QHP{8H SUH]JHQWRYD"
"LGDNWLFN\ WUDQVIRUPRYDQi GHILQtFLD QHP\M\W%\D@MGFFP@W\%[IE@W PNWLFN\ WUDQ
-H Y&G\ GR LNWHIEND RGMBMQi D SRXA&tYDM~ Vv Doymg i \ki@seh § Eik pdokanti bG~ RVYRMRYD™  7i\
NWRUp VL X& HGXNDQWL RVYRMLOL EX YRAPREDY %pMFH )RLM-R%g\kQQH YE&]QDPQi Y
predmetu alebo v ramciektorého z predmetov, s ktorymi ma dany Y]JGHOiIYDQL SuUL URP VD HGXNI

SUHGPHW PHG]LSUHGPHWRYp Y]"DK\ 3ULUR@R/S—Q:'E QPR XL D SHRXNDPR QLY  FXGJtFK T
GLGDNWLFN\ WUDQVIRUPRYDQ~ GHILQtFLXQ LAiRY D€ FKSWHGRR@RY D YEUD]RY
VIVWpPPRYRV" Y\MDGUHQiI SRPREFRX QDME OX & 4L &K RYOIFG QDG GO GRR WRMPEFK SUH]JHQW
VSLVRYQRV" D SR X@éninsvipke desnovan@pdiet &) H KRYRURYHM IRUPH RG HGXNiWRUD VD Y
SUH YAHWN\ SRMP\ SRXALWp Y WH[WH GHILQtPFRNH YéVORYQRVWL

VD HGXNiWRU YR EH GRSXVWt WH
96EHU MHGQRWOLY&FK WHUPtQRY P{&H SUﬁédé‘éfét%cN'%@HQ@%H%&X%%%BVYP&K QRVLWH
LFK SUtSDGH P{&X QDVWD" "D &N RN & VSRMH iBaaQ R QDSUDYL" DNR LFK |
REVDKX QRY&FK SRMPRY NWRUp WUHER, aggw LH hP FU S Rikato}  viazany nielen |
FXG]RMD]\pQ&FK LQIRUPDp[&H8 ]GDRNMR Y %D&,\%}%@gi %{ED%%?SRY%&Q\); NRPXQLN

HGXNiWRU P{aH QDUD]L" QD QHGRVWDWRI\bd_\pIWL'L'IU'E{_éRR, ﬁbv l\%%’itﬁé%t&jﬁpﬁQUH W
pravopise a vyslovnosti novych terminov. SRXAtYDWH RY ]iY1]Qi

B3UREOpPP\ Y4DN P {&Hnj P Dstaleh@ imirRniUa z X $M Y SUtSDGH WHUPtQRY NWRUp QLH V

QLFK QDMPI SUL YE@EHUH RSWLPIiOQHKR H@MYPWERX Ylgsgilgwdpofiz] komunity, t. |.

VIQRQ\PQé&FK WHUPtQRY D WLH& V WHUrepGame pravilp Rgykioglip K R

FKDUDNWHUX NWRUp P{&X LOQWHUIHUR¥DY \G{NOKIGNX RVWRMHQ&ERWHQItYQHMAEHM

QiISURWLYNDPL ] LQ&FK XpHEQ&FK SUHGPHWRRMPRVORYLD HGXNiWRU pHOt SUtOLYX F
. o - 9 V~YLVORVWL V Wé&P VD NODG~ YIpaLH Q

OsobitnGi  skupinu problémov tvoria tie, ktoré suvisia s FXG]JRMD]\pQéFK WHUPtQRY
LPSHUDWtYQ\PL SRALDGDYNDPL QD VSLVRYQRV" NRPXQLNiFLH Y
HGXNDpPpQEFK SURFHVRFK ,GH QDMPI R LGHQWLILNIFLX QHWHUPtQRY
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-H QDLYQp SUHGSRNODGD" &H HGXNiIWRUL VIGRR¥WDVMD GRMRR\GOPYDM QHRISKRY Q\ -H
odboru/svojich odborov bez osobitnej pripravy v otblas VD HAWH DM Y V~pDVQRVimelaVimothkHWiYDP |
WHUPtQRYHG\ 9 G{VOHGNX ALDGQHM u@étoBmotnyQ HIGFKY WG WRGIDGIIMQDPL QDSULHN
WHUPLQRORJLFNHM SUtSUDY\ VD SRXAatYDW H&rhiBy G Sz~ dojdaglevnycts syBt¢mow §aqu\ Bdborov

chyb anedost#/ NRY D pDVWR LFK DM UR]JPQRAXM~Y\UD GH AN W R 5pJ H QULGKK LTRAXN DWIL HJ RINR Q
VPH SRXNi]DOL Y RVRELW@E&R] DWWGHBEF K QnuSdu tevminologickou chybou, ale aj hrubou vecnou

monografi[ \Y 121]. FK\ERX QDUXaXM~FRX PHGMRUWHGPHWRY

3 7THUPLQRORJLFNi JUDPRWQRV" ﬁ@ajﬁﬂ‘t@'g@ﬁmﬁf XPHOI KPRWD QHHI[I

$E\ HGXNiWRU PRKRO ~VSH&QH ULHAL" Y@&H \. SU \ VS \' o
osvojovanim obahov pojmov a iclpomenovaniamitterminmi, ? g\ém(atorl ﬁa’%qﬁ VD %%%P‘D HGXNDpQé SU

PXVt VL RVYRML" LVW~ PLQLPiOQX ~URYH siﬁ§%§ﬁ W] vaglé \1%‘[ Y ?\IF\RYDDUM"\[/)MQ—

JtVND" WéP SRWUHEQ~ WHUPLQRORJLFN~ JUD I\'r_" v Q ) thl_ a

]JDYHGHQpPKR SRMPX WHUPLQRORJLFNi JuDPER{IYER QOQ}Z@'Q"; YKy Efﬁ y refiekiovall

Y\PHG]RYDOL D VS HdHN1RIYEADA v Mo&YrafiE L neologiZzmy z oblasti prirodnych a te |ckyGhLI_-|G ]DWLD

[ V ] SUHWR LFK QD WRPWR PLHVWH Q\bf)% F@B %ﬁ%ﬁﬁ%ﬁHQp (GXNIWRURP RG:
o)

6~VWUHGIPH VD OHQ QD WLH JORAN\ WHUPLQRO . [fé’RQ/\Pd/wL VIARR @pNY S
SUHGVWDYXM~ SUH HGXNiIWRURY QDMYIpaLHYUREBYWEMNSABIR suL NWRU&EFK

sangpDVWHMaLH G.BSte@TOWhDFKHWEAHMELH WLHWR (FIMBEXEH YH Np PQRAVWYR JGURMRY

W A minolggicke ~ infarmaci i URMH Y&DN OQLH
f vl,H]QDORV [INODGQEeFK SR]JQDWNRY WHE‘Z&E@E%E%“W&&%%% FQH DOHER PRUIO
yskyt mnohych elementarnych terminologickych chyb. - h
IDMpDVWHMALH MH WR QHQiOHaLwp vwR#Rs RV @m&o\gggﬁt{g%p GLHOEL
D WLH& WHUPtQX D Qi]YX WHUPLQROyJL i']?QV WH QL W atriert VAIIXND b Q F
[15] naJednu stranu textSULSDGi Y SULHPHUH Q
f PUL GHILQRYDQt SRMPRY HGXNiIiWRUL MPR&ENVRG6QHYEHES HNX\AX¥IB Q LRIM RN GYERSW O L
VA\VWpPRYp KLHUDUFKLFNp Y]"DK\ QDGUDGEHREXWH DXSROG WMGHQRVWULWLFNpKR
D GHILOQRYDQé& SRMHP QHY\PHG]XM~ SRPBEHRMQROVWMEOIQIELHKFODGH QL&NR Né&F|
KLHUDUFKLFN\ QDGUDGHQpPKR SRMPX W&ER BKOQHOFEKODWRWPDPQEFK JGURMRY
systémovy pristup oslabuj \VW p P R Y popriesIDvi&/ L H

Y VYRMHM REODVWL D QusURInQWxm ! sERHEIENG RAFIREIINR" - 'S kb«

systému poznatkov. USWiOHQRVWL D VIVWPPRYRVWL 9 HGXN
f (GXNiIiWRUL QHYHQXM~ QiOHALW~ SR]RUGRWVHAWW p BIRQRMORIHLENEPYODVWQRV" SU|
Y]"DKRP VYRMKR RGERUX D XpHEQpKR SIRHVFRHM/WKN BRWRXIPMWPOQRV" LOQWHJUIOQH}
RGERUPL D SUHGPHWPL 2SIWRYQH D QRH EYRIGAA IR REEMIROondyrafipLe, G.LeR,
prezenXM~ SRMP\ D WHUPtQ\ NWRUp Xa PD N tha pb@¥ai® Qagtrnosti posudzovaného terminu
osvojené z pribuznych predmetov. V. YODVWQRV"'DPL LGHIiOQHKR WHUPtQX
f (GXNiIWRUL QLH Y&G\ SRXND]XM~ QD H[LVY E@H \9{ Ptl_ %\L & &YSMRJE,\?F&? Y I;'GF),(
WHUPtQRY NWRUp P{&X UREL" HGXND Q) a%toékﬁéﬁ |\}g)/e}et i akoajprididakticke?
SUtNODG PR&QR pXidsHddty j&v HaheniDa ransfo " ii,definicie terminom pomenovaného pojmu
pribuznych odbor& K SRPHQRYDQtP QHALD G ~F AN BIq" '
QHMDNHM OiWN\ ]DWLD pbR YR I\JLNASHRMOHWRKURBQLWRIG @@EFK D WHFKQLFNEéI
HOHNWURWHFKQLNH MH SRPHQRYDQtPPQRID&GHF HIM tSIDBHRF@H MH Y&@KRGQHMAELE
SULGIYDQHM OiWN\ GR YEFKRGLVNRYHM @ HWUNP\t QIR ¥ p HO\R R UpL DVG-H Ylals\ YHUEIOQH
jej vlastnosti. QHYHUEIOQH HNYLYDOHQWskraleDiyp DV W H M

o V\P (0] G iWRUL PnaGibonolly 0OiGQ X"
f 9 V~-pDVQRVWL VD Y SRMPRVnEhGt NDaGp%@Régéﬁﬁﬂl}éé%ég \ XYiG]D" VSUmiYQHQSU
predmetu vyskytuje mnoho synonymnych terminov a

QHH[LVWXM- LQIRUPDPQp JGURMH | NYHsEE LY Vr?'WE%Wa'egtﬂm'ygsg'ip I w

VSR DKOLYR JLVWLO NR NR VIQRQ\PQEéFE ja Xdy% rék _Y i

dany termin a aka je ich spravna pravopisna forma a ) L . ,

YEVORYQRV" ([LVWXM~FH Vvodiy Qt¥d\ Tergwwkgickkkuliéra edukatora

SRMPRVORYLH SUtURGQEFK D WHFKQRRN@H i HRSG FHR Y X oW RUOP IDWVRL YHUHM QpKR

QD UR]JGLHO RG WHUPtQRYHG\ SRY Dihihikadi s ki PealiBdVhald ifd Bydkej kultdrmej drovni.

blizke svojim vyznamom, t. j. aj nie Uplne ekvivalentné. Terminologicka kultura edukatorM H JORALWé& SRMHP NWR!

Mnohé synonymné terminy predstavuju cudzie slovaaich p JORAN\ Y SUtSDGH LQIRHGXNIiFLH VPH SU}

osvojenie predpoklada preftdzajice vysvetlenie ich 5w~ G LiFK7] Q O%&a v monografi[10, s. 25+29]. Aj v

obsahu. WHMWR REODVWL VPH ]D]QDPHQDOL SRpHW
f V doésledku absencie potrebného teoretického minima z E{EMHNW”[QRX SUtH QR XUIMHAL IDNWRNRANRO]

WHUPtQRYHG\ POQRKt HGXNIWRUL QLHMASLMRALEK &P REHHRR KR BFVHQWXMH SUHG

kriticky pristup pri vybere terminu na osvojovanie. Vyber VWUIQNX RGERUQHM NRPXQLNIFLH =UHMPH ?

MH PDVWR QiKRGQé OHQ QD JiNODEHW WRE P kRRIGRYMBRE ARRIDQEPL ] SULVOX
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QD VWUHGQHM aNROH u &ér@aInkeiNoké yysbke K W R,V DvBr¥nie ekvivalencie dvoa viactvarov terminov a inych

ANRO\ .UIWNRGRER DOHER Y GOKRGRER vyfdxovSd G BdtirdaineR GhBdRetti€) iz didaktického
WHUPLQROYJLD Y\XpRYDO DOHER Y\XpXMHKQDGLB/NDY NMDSMWUHY ADSDGH WHUPtQX S
3UHEARYVNHM XQLYHU]JLWH QD 8-6 Y .RPiUQ Hep@dukei& n¥jde 2K B.R6PFEALWDUQDURYQRFHQQp Y|
78 Y 7TUQDYH SULpPRP R ]JtVNDQeé&FK VN~V H QtBriviMuthBfi Kifi WiPRH HitfH 3 R 8 ZBRsV8)) spisovné
LQIRUPRYDOL YR YLDFE3)EFK aW~GLiFK QD S4lilen dva variantyhi-fi ahifi.

6XEMHNWtYQRX SUtpLQRX FKEE D QHGRV WD WeadtRikaciM kychattid RYIMR PG RK i WRIWIPtQRY D
MD]J\NRY~ VWUIQNX NRPXQLNiFLH SRGFH XMNW DDA LHH FROHOSYMHQYIBWY GR SUtVOXAEC
oblasti jazyka nerealizuji a vyvoj jazyka, v ktorom neustéle DOHER DGDSWRYDQHM IRUPH Y G{VOFH
prebiehaju rozne zmeny QHVOHG XM~ OHG]L QDMpDVWSRWAOAR GHV QBI @MV SLVRYQp 2VRELWQEé S
WRKWR VWDYX SDWUt pDVWp SRXA4tYDQLH Q Hon@:ttd/ R Fredéthuji V XEpsenzatd) G ibe®iniyr K a
AW\OLVWLFN\ QHYKRGQ&FK MD]J\NRYéFK S UfRautishbhéi@yR YARD SQHMODIGALWPVWR D QF
SUHEHUDQLH FXG]RMD]\pQéFK WHUPtQRY SRXatYDQéFK ERKHPL]PRYWGPRAGR XYRMR
V pripade terminov je ich zdkladnou YODVWQRV"RX WR obr zyléa V\\/IIVODptWQN Iﬁamlésm\)/(gserLsare\\(vgyéh RGER!
YHUEIiOQX W M VORYQ~ SRYDKX D V-~ SUH T@é&%wxgagﬁalj%* PDVWR D Q
VORYQHM ]iVRE\ SUtVQM&a&H KNRD M JWNHD KOD

JORANRX LGHQWLW\ ND&GpKR QiURGD NDaGp

HP PR 3 XYLHYV
RFKUDQH D MHKR Yé&XpEH Y Hoirdelavinia/ W p P X é%mﬁb ULﬂgﬁé\GM\ﬁgéFRﬂmD

YH N~ SRJRUQRV" 7HUPtQ\ WYRULDFH SRMPPﬁVORYL I\?DaG%&Ué%LF}RSQaHSN'YDQLH
PDM~ WHGD QLHOHQ YHUEiOQ\ DOH DM QAURLG\Q/@HmmumNWMQHMDYW\R@RQQtRVWL SR>

QHPHQt IDNW &H Y NDAGRP SRMPRVORYt M Hvdddvl WataReQ SkEXEHinY RNaRFH pBRddRIR Yanglicka
SUHY]DWEFK ] LQ&FK MD]J\NRY roGHQWLF Nkrétka [7D\ODH RV ORNKEQVNRP NRQWH[WH pD\
DGDSWRYDQ&FK 6S{VRE SUHY]DWLD FXG]RMG)S';‘LpiQQFIXW@MORW\AMMI—B@QWp'

Y NRPSHWHQFLL SUtVOX&QpKR QiURGQPKR M
VSRORPQ& OHQ ]iINODG D LQp JOR&N\ WHUP/‘fQ’Jg\A@ %%R%%%L% %ﬁﬁgﬁﬂ%of‘éggﬁ\f%
PRAQR SUHXNi]D" QD SRMPRVORYt WHUPtQX H[LVWXM~ i VoRyHovNs N3 TeDPR

term (sq, en),terme(ca, fr), termen(ro), termi (fi), termijn (nl), naprotivky, resp. ekvivalenty. Napr. namiesto terminov
termin(be, bg, et, hr, mk, ru, sr, pl, sv, utgymin(sk, cs)terminas MR\WWLFN GARMVWLN siNRddakicky NRPSR
(lit), termine (it), termino (es), terminon (eo), terminu (mt), YKRGQHMAELH VORSH@RWNp RWBUPDQ\ IDUE

terminus OD  3RPHQRYDQLH WHUPtQ QHEROR S#HYIBDWAEGR VU PORERD pDV"
islandpLQ\ D tUPLQ\ NWR Uveder®R X Adridd M ~

pomenovania ! ,.hugtoka tearmaiocht (Skratky jazykov ¥+ ,GHQWLILNIFLD QHVSUiYQH SUHOR&HQ
uvedené zatvorkach st ellade SISO 6391:2002 Language terminov a interhomonym (medasykovych homonym).

Code  List In:  https/ivww.loc.gov/standards/iso639 Napr. anglické termingillion, carbon steel, technologsti
2/phpl/code_list.ph(Cit. 7.5.2020)) pDVWR SUHNODGDQp DNR ELOLYyQ NDUE

(spravnePLOLDUGD XKOtNRYi9RB BJOWHFKQ!
= K DGLVND WHUPLQRORJLFNHM NXOW=~U\ RE#& RQIPr ROM Y e BPDPRAHMa¥HVORYHQPLQ!
SUREOpPP\ Y VORYHQVNRP SRMPRVORYt SRY D) RffYDQLH 9 Pi@rjopbme@vanie katedry, v

VORYHQpPLQH SRKUHE QodrivatahameénsaQ\ 9 SR
¥ Spravnu identifikdciu pojmu ako pomenovania
abstraktného pojmu v konkrétnom texte prezentacie a jeho YDULDQW DOWHUQDWItYX Y VORYHQPLQ

RGOtaHQLH RG Qi]YRY D N&nycR P HQ Remainologicka disciplina edukatora

o) plenion s Npr £ TN~ oY OLD HOXNIWRUD DNR sy DWH

a len posledng je termin ' SUL SRX&tYDQt WHUPtQRY PXVt GRGUALDYD"
: 2EVDK SRMPX WHUPLQRORJLFNi GLVFLS

% 2GOtAHQLH EH]SUt]JQDNRY&FK W MFKM\EDN.WWUE}RS](QBXWU&WQM

vyrazov od ostatnych, najma hovorovych, citovo . o

7aAflDUEHQEFK VXEAWDQGDUGQE&FK D3 Voxa t éN'WRCLIJI .?@éatgg

QHGRVWDWRN ] WHMWR NDWHJyULH ‘f@%}ﬁH‘a""Pt SFK

VODQJRY&FK Y&UD]RY QDSU SRXa Q

GLSORPND NRPSM~WHU NUD"DV Q H\bR%IQ W6ROURpYi\N(]RQYL'I\DIOVL
spravnych ekvivalentoantivirusovy pogram, diplomova P

VW|WQtQRU|F>aBovo7DNeFK\
SUIFD SRptWDp VNUDW QXORYE YR8 NW@ §§E|t_|'§5\} BibaLoD ] OLFK Pi Y Qilh

¥ Zistenie pravopisu a vyslovnosti novych terminaw AQi]YRVORYLH D QD P Ltetviw RD 8 RIRH © R X HtQ IDDv
neologizmov. Napr. v pripade neologizratoryboard (= QHQIOHALWp %&&eVH QRMDOQARPQRVWL YADN Y |
JUDILFNi SRGRED VFHQIiUD SRX&tYDWWRNR EHADEFEXM-URMRFEI]Y\ DOH WHUPtQ
QHQIMGH LQIRUFFLXRXAELY®MD Y S{YVIREWBMDQRVWL D QHSODWQRVWL LFK Y\XAa!
pravopisnej forme, alebo v adaptovanej forme storybord, dévodov:

UHVS VWRU\EYUG D bL VD Pi Y\VORYRYDg YWRINERYCs oNRYREWCs UL oFtsx xvw
storybord alebo storybord. Y QLFK REVLDKQXWp WHUPtQ\ SODWQp DI
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QD aNRGX SR]QD" ] WEéFKWR QRULHP™DWMH $RXWIDYIDD QW HRGRIHER|Eeho S/erenia ich
pojmoslovia neskdr vyradené terminy a definicie nimi VSLVRYQRVWL QD ]JiNODGH NRGLILNDpQE
pomenovanych pojmov. MDJ\ND 3UH VORYHQpPLQX V~ WR JGURM

2. .D&Gé Y QLFK XYHGHQé& WHUPtQ Pi suLU5%585PbWRB‘tFF'\B(FNW%HHJW]RD@HRG PtVODF
P{&H E\" SR QiOH4ALWHM GLGDNWLFNHM WUDQVIRUPIFLL Y\X4LWi QD

HGXND ~pHO

PQp ~pHON 6 7THUPLQROYJLD Y SURFHVH FHO

3. 1RUP\ Y\GDQp Y VORYHQpPLQH SUHA&OL Y (P/V

JazykRYHGQpKR ~VWDYX XGRYtWD éW~UDYNlI?9W§LBE@R®5V Ug(mR\NH D
a definicie pojmov sU jazykovo spravne a vyhovujd AQL WHUPLQRORJLFNp PLQLPXP UHVS WHU
SRALDGDYNH VSLVRYQRVWL 9H Ni YHGXRDVRBDLHRNMIQY\SRRDW Y\WRNRANROVN|
PHAWLQH $M WLH VSUDYLGOD REV DE)SNRY W DRXYNHIQ \QNop FHHNOYWL REGREWH MHKR S{V
pHVNEFK WHUPtQRY 6O0ORYHNQVNEFNEREXIDVHWHVMHUPtIQRYHG)\ QHVWDpt OHQ XFK

RGERUQpP WH[W\ YZHREHFQH GREUMNDRGRZPIQUHOE M GUMHL SDOH HGXNiIWRU PXV
SUHNODGH pHVNEFK WHUPtQRY D Yerhimdldgitka AfldidiE, RajnESzdasatornyd dovodov:

kriticky pristup. 0 9 G{VOHGNX LQIRUPDpPQHM H[SOY]LH VD
4. 1RUP\ pDVWR REVDKXM~ RNUHP pHVNE&GRYBF KN CSRMIRMNOFKVHUPtQRY .D&GE HC

WHUPtQRY DM HNYLYDOHQWQp WHUPtQ\ GMN D P@FHKR SR RIMHVXM DB BLR'Y b R LALRY D

VSRORpPHQHWQARX YYDQJOLPWLQH IUDQF~-NHWRRAD RQERDSQH]HQWIFLH QRY&FK SRM

D UXaWLQHLDRURILVWHQFLH 59+3 5DG\ Y1iMRPQHM

hospodarskej pomoci) obsahujii v niektorych pripadoch aj © YPV® SRMPRY D WHUPtQRY VD Y G{VOHGN

EXOKDUVNp PD DUVNp PRQJROVNp S%RWNJEQN)EJXW@(P/MHDNWX‘OQRX $M ]DVW

X REPHG]HQpP Y LH D QLHNWRUp Y |
ASDQLHOVNH D YLHWQDPVNp WHUPtQ\ - ,
Q Q P Q aspekty, napr. etymolécké amedzikultirne aspekty.

5. Normy obsahuju aynonymné terminy. . L . . . . .
y It &ynony y o Napriek platnosti principu ustalenosti sa niektoré terminy z

6. Normy v mnohych pripadoch poukazuju na nespravne U{]Q\FK G{YRGRY ] SRMPRVORYQéFK V\\
terminy. Takto bol napr. vyradeny termiG LHOHNWULENiIi NRQ:

7HUPLQRORJLFNp LQIRUPiIFLH PHQALHKR URN'IBQQ Qf'éhﬁeyR&é'\WB\%WHB?WX

pHUSD" DM ] RVWDWQéFK QHWHUPLQRORDLFNERKWRYRKWHQPEK\ YVDYRIGEMMOX M~ 1D
pDVWL REVDKXMH N ~pRYp W kth defigidieS UH G P HWh@Qhid kbkd¥ EB&rdn iy eDmal dva vyznamy, ktoré sa v
1DSU y61 OLNURIRQ\ REVDKXMH Y ~YRPBODWHIR YWY VEIRKRIRWHWRMDAEPtQ P L

terminov a definicii nimi pomenovanych pojmov. © 9 SULHEHKX GOKALHKR pDVX VD P{aH
9H Ni pDV" SRMPRVORYLD QLH MH SRNU\Wi QiekioohRdérmifow\PBVSdiiRor&/bisSterihby hardware,

sa edukatoriPXVLD ULDGL" ~]RP UHVS ]Y\NOR\ldodvha stndria/ §)agd Qdftvare sa @ieO D LFK V~pDV
odbornej komunity. spisovna forma jeardvér, pracovna zmenajazd, softvér.
= K DGLVND WHUPLQRORJLFNHM GLVFLSODQ+ BRIGRERQIANFRUG{PRORYQP{YAAHtVND" XVW
UHASHNWRYD" WLHWR RGSRU~pDQLD tvar. Napr. termin e-mail ziskal aj alternativnu

™ V pripade existencie viacerych synonymnych terminov (synonymnu) formemail, NWR Ui MH YaDN KRPRQ\P
prip Y ynonymny €]1Q D B \formp Erlaj@ Yna rozdiel od

. . ) O&LH
SRXAtYD" Y HGXNiFLL G{)}e0pi@ahyz OH Q Wﬁ ?{é - L%
GLGDNWLFNpKR K DGLVND 1D H[LVV BR@S&TQSEV\/de‘é"FPK URYQDN~ YEVORY!
VIQRQ\PQ&FK WHUPtQRY WUHED XSRIRZ&ver $U IR S RAUYeVR QD

optimalneho terminu. 1D ]iNODGH XYHGHQ&FK LQIRUPiIFLt D VN~VI
™ SERYQDNR WUHED SRVWXSRYD" SUL @LUN%Q‘&QHQ/@FM}W%%H@WWQHM SUD[H C
a viactvarov terminov. UDFRYLVNiIFK GRPD DWRQ®DWDWRNDt" P RE QR
~URYH WHUPLQRORJLFNHM JUDPRWQRVWL

™ V pripade viacslovnych terminov ®HQL" VYRMYWHUHPLQRORJILFNHM GLVFLSOtQ\ HGXNiWRUF
SRUDGLH LFK WHUPtQRYéFK SUYNRIRBRLGDFMNIRHQDHWRGH)PYR'KXMHPH ]DUDGL"
inymi prvkami s rovnakym vyznamom. QD YAHWNEFK Y\VRNéFK &N RaniétKarRevaRE LW Q é .

™ 9 SUtSDGH KRPRQ\PQ&FK WHUPtQRWquSCé“gdt\?rQ/' 'u‘ﬂzg' '?';94 i“O'égi“'tNﬁl"{{hgeomLelLND (
Y\WYHWOL" LFK YE]QDP SUL SUYRP slﬁ’i 36/'& \'&gu ULRB W WHIER 0 S DO LD R
DOHER Y SR]QiP N HS 8RGO KADHRX vanou PO DWW i | ' YQ ]

™ JHSRXA&tYD" Y SUHJHQWIFLL SUDFRY?’Q% B&H%%DQQIEHILQRYDQp

skrateniny. Prispevok bol podporeny projektom KEGBA12TTU-4/2018:

Wt¥ H YR Y HOIiYI
™ 9 SUtSDGH WHUPtQRY V GYRMDNRX’Q/\QUH(DQ Xt Y%W)C?RQ\R?IQ\V)Q@QG O\ JGHOI
XSR]JRU RYD" HGXNDQWRY QD W~WR VNXWRpPpQRV" DYaDN SRXatyYyD"
len jeden variant vyslovnosti.
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of problem -based tasks
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ABSTRACT 1 092

The paper looks at learning to work in the Linux operating system 'LVWDQpQt IRUP\ YEXN\ MVRX X VWXGHQWS$
in a group of pregraduate students of Informatics during the Y\WRNE&FK &NRO GORXKRGREOHIRMRQW!E >a(
COVID-19 pandemic. Lessis were based on the principles of VS tSDG Yé&XN\ LQIRUPDWLFNéFK D ,&7 S HG
problem based learning while using a set of tasks with increasingMHG Qi R DV\QFKURQQt Y&XNX S L Qta MH
difficulty. The synchronous distance lessons were chosen to secureQH]iYLVOé QD RVWDRVE@tFBRWW S GHRIW HEK MH
a teachestudent interaction. During teelessons it was required XpLWHOH NRQWDNWXMH MHMVVQUEKH RWQIQOR G
from the teacher tF RQWLQXRXVO\ ZDWFK VWX GMRRM\QLNPEHH QW D Q G PHXL OQ BER NH Q3 RIY WD
doing so, klp with a solution for tasks ifiecessaryFor this RVREQt NRQIRKPWBRKR MVRX VRXpiVWt NRPE
purpose, th@pen sourcditsi Meet platform was installed onthe VWXGLD WDNp SUIH]HQKRP WHWKIAQMH PRAaQp
faculty server which allows videoconferences to share multiple NRQ]XOWRYDW Y\YVWDOp SUREOpgPAH@MOH W
screens simultaneously. Insttions for students were insertedinto  Y\EUDQé&FK ~NRO$ 7HKG\ YEXND SUREtKi SR
LMS Moodle to secure the individualization of lessons. Forums SUH]HQpQt IRUP\ VWXGLD

were also created there where students could submit their answers; HEKRG Y\WRNEFK ANRO G3 VOLH/GNXQ B QO @ BIX

to certaintasls. In the paper we present our findings from the ~q4y/p. H YADN RG Y&4dH XYHGH NRPELORY
evaluation of such lessgnsRWK IURP WKH WHDFKH lf%y)plib%g Mﬁx%'ﬂgt"vvﬁae HYQ%S,F@SR@%bD

perspectiveThe limit for suchessonss the quality of the Internet 5, JHQpQt VHWNiQt QD QLFKA& E\ E\OR PI
access o$tudensandthe restricted opportunity for communication v\ gy p Q&éFK S tNODG$ 7XWR VLWXDFL O]H

among students. VIQFKURQQt Y&XN\ SRQQL®K RAKWNIiNiQt ~pL
Keywords Y&XNUNiOQpF RPRIiBEONR Q | H P H GHRO@V kyt
Informatics Linux. Problem based learninfistance education. WRPX OJ]H S HGFKi]JHW IUXVWUDFL VWXGHQW:
SynchronougessonsLMS Moodle. Jitsi Meet GRWD]\ NWHUp MVRX RADPALW ]JRGSRYtGiQ\
ABSTRAKT VzhledemkY @4H XYHGHQE&P VNXMWHPRIKRE DR B K-
YyOiQHN VHY@DEERX SRISFM DPQtP V\Vipp X2 F[PCOV'D QbdaL =~ GLVWDQPQL ~Ye&XNX
VNXSLQ SUHJUDGXiOQtFK EV WK/ HHDWOQE

NeFK SRNGW WD BRI HDQEKURQQ
COVID-19. 96 XND E\OD ]DORAHQD QD SULQ EQM\P@)’@R MVPH SRaDGRYDOL
. hOT Ve SR IDFKRYIQD DNWLYLWE
Y\XPR¥bQY E KHPYQX&LW\JUDGRY D Q ®RK -~ e " W R MBURE 0% PROD G
]JDEH]SHOBWHUDNFH PH]L XpLWHOHP Dvé ﬁ Rﬁj&% @/ OXL D MUKR v
PRKO SUSE 4Q VOHGRYDW REUD]RYN\ V \Q&sso IL%#]"M R g b EE N@éﬂggFu\-l/\viF
tomus HAHQtP ~NR O \8R O RiRa-OTH DN X OW Q AV H d H v
YLGHRNRQIHUHQFH VH VG tOH®@td] IY MALH \R Bt B ERPY MK \BFSXE B QR S H U D b QXUE IKHD\ \BW RP % W N &
LQGLYLG X D OhylyD ¥ W XYGHEIWMS Moodle YOREHQEDNDOI VNpKR VWXGLMQtKR R E RedringQ IR UP D p
VW XGHQW LH&MQi QDO Y FO kRO X YiGtPH JMIRW RRRYiQt HGXNDpQtFK DSOLNDFt SU
ZHYDOXDFMEW BN RYRKOHG X W KGLhQas LQIRUPDpQARADUR QIR Y &EHO Webu Bhsdhsm
VWXG ROWEHD | RRAYRMHPQp NRPXQLNDFM WH|W R WG H §0rRAase HGIRXERURYpP  V\VWp]
K Otp Rlova PDQLSXODFH VH VRXERU\ D MHMLFK Y\KOHGI
A ) Bash, instalace MRQILJXUDFH VOXAaHE ZH
6\QFKURQQt YEéXND /06 ORRGOH -LWVL Uﬁﬁl\?ﬁDEi]RYpKR VRXERURYpKR VHUYHUX 3l

VIQFKURQQt GLVWDQpQt YEXND 3 L Qt

QDL QV Wdpéhsair@platformaJitsi Meet, ktei XPR& XMHEXND SRSLWRRPWR YOIQNX E\ODIRFHDOL]R

SRN\Q\ SUR SUiFtle B\DIDRMM YR HQD IyUBH KRR DENVRICAY HQWL P RKR X RGEREQ W |Q B SR ENI

WDNRYpby& XNDOLWD LQWHUQHWRYpKR SRISSAVEQNMME QRVOIGIEIFRY0iGiQt RSHUDPQ

Informatika. Linux. 3UREOpPPRYi 'vewdmpQt v&XNYRYEFK GDW  VSUIYD Xaborbadkiptss D VS U
SRW HED SUiYD VSUIYFH URRWQX[RE¥OVHXEH
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% KHP PLQGRVWtASWIFWRE\OD SRW HEBYHONQY® GDIVAVR® &M KRI]G 1Y MatKR |MLAW Qt
akonfigX UDFH VOXAHE VWXGHQWIXDIUDRRPQAERYVWXGLMQtKR RERUX QHMVRX ]JY\NO't
RSHUDpPQtP V\VWEBRXAWHOQYLUWXiOQtP SRREWPPL ]D SRXALWt ,QWRGEHWHP HYMMPp Q
SURVW HGQLFWYt DSOLND Plyed PSBIY B p:KRRbNXY\E D R/ LY \ K OrHnBhdyipitS tOLA NBQNUPWRXD QEP
GLVNX SRBEPKDDS$ MD]\NHP MHDpNRWLFDVWXGHQWL E KHP VWXG

R i w o g VHPHVWU\ DQJOILFNQRRtBIDIWEFK YEVOHGNS
2 21/,1( 1E67__52'( 802a 8-E&E VWXGHQWEKIRBYMWRY\EUDW WHQS8YHBMORH Ut

6<1&+5211E 9¢€8.8 INXEHQRVWL RGSRYt(A M Ba@diaiyd Xpodle UU LV R

=iINODGQtP S POSRNRBREEMYOKNt MH YRIOLFHKSRMHHED WWRIDIWMHW.H Y\KOHGiYiQt QD LQ

YKRGQpPKR QiVWURMH NWHUé XPR& XMf'g'\é&E%SQ)kzwgh PKORCTEQWR B XSREWISMH wyYR U
Y UHIOQpP pDVH $pNROLY E\ E\OR PRaQNV%MWW, & Ve i WaR-kEss 1 o oy © M A R

FKDW QHGRPQtYiPH VH aHYKIRIGI D WIRI MRl I Q \PU%(I{I(W-)@U\ M D]\l D6 W DX \GHI Q@ WLHRERMA\ © W
SRX&LWIW X GREWIRSURWL YLGHRNRIGIHBNQHPWOtFK VNULVEWE WSR GNBBGIMHN D WXG
SRFLWX JDSRMHQt VH WBSRFHGMWQGL@Q’KWW\ FSLVX tGtFtFK VWUXNWXU KOHGDW

PHIL ~pDVWQINVWBRMS XUpH@mRRNGUR Y& GHRIatEK FYLPHQt | BRRAMQRRFY tWIDYL S W $
NWHUp OJH Y\XAHJLBWXMBEXFHOiI DGD BR{L W PWHE W YIKOHGDW
QDS tNODG OLF U RbMR IGbogleHDeRty Skype Meet

1RZ &LVFR :HEH[ QHER -LWVL OHHW O0QRRK tg@\ﬁ@rﬁ’wﬁs VYWURRMs Padh VWXGHQW\ M
QHXPRAVRKPDVQp VDBIRHN RENROLND \L\PJJ@ W ENYWN R HIG QM MPNHI DO IV WIXAEH Q @Vi$ Q H C
videokonference[6, 7, 8, a pURWR VH S tOLad QHKRMRRLYeXEHXY GRRAXNMHQR Y QIRE/ rogpdi Q t
LQIRUPDWLN\ D ,&7 3URVW HGQLFWYtP RGERWR EE QR VYAEVGRNH ([ BRI WE RYREGKMGIW B M
PRAQp UHDOLJRYDW Y&XNX RULHQWRYBORWKR Dt SOHE wiPod HIWRY & Vo MH GOH QD
SUHJHQWXMH Yé&XNRYé REVDK D S tSDEYR IRRRR x PV 1I$RW XNy QIdRKIHNWLYQt D <
XND]XMH VWXGHQWS$P MDMN RMW/IRS MW WW R Ry - KDWXDYRXEYBQHRNRQIHUHQFt |
Y4ADN REWt3aQ SRXA&LWHOQp Y VLWXDFtFKWN@H@IW\YF%S(\NW@RJIY@%VWQFBX/W@ FRKpW
DNWLYLWX VWXGHQWS$ WHG\ XpWuaHD W N U§ B S R% MY RPIHERN/iw WOV O H YH Sa8ROHDPQp
QDVGtOHQp REUD]RKNSUGRL R $MS D\GHM LFISP USRI K b L VdieXuSiL RE$WRBQt Y\EUDQEF!
VvVLWXDFtFK NG\ VL VDPL QHYt UDG\ ~NRO$ QDS MDN ~NROWHUHIRWL YMODMK ]H 2
. . YeKRGQH\MRPVWR S HGP WX E KHP_ G tY Mat S|
= QIVWURMS NWHUp XPRa XMt VRXDbDVQ@EHERODHRE & B X BN NRALER GLVNXIH 1
~p DV W Q t KdnferdnGHse zvolili Jitsi Meet §]. Tento HAHOtP S HGVRWDNRW VWXXBSO@WRYp GLVI
QiVWURM MH GRVWXSQé SRG OLFHQFt $s(5>ﬁw%Q¢g_\F¢|@va RKE L& % AUNAMWHGY MH
O]H QHMHQ ]GDUPD SRXAtYDW QOI[-IRW@N@@ v,yvgmv%w,\p%v&)pm Wo FH GLV
server I0] FR& MH Y\XALWHOQ. 1O VAQERIFKY YHGHQEFK G$SYRGS MVPH E KHP QiYUK
videdkonferenceVH S LSRMXMt S HVbé.’thEtrﬁbS‘tie‘seSUBiéﬁ(th@ GHQWS$ XSRIDGLOL

GR VOXaE&FmYDR\O . .
PoOSRGSRUX QM&PHEXWALOL /06 ORRGOH Y Q

3 1E95+,673%31y1Bé8.< G tYH Y\WYR HQ NXU] UHSUH]HQWXMtFt WHQ
3L QiYUKX V\QFKWHE@RG®t MVPH VWHMQ SMIENKRItEK OHWHFK SUR ~YEBEXO\ N@DE LOHQ
SUH]HQDPQt Y&XFH Y\FKiJHOL | S HGSRNG®® GXp PAHYABYRGWQBRDWEXERNQD VSHFLIiOQt
SUDFRYDW LQGLYLGXIiOQ NDAGEY\EXAD ¥SRNWQISURHPSIHEINOYEBP QWBKWR SRN\Q$ E!
MH ]DORAHQD QD SULQFLSHFK SUREOpPPRYRERPPRYDRR UQHQNMRMDQERIGEBRK NWHUp
0D iNDLZ >zahrmuje VRXERU WPNREBNVKWt MODNRRIBEBRWPHO\ GLVWDQpPQt YXEPSNN\EQOQ \W\W
RUJDQL]RYiQt SUREOpPPRY&FK VLWXDFDY aIRN F/RMHGERD SRINRE\O pPRs PDMt VWXGHQWL G
SRVN\WRYiQt QH]JE\WQp SRPRFL &iN$P SWXWHRHIQD SMREODPPMt BBVWXSRYDW OH]L W
RY RYiQt W FKWR H&HQt D tpe®t SWREHMX WM\WWHPHOWMLVRXERU\ NWHUp VH Q
aXSHY RYiQt WDNWR JtVNDQé&FK SR]QDWNBDMt S tSREERVS3* D MHMLFKA& YHO® IQNMHEWRW MH

3URWRAH MHHGVOOPY &YNBEW VFKRSHQ STUBFMNVDRARUW QD NWHUpP QDVORXFKI 2SHQE
SRSHUDpPQtP V\VWERHMHKRXBE& XARFDWHNKOXALWt QiIVWURMS$ VIQFKURQQt YEXN\ QDSO
aVSUIDFAXP W VL SR UDEFKWY LWDETIHOKPPRKO SUS$E 4Q VOMWXREYEFIW SWIFISUHIHQpPQt
osvojit VL X8BpHWWWDQREPWMWND]$ pL SBRUWXYEDN S L WMIpWRXGEXFWL REY\NOH QHMVRX W
je naopak kladema schopnost analyzoviD GD Q é | DPNRROXALWMPpQD MH ]QDWHOQi QHRFKRWD VWXGHQW
,QWHUQHWX Y\KOHGDW QHMYKRGQteM dt SROWEFEK YNERSFt3NRWRK M HHEBRINDAGp WpPD
SRX®HIWY LW MHKZRhladBkail IQRMVIBROODGY MHGQR IyUXP GR Q MMt WMWXGH®MQt YGN O pGF K
WD[RQRPLH NRJQY VOLDYEQHt Frké ¥NO $ipthD K U @ XWNMDH G pP Hy YXWMR HQR Q NROLN YOiINHQ RE
schopnost aplikovdtj. aplikovat X U frialzeré SRY WDXBH WDRNEBVDKXMtFt RWiJN\' NWHUp VORXHAIH®WR R)
analyzovat QDS D Q D® H R OREM R@dnotit (t]. ]JDGDQpKR ~NROX 7DWR IyUD MVRX QDVWDY
posouditrelevantnostQDOH]HQéFK SRVWXS$ D QD]REODE OWRIGBBRYR®L WVWDWQtFK VWXGHQW$
ZzQLFK WHQ QHMWKRYYGIWMaMS URVWIHRW W \GYpERX RVIHRIKHRWGEBBRNMNIFH V SRN\Q\ VH QD YKF
apiVWHpPQ Wp@D SovmRildvely VSUiIiYQé GRWDQDSEKRt LQIRUPDFH aH MH SRW HED GR IyUuD
Y\KOHG.iYiQt 1DS tNODG ND-OMRQ XWE&\WARIFERU\ NWHUp VH

vDGUHVIi L YHFNR PDMt S tSRQX MSJ QHER -

Y Wit QHAa VIB%YidaH SRWRFtAYKRGQpPKR S tN
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VSRPptWHMWH NROLN WDNRY&FK VRXERU% KHP 68X JM IGERWF IQ | HBIR O XRASENDKERRWHIEEFIKG N
S tNDJHP ]JDSL&WH @GR IyUD 3R]QDWN\ VWXGHQWS$ 1D ]DpiWNX GLVWDQPQt Y&XN\
7HQWR SRVWXS E\O ]YROHQSQB]HGQPOGY S¥REPPEV WA PWYUWLQD ~pDVWQINS YPHWQ
S HGP WX tYYM&tFK OHWHFK 7HKGFHE FHy Nxow _%\OR |MLaW QR dH SUR
V\QFKURQ!LI](%Y(D;I@du éHVWX$GH(\)WL ]P oL s i\%ﬁén% ¢YK°R\((3.Qe7P (ZDF\;VERR\S(EF;ES(;JFI:QPK?/tHaHV\k;gr
Q NROLND GtOptFK ~NRO$ Y\KU D] HSHY Q
stanoven, aleR G Y t MSIROGRGX vmmm&&RWRYRPgCBYRK taHp ] b LUHIR[ QDRSDN MDN
MHKR XSO\QXWtYAEUSREYS DE G B a4 6w W D YLUR K Odagld Fhtome.
HAHQt 1 NWH t VWXGHQWL Y&DN PtVWR 8L QWRI LMDt VWDOEM RWSD BRXMIWQ pY KRG Q pK
Y\ HAHQtpHWDIALEPREQHAHQt SHRpekJIHQk HOLPLQDFL YéSDGNS$ QHVWDpPLOR D QD YLQ
MHQ ]DSVDOL D Y\][NRX&HOL S LSRMEBRMUGESN LQWHUQHWX $pNROLY WLWI
9\XALWt IlyUD SUR RGHY]GiYiQt HAHQt ~N]FP(§§R9IW,%$§\FE Piz'i?/\\&%% NRs S UREOGIPQWLF
HAHQI® XUPLWE S tND] NUIWNé WH[WR Drz (Ao € WM \ tQH°VGt3HQOtPVIZE
XUPLWpKR SUREOPPX D VWXGHQW\ WRWRD its R tél@% VRE P "
QH]DW &XMH 9 S tSDG WYRUE\ VNULSWsD® b f@dg B Ly Xa
MH Y\XALWR MLOQPKR S tVvWXSX 7Hka@\ POMENWYERGWW Y (! H I}(Qll‘RQé ABPWAWR S|
R VSOQ Qt ~NRO$ D XpLWHO SDN SRKOHJ ?(6'5 LW‘EE/@OF#' R REYDIRGRRWE VYp S
RY t MED~NRO Y\ HAHQ VIO MG H P3 RNXGORARRRP p
SUREOpPPXSQHM@MRVW HAHQt RNBeBljeW |Feh@@mkMMMRNpP Pt H LQG LY Li®MNIGito &tgdeftH Y & X N\
XpLWBOSRFK\EiFK QHFKi VWXGHQ®@IXKR 1SGDFRWDWJRHQR VWD RV WDBQSEB] 6RWOHE
HAHQt 3 tNODGHP EXGL& Y&aH XYHGHEQ P FRK GR MWRXX QLN RY B W WKH[BWRRY) K& HFEKED B/F
naVORXFKi 2SHQ66+ VHUYHU SRIa) Gby 3ep L W, XG
SRPRFt SURJUDPX 3XWW\ NH VYpPX VHU%\{J QL Palzg‘i%%,?ﬂﬁ_%wa;gnggop
SRXALWt SRUBMX WRWRMHLSRMHQt ~VS 5‘&52&{% Mg Q0 p TV Y\WRNEP URJOLAHOLE
SRYD&ARYDW ]D VSUiYQp 3RNXG XpLWHGOIBI@GDL HQ ¥k R X,e RYANRAPY DO [ 7 PF
HAHQt FK\EX P$&H MHM Y\EtGQRXW N SURY %U—% Vibp QR~ R @t@%sﬂ QDVGIOHO
JDGIQt FHVW\ N QHH[LVWXMtFt VORA&FH Q§ AV éﬁ WRRCGRHOL VH XNi]DOR
JiINODG WRIRQWLWW XY GRPt jeheN BIBIR p R IIRO FHOR JRYNX SRptWDpH DO
VRSWLPIOQtP S tSDG FK\EX QDOH]QH Ll,%l é!}’\%wﬂ Lol WRSRIRYN
DNWXDOL]JRYDQp H&AHQt MLA& IXQJXMH VS4L?2iY3HGDJRJLFN COHGL AUHDO|
4 REALIZACE ',67$1y1Hé8.< : P > LVENK
964H Y\WYR HQé PRGHO YéxN\ E\0 sLERWS\@FKURQQL ddWW YEXN\
VHPHVWU X QD VNXSLQ VWXGHQWHGCRIRH ANPKEHROWHGEVIND YEXND SURET
UR]G OBYRXGRtOPptFK SRGVNXSLQ 3URWRANYEKED 6WXGBH Q VKW 5 WHRIHS Ditk@iperddse R VW D Wi
bDVRYi GRWDFH PLQXW W&GQ E\OR G ROXFNRRLYRARANVMG WX VEHRBBERNR VIO H[S
D X koahbdBlo 0UHDOL]DFL YéXN\ Y GpOFH FRH IDNPRNYX W @ NA\gRHME VWXGHQW WDNRYRX V.
]JD GYD W&GQ\ RE SR G\S\RXBIAG\WQWE DYH Y B)hpdpotl SRILWIHO®YQt PLQQRVWS XHH WRIOH E
_ SURKQIAWGtOHQp REXNDHKINEG VL Y&ALPO &H
4.1 TechnicNp KOHGLVNR UHDOL]RVYWX&EPI oW XN bat L&IREXGtOALGUREPPP SR\
3UR UHDOL]DFL GLVWDQpQt Y&XN\ E\ODsIYRRIHNI Y RQRWNRPDR PLSOV IN DFHPHER NG\A |
9]KOHGHP N Y&SDGN$P VSRMHQt S L WHWWRY®t SRRPEQONXBHWEHORX Y H&AHQt SRLU
S LNURPHQR N LQVWD QD KIX OWS QRRMSI®Y W URWHPHQB Qt Y& X F H
~pHOQBD O/HUYHUX ]tt BRp ORBHNADID@ P V\V P N
GEXQWX  NWHUPX EIOR GIQR N GLVSRHGH D gl AN Gl AN
procesoru, vyhrazeno 8% RSHUDpQt SDP WL D * g BW é\ = SiGDOL MLQebyH VOD&
SHYQpP GLWMXGQ ENOD Y UiPFL WpWR b éHltJJPDEL %Qf@wua@ﬂK S tSDGHFK VYI
Y]GDOL D ~NRO SRQ#HFEDL®IR B W HEH 4H R

PtVWQRWOWA Sysanidtrigvidiékonfeence

BWXGHQWL E\OL YAG\ QD ]DpiWNX Y&XNXSLSODBUHRNIQLG DN\ FANGHMRERRY IDOLtPFR WL
VGtOHQt VY&FK REUD]JRYHN Y\SQXOY, ZHpdMRAMET R ]Q/EORS RS ®Q LPS N B GRQ DRsiehu QH SR &
DE\ QHGRFKIi]JHOR N R]Y QiP D QHE\O atohvQ HEXFKEL] Y GURWDX WNRG H VX GRFKiJHOR S |
student QDFKi]JARNXG FKW O VWXG H Qowod RY R W XG FSERW \G RED RiFGHEQMohou vS tSDG  SRW HE\
s HAHQtP ~NROX pL Q MDNpKR SUREO$RKiGBMIEKGIQWRKFRR]IRIX O]H FKiSDW WDN &
LQIRUPRYDW XpLWHOH R VSOQ Qt GtOPptKEHAKRW KD XRGWHQHPXVRR \BHGKRVIWEWAREW &
DOH PRKO URYQRX ]DSQRXW PLNURIRQRN WD ®tFLO X WHXVE H Qi \ XpiLL & HHA RCPHL RV IQBIN P
QHVGtOHO REUD]JRYNX DQL REUD] ] ZHENDPBU\ 9DRGIHRG BPS R YWRFPDQ X/ HDXXND]XMH MD N
]JDSQXWé PLNURIRQ DE\ PRKO SU$E 8Q NRPHQWRYDW SUIFL VWXGHQWS$

! 7JRWR WYUJHQt Y\FKiJt ]JH VXEMHNWLYQtKR QiKOHGX XpLWHOH QD SUSE K
Y&XN\ D QHQt SRGOR&HQR DQDOE&]JRX Ji]QDPX Y&XN\
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SURKOtaHQt QPVDIRYION FXRIREROHMHLWHOHPLAMLYQ U\FKOIi ]S WQi YD]JED GGON\ Qta
VWXGHQWRYL SRPRFL EH] MHKR S HGFKR/ISDINWRY @/t ¥EpRKR® LQANRE@DND D QLNROLY O

7DP NGH WR E\OR Y SRN\QHFK XUpHBRHVRRRBRWWP WRERR VEPSHEQWY SRS QD N
SURVQLAWBYtP 1yUD Y /@ j@RGdG@H na 422 $VIQFKURQQt piVW Y&XN\

2EUIINX 8pLWHO RGSRY GL VWXGHOWS$ 39R3FREY PHNRRIWYREORWDFH PLQXW MHG
aSRNXG VKOHGDO Q NWHURX RsfuSeRtdna Q HY 3 g KU REBDEPKERVWDWHpP Q URJYUKRYDQI
SUREOpPP ~VWQ XSRJRUQLO 6WXGHQW Mg QEP DO K Wi x\E R BXWY R~ iRy A5 NAWHWDIFOIQUHR/QNQ
D VYRX RGSRY XSUDYLO SRS ML YOR#LRAQRERS WA WA Y YEXFK®L 9 S tSDG  ~N
(VLGHIOQtP S tSDG YALFKQL VWXGWQWLRRGSRE | epdk QQURPW HGQLFWYtP IyuD Y /0¢

XpLWHBOW WNFCRRXRORYDO MHMLFK RGS&@B@\I—NW%@(W@WWG Y]GDQi H&HQt ]NR
MHMLFK VSUiIiYQRVW D S tSBQQ RBSRYW Q) QipFYRIRMRWR IyUD RNRPHQWRYDO MHMLF

QHVSUIYQI ONRO\ QD WY RUHEXWINRGSWEGiYDOL GR VSHF
v UiPADNX OMr@erian P& SUDFRYDOL 7DWR VO
QDVWDYHQD WDN &H VWXGHQWL GR Qt PRK
QHPRKOL VL ]JREUD]JLW VRXERU\ YOR&ZHQp
QIVOHGQ VNULS WD VWNR&W B R Q RPY BSBRAREM P
S R P R|StU i YMivrosoft Team§ VWXGHQWS$SP SRVN\WO
vazbu. 3 HG |DpiWNHP GDO&t VIQFKURQQt YéX
QDVWDYHQt XYHGHQp V®RX&MQWD NP RKEILVS U|
(@S tSDGQ VSXVWLW VNUQLPW\VWIRBRGDOp R\
WRKRWR S tVWXSRP WER pUXDIODpP RGHY]GiQt -
kontrole (studentpouze INR StIUSRYDr GR VSUiYQp VORAN
asnadrpkontroe JH VWUDQ\ XpLWHOH XpLWHO PF
JGURMRYé& NyG VNULSWX DOH WDNp MHM RNI

ONRWENDMLERYVWBODFH D NRQILIXUDFH VOX
NRQWURORYiQ\ QD ]Dpi®WNXWDEHNVIQFKURQ

OLPR V\QFKUR@Itstid@tiNKaHQt kehzRitOwEt

SXPLWHOKHRP\Q FK UREXQIN GUXKp VNYeBaQ\ E Kt
online NRQ]XOWDpPQtFK KRG LQDWHEWR QWHKNM RNRXQ
1S$VRESHPP RRAaL ]S UiSUR YV Wcidft Teams p L

LMS Moodle 6WXGHQWL ] W FKWR RREQRVWL
v Microsoft 7HDPV D Q NWH tNBARXOWDIFLR E KH
VIQFKUREEI GUXKp VNXSLQ\ 1DR®mM& NRQ]XC
NRQ]XOWDpPQtFK KRGLQ XpLWHOH QHY\X&LO «

5 (9$/8%$&( 5($/,=29%1e 96é8.<

51 (YDOXDFH ¥BRX®OHIGX XpLWHOH
"OH QiJRUX N\FHWE MH VRXpDVQ DXWRUHP W
Y&XND SRP UQ ~VS &Qi QHER" ,VSQGHYLOD
NRPSOLNDFHXVSRMBOD Y\VRNEFK 4NRO D S
2EUIJHN 2GSRY GLHAMRQGM GWIbtKR ~NRS%F?%V&AHDDR$%S$QSEN%H§:F§AHVK%WE “‘”’V"’“@Io
LMS Moodle VSUIYGEL ]iY UHpQpby BREBSK RV VEldanSV AL Q D
3 L NRQWUROH RGSRY Gt VWXGHQWS Y ORbBHREH & LR ] G0 ¥ Ha NATNIDO B/ EMEBOH O F H
QIURPQAPRYDW VH RGSRY GtP YORAHDQEéR pfeilenatithD- HO SWEE B\ S L ~VWQt WYL INR
VOHGRYDW REUDJRYN\ VWXGHQWS 6LWXDRHE dp PR YN RRISPMERMID M DMENKRGHEW B/
WtP d4H VWXGHQWL SUDFRYDOL UR]GtO QRafyzbWe tit® RWW Tt 1B WRNAQRY P, 8 WHRRRBMDp Y\K
U DWR VLWXDEH BDVWIr DO L 8ty WhE HTRG R jeEh MAMOIRX&tW DIt W SLWY @RV W
y I /| ,
QHSRYLQQp VORALW Ma&t ~NRO\ SUR U\FK?ﬁﬁﬁ@&\&%@@é@%f&%@ﬁ%@%@%&k&%;'ng’éu‘l')-]v:’q
98KRGRX WRKRW D NBWYWXSPDSRMHQt YaHAKXEWM WRIBAWRSRKOHGX WDN SUDFRYDW SRGF
YeXN\ DQEQBpHKOHG XpLWHOH R WRP NERFMOYEWPPRRIXK BRBZRGWBWH]IHQPQL, YEXNX !
3 tQRVHP SUS$SE aQpKR NRQWURORWYaQt RyGHHE\RO DXb@RdHIRPIR S GiFL VWX 0B QA E\SR® UR

23RNXG XpLWHO QDEtGO VWXGHQWRYL SRAYROQ RIR MW RIPIVEOVER HERWMOREtW QDS tNO
VDPR] HMP WRWR UR]JKRGQXWt UHVSHNWRYRBR®W HGt /06 ORRGOH

3=DVtOiQt ]SUiY SURVWIWG/QIDFRVY EROR . @RZ¥ RRVWXRE HQW $ N R XL @H WO XEB QW G YD
VDPRWQEPL WH XSH®WSRADGDYNX SRXAYBDWLORXJH/ HP QR Xk piWMQRKEFSHN R | D\U tP
QHS LKOiVLOL
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VWXGHQW VWUHVRYMHWRPE GH NRMWIHO NMEHE ¥ B/$M R B OGE gD F Hy ¥tadeNty hedi@cen WD NW p &
MHKR =NRRYH Qa#RON\8IYREDPPIVQt RVREXHVIFOA NGIEGQ VH PL VW\O/BRRHWDW® K NANR
VWXGHQWD YibljeR&Kobtadvee\p)&E W HO GHO#@t GREXD S WRHtWHPSR SUIFH SRPRENROL YS MG
]JDSVDQp WHEWMN®DG HXQBSAPJW FFRVEREHVDPRVWDWQp QDOpliQtSRIERIKXt , WRELPHPW X
VWXGHQWL PR Koknb S/Gx OMIGER OIS 3XWWWXGHQW\ SRP UQ QiURpPQp HREOMHGWYiIRH M
E\OR PDUJLQDOL]JRYIQR QDUX&RYiQt VR XINUIRRIPDW X Q@B QDI KPIOMMOHB L FYLPHQtFK E

2GHY]GiYH@HQt GtOptFK ~NR® Mo@R seyupSQQLW ~NROV YH W tG D LQIRUPDFH GRVWi
XNi]DOR E&W WDNp MDNR YéKRGQp QHENHGL2RWSLYPwXx ENPWIPEPSPPWXMbkqg L

E&W DNWL YkOrttrasttRsGM HY YMat SUH]HQpQt YEKWRBEHOWLOREH RYDOL VGtOHQt REUDJRYHN I
E\OR SR XUpLW pP&BEH &-\Q}i GR Q stuBentiN R OXp DW SO WA MRINDRAHWiI UHDNFH GtN\ VGtOH:C
NWH t ~NRO QHY\RGVDOL \DHYMISIRXHEQW tONR ~VOEFHQKRGQRWLW LMY WoadlavprolyU Y
VH SURWR QHVWiYDOR &H E\DRRMDP HEXRIGWW NG MW L B EMNQO IGHELIGR YNROS& QiVOF
H&HQt SURJUD]JHQR RGHVtOiQt SR]QDME® GERHGBUBDVQpP |GD MH \

=D ]iVDGQt QHYEKRGX VIQFKURQQt GLVW \@égbvél)é ¢ ﬁgbﬁmeﬂ%gﬂ% NEHRSR &iFt
YeXFH SRYDAXMHPH Y]QLNOp WHFKQLENH R ED lP‘é Yg%gfh YEFK S tND]$
SUREONRDOLWRX SQWSRMHM XN Q NWH U e FXORR X 1 W § CAW AREH QQMH VKW RQWS [Pt
VWXGHQWL QHPRKOL B GXORMW/RY KO R ERIDN VELRY L PRAQRVW RQOLQH NRQ]XOWDF
na hlasovounebo textovou komunikaci SXpLWHOHP  8pL W& NS RYH PL 9id SSIWVRBCEpPQEEWIW QD K
QHP O S HKOHG ROQMIPREKPBK MELWPIi QD HIHNWXYP SR T-@'\Ww GRWDIHP

SGtOptP H&HQtP ~NROX 7DWR VLWXDFHDE\QBIBWRYXPL\GHOW DI U Y X MG NWEXB H Q)
QHNRPIRBWQtYiPH VH IS ¥RMRYLGHRNRQIQUIGRNWMBWHN V RE R MOADD KR (PR AWEBXRWEIG W O
QIVWURMS$ NW HUpp XW & ARXMD P &L NkuVi@t O H YW B EEUPHRIX]LFN&é NRQWDNW DOH WHQ Y tP .

MHGQRKR HpDQWRENDLPLWRYDOR NYD O LWX WIRNRYP RPN 0IWwH t VWXGHQWL SRP L
=D GDO&t QHYBKRGX UHDOL]RYDQp Y &XMNQRRYWRW L= NSRUOH H @ WEBE (3 8PS BELQ Y \FHOINR YA b

SRYDAXMHPH DEVHQFL VRFLODQQtKR ANRIQLVESDIOM X NDUQMNRUPLVWDQpPQt YEXND D FHONRY
PH]L VW XG H QstudentB heROMIR &P FL PtVWQQBRVWIEFH pDVX E KHPHBYLRHQIRU N®IQRADP/ W X M
SUREtKDOD V\QFKURQQ+WERNDRPMLLNRE®WG QD] PN WRYB®&QRVWL RSXVWhoW GLVWI
RGNi]JEXL QD Y\X&LWt LQWHJURYDQpPKR WO RP pYRVIHKIDVM RSOIPGI ENRR Q FHP Y&XN\  YL]
ineFKNRPXQLNND@ DWRKRWR G¥YRGMHP QVL OHQt VWXGHQWS$ QD GY VNXSLQ\ D UHDOL
nemohOL SRPiKDW WDINNRIBNWIYIQIHQpQt Y &XEHN B pED BE DWLE HK MK pRKY D F t oo KdRIGHeaD
RGNi]iQL QD S tSDGQRX SRPRF XpLWHOHNULWLFH L GDO&tKR ]JH VWXGHQWS$ SRGOH M

t 4 GarReuQp AR EV\FK Y\WNO MH GpOND F\
5.2 (YDOXDFH 3RKI@\HBX VWXGHéé’@ YGX YHOPL GORXKi GRED B WR VH VR>

$EVFKRP JMLVWLOL Qi]JRU VWXGHQWS$ QD WXWR Y&XNX UHDOL]RYDOQL i
PHIL VWXGHQW\ GRWD]QtNRWYtRHW UuPXtd i BVl iw VY WOMWWpa QiSOBW MENNX JOHSE

. : A X Uy biL R DRYQQQ t PYE & XN
RFsA/Rii]’\OI\H MVPH Y\WYR LOL NUiWN& GRwﬂjﬁg@ﬁ#ﬁ%oﬁﬁgu@mh%ﬂéﬁzgmmw
H

EH] S tWRPQRYMMHROL WHBBHOW SUDRRGDW A
X 6WUXpQ JKRGQR"WH VY$M FHONRYENGR M Py ] XG&LYWY D QlaiR & WERGNWINW HBOR VEY VH W
S HGP WX Y\WWYR LW WéP\ NGH E\ PRKOL U\FKOHMAat
X 1DSL&WH FR VH 9iP QDEL®WFyréXNS tSDG SRW HE\ D VQtALOR E\ VH WtP Y\Wt4l
YKRGQpP S L GLVWDQpPpQt QH ERXIA W HI\HR o@itM RtU B WEGKHNOWY LS PR KO LWRKIRR XNGIR Y\

LY MLQéFK.S HGP WHFK aXpt 2DO&t VWXGHQMQRNMWQLO\XRRW E KHP VH
x 1DSL&WH FR VH 9iP QRO R0EXNSUSE 4Qp FYLpQp StOANPOR WHVWUSEA&QD
YKRGQp S tdW. XG ODW MLQDN QHKRGQRFHQpP WHVW\ E\ KRGQ RYOLYQLO\ "

4iGRVW R Y\SOQ Qt GR\Q/D]QtNX E\OD SRgVNRRRHEt VHPHVWUX RGHVOiQD

emailemY&dHP  VWXGHQWXMLSAWGPLRVXAN G RW D M - - -
JFHOD DQR@FQN YRBOQLOR VWXGHQW$%X&%@(§[@& %@W%éﬁ’w ' mﬁ%ﬁ'&?&’éﬁﬁﬁé
S LEOLaQ DVV\QFKURQQtP ]S$VREHP  -H MLPR EiO ODRGH P
ZRGSRY Gt VWXGHQWS$ Y\SOéYi &H URDOHRYPDEDIGHEEN@OIRORFt SODWIRUP\ -LW\
GRVWDWHpPQRX QiKUDGRX ]D SUHJHQpQt & &X§ KF & /D\NX 6 B B MIQ Pt & BIONDREUD]RY N\
E\ E\OD YKRG@H BEREAKDOR Y SRKRG D |SERWRE VMDNEHPQEWD B UDR R I DWO L QIHEIE \COX NO Q
Y&EXND QOHGENO YKRGQé& 6DPR] HMP QHSRISVHI® \AH NVHWEBP PRKOL HIHBDWNWEUAR Q
SUHJHQPQ PRKOR E&W OHSAt D |itheb¥H IndBIUNRR QAMFR QR YW GWB Mi#QRVW HAHQt Q NW
/B HYHGHQt S HGP WX GR GLVWDQpPQt ficK MbrafoVyR ' S IREKHIG HRQR\ QD D]HQ\ SUYN\ D\
Y € ER U Qelrdmu studentordokonceY EXND Y\KRYRY DkOnunikddeHt RGHY]GiYiQt GtONAEK D H&MHKQt~NR O S
QH& NODVLFN i X\DAHIQWPR VWA O YEXN\ PL ¥UFRMR HIE® YMBAYdRIE y UDY]iNOD @ R WM KK L W H O
QH& SUH]HQpPQt Y S tSDG U\FKOHMAtKR $8OKD NRENOR CREDQW WaNeAEDR-YDXW H B @ N D W
GRPiFt DNWLYLW 1DYtF MVPH X&HW L OW R Ru HREAKMRtGUjE@ R FekiRdBra¥o@eR Y D O L

FHVW GR ERGRY\ aNRO\ /LPLWHPSQHBL WIEXHMQMH NYDOLWDRMMGUQH)
MHGQRWOLY&FK VWXGHQWS$ D WDNp SRpHW
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ABSTRACT XAaLYDWHOVNpP S tVWXSX N WHFKQRORJLt!

Modd school educational programmefsthe new informatics were JUDPRWQRVWL XYQLW MHGQRKR L]JROR YAD:
prepared and published in the framework of the project PRIM PDVRY GRWRYDQpPKR S HGP WX ,QRYRYDQE :
3I6XSSRUW IRU GHYHORSPHQW RI FRPSX'WPBWM(?@OXWW_%\NU%)"NF’W\@B‘W‘EWHWK'
basecbn the revision of the Frame educational programme for basic ¢ LIJLWiOQt LU O QRVOWRUPDWLN\ MH S HGH
educdion. These model programmes build on a set of textbooks for LQIR U,P D WL FNp K R P\ARPXt MIN X |5 @REM QD Q
informatics at basic schools, which have been created as a support ] G O iob@stiinformatka K UR]JYRML GLJLWiOQt JUDP
for new educational content. The article describes reasons, P O\ISVStYDW Y&HFKQ\ Y]G OiYDFt REODVWL
methodology, approach and individual variants of these model 7DWR UHIRUPD VWDYt a&NRO\ NWHUp GRVXG
school programmes. Authors explain also purpose of the use of 8iGQRX LQIRUPDWLFNRX SDVida GR VORALWp
these variants and acquaint with the their structdiedel school PDWHULIO\ XpLWXpQ I RWPHDOWERKSRREVDK D |
educational programmes could help schools that do not orient QiNXS RGSRYtGDMtFtFK XpHEQtFK SRP$FHN
themselves in the reform and need to put the new educational areecSUREOpPHP MH WDNp VHVWDY®RNERO QIR UP|
into practice. Y]G OiYDFtKR G UORAMBIRX

Keywords 493 Y yHVNp UHSXEOLFH VWDQRYt JHMPpQD
Informatics.  School educational = programme.Support. Gp®ONIRUP\ REVDK D pDVRYEaSQBiRVIYEGWIiYiQ
Computational thinking. Educational conteNew contentBasic VVRXODGX VH VWIWMHE ¥H3IBBILRPWKWGR Y& W 493

School. VYp ANRO\ 7RXWR GYR MMM &N R FPV @ tQNDX ML
DXWRQRPLH D PRA&QRVW SURILORYDW VH

ABSTRAKT ) Q;daéogid\lpKR VERUX . WRPXWR ~pHOX WDNp V(

9 UiPFL SWPRIMHNA/RGSRUMH®R]WQIRUPDWRENOKRNWHUEPL P$aH ¥RROIRWRRELE DWERR®

P\aOHRMt\ S LSUDYHQ\ D SXEOLNRRQODtIPRGHORNY P

Y]G OiYDFt SURJUDP SUR QRYeinemz@lRUED%NxéF?(\Fgl\iI]ROiFK MH PIOR XpLWHOS NV
UiPFRYYK® CAMCR SURJWMPMNGSDGQt VY]GNa iR g .
1DYDhX$4duXpHEQLF LQIRUPRWHNY Fia\=v WY/ WL FN\poblap ICTi qebyla YH aNROQtP URF!

VUIPFL VWHMQPKR SURMHNWX QMR UYRD 9/ %ESELDq_Q)?éLV\XI%P U ers ]N'I'l\f@mf@,\%'ng aSP
obsah.y OiQHN SRSLVXMH GBYRRY SR S| YDQePL XPLWHO 28 MH>Q@MYtFH

aPHWRGX SUIFH S L MW WF@MENNIO ISGIX 3 W HGSRNOIGDW aH MHAWWH POMLEHPBH
ieGQRWOLY @B KezWamUje BMGAWI L FK VW UXNW X URX 4 ld Q‘\Rﬁ:?( LQIRUPD W L& Nték= KrelnV p PD W

ANROQt Y]G OiYDWhRUBRYIDRXALW &ANRO HR% & Np SR ND&Gp &NROH FKWtW DI
VQRYPRWHW LQIRUPDWLN\ QHRULHQWXMt D\ LAa?R4BGRENHRRYPKR 593

QRYp Y]G OiYDFt REODVWL GR SUD[H 7HQWR VWDY E\O G$YRGHP SUR ~YDK\ |GD

.Oth RMa 493 ] LQIRUPDWLN\ NWHUé E\ ANROD PRKOL

IQIRUPDWRIOIMt & ]G OiYDFRGIRRUIDDPQIRUY YA PNP-WHOSP QLR WRDRUWRN  6WiO\ JGH

: i e YEIQDPQp DUIXPHQW\ SURWL 7\ Y\FKi]JHO\ ]
t 9]G OiYRF& REWDBDGQt A4NROD
plaonar 9l | et 2 PDMt Y\WYi HW VY$SQMHER3 @DPNXVH S L Y\W

1 '#92'< 9<792 (1E 02'(/296é&+ ~SUDYiFK PHJL HGLWHOHP D XpLAPHQL QDY]
593 G$OHALQHIEWDRYQt [NXDHQRBYWDGPLRNKRO VY$|

R NRKR,SRX]H S HY]DOD EH] VQDK\ MHM

3l SUREtKDMtFt UHIRUPD Yé&éXN\ LQIRU V@‘MMY m DHI':'%( @ﬁFHQt] DQY\ODGLW f

NODGH QD pHVNp &NRO\ YeUD]Op QiURJE0, 3R3AG RUN}L WY PIV KR K na va b rocror v S

GREtKDMtFtKR 5iPFRYpKR Y]G OiYDFtKR él iq EE( W L FtO$ D JNX:
L

YIG OiYEGQOH MK Q] &98]G OiYDFt”@E'@@WP‘% RWQtKR RY RYiQV B WS Q&H EDGRG A O
a NRPXQLN bripgie WaiOH MH®V,RX ]DORAHQY; Edi€pbzNi, mohliby ssK pLWHOp D HGLWHOp Ft)
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na pospad 7DNRY& \SREK® E&640QW JMWNYBK $.RMIMRIM na 2. stupni) %\OD Wp& ILQDOL]JRYiQD SUH
K FHOPIRUP FKDUDNWHULVWLND S HGP WX D MHKR REVDH

DiskuseR VP SUREtKDOD MHGQDN QD ~URY QL :RhEUHR LMK Myt ]%'éR%H%%WMRYiQWD ROGR) L
UR]YtMH Qt FINDIRR PDAOH Qt G i Qg MW@BS,QIQ%%B&;SV%EMSME\L&@%P V\étvﬁlcgﬁ oy t G%TJDL]
DORNRYDW SURVW HGN\ QD Y&YRM V\/,DNRg\(&kRY [;% NXORIQFK RQ&F*HWR§

MHGQDN VH ]iVWXSFL 1iURGQtKR ~VW é’\ﬁ)‘% W NRIOW G
1iIURGQtKRRSIHFAIDKR LQVWLWXWX D 0@%"{?9\? 8R t% HURYingé’S;gHEFgGRég&J
a

RGC : |
POIGHAH D W OFDWeE®RF\]YtW JLO QiYUK .

SRGS$UQEFK W]Y PRGHORY&FK 493 NW m‘ %\g% ; é% t\&%tb%%%]rzﬁﬁﬁmawm‘

\ v .

M&%HW\Y/Bé Hat SUREOpPP\ VSROX

VLWXDFtP YH MOVHAG@F ENRD}iDN WK i®iQ DY
K ENARGA BRALRYWR aiGQe G$

FIGPRMWWVQDGQXEMI MDN aNROiIP NWHUp .
S LSUDYHQ\ D Y\EDYHQ\ WDN &NROiIP NWH E
Y\EXGRYDW D PDMt I[NXaHQRVWL reprodukct.

&tOHP S LWHRIF[LPV@R) Y\XatW GDW D ]NX3HQRYIVi$I1VIND QEFEK

ZWYRUE\ D SLORWQ@BRXRHERYLFQ W \WFRLBQEFK\WYR HQt MHGQRW®IDQR¥ERKYBIPI DQ \@
projektu PRIM,D VAQHUJLFN\ MH Y\XatW .MDINR (GQO RIPH | QEGWHRMEX MtFt FKDUDNWHULVWLN\
MHMLFK WYRUE E\O NODGHQ G$UD&XTHNR QVWRAPVOMHY WLV N ESSHIYMWEIPNR Y\EDYH Q'
D SRVWXSQp JtVNiYiQt [NXNaHIPRVWSURMANVRXYHR YexNX 3DW t VHP SUDFRYQt Gl
YJQLNO\ Y]G OiYDFt PDWHibforifoD VPIMAME D QD WURRERWLFNp KEQRKRH D3RWN R &bl aNR O\
SURJUDPRY iR SXOERQtUREIFWLFNEPL SRP$SFNDPLYtOL QHYODWW @t FERPRWPHQ t P

ktHUi MVRX QD Q NWHXHDKW @QRRWIFK\XPRYiQ) QRKaHAM/WGHYAtP MGH RD NVKIAHDIRY W
JFHOD QRY&P LQIRUPDWLFNé&P WpPDWS$SP 7DWR WAPRWARMENR QDS wE MBI QD ~URY
D MHMLFK NyGRYiQt PRGRORYIRERRBQFt VF _yRYQL MHGQRWOLY&FK XpLWHOS$
VIVWpE\ QHMVRX MHaW Y JiNQD®QER YRE XW,Y iRtk + 9\MDG XMH GR MDNp PtU\ YQ
E\OD S tWRWEDFMPRCAYiQt V GLDPHWUIOQ RGQIRPBEWLNX UHVS OHQ@IR WRINRL PRWR
QIURN\ QD XptFtKR VH SURILOXMtFt piVvVW WHG\ GRWNBNWPtU\
=iP U Y\WYR LW PRGHORYi 493 | LQIRUPDWLNakoxWRBERWL S5 R 4D GBI kibRoAdR Yosiltjep L
Y\MiG HQé& 0407 DE\ SY\ROFKNQWDWHYL]H 593¥éXNGLVSRQLELOQtFK KRGLQ

ZLQIRUPDWLN\ EAOD S LSUPYWBR@HW&’@F‘Q’Q{E%M@o LMBBIQ FKDUDNWHULV WL
SUHIHQWRYDQp WEPWR pOIQNHP MVRX NBQHEHER D SRS W00 DB 0N KkpHona MH M H
Y]1G OiYDFt REODVW ,QIRUPDWLND JUDIX BM®H\ JREUD]XMH ~URYQ QDSOQ Qt W F

2 0(72'$ $ +$50212*5%0 35E&(

1D W FKIWNRHASUDFRYDOR JUYRNIFRSURE BEOIDK

v ~QR&JE H]QX 3URWRAH E KHP QRVRHP O QRYE&
GHILQLWLYQt NRQWXUH#%93YNKF WiNXGD q 5 D B AWRRYUGHt
YHU]H 593 NWHURX YCWaneBREX LYQW YD FHIO Y é X N\

ICT [8]. Tato skupinaE\OD VRXpiVVDIDSQRWHERK 39
SRGtYHOPWR HWOKIIMBRHGSRNOIGDQp KRGLQRYp
dotace pro informatiku 3 4, tedy3 hodiny na 1. stupni a 4 hodiny

na 2. stupniy NDAGpP URG QN NHRWNIKIRG @ pWKERE®L Q

JHGQRWOLYp WHPVWQENY FHIOEQOIROWRYiQ\

s XpHEHPLF] DG\ ,QIRUPDW L N@kdiEjs6u jins RK O H G X

pokryty .RQNUHWL]DFt RpHNiYDQ&FK Y&VWXS$ 593 E\O\ Y\WYR HQ\
RPHNiYDQp Y&VWXS\ 493 WDN DE\ pHUSDO\ Y PD[LPiOQt Pt H ] ML&

S LSUDYHQE&FK XpHEQLF o.RGISR EH®RMIMNR/ WD Y HQ

WDN DE\ E\OR SRPRFt NRQNUpWQt XpHE Q L2/ iGiREharakigristilgD & NRYYaRiah® @ p 3
7DNWR S LSUDYHQp WDEXON\ V RpHNiIYBQéER é YHP SUR

NDaGé WHPDWLFNé EQRN EROQ ® HGQ R&H %%i %g’?s\)vpﬁd—f’é {OH b ANRO\ NWH
QD MHKR& RQOLQH MHGQIQtFK E\O\ REK %F;B%NE?N\(S@R]“YNR(S?QED h&%l& MtV LOIRUPDY
SLSRPIQHN XSUDYRYiQ\ _ QHWURXIDMt Y\WYR LW YODVWQt QiYUK &9:
8pLYR SDN E\OR SUROLQNRYiIQR QD NRQMYMP M xN R SR @R ¥DWE G H) SNKE X XpHEQt
GDQp WRWBIUp MVRX SXP@ NRENQ\ ROWYR4HSQEFK URERWS$ URERWLFNEFK VWDYHEQLF
MHGQRWOLYp YDULDQW\ 493 9 RGNDJHEK Q L)%R!\%H EBB\\/RSMH{%I?@Yﬁ%REtLQD W&GQ
SRXALW\ XpHEQLFH Y\WYR HQPURWRP FiH b ’\% Ty B so 593 v H
UHFHQ]RYiQ\ RGERUQ&PD I NRQJF R VGO t M/RHDAWWBIBHKR D SO Q Qt

RY RYiO\ | tFtP Y\EDYHSQRMD tANR®RY i WKHGEQD D S

o k internetu.
9H GUXKpv lidtvp&8 a prosinci 202@e pracovalo na
KDUPRQL]JRYiQt MHGQRWOLYéFK 493 V ILQiOQt SRGRERX MLa&a VFKYiIOHQéFK
593 D PH]LWtP ]JP Q QRX KRGt@RYR GRWDFt QD
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32 493 1HERMiFQ YS HG 8pHEQt SOiQ Y PRGHORY&FK a93 Pi WDNp

7HQWR SURJUDP MH S LSUDYHQ SUR aN'ﬂz%QRW\QH‘(J% PNt INKGUWRVYHME URPQIN A

RULHQWDFL QD LQIRUPDWLNX D WHFKQRWYRRAP PP VMO RR LA H & >U B \PYReFKUXpXM

SULRULW D SOiQXMt LQYHVWRYDW GR Q?RX‘%&P& *E'Qt'-rﬁ(ﬂ* @RI N FWEQP N QDSO
Pl

U$]QeéFK URERWS$ URERWLFEBBX WDN HIE Xat S HGHY"?” P @NROIP N
E\OD SHVW HM&t D SUR &iN\ DWUDNWLY¥&3ME: YL YRWURY  BRNXE V‘#%B’N RWR WpPD

Y\WWYR HQt YODVWQtKR 493 D WHQWR QuY'VB Q\e\&éi?ﬁ?@F QltKI\BéaPQ SYRY RPHNIYDQp Y&
SRGOH DNWXiOQt VLWXDFH &NRO\ D QDN s@i]g'\;é\%lfk RV tvﬂ\ﬁ[‘)ﬁg"@ HVSH ‘Q’ggg\\’(\’tDGD’\"m'Vy:“\’
493 SUDFXMH V pDVRYRX GRWBPDWLFN[Q,FW}FQ Y ALWS {JODN $ XYHGHQ QHOt

FHON$ NWHUp YHGRX N QDSOQ Qt 593 SRBREb ng;ME@W FNEGE QHY\OXPXMH V
SRP$FHN D V Y\XaLWtP RGSRYtGDMtthFKV(f’llﬁ )@l\EPQIV\FDPDWD N MHMLEK :
Y\WYR HQ&FK Y SURMHNWX 35,0 3 tNODG fv\}d;ﬁ ad RXMGHEWF 16 ESIERW LENEG K v H (R, Wp P D W
FHON$ MH SUiFH V URERWLFNRX KUDpN%)N &%EBN\{:FPQHNVQgHEQ|LLI-T:thI-k\]£VR|WZDUX

WeDo, QD VWXS@H SWBPNWHEQLFt /HJR LQ VWRUPV

aprogramovatelnou deskou Micro:bit. Tabukal 3 tN@D@WHHEQtKR SOiQX

33 493 3URJUHVLYQ YS HG UR| WpPD rocn| QxS L 2

7HQWR SURJUDP MH XUpHQ 4NROiP NWH[Up EHURX LQlRUPDWLN%, %NH&@@
JH VYéFK SULRULW FR& FKW Mt NURP DiNKSX URERWLENEFK SRPS

SRGSR LW QIRWDWEIRRGLQ QD LQIRUPOWLNYX QDG PLQLRIQQ} «
UiPHF VWDQRYHQ& 593 ] GLVSRQLELOQtFK KRGLQ D SRVXODXWIP JDp|WNX
Y&XN\ LQIRUPDWLN\ GR QLA&tFK URthNBG.GQ}%MIéQQ\é%t\bLaép ROO QR QY MiVvi
VH VHVWDYHQtP YODVWQtKR 493 D EHUH| WH|QMW R $ Y ReldWPl MPNR QiY{UKy% NWHU#g

«

S tSDGQ XBEDONtVYEFK SRGPtQHN D SULRULW,QIRUPDpQt V\| 3 A A

493 SUDSRWHOERWND Ft VeWND EDptQ| YH ProgramoriQt 1 A

3. URPQtNX@HER Y URpPQtNX MH GRWDFH LQIRUPDWLN\ K WéGQ

3RGOH WRKRWR PRGHORYpKR SURJUDPX“VH“ANROD UR]JKRGQH e WRWR®

URJ4t HQt UHDOL]WM K RY Q t NXR ORHOER Y SROROHWT

9. URPQtNX B5R]Ja4L XMtFtPL DUTFGRY VERIP IRNDPOPHS 7e0$78

Beebot, Emil3 a4, Lego WeDo, Lego Mindstorms, Micro:bit. 6WUXNWXUD WDEXON\ E\OD Y\X&LWD WDNp
N WpPDWEXOND NDEFEIRERDKXMH RpHNiIYDQp Y

34 a93 .UHDWLYQ YS HG XPLYR HGXNBPQIIGURMH D Y6XNRYp PHWRG

AaDEORQD SUR &4NRO\ NWHUp VL SOiQXMt VHVWDYL a93 P\

2EVDKXMH Y DWMFIKFKMpWFHHRO N\ SRX&LWp Y RVWDW Qtaklkeg d ud pRHY@A FKURISLVX WpPDWX
3RNXG VH 4NROD URJWRGAN BRY&BIF Y\WYR HQEFK

VUIPFL SURMHNWX 35,0 P$&H S HY]tW NRPS®HREt GRHPR G MWQRR YiRHES RARFt JUDI$ D VI
GDQpKR WHPDWLFNpKR FHONX THPDWLENG FHOHN 593

"HGQRWOLYp WHPDWLFNp FHON\ QHMYVR¥Ps HRHIRRABN PNRRENOHW'Qtp
URPQtN$SP SRX]H MHGQRWOl_Yanézbulmwwéﬁ}N Y%E Olwg‘}véﬁ\ NIYD WX
Z)i—\pN\ Esaﬁil\R/H?J

NDAGpKR WHPDWLENpKR FHONX MH X
URJViKOHM&t WHPMDDWREN@DEHOSURJUDRR |Q

VRVWDWQtFK 493 UR]G OHQ\ QD Q NROLH S M%?“ﬂ”,ﬁKé‘\ BB yﬁgzﬁo%,ﬁk?y'xl
SRVNOIGiQ\ GR @RWRYNKREAOHH VW tGDO\ V MQg %bmgbw e TN X
96XND WDN P$&H EEW WHPDWLFN\ SHVWU HQLDQﬁngI%ﬁ'D\ﬁ fgﬁzﬁﬁf ']
VSLUIORYpKR NXULNXOD

modelu X SRPRFt REUIINR
o .. N PRGHO$ H4&t |D
4 8y(%1E 3/E1 SUREOpP\

6NODGED MHNDRK [ DN RMF IGRVWROLND SUHPLV
aSRADGDYNS$ Zdro
1. 9éYRM Pi EEW NRQWLQXiOQtn&SIUSRIWMR S Id\/RFy\éD_ﬁb m%@bQ\_QIRUPDWLN\ SUR
D KRGLQ\ QD GUXKpP VWXSQL MVR ) T
UR]ORéHQD RG GR URpPpQtNX YAG\ &R l\/lLlPﬁp V\VhDVhEt I(DPI a)
WeéGQ 8pLYR 2GND] QD XPLYR YH
2. 3U$P UQé SRpPHW WeGQ$ Y&XN\ MH VWIDORKHHE i QIDFHVW P KEYp PRGHO\
RGSRYtGi L VRXpHW KRGLQ Y MHGQRWGO®EXBRRWMPR RGHHIRR| 'DO&t JUDIRYp PRG
3. 'RSRUXpHQ&oRPHUW MHGQRWOLYi W;Mfrs"e)vo Y\FKl]t HaHQt SUREOpPPS S
ZSLORWQtKR RY RYiQt Y]G OiYDFtFK PD

. N B
4. 1D ]INODG ]S WQp YD]JE\ RG XpLWHOS$ F{J W%@M%
UR]G OHQD QD YtFH piVWt NWHUp VH v\\}q\,;( 15 EEVNp B T surs
5.Je0L WR PR&Qp SDN MVRX WpPDWD UHDOL]RYDOl QD SRptWDb
SURVW tGiQD WpPDW\ UHDOLJRYDWHOQE&PL W]Y XQSOXJJHG
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1i]JHY WHPDWLFRPKRAREEMIBRMHGQDN XPRRXMMHVQ VL XY GRPXMHPH &H SHVWURVW
OHSat LGHQWLILNDRXSISQIW OREHNIYDQEFKRPYEVW XGEXEWRXI YV QLNDW GDO&t DOWHUQ
VGRNXPHQWX MHGQDN QDSRYtGi XpLYRSRXaNWHNUREOX UpW GCFKp S RPBEBIN 9 tPH 4&H
YiaH 493 SRYHGRX DXWRU\ QRY&FK PDWHULiIO$ N

2PHNIYDQp YEVWXS\ MVRX UR]G OHQ\ QEQIGQ(DN-\ghﬁ(%p NYDQRWp Ml YH HMQ QéFK P

W FK &4NROQtFK E\O NODGHQ G$UD] QD RROIYERWW|DFL D JiURYH KUiOD
G$OHALWRX UROL VQDKD QHRSDNRYDW EREPXPPEH) 89% PVWXZ\ QHMVRX

SIURYIQ\ 2pHNIiYDQp YEVWXS\ QHYQtPiPEﬂ'—b%%?Y?i FRPEGEdYPNBEL SURIUDP SUR Jit
alev&G\ MDNR SURYi]DQp SUYN\ 8 Q NWHUBFK @]@i\?(i\j/to*d)%ﬁi\/j&%uﬁj@@%@@tmqw v

S tVOXEQRVSWRE KIWHMIPY tFH W H FOBWK R Né P O,#,J,é]_oygDKD 0407 0. 170216 RVWX S Q p
LQVSLUDFt IRUPXODFt E\O\ PLPR MLQp ]G U Bkt N Qta

3RNXG E\OR QDOH]JHQR D GRSRUXpPHQR Y[%f"bé‘ﬁ?’HSYIPFW%W G"@E(YH?P@U§@UDP SUR TiN
jsoX W\WR UR]JOL&HQ\ YHON&PL StVPHQ\ EHNQY i r[va'@ -Mrﬁgi%a&%b QRVWt RG
SRX&LWD Y QiVOHGXMtFtP iGNX NWHU& S & RIXMIbkEHRMLILNRYD pgx
XpLYX S tPR NDSLWRO\ pL piVWL Y MHGQRWOLYEFK JGURMLEK. _

31 PRIM. , O P D W L FHohiind). \&eb iprQjektu PRIM.
9 QHSRVOHGQt DG NRIR/WGHUDYQ YAV WLFNRKK NS Y Wk PR Y LFiHI DAK®W R FLKRPpHVNi X G

k YEXFH MWIRHKQRR iYiQ\ WDNp PHWRG\ D IRUPY »NgQ kPR 1EdR P\ RV e
Y\EUDQp ]GURMH XpLWHOH YpVW RL L & Vh & Qipy}leni.c2

[4] =iNRQ p 6E R S HGANROQtP ]iNODC
Y\44tP RGERUQpPP D MLQpPP Y]G OiYiQt &aNF
5 9='" /E9$&E ='52-( VDNWXiOQtP ]1Q Q

9]G OiYDFt PDWHULIO\ L PRGHORYp a9[8 BHEQ\Y¥OWWDHD\HIMDNWLYLWD Y]G OiYiQt D Y
PHWRGLFNi SRGSRUD BBRLANRODIF6&EY3 Y 98URPQt ]SUIY Honlinel. Praha:yHVNi ANROQt
35,0 P O ]D FtO Y\WWYR LW SRGSRUX SUR UrRpHakcHPED.tISBI YFEROBEDBELFAN[pit R2. 1. 2021
P\3OHQt RY&HP QH ND&Gé WHPDWLFNé FHCRMWRKYpKR 593 MH WDNWR

]JDP HQ 1 NWHUi WpPDWD SURWR QHMV R X @EhRWML.JsBEZTsERNEUARIDNYABH el._publlka

R WpPDWD ce/V%c3%bdro%c4%8dn%c3%ad%20zpr%c3%alvy/\Vyroc
2YOiGiQt GLJLWiOQtKR ]D t]HQt UR kn'@pNavaCeskeskoIni—inspekce20192020_zm.qu

X

X 3RpPptWDPHRPQtEN . [6] PRIM. O projektu[online]. yHVNp %XG MRYLFH 3HGDJ
x +URPDGQp JSUDFRYiQt GDW URPQtNIDNXOWD -LKR pH\20L8. }vigl LOY H 20p1)W D

X 'LILWiOQt WHFKQRORJLH URPQIN 'RV W X[8t@g/mysleni.cz/eprojeki

7DWR WpPDWD MVRX YH YéXFH ,&7 WUDIL P& . REVDaH Q5 E%Ga0EDED G QIRK PDWLN\ SU
593 -H WHG\ S HGSRNODG &H XpLWHOp SRR/ WERNO WGODRM®R BQ . @ GMEBNGIF 7HFKQ
]JGURMH PDMt 1LFPpQ SRIEXREFM VP H E® DRMGIketvLiberci, 2020. [vid. 11. 1. 2021].

NWHU@& E\ RGSRYtGDO ]iNODGQtPX S tVW X SISBNIREXRHH5T- H CRRW & SQm@M t Ft

DNWLYQtKR &iND NWHU& QHQt ]DORAHQ hita v inyste X.c2iuvelrE o 2akiadyipraaik RpRH | L |
]JGURML WDNp L NG\d QHE\O Y\WYR HQ UiRIHa.dnEkDFYIMHNWX 35,0
6 6+5187E 1% :Eg 5 [8] 10O 9RVP voblasti InformatikyaICT>RQOLQH@ 1iURGQ

~ R Y ¥1.Quid. 2. 1. 2021].
94HFKQ\ Y\WYR H@P3 YRVYRBQWRtVW Q\ QD'%ﬁ%mw.rﬁ/.@igrevggp-icq 021]
imysleniczv VHNFL @@3 8 NDaGp YDULDQW\ MH XY I EE

WDN DE\ VL 4NRO\\ERIOOA WEHIFQ\ YP D W3 LARIY\8 IVRXLYAB DiYDFt PDWHiING) SUR aNR
kK GLVSR]JLFL NH VWD&HQt L Y HGLWRYDWHO Qi B FBUR MMHUNRWR 3D\ AR P KWH WRYLFH
MH FKW Mt S HY]$WH SN RYHDRX V H O\ -LKRPHVNi XQLYHU]JLWD < >YLG

9\WYR HQp 293 GiYDMt GREURX S HGVWD Y A Ree "N L PAE S pow L FNep

FHON$P MHAW OQHMVRX RGSRYtGDMtFt [P RRIMY QR HO\RWYWRENSGI® DFE Y Slopingl) Web\

VP UHP MH W HED QDSQRXW VtO\ N MHMLFKSERYHFN WX DEDO FHDVNWXWK (G XNOKYLFH 3HG
QRYp LQIRUPDWLN\ E\O®RL FREGHORMNP\WR3 -BKRPHVNI XQLYHUJLWD <« >YLG

Y]G OiYDFt ]JGURMH QHSRYDAXMHPH ]D GR Zpitps/fmysienicz/sd VH QDMG H

QHPIiOR GRVWDWH KO LWGRIDWD WHtHFKEP YKOHGHP

aSRUR]XP QtP WpPDWX NWH t VL EXGRX Y\WYi HW YODVWQ't
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.H XpLWirdstie na aLBMY]GHOIYDQLH XpLWH F
6a WHIJLYQH %DQVNHM %\VWULFH

When teacher grows into pupil xeducation of secondary
VFKRRO WHDFKHUV LQ UHJLRQ RI %DC

3DWULN 9R&AWLQIU OLURVODY OHOLFKHUptN
Katedrainformatiky FPV UMB Katedra informatiky FPV UMB
7TDMRYVNpKR 7TDMRYVNpKR
%DQVNiI %\VWULFD %DQVNiI %\VWULFD
Slovensko Slovensko
patrik.vostinar@umb.sk miroslav.melichercik@umb.sk
ABSTRACT QDVWD" VLWXiFLD &H SUHVWDQ-tak/s&/tKD" VG

Compute sciencebelongs tothe subject that are continuously pripravia OPQRKp DWUDNWtYQH VSHYARRY YQEHO I
evolving. Teachers who teach it in primary and secondary schools PRWLYIiFLHENDGIRY WREODVWL 67(0

have toconstantly learn new technologies, tools and programming 1D ]iNODGH SRG @HHWRY RERYPIDWLN\N JR ]iN
languages tengageattentionof ther students. For this reasone aVWUHGQEFBQGWNREAVWULFNRP UHJLYQH VD X
hDYH HVWDEOLVKHG D &RPSXWHUthé& FL HQHFPD NbHLINB IRV 1 GRWE D RPEDN/ XS UR KW W D HRSRNKRC
Department of Computer Science FNS UMBhich organizes NRQWLEPRERWDOPRYD" V QRYRPLY M HIOQYEPQt
educational meetings for computer science teachers within theinformatkyas PRGHUQéPL GLSRPNWNBREPBUHWR VP
%DQVNi %\VWULFD UHJL Bugmare Wkylitizs, DUSR FOHRRUHH YLDFHU &kKaj SUDERMSVYREDpPQEFK
which were orgaized in the first year of its activitin real and predmetov, QD .DWHGUH LQIRUPDWLN\ )DNXOW)

online space Univerzity Mateja Bela \Banskej Bystrici, ako nositelia
Keywords PRGHUQRKRUPDWLFNpKR UH I Qi DSI®X MD O
Teaching computer scienderogramming MakeCode. Micro:bit. Y\WYRUHQLH WDNHM SODWIRUP\ NWRUi E\ |
Arduino. Computer Science Teach§ub. =DpLDWRRR VPH ]DORaLOL .GkX[E]napLWH R'Y
)39 80% NWRUpKR KODYQéPL FLH PL V~
ABSTRAKT X SRGSRURYD" XpLWH RY LQIRkbDWLN\ S

,QIRUPDWLND SDWUt PHG]L SUHGPHW\ NWRgeVD QHXVWIOH Y\YtMDM-~

BpLWHOLD NWRUt MXWUB GIDe Fill @N B Q BFFK D AXVIPURYD" UQIRUPRRIA DR FKLWUHQGRH
QHXVWIOH XpL" QRYp WpidgradvasieJaziky, QIVWURYRER Dy WL LQIRUPDWLFNPKR YgGHOiYD
aby GRNi]D O LV MRAMIF'K SRR G{YRGHeVPH QD .

informatiky FPV UMB]DOR&LOL .OXE XpLWHIRFLLQIRUPRWLNRWo* XxpbLWH RY LOIRYPDYRL" OD
NWRUpKRDNMPGL UREL" akjeH GV FKHLWH RY ]riestrpre diskusiug(éPHQx SR?]Q’IDJWWPRQRID’V\?L
informatiky vUiPFL EDQVNRE\VWULSHHPKFHYNNDMR v\ ¥ty DO tp RE D@D X WX S R Y
VXPDUL]XMH pLQQRVWL NWRUp EROL JUHDOL] m(@cmgg&@,ﬁmsmﬂ%ﬁ%ﬁ%{@‘ﬁme
bLE&Q SUHIHQPQHM DOHER RQOLQH IRUPH
. ~pRYp VORYi 2 y,1126! ./8%8 8y,7( 29
9\XpRYDQLH LQIRUPDW LMbakeC8d¢ RVitidbie R Y D Q LINFORMATIKY
SUGXLQR .OXE XpLWH RY LQIRUPDWLN\ 3RpDV SUYpKR URNX VYRMHM pLQQRVWL V|
R , SRVN\WRYDQLH SRGSRU\YRpPILRWH IR G U Q YR G P\
1 092 VWUHWQXWt LQASLURYDQ&FK .OXERP XpL\
1D Y]JGHOiIYDQLH]YDaRYEBRIBIPWIOQHM JUPRRWRIRVMKL NWRUt RUJDQLPEYD QLU VGQHIR
ALDNRY QD ]aho@MMG QBFKWUH G Q §bdedadj RO KRV NW X ,294BBGPPROLH SU3} 'RYRARIDRpLH
GREH NODGLH Wzbzrd@odBkothpe )W H QELIUXPQRYBIXVNXWRPQLOR VW WeKohQ%WD V @D LMW R U é
v VWRURpPt 2(&" 81(6&2 (XUySVND NHBRWH RY $OERIRDMENVAY UYGROKR POV QH ERO
U{]Q\FK QiIURRGHZEIERIDRGQEFK XpLWH VN¢RKRSADRYp W-APAEX KV pPDP XYiG]DPH Y FKURC
VSRORp &R Wékytuje ako jedna 8RORALHN GLJLWIiOQD
JUDPRWQRV" SUtSDGQH LQIRUPDpQI JuD@(Rﬁgf\wle’(ﬁ*m:DF@'-]Hu%p%W%WUHG‘ODNH&R
vV SUIFILQVRUP i AKD[EIL' IOHALWRV" WHMWR WpP\ VE/3Ni]DOD
DNR RE]YOid" DNWXiOQD SGOWDIX Kegyx Wt SDQGHPRAUDPRYDQLH Y SURVWUHGt ODNH&R
ALDFL JRVWDOL GRPD R Ghlii® Q6 HD Y®IQGIWD Q p&Yp) HPODNRYDQp SUH YH Né JiXMHP
$Y4ADN SRSUL WRP QHPRA&QR ]DE~GD" QD VBPRWER&FRLGIMWKULENP $WR{AN' IDPHUDQpP
JRKUIYDWMRPWR SURFHVH Yé]QDPQ~ D QHQDBPKSPBBIWHPBYDQIRKRRELOQEFK DSOLNIFLI
yHUVWYt DEVROYHQWL XpLWH VNpKR aAWXGIDJRINVMPRERQUE PILUNBRNMEQWUROPUD $
VPRGHUQé&FK SHGDJRJLFNéFK PHWYGDFK DXxSRURNDFRRDDMLISUL KWEN Y SURVWUHGH
dynamick VD Y\YtMDM~FHM REODVWL DNRX M Hx L GIRRIPUDDPIRNYID QAL{H HAM®RERIGANV UROpUD
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.H a&H QiV SDQGpPPLD SULQ~WLOD SOQHprsdtretd @'D GRN B RQRO\L BH) RIIWLDERARNGRRIK E O'RRN R Y R F
QLHNWRUp QUWERHDWRONKRAD®P SUHIHQPQH BORJIRDIFRYOQt VNULSWRYBERMAMDI\NX -DYD

YLGHRNRQIHUHQ [s@RXFE L WRFY RWHRXPHWRURY v 0 AEP & NI HODQIP L* X p L \W B XRWD /O R X
=i]QDPWEFKWR VWUHWQXWt WGWRW@%B PLF\MRHECE?W(NQD" pDOWHUQb/DWtYQI
Ko

: h . .

JIXMHPFRY VSR QRREQML DD WH U LiOUMS G RY, g%gfl_ EV&V UiPFL ANROHQLD VPH FKEHOL
N f
ME( )

Moodlee 2EUI]RN 9aHWNEéP ~pDVWQtNRP My U F ; é’ﬁ %y g P{&X XpPLWHOL
Y\WVWDYHQé& FHUWLILNIW SRWY U Gopxaiu-FL, QFf O YR 2 %Qlé I-?VX

Y\XpRYDFtFK KRGtQ _ _

V UIPFL SUYEFKRGYRPMD XpLWHBGXNRHQIRPX O |
SRP{FNiRXbitaMHKR U{]Q\PL UR¢&nixtHED DP L
SiVLN SULSRMHQLKHUB$ KR GRXYND¥& D p DB FO L
VSRPHQXWp DO&LH ]DXMtPDYp URJ&tUHQLD
SRNURDpLOH MSXEBPRIPX FRBXbit.

V GUXKHM pDVWL VWUHWQXWLD VD XpLWHO
SSURVWUHGtP ODNH&RGH SUH SRSX0iUQX GL
EV3. 3URVWUHGLH ODNH&RGH SUH (9 REVDKHX
kocky aPRAQRV" SURJUP®RNBBKDNYGH -DYDGI
ajazyku Python[5]. 94 HWFL XPIWLWMBOLD &H PBM~ VN~V
SURJUDPEEGD@YBVRILFLIOQRP LEGRMRMU H G t

ZQLFK Y&4DN QISYRVMRYHDGIPV ODNH&RGH NWR
SRGREQpP EORNRYpPX SURVWUHGLX 6FUDWFK

3UYpKR VWUHWQX®R D Vb JWEDRMR E\VW ULFN
kraja+YIp&LQRX VR ]iN MIDGIE&RFRVEHNRORPQEFK J\|
2EUI]RN

3RpDV &4NROHQLD VPH GRVWDOL YLDFHUR SR
XPLWH RY QD Y\W WRILHAQQ DD S RALALLWP BRP{FN\
XpLWSRIJRIDOL PLFUR ELW\ Y3HWFL SR]QDOL
prostredie MakeCode9 LDFHUt XpLWHOLD VD Y\MDGUL
]JDREVWDUD" SRP{FN\ PLFUR ELW\ GR &N{O

2EUI]RNO6 NXU] V PDWRIWIWORWQXWt .DXEX

XpLWH RY LQbRIMBDWLN\ .
2EUI]RN3UYp VWUHWQXWLH ]JDPHUDQpP QD

3 35(=(lyle 675(7187,% 1D JiNOMHGNpPKR JiXMPX VD JUHDOL]JRYDOR RS
SUYPW\WUWUHWQXWLD VD XVNSUWWRERLTL SUHIBOEOHK  XpLWH RYEVR]RMEUXiUL
SUtSDGRFK VD ANROHQLH NRQDOR SULDPR QD .DWHGUH LQIRUPDWLN\ )39

UMB v Banskej Bystrici. Jedn&/ WUHW QXWLH EROR JRUJDQLJRYDQp QD

SRALDGOMIH YQDG +URQRP

3R VNRQPHQt ND&GpKR VWUHWQXWLD EROD JtVNDYDQi VSIWQi YIJED RG
~pDVWQtNRY IRUPRX QHIRUPIOQHKR GLDOyJX

3.1 Micro:bita Lego EV3

3UYp VWUHWQXWLH .OXEBanske] BystticRovloL Q IRUPDW LN\ Y

zaPHUDQp QD pRUD] SRSXOiUQHM&LH SURVWUHGLH ODNH&RGH RG
VSRORPQRVWL ODNHERGRIWSRVN\WXMH SRXA&tYDWH RP

L https://lms.umb.sk/course/view.php?id=2772
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VWUHWQXWLD VD Y]K DGRP QD |DptQDM~F?
COVID- QDNRQLHF ]~pBVWQIVOHSIMRG]|QH
SULKOiIVHQEéFK XpLWH RY QD SRMOX&Q~ F
z G{Y Rh@ZAaceho nakazenia chorobou alebo na poky
ULD G LANHOR Y

&LH RP A4NROHQLD EROR XNi]D" RQOLQH Qi\
PR&AQ& QiVWURM QD YéXpEX SURJUDWIRYD QLD
SUHGVWDYL" LQRYDWtY QWiPPHWRWGRMMNWMMWF
DNDGpPLD.VY]QIP¥DMFRKWR VWQLHDN IR} QilPD. /1D
SSURVWUHGtP $SS ,QYHQWRU Y\WYRULOL
DSOLMNiLINOWRUp EROL SULSUDYHQp &SHFLiO
aWDNWLH& DM PHWRGLN\ NWRUp EROL Y!
QiURGQPKR SURMHR®WXiJRNDNDGpPLD

1D ]iNeOr@xhovorov SSRJRURYDQLD P{a8HPH VNRQA&\
SURVWUHGLH $SS ,QYHQWSRG \DD LEKL W\HV B B LS

2EUIJRN3URJUDPRYDQLH /(*2 (9 SRpDVOEXEKpRRXAatYD" YR Y\XpRYDQt
stretnutia

6SIWQi YIJED QD ]JiNODGH UR]JKRYRURY QD NRQFL VWUHWQXWLD EROD RG
XpLWH RY YH PL SR]JLWtYQD QLHNWRUjt VD Y\MDGULOL GRGDWRpPQH DM
PDLORYRX NRPXQLNiFLRX

32 5{]QH GLGDNWLENp SRP{FN\ ]JDPHUDQp QD

programovanie
1D ]iNODGH SRILWSWQHWKMRRGWIMHWQXWLD ERO RUJIJDQL]IWRU
Dr. Patrik 9RAW ISRIAULDGPUHDOL]RYDQLWH. @XEX XplL
LQIRUPDWLN\ QD *\PQi]LALOWADQDG5 +XRADRP SUH
XpLWH RY ]R ]iNOR&GQEEK iFRINO Y

&LH RP VWUHWQXWLD EROR SUHGVWDYL" LQRYDWtYQH SRP{FN\ SUH Y&XpEX
LQIRUPDWLN\ NWRUp V~ DNWNKaQontd SRX&tYDQp YR VYHWH

VWUHW Q»WW HWVR D X |RJQRMIWtYY\PL SR|P{FNDPL

]JDPHUDQéPL QD SHIRGNNPRRBRFFINRXbit
aMHKR URJ&tUHQLDPL /(' SKWIUNé UR'BOIR®Y»
PLFUR ELW DXWtpNR U REBMAVCX IGRR/ BBR i

&g\@HBNwRJUDPRYDQLH PRELOQ&FK DSC

hra Scottie Go! 9aHWN\ PDWHGJFE.V@\AXS/Qp QD VWUIQNH .OXE
Stretnutiev sLDUL QDG +URQRP PDOR SR]LWt @5@& %%Dg%ws\,\/@\( H",'EW]X HOBS\'QDpGpPLF
YAHWFL VD Y\MDGULOL &H VD LP SRP{FN 7 DEEV DY

bR Etohp najviac cheli 4 ONLINE STRETNUTIA

2VWDWQp WUWRRWR ERROYBRY thiEX VD NI
SULHVWRUH SURVWUHGIDIFW YRWPLPB P =N iF\L W G
knilP SULSiMDOL ]JR VYRMKR GRPRYtBtoDOHER 3
VNXWRPQRVWL EROR SRWUHE @K DUER/MS {YREL
WR &H ~pDVWQtFL QHPXVLD PD" SUL VHE
Y\EDYHQLH $NR YKRGQp ¥&H&H 8 L \D PKNR]Q¢
VLPXOiWRURY

6SIWQ~ YIJEX RG ~pDVWQtNRY SR VNRQpPHQt
IRUPRX RQOLQH GRWD]QtND

41 3URJUDPRYDQLH PLNURNRQWU
V RNWYEUL VD JUHDOL]RYD®RUBUYp RQ
XPpLWH RY LQQRUWDPWXNBYRQUBP PLNURNRQW!
$UGXLQR 7RWR VWUHWQXWLH EROR ]DPHUD
2EUI]JRN.OXE XpLWH RY LQIRUPDWLN\ Y élPlle_Hg?ﬁG GWROWRXWLD VD ]~DO¥WQLORO >
_ RVODQE ]i]QDP |R VOWGEDQERPWLDY HY B B RQM P

3.3 Programovanie vApp Inventor ]~pDYWRQIWHWQXWLD. NY{OL LFK YéXpEH

3RPDV SDQGRRIAK]ORWIRIUHQLD AN{O VD VMWUHMQ¥WE B GXEY Y PL SRSXOIUOHM SRP
XPLWH RY LQPR%W PIUMILNAYOL GR VHSWHREL, ENQF? (r)p DD $UGXLOR E'RgR MHKR{

JRUIDQLIRYDOR SRVOHGQp SUHIHQPQD YIS W wwmww PRBY RRS-HouR HN X

PRELOQéFK D& @dnheFfkdsSMMJHGt $SS ,QYHQWRU

2 https://lms.umb.sk/course/view.php?id=2772
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]JDULDGHQLD DNR /(' VYHB7D O] W OBRBEQD VHQ]RU\

aH $WRXMH I\]JLFNp ]JDULDGHQLH NWRUp QHPXVLD PD" YAHWFL XpLWHOLD
k GLVSR]tFLL GRPDVDRIJKRGHD UPHRKALENROHQLD

RQOLQH Wheexa@imRJ NWRUé MH PRA&aQp SRXAL" DM QD

modelovanie 3D objektovONUHP WHMWR IXQNFLRQDOLW\ Y&DN

REVDKXMH DM PRMOQRVIDSURGWDPABD"UPQH

V~pLDVModily BPLNURNRQW UR O p B RWPY RBWHEQXR Q R

SURMHNW\ QD WHMWR VWUIQNH oMikk PRaQp QiVOHGQH RWHVWRYD" Y
VLPXOiIWRUH 7éP SiGRP MHEPRAQ pL Q\IRAURPYDDN LWAYWR R

DM GLAWDQpPQH EH] QXWQIEkyMALFBRBBEGIXLQR VDGX

Pre feto ANROWPH H/L VWD QR FLB [RRER]QRPN R
XpLWH RY V PLNURNRQWUROpPURP $UGXLQR D PR&QRV"DPL MHKR
XSODWQHQLDSYR]MEOXEYD" XpL\Why fReP Y\EUIlei]-RCNGWUiQND 7TEQNBXNEQR VLPXOiWR

]JDPLDWRpRRNRRPDOEFK AWXGHQWRY YR H QD A7
SUHGVWDYL" VLPXOiWR UDQNR WWEG};NHD?% H%Hﬁr% I_'\(QNHQLH RQOLQH GRWD]Q

SUH SURENURNRQWUROpPURP $UGHKIM@R S \%%CEQ MLtWH RP K& sainioht RWD]Qt
YexpE Y\MDGUL™ "pL FK F HID@ 4 B R N\UVD {DROGIPAW ¢ V
~ORKDPL QD WOGWLGR DPH SRPRFRX GRWD]

4.1.1 Generovanie zvuku VSIWQ~ ¥th¢mutiuN
3RpDV SUYDKR/'—VWM‘W\”KD KROINHEBEQL N REVDKRYDO  RNW]RINL 4BRRWQLH QD
SURVWUHGLH 7L QARG DRIR PR GIR XAty B pisy DEUIJRRGSRYHGDOR  UHVSRQGHQWR

]DSiMDED svetli E ] X p Ldpbtenciometer 3ULQFt ~ SO
SRWHQFLRPHWUDNWRPKNXANPDQDXMtRD Y H |$& V§LR\>(L|_\/(\I;\DO YipaLQd XApiLWH RGERY N

VDPRVWDWQRP SURMHN W HpapieGniakres/i H \bDMQé
ceruzkou (grafitom) pLDUXMHGQpPX NRQFX VHH SULSOL
NURNRVYRUNRY& N iAEdtio QrDSGNH HQ & XK &
NRQLHF SDSLHUD VPH SUHSRML@USMURNRVYRUNRY&P NiEORP N

na Ardune 7UHWtP YRGLpPpRPDRWICBRRMERR KVWXSX

Arduinasme pK\ERYDOL SR QDNUHVO HRMHW RGSRURYHM GUiKH

KRGQRWD QD DQDOYJRYRP YVWX$H ]JRGSRYHGDOD IUHNYHQFLL W
Y\GiYDQpKR E]2BHUDRRP

2EUI]JBN'RWD]QtNRYi RWiJND ]JR &NROHQLD ¢

1D RWiJNX pR E\ FKFHOL JOHS&L" SUH DOA&LF
XpLWBERM]RN

2EUI]BN9\WYRUHQLH YODVWQpKR SRWHQFLRPHWUD

V DO&tFK GYRFK KRGLQiIFRRNRHYKRGQPLSUH
SRNURpPLOHMAtF KS8-ER WY & WHHYKRBBdcou
NWRUpKR VPH BKUYBWE /OO L]RYDW RN X N

2EUiI]BN2GSRYHGH XpLWH RY pR E\ FKFHOL ]
s Arduinom

DO4LH RWI]NPHHRIQp @D BNRFKFHOL PD" D

SRNUDPpRYDQLH QD HWSRKQARQWRY RGSRYHGI

E\ FKFHOL QLHpR REWAHDNFQHMDWRYBOL |]D VW

GYDMD RGSRYHGDOL &H SRV,(MDHGQ®@ i 8BREINIED C
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4.1.3 Programovanie LED djgejov SURJUDPRYDQLH ' KLHU 6WBHWWQRWWLRY VD
1D JiNODGH SRILWtYQWDNMQRIGR]Y\ VPRUJYDQ PIRMFOLERO SRVODQEé Ji]QDP JR VWUHWQXW
DO&ALH VWBERMWOXPRISDRILBDPRYDQt PLNURYPEWURPPWRQXWLD VB URMMUMHIDG TP (R) @ HPEL
$UGXLQR 1D DO&RP VWISHRWQR OV IINETEFHX NWRUp XPR& XMH Y\WYoblibeé MHGQF
s PLNURNRQWRGR DEDURWH JP HQW R Y88EG W\RSYGHIMR VWEJIHGRP dNROHQLD EROR SUHGVWDY
PRVXYQé U4HCBbIWIRUWenzos GLD NRYEP RY Oif3dRéddde Arcade, kibé XPR& XMH SURJUDPRYDQLH N
+ODYQéP FLH RP EROR SRPRFRX MHGQRKGKBKSKKs FIONBILEWEBHQpKR Y]GHOIYDQL
SUtNODGRY RER]JQiPL SUitIJ]:\lWFQFtNRIXQNg D Q«‘(" HWQXWLD VL Y\WWYRULOL ]DXMIP
IREUDIRYDFLEK /(= WRGQORIRIQDWN MH %‘% EePB SURVWUHGISL‘BHR\GVREQGP 60F N \WYF
SUL JRVWDYRY D Q brazévkiN FR&B RE pakkloR

V]iYHUH VWUHWQXWLD EROL QDPUWQXW LK &(Ld‘H lﬂf%% @g;"’/NRWGQ'
SRX4LW&FK NRPSRQHQWRY SUH VN~VH %Ew 3> RG
UHDOLJiFLt JORALWHMALHKR SURMHNWX oPEFEHOL @

GLD NRYé&P RYOiIGDpRP

4.1.4 Vyhodnotenie onlilt GRWD]QtND
3R VNRQPHQt VWUHWQXWLD VPH GDOL|XpLWH RP RSI" GRWD]QtN VR
RWiINPPL QDSOQLOR &NR O H@hdtedeFodli RpDNiYDQLD

LGHQWLFNp DNR SUL URYQDNHMLRMiFNM[{BLFD SUYRP VWUHWQXW't

&8H ~ORK\ SRX&LM~ YR Y\XpRYDFBRSHEURAWLH pR E\ FKFHOL

E\ FKFHOL PD" DOA&LAdSRMNEDKRQRQLMDN pR

NRQNUpWQH E\ FKFHOL Y\VN~aD" 'RWD]QtN Y\SOQLOR XpLWH RY

2 E Ui] RNProstredie MakeCode Arcade sSXNidANRX YODVWQF
hry

3R VNRQPHQt VWPpHWR XRWPLDBDWPH Y\SOQL" GF
RWIiJNDPL QD JtVNDQLIIUNSHW QHMI INHEYPB VD
pL QDSOQLOR &NROHQLH LFK RpDNiYDQLD
DOHER V NélkspQridenti)
2EUI]RIN 'RWD]QtNRYi RWIiJND pL VL XpLWHOLD PYVOLD af P{ax
SRXAL" ~ORK\ ]R abRIBQLD YR Y\X

2EUI]BRN'RWD]QtNR ¥ kuRtvétnuiu MakeCode
2EUI]RIN 2Wi]ND |DPHUDQiI QD DOAaLH WpP\ @&NROHQLD Arcade

s Arduinom '"UXKRX RWIi]JNRX VPH JLV"RYDOL pL SRXA&LM-

IDSULHN QiURPQRVWL QLHNWRUEFK B\XKHRIDH¥ERPDIAERKHVHUR MENWIRNRY RBGRSRYHG
SSRXALWtP PLNURNRGWWPRADPDASIRGXIQ M SRYDARYD"

]JD ~VSH4Qp 3ULpRP QiURPQHMAELH SURMHNW\ MH YKRGQp SRXA&L" SUH
QDGDQéFK aWXGHQWRY DOHER SRpDV NU~&NRYHM pLQQRVWL

1D ]iNODGH GRWD]QtND P{&HPH VNRQ&WDWRYD" &H VD XpLWH RP
ANROHQLPKFHPLIRNDOSRBREQE¥FK ANROHQLDFK
4.2 Programovanie 2D hier vMakeCode

Arcade

=DpPLDWNRP QRYHPEUDR a & IVHD RO XQHR YQULUH W Q X W L H
]JDPHUDQp KODYQH QD XpLWH RY ]iNODGQE&FK &N{O QD WpPX
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ZRGSRYHGt GRWD]QtND Y\SOéYD &H XpLWH
FKFHOL E\ SRNDUDWEpPRK BENROHQLDFK QD SURJI
hier.

5 =E9(5

V SUtVSHYNOU QRS LG SN LY tW NWRUp VPH U
Katedre informatiky FPV UMB WWiPFL DNWLYtW .OXEX X
LQIRUPDWLN\ SUH XpLWH RY 6BQ¥RPPDWLN\
EDQVNRE\VWULENPKR .OXEMXpeEWH RY LQIRU
SRpPpDV URND JUH D OS PRIY R PILW HVRWU H QY IGRXW
7pPRX WEFKWR VWUHWQXWt EROL LQRYDW
SURJUDPRYDQLD 1DRIGND-DG MWASH\Y ©FKA X p L W
XNi]DOR &H pLQQRV" .OXEX XpLWH RY LQ
2EUIIRAN'RWD]QtNRYipRWILNOPLWHOLD PdpoBstatnenieH prispieva k]Y\ARYDQLX PRAWLYGRXH N
SRX&LM~ GURVWNHERGH $UFDGH YR Y\X mRMNAKRA YSERFHQYHX GLILWIOQHMWAMDKPRRY QR \
2Wi]NRX AYyR E\ VWH FKFHOL DE\ VPH ]dHEHEFE L 3NFELORWIRNy S&N RYMD"REEREL
PR&QpP Y\OHSAHQLD VWU HR®XRWLHDGE R \BR0a%BOoRPARRX-DM GLAWDQpPQRX IRUPRX

8H XpPLWHOLD E\ FKFHOL ]YRpQMUIHPSR Y RGSRYHGL

4H LP FKEEDRRAUWRU QD XPLVBRIEDQILH 32 $.29$1,(

QLp 7HQWR pOiQRN ERO Y\WYRUHQé& Y UiPFL Q
$NDGpPLIBHOIYDQLH SUH VWRURpPLH NWR
SRGSRUH ] (XUySVNHKR VRFLIOQHKR IRQGX
UHJLRQIOQHKR UR]JYRMD Y UiPFL 2SHUDpPQ
zdroje.

%,%/,2*5%),&.e 2'.$=<
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Korona - DNFHOHUIWRU LQIRUPDWL]iIFLH

Korona - accelerator of computerization of education

SDWULN 9RAWLQIU 'DQD +RUYIWKRYi XGRYtW 7UDMWH -DUPLOD aN|
.DWHGUD LQIRUPDWLN\ )DNXOW\ SUtURGQéFK YLHG 8QLYHU]L
7TDMRYVNpPKR
%DQVNiI %\VWULFD
Slovensko
[patrik.vostinar @umb.skfdana.horvathova@umb.siludovit.trajtel @umb.sk fjarmila.skrinarova@umb.sk |
alzbeta.michalikova@umb.sk

ABSTRACT :PleLO VD Qida 4aLYRWQé aweéo |JPHQLO VD
In this article, we summarize all the activities that took place under S E{ ALDGDYN\ ]DPHVWQiY DW MROYY HQOWRG D &N{
the patronage of the IT Academy at the Department of Informatics, YaHW N, R VD S UOH PLHWD DM . GR UDVW-FHM

)39 80% LQ %DQVNi %\VWULFD ,Q WKHYbCDN/Q\)Y@@ILﬁ%@ﬂ-(gj\‘ RY UPRGEWXGHQWRY V)
marked by the coronavirus pandemic, there were done a nafber DNDGHPLFNe REVDK Y]JGHOIYDQLD D UHDJ ROY [
innovative methodologies for primary and secondary schools, QD ~URYQL JUXpQRVWLt SUH SURIEXNWtYQ\ aL

several textbooks, several educational activities for teachers ans RGVWXSRP pDVX WDNPHWHGR MH GQ RV p@RMN
school principals, as well as many other motivational and SUHVWiYNDPLWNV®PH &H WLH SUHNidaN\ NWRU
popularizing activities for pupils and students in cooperation with REURYVNp VD GQHV GOMH DS WPHNQUADPR RYWDL O
other IT departments in Slovakia at all levels of education. Wewant SsYHGRPXMHPH VL Y4ADN DM NDWDVWURIIOQH

to highlight here the fact that, despite (or perhaps thanks to)pre W& FK NWRUt QD OSQHNMMNHORWYDQLD Q
difficult conditions, many teachers have been able to mobilize anda QHGRNi]DOL MX ]|GROD" EH] XMP\ QD A]GUDY
take a drastic step towards better preparing the yoangrgtion Y]GHOiYDQtP LQIRUPDWLN\ |DREHUDM~ E\ F

for the knowledge society and the digital world. z konferencie Didinfo (@vQi DM Qid pOiQRN JGURMR
Keywords QiSDGRISLUQVLHKDQRP DNWLYtW NWRUp VPH
IT academy. Innovative methodologies.Informatics teacher SRPRF SUL SUHNRQIYDQt WHMWR QH DKNHM
educationMotivation of pupils and students. PURMHNW ,7 NDH DGip RICD URNX QD&aRX K\E

VLQRYIiFLt YIGHOiIYDFtFK SURJUDPRY PHWRG
ABSTRAKT Q )

ako ajv DNWXDREVIBKX RRWLWHPDY&éXpE\ PDWHPD

9 WRPWRWIDMHQXMHPH VXPDULJIFLt YaHWYEFKPRMWY NY W UNYRRIEYMB Qe FK SUHGPHWR'
pod patRQiWRP ,7 $NDGpPLH RGRKUIiIYDOL Q]D NDWHGUH LQIRUPDWLN\

Zpg]%MgbVHBgn;kg Bésg'%\é”p'yn“'om QIURDPREBREL o oy iNw VD VQDAt UHIOHNWRMDSREIXBRW
p P L Rugnikil RNRSRION 8 o AR N YXMH WX G H

s DO&tPL LQIRUPDWLFNEPL SUDFRYLVND ag’b@@ﬁ@ﬁg%ﬁﬁ PEEYE & YR a Q

LQRYDWtYQ\FK PHWR®G QL FSNURH N=Ra O0p K E Q PEE Z3PEy g )isekiore.

Y]GHOIYDFtFK DNW aWtMD GIUWHXRY WaH FOY P NR ”9*{$Y7*EDE1\/IETODIKY

DOAtFK PRWDY BRESFHKD UDNWRERAK SUH gL . e, WP TRDWMDNRYDWRGROXSUIFL

a@WXGHQWRY QD YaHWNEFK Ch@eStRFK Y7 i n§<'|= A

Y\]GYLKQ~" DDMNWDSHLHN DOHBER"PREQAPF DX/ (WKF) aHanesz A. 83-a Y\WYRULO VYR

SRGPLHQNDP VD PQRAVWYR XpLWHKURE GRNIHRORRP MEIGHQRREP B XWRUVNpbierku VWUD QI

UD]DQWQé NURGIHSBHMRBUNSUDYH PODGﬁJM%NJ*ﬁ'bHUithﬁY W t hrnRakkyP FBWR BRI D X W R U

YHGRPRVWQ~ \GIR OW p@@R\VY YOH W MHGQRWOLYéFK PHWRGtN EROL 7NipRYi =
. ~pRYp VORYi 7RPFVIQ\LRYi 0 7RPFVIiQ\L 3 7UDMYV
.7 DNDGpPLD ,QRYDWtYQH PHWRGLN\YHY H%?B%‘EH\'R% LW ry /RYIVIRYiQ -~
LQIRUPDWLN\ 0ORWIWXBLHDQMMMWRY D OLFKDOLpNRYiI 9 [3] PHWRGLN\

1 092" A=ELHUND LQRY®tMtY QQFRUPHWR N\ SUH GUXK
_ D SUH 643 MH NRQFLSRYDQiXPNRQIEDF RWOR L
ODUHF PLQXOpKR URNX QiP SULQLHVROLR %5

| " R
N . - %E tpﬂfﬁ QRN QD Y\Xp
NWRUé& UDGLNIiOQH JPHQLO QDAHQAOLORW g Q V?ﬁ‘g/ .
g%\/\% H% M KRX MH LQIRUPRYD" X
D

. ; QR
SRWUHE\ 1iV NWREDSVNEXWIGMHD iYW D QL p D ORI N6 ¥ 8 D6 (DB PWAQIR O
hoH

USFKOHMBEG\NRRYHN SUHG WéP UHDJRY X o
VLWXiFSKMLVB{VREL" VD QRYRY]QLNQXNWEPHQ8REpPL HYNWREIN Y FHONRFK %%& PLFL

BUHFKRGRP YéXpE\ QD YaHWNeéFke VWPRRERRYQQ-HcR VR@D b 9LGHR /HJR
SURVWUHGLD VPH EROL YaHWFL SRVWBYIN®RY BQHE QHGORD AWMERQLE NEHKORNDDPQE
SHGDJRJLFNéEFK SV\FKRCOILFINARXE F&LGIVMBMNNAW\E, .7 PHWRGEN >6WMbHIE@GBP ANHRW RG
NWRUp VPH PXVHOL YH PL UBFKOR SUHNRQ BHONRFKP H/4HR SHIRW'Q X O AMWIRG LN\ 8Pl
aQDMEH]EROHVWQHMAELH ]JDFKUIQLOL pR5WY BAKUNQIL GD®BRIRIJUDPRYDQLH Y SURVW
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%DQVNiI %\VWULFD

PHWRGtN 8pHEQLFD SRQ~ND ALURN-~ SkdBeH thsahDidl aXEQ QNKV DORKP HMW BYP QD Y\XpF
QHQIVLOQRX IRUPRX RERKDFXMWKRGLOWYURQPDWGNODRBLFNEFK REyER PEFEK VWU
]DXMtPDYéP VS{VRERP SRPiKDM~ VSHYVWaskriptover@Hazyk\WJavaSeiptF X XpLWH D

L A&LDNRY A&4LURNi Y SUHGNODGDQéFK FH
N G

~ORK DOH NX ND&GpPX FHONX V-
VNXSLQDPL DNWLYtW SUtNODGRYpDY®SR
SUtSDGQp MHKR ]JKUQXWLH D RSDNRY
VDPRKRGQRWHQLH
GLJLWiOQH QLH MH QHY\KQXWQp DE\V
YeKUDGQH LED SUL IURQWiIOQRP
triedou, DOH DM QD LQGLYLGXiOQX SUIFX

GRPiFLFK ~ORK SRpDV GLAWDQpPQH YHGH

3 8y(%1,&(

V UIPFL DNWLWQIRMIFLD SUtURGRYHGQpK
Y]GHOIYDQLD QLD®HDDEiPVRD LBTR&APD
ULHEDWQD .DWHGUH LQIRUPDWLN\ )39 80
YLDFHU&FK XpHEQtFWSWHG QN GINGR@p D

3.1 Aktivita 1.1 *Tvorba predmetu Tvorba a
SUHIJHQWIFLD GiW

BUHGPHW VD ]DPHULDYD QD DNWXiOQ
VWDWLFNéFK ZHERYéFK VWUIQRN V G

Y\WYiUDQHM ZHERYHM VWUiIQN\ D GRGUAL

3RG QIi]¥RPUED D SUHIMiRa%i RKbBIEGQWFD S
VNWRUHM VD DXWRUVN®. NRROHNW ER Yb
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yDV" XpHEQLFH NWRUi VD RULHQWXMH @D REWOVL RME@PRTIE R MHMNWXPR?YY DNDGpPLL
REVDKXMH ~YRG GR RSHUDpPpQEFK V\WWhPRREYWNDGERWRY SERHAHHVEBW~GLXPEFK QIRU
riadenie D PIWt ULDGHQLH V~ERURY Y RSHUBpPOQRPCR\WHWEIP &K FON éB KP ¥ L H\GH MWIRISEER SXOD U

9 ~YRGH GR RSHUDpPQ&FK VI\VWpPRY V-Uk{ALWMABROPSBEWR YiBMsg@NX LQIRWPHIWLN\
IXQNFLH RSHUDpPQPKR VIVWpPX ]iNOD G\ %B|Epara gQL\J\%ﬁJ PEoENpOVania pre
/LQX[ D SUtNODG\ VIVWpPRY&FK SURJUDBRIYNFWAKEPRW R Y DN R BN x P POURY 7

Bash. V tejto kapitole je uv@ HQ & F K ULHaHQ&FKWERRNSPERYY 'D
8NI&NX ULHEHQPKR SUINODGX P{&HPH YL&{H (QDIREN MY RIUDPRYDQLD SUH &
4 9="(/E9$1,( 8y,7( 29 2G DNDGHPLFNpKR URNX RUJDQ

SURJUDPRYDQLD SREHNVZODMPY =& U~ANX NWF
INFORMATIKY SUHELHKD GYDNUIW GR W@ A® \T S Ri N OB ¥Q &l

, , U
V UiPFL DNWAJGLMONYDQLH XpLWH RY LQIRGRPW kN BRRORBRMELN\DONWLFNEPL SRP{FNDPI
SUTURGRY MGIGF&RX DN € FK S U IVIP H WHR. WahRInBfa : programovaniert HGXNDpQp GRVN\ PLFUR EL

SRGIOH MD DNWXDQR MDPIXRP D |[GHOIY D QEgdhl WBdt, Rpher®go EV3,Pro-Bot, Phiro Pro, CodeyBot,
a6a YWiPFL U{]Q\FK DNWLYtW GRVNRYi KU D, GZBoYEWQ, KaridHarry Potter. M P F L
. RNRY VL &LDFL PDOL PRAQRV" Y\V
4.1 AktIVIta.l.Z +.OXE XbL_WH RY LQH%/#E%LF@(&ELIN [$Arlvbhitére, Lmadielovanie 3D objektov
2G MDQXiuD ]@FW’WBQ&‘WHO'-FKMUthaWYRUEx MHGQRGXFK&FK1BHERUY &M VWUIQ
N\

RUJDQL]JRYD" .OXE XpLWH RY LQIRBLPFOAWIANG () t 39BF1® SUL SURJUDPRYDQt PRELOC
aktivitysaSRpDV & W\ URFKEKRGN-~ DNWXiOQH QRYL YR VYHWH

LQIRUPDWLN\ YR Y\BHRDWHUQID\=FRDVWUHWQXWt PDM ~
XpLWHOLD NBGVISRMNHNVNPH /06 dRj&l@ OH
URN VD XVNXWRPQLOR VWUHWQXWt .OX¥EX XpLWH RY LQIRUPDWLN\ 3{YRGQH
VD SRptWEDGERWEPL VWUHWQXWLDPL -DYJDN NY{OL SDQGpPLL &RYLG

EROR VWUHWOXWtAWEDL VWUHWQXWLUD EROL UHDOL]JRYDQp
SUHJHQPQRX IRUPRX ]1Y\d@Qp WUL VWUHWQXWLD GLaAWDQPQRX IRUPRX

3RpDV WEFKWR VWUHWQXWt VD SUHEHUDOL YLDFHUp WpP\

x 3URJUDPRYDQLH HGXNDpQéFK GRV|LHN PLFUR ELW

x Programovanie LEGO EV3 WQOLQH SURVWUHGt
MakeCode.

X 5{]QH GLGDNWLFNp SRP{FN\ ]DPHUDQp QD PRWLYDpQp
programovanie.

X 9éXpED SURJUDPRYDQLD PRELOQéFK DSOLNIFLL Y . .
Inventore. 2EUI]BRN3URJUDPRYDQLH PRELOQéFK DSOLNil

x Programovanie 2D hier8 URVWUHGt ODNH&RGH $UFDGH robotov mBot

9éXpED PLNURNRQWUROpPURY SUGXBRRDV BWHIW WQ@QXIHN YEXPE\ X]DWYRUHQLD &

x

. . U-3 -Nhe Bati/itdiri ;RaQramovanie 2D hier
4.2 Aktivital.2 +7UDQVIRUPIFLD Y]G\)_‘E.(é\‘hl{o\@@leﬁRODNI&SBBGUHDPRYDQtP Y

D @&NRO\ SUH GLJLWIiOQX G R Evefe Minecraft: Education Edition.
V UIiPFL DNWLYLW\ |, P. VDSRRAWLQRJ Y]JGHOiYDQLD
ULDGLWHKHRRWOLQIWRRIIRYROQOLQH ZHELQIURY RG NRQFD
QRYHPEUD GR ]DpLDWNX IHEUXiUD VD JUHDOL]JRYDOR
VWUHWQKWD YLDF DNR7 NRERDGLWYHV/RYUMDY =a D
JRIQIPLCPRNVRNRQWUR O p UHREPX NOpEROQ RG IV N R X
micro:bit. Stretnutam® L Qi]RY WpP\

x 5{]QH PR&QRVWL Y\X4LWLD HGXNDpQHM GRVN\ PLFUR ELW D
PLNURNRQWUROpPUD $UGXLQR YR Y\XpRYDQt 67(0 =4

x 5{]QH PR&QRVWL Y\X&LVALDincP\oNURNRQWUROPpPUD
Y\XPRYDQt 67(0

5 027,9E&,% 4,$.29 $ a78'(1729
35( 4a70',80 ,.7 35E52'1é&+ $
7(&+1,&.é&+ 9,("
Svett yYNWRURP &4LMHPH VD PHQt ]JiYUDWQRX UEBFKORV"RX YSUHG
smerom KGLJLWDOL]iIFLt \SSRHOWRDHDQRBWEI DNWLEXEWiDR: Rrogramovanie vo svete Minecraft
]YVaXM~FD ]Y{GHO®O i RibRdtiHhfofmatiky, je uejto
GLIJLWIOQHM GREH WthV P GeliUReleEKERD I~ |7

L https://ims.umb.sk/course/view.php?id=2772#seetion
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52 :RUNVKRS\ SUH4aD BBARY
, )39 80% |DpDOD UHDOL]JRYD" RG DNDGHPLFNpKR URND
EH]SODWQp ZRUNVKRS\ SWwHh MIBRRY =a D
%DQVNRE\WVWULFN pKROMODL A RW. |9REMNI |Dpi U
M. UHDOL]J]RYDOL YLDFHUR SUHJHQpP&Q&ARKLZRUNVKRSRY QD aNROIFK Y
nad Hramom, Zvolene, Novej Bani, Brezne a Banskjstrid.
ANRO\ |DSRMHQp GR SURMHNWX ,7 DNDGpPLD VL PDM~ PRAQRV" Y\EUD"
ZYLDFHUé&FK WpP NWRUp UHDOL]XMHPH QD A&4NROiFK DOHER DN 4LDFL FKF~
P{&aX SUQIP NQD NDWHGUX 7pP\ V~ GRYWXSQp QD VWUIQNH

katedry.

Na REUIJNX¥H JREUD]HQé ZRLWL KRG Y+URQR

v NWRURP PDOL PRAQRV" VL 4LDFL Y\VN-~&D" URE

Phiro Pro sScottie Go. ZSEL‘U?]]EPI\'? % gr@movanlevglgahler

54 ,7 WIiERU

DOARX SOIQWRNMDEALAXB NDAGRURPQH UHDOL]F
GHQ@#HWQé ,7 WIERU NWRUpPKR VD ]~pDVW
YHNRYéEFK NSRWBHAEQEé ,7 WIERU NWRUé ERC
HaAWH SUHG, sab/@evaPrblidtike so zostavami LEGO
MindstorPV D SURJUDPRYDQLX Y SURVWUHGt &R

55 6LHGP\ URp§Day *LUO

aHV" SUHGFKiIG]DM~FLFK URpPQtNRY *LUOCV '
AWYUWRN Y &WYUWRP PHVLDFL D YODQL VD K
IR aN{O B6LHGP\ URPQtN WWRKNDOR G RGK DD\ |
QD DNWXiOQX VLW XiFLiX WDE&EIR'P WHUPtQH

9 WRPWR URPQtNX WDNPHU ILULHP D LQaAW
PHVWIFK SRQ~NOR VYRMH SULHVWRU\ QLHN
prezentovalo svoje aktivity v oblasti I1$ektora a pomohlo tak
SULOIND" QH&Qp SRKODYLH N X Y]GHOI"
2EUI]RN:RUNVKRS Y 4LDUL QDG +UR R]BQL]lWRURP DNFLH EROR Y&G\ REpLDQVN

URN V SRGSRURX OLQLVWHUVWYD L(

H
SRpDV GLAWDQPQHM YEXDE\ ZRUMAVISR S\ B R! @emﬁo\b[?/\ﬂ_%BQIPLsQ)*hVHQVNHLNNES@DSXEOLN\
WpPRX SURJUDPRY QIR WU K GH U0 DYN H LLK]@&B

9LDFHUp GLAWDQpPQp ZRURVEKRI$S\ RVRIFP

J\PQI]LD K®®2@HIDUL QDG +URQRP BB "N D HGUD LQIRUPDWLN\ )39 80% VL Sl
]DXMtPDYe SURJUDP Y UiPFL NWRUpKR VD P
53 ,7 pDMRY D VR dW~GLRP XpLWH VWYD LQIRUPDWLN\ D

Koncom roka GRVWDOL ULH&LWNDGEPPS D FPRBAMWKYWDYLOL VPH LP ORRHGRY ALH G\XGBNMD/Q
XUREL" RQOLQH ZRUNVRRIS\DAHELQLWK Y- QRWRPWLNY D PRKOL VL Y\VN~&D" YLDFHUF
-HGQpPKR VWUHWQXWLD VD P{&H ]~fDVWADpLH N GRRRERY Rbidfie goprazen DNWLYLWD QI
zrealizoval VUiPFL PHVLDIRL bhin® MWotkshopy pre  Progmmovanie robmv Ozobot Evo vU i P &kcieGirl's Day.

ALDNRY =8 UH HLDNRY 64a PrigrainvaiiepdDX
hier vSURVWUHGt ODNHSR®BUIINDDGHUH JREUD]HQI
X Ni&N D proktiediaMakeCode Arcade.

V UiPFL GYRMKRGLQRYpKR ZRUNVKRSX|VL &4LDFL PDOL PRaQRV"
Y\WWN~&D" Y\WYRUL" MHEQODR@XFEPYRVKMUNHGt ODNH&RGH
$UFDGH NWRUp VL PRKKHUWQWRMN VAP'X D MWRD'HY DOHER
vPRELOQRP WDEOBWWLWHWHINKQH pPDMRYQH SOIiQXMH
SRNUDpPR YO an MK YP HV{D@ RFPHKWp PDP L

"

2 E Ui] B:IRrogramovanie Ozobotov

2 https://www.fpv.umb.sk/katedry/katedra
informatiky/workshopypre-zsa-ss6957.html
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$NDGpPYDEHOIYDQLH SUKBHU tR/MNRIHR VISR P H Q X
LQRYDWtY QFAHWREQY X DHEQLLFIEW DE \P {
X4&LWRpPQp D DWUDNWtY Q Hi VD XIG S QMY RDYO Bl RFKH
ANRO\ QD 6 OSFRAHI\AM@ABMAS UH ZLUELX NRPXQ
upLWH RY NWRUt SUHPé&a DM~ R WRP DNF
SHGDJRJLFN p7 BRAPVKE\VS{VRERP VD QiP VQ
SUHEX RO M\VPMPPHURP N G{VOHGQHM D ]P
LPSOHPHQWIFLL GR QI¢MURBRYD

32 $.29%1,(
2EUI]REND ODERUVMRWY BRX &tYDWH VNpKR MQWRxbOiQRN ERO Y\WYRUHQé Y UIiPFL Q

8Ni]JDOL VPH LP QD&H ODERUDWYyULI ]%HLP%{TE W%ﬁg} QRFSBJEE';{HIRNQWGi
GLGDNWLFN&FK SRP{FRN JHRLQIRUPDW
KLVWRULFN~ H[SR]JtFLX SRptWDpRY D btgéﬁlﬁ LH]WH K?@ I55<E v(}D UL x2p HUDPQ

YLUWXiOQHM UHDOLW\ D SRX&tYDWH V JiALWNX D SULEOtaLOL VPH LP
aplLNiFLH NWRUp Y\WYRULOL éWXGHQWLA)YO/dJllPZZtS\ﬂSe))gt&E_\eSBb_thI:D{;:RYHM

JUDILN\ SRptWDpRYpKR  YLGHQLD WRISRIL I BVPRED p RNFWDPYXW\ &LD@HRY SU \Y
SURJUDPRYDQLD URERWLN\ YLUWXuOQHMDHMf@@LML\&@X%rﬁ)@ww,uﬂ@,@%w%@@QF
'LHYpDWi QDMYLDF RFHQLOL &H VL PRKoa,gH@gsy[Rm(J@W@Y@Ut@@@@ggMgﬂggee v

2]JRERWINROYLDQID&MODVWQHM NRAL YQRUH@GAH426D GR U{]Q\FK

SURVWUHGE YLUWXIOQHM UHDOLWA 2] .7 SNDGpPLD ,7- $N®MQMDQLH SUH VWR
=E9 (5 >2Q0LQH@ >'iIWXP @

9eVWXSNF}MHNG\/LXVS/R]1I\FLt SUH B8383000 =& http'//ltakademlask/zakladanormame
ALDNRY ]iINODGQéFK D VWUHGQEéFK aN{[ai $'$029¢HB D ARICREE MR WDVNP SUIYR Y @NROI
RGERUQEéFK ]D kot v W-Q POIFERNOieRU T Bratislava: UIPS, 2012.
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SURJUDPRYDQLH URERWRY YR YLUWXIiC

Robot programming in a virtual environment

PaedDr. Martin Zboran
8QLYHU]JLWD .RPHQVNpPKR Y %UDWLVODYH
)O), .'0), OO\QVNi GROLQD
942 48 Bratislava
60RYHQVNiI UHSXEOLND
mazboran@gmail.com

ABSTRACT 2 CHARAKTERSTIKA A .5,7e5,E

The use of robotic kits in teaching creates real preconditions for 9é % ( 58 6. 08/% y 16&+ 352675 ( B
students to acquire new knowledge in a playful way and acquire the !

necessary technical and construction skéilsinsufficient number NA PROGRAMOVANI E ROBOTOV

of robotic kits available to schools may ba obstacle to their 2.1 Hraa MHM G { OHILYWRWB" IYLH"

e oo sl ey ot B o a6 VALYRWH GHWE YH PL GOHALWRX IXQN
YR Q& pDV DOH P{&H DM SRP{F" JtVND" QRY

sunable.wrtual enwro_nment to S|mulat§ roboFs. . . WY R U IpdyBharotorE Np  V F K R WL JGUDYRWQ&
The article deals with the use of simulation environt:iein zahna® VWUHV JtVND" RRYp VN~VHQRVWL

teaching .th.e construction and. programming of r_obots, the[r 1DMOHS &R X uDMHY FOND EWDY R L HOWG HDEYDD D
characteristics and setting the criteria for their selection for use in ; i
. - LH"D SURVWUHGQtFWYRP KU\ REMDYXMH H
the second stage of primary schdbhklso presents some findings " .
on the issue based on information in the availatgeskure. ULHAHQLD UHIiO Q &K] SHIRERY P BRRYWUHGt KU\
IRUPRX WDNEéFKW R HGXNDP X CRE BEWMIONIH KU\

Keywords . . , QD SUtN O3 UOPR YD WHR BRWIPL NWEDYRNUHP

Simulation.Virtual environmentRobot programming=ducational aUR]SW&ERGBIRUXMH DM ORJLFNp P\WOHQLH

robotics. JUXPQRIVWNDIYDQLH QRY&FK YHGRPRVWt SRP
DN W2LY tw

ABSTRAKT 226LPXOIFLD

3RXAtYDQLH URERWLFN&FK WWDYIRDQ tFH,i \ X {
SUHGSRNODG\ DE\ VL ALDFL KummmleL'}' EJS/( %f%‘?@ §$B I—FgaKbQSUFGEDIW-I KR P{aH

R“{(

LFK FHORSORAQpPKR ]DYHGHQLD GR Yr%%) l/bthLFbY Fﬁtﬁﬁﬂ% L] SRWUHE) [RVWDY
]JINODGQHMP{3NFEOH QHGRVWDWRpQé SRHNRCR I\I1J WtYR'x DOH QBN R O G { WRNGH
VWDYHEQtF NWRU&PL &NRO\ GLVSRQXM HB#{% PNysst{) %BMWWBQ@EDPQWG’WYR UF
WRKWR SMRE SR KRG KREHD prostreda na YaHWN

V L P X Gdob 6LPXOIiFLD MH H[SHULPNMVDRW B I DV B HIMPYLGADX MY
y O 0Rsa zaobers Y\X&LWtP VLPXO D p@¥\hdp BYURMMAY HGISURFHV\  SRPRFRX  SRPtWDpPRY&FK
N R Q&W U X Phogr&@oiani® robotov, ich charakteristkou LPSOHPHQWRYDQéEFK QD ]JiNODGH H[DNWQ pKI
aVWDYHQtP NULWME LIRXBKWYHE DX GUXRKRBWRNXBRGHO XPRA XMH UMDOX.ODYD'EFRQ
]INODGQHaW EBNRON L HA Q L id 8aveRotoplematike H @kprimentoy Y\KRGQRW DD LEKODGH Y&VOHGNRY

QD ]iNODGH WdQstRodePOE M H UD W ~ U H RSWLPiO QA& SRV LPIiOQ\PL SapotonPhdW UDP L

. ~pRYp VORYI UHIOQHI[ZRXAL"

6L P X OiFLD e @astiaiePray@movanie robotoEduNDp Qi V QDERP SUtSDGH SR QDStVDQt SURJUDPX S

robotika. VLPXODpQ&P KDUGYpURP YR Y\EUDQRP VLPX:

1 092 ]DGDqueﬂ@realizujeeSRVLHOD VSIWQH GiWD QD Y
VSUjY RV B RS UA B H R N

SUR]JYRMRP QRY&FK WHFKQROyJLt MH SRWUHE CSUDYL" ALDNRY

D LFK
LPSOHPH@WIBFLX ¥YUDYRX IRUPRX WHMWNa@Uﬂ%\(WXFN\%éI-PLEJ\RN' SDOH?ND VLPXODpQEF
SURJUDPRYDQLH UR‘ERWWDQMWKUDlLHNWRUt DXWRUL XS UHG/QRWANF K D+ H RV KQJ
svoje RSRGVWDWQHQLH BMLWR YYXBRYD@HPHRWD QYHSRGREHFKDQUHO MOAR KpRED" NRC
aktivity tak, aby n&8 R P iIK®O Q1 G HO ideleFABILWR P P{&¥#HAHQLD  LQt VLRRQ NU pb@Rmhrdi@p vV
VIXPR ViboEesUHD O LARDY'RX IRUP R ANDNRRIY6MPIXODhQp SURIMNWHEBILNDD QDSRPiKDM~ &LD
]IDXMtPDYHM&ELD SRVN\WXMHRtMND 8D MAH RERD] S VRMW I URERW NWRU& VLPXODpQé \
vedomosti aV N ~ V HQRR/QWezQaRd; aby si to uvedomovali. SULSUDYHQpPKR IXQNpQpKR PRGHOX DOHER
YODVWQV¥ @RERDO SULPXOHFLD EROD LED SUR
nanaplnenieFLH RY Y\XpRYDFLHKR SURFHVX
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-pDV SRWQMHEQXQNpPQHQLH SURJUDPX
-~SOQRV" VLPXODpPpQpKR SURVWUHGLD

- existencia SUtU R RHNXPHQWIFLH

-podporu]R VWUDQ\ NRPXQLWW@EBRE&XDWH RY |
-MHGQRGXFKR \ptoskr&diadtYD QLD

3. 1DAHLNWPULI WEBRHMUXpQEFK QiVW

SUH ]JINODGQp aNRO\

$XWRUL NWRUt VD YHQXM~ SUREOHPDWLI

VWDYHEQtF SULVS{VREXM~SR®&HEHLE iR U 1\W&p U

[iXMHBRIMIV" NULWpHLGEYKRE YW EBHK ANNODGQ

DE\ EROL SUH ALDNRY QLH LEW &H®RXDQ DX

aDOWHUQDWtYRX SUH UHIiOQH URERWLFNp V

QDVWDYL" YKRGQp NULWpPULi SUH YEEHU VLP
2EUI]JRNQWHUDNFLD VLPXOIRUD D YURDGKYHRRVWL QD NULWaptorbva ¥ P Giai&ki G]D M ~ F

QD&H SRadaGM YEIBWNY-K R EQD " G Rtietdy D K\

- dRVLDKQXWLH HGXND [QPDEFHKQ HFQ HHR YAW i W C

.5,7e5,E 0€%(58 6,08/$yle+2 CL\?XHSOI-:YI]DQF:S%EI?/V\S/UF\;JUURDJTJ)I(DPRYDQ-LD NWR
. - t

PR‘OSTREDJA 35A( AKOV SUHGR&0p VN~VHQRVWL &IYKRDG QRS URBUHD

=E./$'1é&+ a.b/

]JiNODGQ~ &NROX
31.ULWpP@EHSR GQLHNWRUEGFK DXWRRRYp QURMRGNULWpPULXP P{&H E\" YH
3UL YAEHXODPQEFK SEBRWREHRBHNAN D QHP SMHEWRAH YIK DGRP QD PRI NQ~ SUWXi
MHGQRWQé& QiJRU 8YHGLHPH DNp NULWpULHO D& R YINGRO W MRS QM AR DOWHU
RGERUQ@HEH@DVLPXODPQpKR SURVWULHGNX\{é-leIZf_%@B RKRiNDDEQEEK GLD DPLHVWR
AN{O stavepnice
t - platforma+SRWUHED QD LRRMEROR YIRXE WLD O
Tselegradigs] Y\EUDO QDVOHGRYQp NULWpuLi MHGQRP JDULDGHQt DOHER PRaQRV" VSX
- typ robota (dron, robdt F Kemeno, G\ Q D P Is kd\egami, |JDULDGHQt FH] ZHERYF SUHKOLDGDD ~
PXOWL|XQNbQé - SURJUDPRY&HIUN”D_]HNQ DOHER WH[WRYE
- vekpoX&tYDWH RY QDMpDVWHMaLH RG GRRAQYRRRY sutsDGQH DM
nad 18 rokov), -7 YLUWXi0QH+ZDURVWUHG LH
svekomajSURJUDPRYDFtPL VN~VHQRV"DPL XAX¥DGHS B W B LW R Dp iddd QXY R Badp
- URN YéYRMIDSURBHWHAB" YSO\Y QD YL]XWORWWRHRKI PHWRGLND SUH XpLWH D

- SURJUDPRY D\FW RIDG (ByhXd MADLAB a L Q p PRAaQRSRWLSRMHQLD DM UHIOQHKR URERWD
- ~pHO SRXaA&LNNMLHDO i YnB Ekgdrimendvanie na . _ . .
V~"D&H Za d{ O Hadotvhienku SRY D a XMBHHPER&O0p VN~VHQRVW
- pL XPR&/[XMF“LOQHKR URERWD sprogramRYD.QDtLIPHWR MH SRWUHEQp XUI:)L" SUH |
. DNYEYRMRYp PRAQR SEBED Gazebo, v ~ SURJIUDPRY D Q& DG DIGIE XSUPRINOWEU LSHUGRIND PR Y D
REP), jazykaRYOiGDQLH VLPXODpQpK R LDGRWRPDHG L D
0SHUDPQ& VIVWpP :LQGRZV /LOX] = K DGLVND MHGQRWOLY&FK JiNODGQ&FK &N

$XWRU VNRQAWDWRYDO &H{§OQH WHIN PAL FREKRIQEIANE Y Y VWX iFLX FRQD YMHE KDSRID WG N L t
MH LFK SRURYQIiYDQLH "DANR UHDOL]RY BPIgjags, FLHQ VLPXODpQ pKéenasiuBMMDIQH G L D
&DxITY KRGQRWLO VLPXO DHRHPO BURWW UHHGVERSp? G{Y R GRIVHN MOt Y Q& DQUDQDQpPQEFK

QH& SUH NWRU~ EROL S{YRGQH Y\WYR‘{JﬁggHD QLA WPQRGP\RR 1 GHRIYDQLD MH SU
SRGSRUMNMSHFLIOQ\PLYWSDGRRFLH LPSOHPHQWIFLD NWRU-~ SRQTINRYAHERVE S

“HKR NRINWHPL S UH G F KD & | COW—F DRVK SUH]HQPQRP Y\XpRYDQt Pi &LDN PRAQRV" Sl

- cenu SODWHQp DOHER ]DGDUPR nielenvaNROH DCeAPmMMBURVWUHGH

- platforma 6pustenic £ QAWDOIFLRX DOHER v§%\R\ﬁ@g'AW&>Ed3QWtUQDWWRX SUH aLDNRY
ZHERYé& SUHKOLDGDD ANROQIMBURJIJUDPR JDJQDUFFNM]BﬁINnICh

- HPXOiWRU MHKR SUtWRPQRV" DOHERM QJ?\@&EV@@{?'X MH PRAQRV" SUHSQ~" QD W

- Y LU Wpxdsbelie 2D, 3D, nie) aLDNRY NWRUt GRVLDKOL SRNBRRNDPRMBOLX -

- UHDOL]iIFLD SOQHQLH suHcmumchRY%%@VMUH§Q@F§UM\‘F’SO'FK o

Y\43HM ~URYQH DOHERO®RKSUHGGHILQRYBBFPLIIFLD SURVWUHGLD SOWREENDOHER
JHGQERULWROIWQBYPEROR pL Pi YLUWXiOEHKOOGR\GFHIHE BULHVWRURYI BH UHDNQHM:
]DN~SHQp OLFHQFLX RG ILUP\ /(*2 QD SRX4URPOHMAIDPIRRGWIMD: pgBH SRVNIWXMH
LEGO MindstormslebopL MH VLPXODpQp SURVWUHSERIHENR HMW BRIV WK ]JaLDND ]DXMtPDYHMA
EH] ]D NadiSaraeL SNWXDOLJIFLD SRVNI\WXMH IXQNpQp Y\OHSA&

Haak[10] medzi N U Livapauilaj: EE?QH\ EUSun (f‘p')-PDF'Q\'\? DMaXx3RMAFBXLQEE LULHL
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7H[WRYp QiYRG\ SOQitsRGYIPOYEIGHRWHUQHWRY&FK

VOXAEiFK V~ YH PL GREHEPL.GRBOQNRP

3UH XpLWH D NWRUé& QHPi VN~VHQRVWL VR VLPXODpQéP SURVWUHGtP MH
dobrou S R P { F & RypracovaQ metodika.

BULSRMHQLH UHIOQHKR URERWD MH YKRGQRX NRPELQIFLX SUIiIFH YR
YLUWXiQUHREQBP SURMMWIUH®t YEEHUX SURVWUHGLD V-~

1K U QXWIPEX NH
7DEX ND .ULWpULi YEEHUX VLPXODpPQpKR SURVWUHGLD

.5,7e5,E

'RVLDKQXWLH HGXNDpPpQ
6WXSH J]QDORVWt SURJ

JLOQDQpPpQp QiNODG\
Platforma
BURJUDPRYDFt MD]\N
9LUWXIOQH SURVWUHG
$NWXDOL]IFLH
1iYRG\ SUH 4LDND
Metodika preXpLWH D
ORAQRV" SULSRML" UHi( B) GearsBot

GearsBot Pi SUHSUDFRYDQHMA&LH VLPXODDPQp
SUHGSRNODGIPH &H J]RK DGQHQLH WéFK®IR NRJLMAU]IDRGCGPRFPRH-N\ESBYWLWH Qi YR Z
YLUWXiOQH SURVWUHGLH SUH @aiXehd VWIS HS R VWWOHDESIPH BITUANKRM\V RYDQLH 6O0ORYHQV Ny
LPSOHPHQVBRYD"Y\XpRYDFLHKR SURFHVXLVSRHGEQEP 1D NRPXQLNIFLX PRAQR SRXal
ZzQDMG{OHALWHMAtFK NULGWYH Q &FHK Y $O ®IRHDAN EVXM D ]\ N
AWDQGDUGRY 3URVWUHGLH EQfPDORKERURINWDERYDQLHEMH JDORAHQpPY QDY RUBPQLEFN
SUDFRYD"UWALDPLVWXS RP ]QDORVIWEB U RrodydinPR vldaniatizky konvertuje na Python alebo sa priamo
V~YLVt DM YéEHU SURJUDPRYDFLHKR MOJRNLDDBXMH]DBHDWRIRQIMRFRMBIFt MD]J\N 3\
YKRGQHM&Et JUDILFNé M D] IN RYROVVUBRNWROYHAP &t DFO{ la K WSLUFSNUHHMGER i ®IDRM YFRP SURVWUHGt 6
jazykom."{OH&LWp MH ]JKRGQRWL" DM FHQRY ¥ B R\BWXSIM@WRRUHIBABQIRWYDEYPNODG &H V
ANRO\ SURVWUHGLH QiJRUQHMALH SUHGXWDHiIXONMH U HiFOYQR VNOHERpSRWY'N |[DYDM~ SQF
ptP VD VWiYD SUH ALDND |DXMtPDYHMatBRENWKDOHMELFK ¥LBNBRFRYDQp
QiYRG\ SUHPAWRNDL ®D SWHHApRMH DYéaL" JiXMHP
XPpLWHYRYAR'DQLH WDNéFKWR SURVWUHGt YR Y\XpRYDQt

2 E Ui] R Rrostredie Open Roberta Sim [12]

3 9\EUDQp VLPXODpPpQp SURVWUHGLD

BRQXND VLPXODpQ ERK [3WURNGNMIMIIBN trif H

Vybrali sme prostredia, N\WRUéFK VLPXOiIiRDH3BUHELHKDM~ Y

v priestoreDvez QLFK V~ GRV W, 4 $QI (DRCMBI@FRODWHQ p
SRURYQD@D KK Ni-ANRREBR | LRW é F KY }iEEIHRDJQREF K

SURVWUHGLD |DPHUDQp QDMPI QD SRK\E URERWD SR pLDUH

A) Open Roberta Sim 2 EUi] R Rrostredie GearsBot [ 13]
7RWR VLPXODpQp SURVWUHGLH BHXDECRIPR, KRGQSJ SUH ALDNRY
VWXS D ]iNOD.GIP&SRKH PAHNQ @/ i folxTh t S H D 8P Ra YOR&L" YODVWQp SURVWUHGLH D¢
MHGQRGHXKKRDSRXALWH Qi PRAQR KR VS&V@EL mwsamaﬂqm pLDU\ Y\KEEDQ
ZHERY~ DSOLNiFLXUWSOLWERPL Y 1LH ﬁHH%'F@W 'R‘é HGQRP pDVH SUH&aVk@toYH NRX
v slovenskom jazyku, ale SRQ XN\ U{]Q\FK MD]\NRYSMR VMRUDRly"VD Gi SUDFRYD" V RSWLFNeéP X
Y\EUDL pHVNEé MD]\N 9\X&tYD JUDILFN&\YRYN M\EWBB%\FNVWWW@”SWW&UM
]JDOR&HQEé QD suRJUDPRYDQtF\KREomNR$K5%'@Wﬁ%@]\ﬁpozrlOEUI]
3URJUDPRYD" MDDGLFINRP WMD]\NX WH[WRYé& VD Gi |REUD]L
EH] PR&QRVWLHKBUDYRDV"RX V~ VHQ]RU\C)cHuakRobgtics Toolkit
VYHWHOQé &OWIWLYFNNRY 9LUW XDZDL ]iF 6ibwlgeJHH Bekprobot LEGO Mindstorms EV3. J¥ KRG Q é
SURVWUHGt QD YEEHU LFK MH QLHNR N&UHHGUREER VWXSR & L]'i NDOVD G Q BWRVAIPRIOS L= H
prostredie.Open Roberta SMREVDKXMH DM HPXOiIiWRQDNREMWD®RYD" -HGQD ]DN~SHQi OLFHQFL
3RXALWH Q& MH DM SUH U{]Q M3,aGnitgeoKit, UHMOFR PR VRERMD RR X (koU REBRMMICAU je cenovo
Edison a D O §12H(pozri OEUi]R.N
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YEKRGQHMWILD GUWSRI]tPIQUUOYFNRP SUEpPp@ GHRURYQiIYDQtP VNXStQLBWRFEXQRXLD®
nemeckom jazyku. UHIOQRX VWDYHEQLFRX JLVWLO &H RELGY}
Pracuev' SURVWUHGt NWRUp MH YH PL GREVEBHSANS DIDAR YDA LORPERRY VLANKULOWRRRP L
MH SUHGGHILQRY D QéogiadadE RREGD DigitalY pDVH QDNR NR MX QH]GUARYDOR SUHVWDYR
Designer a/'UDZ Y\WY R U LniodglOObgahuzEl P X O i W R3R GGbnzalesdGarcia[2l] DN QHEXG~ PDUH OIQ/MPXS N
NRFN\ (9 1D YEEHU V~ GYH SURJUDPRYDFRERVBRRIVWYEGIML aLDFL QDWUpPQRYD" ~OR
- /(*2 0,1'672506 (GXFDWLRQ (9 6RIW2aADUHW NOWRIAEIRE S QX \UWDOLFHK YHHGRP.RVWL QF
EHaBRXaAnd programoveaQLH MH N j@y/ SR]I3IBRUUDPRYDQLH YR YL UWWRGCO@ORP QR MWQ BG
EV3-* -H WR JUDILFNé MD]\N NGH VD\SURYDOQPXMHPRWYBEXRUXMH DM ORJLFN
drag and drop.3UL WRPWR SURJUDPRYDARPHBWRYMWUXIGBRWRFRX ' PRGHOPRW'DRWRUPp
SRWUHEQiI LQawWwDOIFLD robotickej stavebrFH /(*2 VD GDM~ QDVLPXORYD" |
- OLFURVRIW ODNH&RGH GRWWPRGODVRROWEMRORYD" LFK IXQNpQRMydDsBO{U DNR
programovanie pomocou blokov alebo ajtextovom $XWRU SRXND]XMH QD WR &H NH PiP YLUW)
programovacom jazyku JavaScrjft] (pozri OEUi]R.N URERWLFNmKREUBER®ERa P{aHP KRn#A\XAaL"
QiFYLN SUDFRY @&FKS RMQUHENVBIUHUXARYDQLD
procesy22].
BUIFD\]JYFNéPL PRGHOPL URERWRY MH PRWL"®
P{aX SRX&atYD" LEBENROWINE ®HPDM-~ PRAaQF
SUHFYLpRYD'KVRGDORK\N®H ULHAHQLD GRPD
DNR YKRGQp UILYHDAHGLMLYW X iJIMHKR SURVWU
AK VLPXODpPQp SURVWUHGLH GRNidHYDR QDMS
VNXWRpPQpP SURVWUHGLH Ii]X{&MH QW R&DH LSIU
VNXWRpPQéeP §EXAtYDQtP

1$4( 6.06(12672'3250y%1,9%
3RpDV GLAWDQPQHM IRUP\ Y\XpRYDQLD ERO
YR YLUWXiOQRP SURVWUHGt DGHNYiWQRX C
UHIOQHKR URERWD

1D ]iNODGH SUHGFKiG]DM~FLFK Viiud~VHQRV\
S5RERWLFV 7RRONLW =DN-~S H®QiQERDI RED QiH
naMHGQRP SRptWDpL .RPXQLNiPIQL W RBAUD NPY
SUHELHKDOR SRPRFRX 06 7HDPV A4LDFL >
SSURJUDPRYé&P SHEGRVMNDSTORMS Education
EV3 Softwarea MHKR JUDILFNéP -MDNWRR &(9PDOL
R . QDL QAW DORMD@&EF KRS RPORIVIYRFKG QtFWYRP |G
45(E/1( $9,578E/1( 52%27,&.€ SUDFRYQHM SORFK\ XpLWH D &LDFL PRKOL

67$9(%1,&( 92 9=(/E9$1E SUHGYHGHQt YIRURYHM ~ORK\ XpLWH RP PD¢
SUHIOQ\PL URBEWBNMHWER@PEDWL VD P{aAHPHD ¥ RQHMW Q=GRKP 1DNR NKLWSRNFLQAHNDROWX
YLDFHU&FK &NROiIFK QD KRGLQIiFK LQlRmﬁP@twq'_EN\n%@@'FKO\@@RJ‘RG'%QrN@?BNK VYRMKR
SUHGPHWRFK DOHER QD NU-~ANRYHM [Pliayg Rugiavenie 38aR realigavaioposiypge FH JGLH DQ~
SUHPLHVW RYDQLH GR RGERUQé&FK XpHEREUBIRUVNE @ R \WRE VR RY 8 Qi BV WK D
SRADGRYD Q6,16 pHDFHUt DXWRUL VD YROQIRMUBKO & oW el RWRK D aW U B apdriy@E Ui]R N
SUREOpPPBRRIRY Qi8D(RR ALDNRW&P UREFRWRP _
aVLPXOiIWRRIRWtY QHMEBEDH S KRXQ RWR YLUW)WBSPQPUWXIOQH S ¥V REAVDUOH.G 10HD QUIRRHO D/& H
SURVWUHGH SUHGFKiIG]|DM~FLFEKQDREYRX FSRYRURYDQLD Q
9\X&LWLIHW XiOQ\FK URERWRY Pi DM s{Up LMYORE VABPNQ@HM SREWRMH RYH D YLDF PR&
nepracujs KPDWDWH Q&P VNXWRPQRR MHE\R_W\&\@ngDeﬂH KOE&LX DQDOé]X WEFKWR YLUWXiC
SURVWUHGLH VSWpS ®RJ WQDPYRMKIFt MD]\NVWH ik NUPWBWRILI XYHGHQp Y )
SRXA&tYDWHHQ&ELDND |D [StOFOMDFARIFD @tP P44 FEK*MH G{OHALWRX SR G PRAIMERA X LD EX L
LFK Y\X@ELW&HYD N R Q &WriadeRi¥ Di@tovhepPep HERLDFL YR VYRMRP SRptWDpPL 9LUWXIOQH SL
QiUR[RT p Y\XpRYDFRP SURFHWH ~ &DINRR HBIM PR V W L
9\X&tYDQLH JUDILFN&FK SURJUDPWRXDQPKEWDBRRNRYKR Y\XPRYDQLD NHWHIQRNPMH PF
URERWLFNE&FK SURVWUBbbGsti Qrbgramp@ari®iYDQLH Y

P{&H X DKpL" ]$RNOUYER #HOKR6Watiodkom no
hlavre algoritmickom aSURJUDPiIiWRUVNRB/ RRMYOHOQ't
mimoriadneG {OH 2LWMWRILBR pt >
Zurba [19] SRURYQiYDO VNXSLQ\ &LDNRY NWRUt SUDFRYDOL OHQ
sI\]LFNéP URERWRP DO&LD Lteba %R VLPXOiWRURP D
SI\]LFNéP URERWRP [BW RWMIIHGERDIRGNR Y
SRJRURYDQL®HHPLSHGEOHQD VORIIQDLHELOL WYRULYHMALH
amali OHS&LX LQWHUDNFLX VR VSROXALDNPL

2 E Ui] R Rrostredie Virtual Robotics Toolkit [14]
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[4] JAKUBIEC, B. Application of simulation models for
programming of robotsSociety integration education
Proceedings of the International Scientific Conference.
Volume V. 2018.s. 283-292.
https://pdfs.semanticscholar.org/7674/852073141¢c3128¢81
cba23ae8af484e0dd.pdf

[5] CORNELISSEN, LSimulating Lego Mindstorms EV3
robots using Unity and Python Author: Leo Cornelissen

s46065662019. 33 s|.httgs://www.cs.ru.nI/bache ofsS
mulatin
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Examples of Tasks from Informatics Walks
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ABSTRACT 2 ,1)250%$7,&.e 35(&+E'=.<

Outdoor teaching is used in various subjects. As part of the , QIRUPDWLFNp SRHREQPNRIVWHPDWLFNEéP SU|
Comenius Institte project, we decided fmplementtheapproach 1iSDG LFK Y\WYRUHQLD Y]J]QLNRO DNR SURN
in the subject ofnformatics.We have createthformatics walks, URPQpPKR Y]JGHOIYDFLHKR SURJUDPX Y .RPHQ
which we consider to be an innovative way to implement projektu MH Y\WYRUHQLH VDG\ LQIRUPDWLFNEéFFk
Informatics lessas outdoorsDuring the walks, studentevelop SUDFRKNQELVWRY NWRUp VD Y\XaLM~ QD KR
critical thinking, work with codes and ciphers, security on the ALDNPL =4 D 64 3UHFKiG]N\ Y\WYRULOL aWXC
Internet and learn about coordinategile using the game LQIRUPDWLN\ Y NRPELQIiFLL QD 8QLYHU]JLWE
Minecraft. The paperdescribesexamples oflnformatics walks, 1LWUH a W R G b R RibDnbinaQpredmete  Projekty

which can be implementdd theInformatics educatianThe aim Y x & N Rrdovimnatk® Y AW YRULOL SUHFKIiIG]N\

of Informatics walks is to change the environment in which - Hoaxy,
students learnew knowledge and develop colaboration - .YGRYD@QLHJRYDQLH
Keywords - MinecraftvUHIOQRP VYHWH
Outdoor teachinginformatics walksHoax. Minecraft. - %H]SHPQRV" QD LQWHUQHWH

2.1 Hoaxy
ABSTRAKT DnesjeQiURpPQp Y\XHLQVMUPIFLIP D SUHWR MH
2XWGRRUDREBDIX AvYUI]Q\FK SUHGPRIiIdW R FALD NURYR]QiYD" PHG]L SUDYGLYE&PL D
SURMHNWX .RPHQVHN®RK Ra rdzipdlwdaheiv'’X LQIRUPIFAIDIPRL SRpDV SUHFKiG]N\ UR]JKRGXN
L P S OH P H QWRiKk WRX & predmateinoxnatika Vytvorili MHGQRWOLYEéFK Mlghd dibkuQia ket QzHoduje

VPH LQIRUPDWLFNp SIRMKES VO RWMRUPYYSUIYQRP ULHAHQt OORKRX aLBDhBYY MH NU
VS{YRER UHDVKXRRDIPhatl N\ Y H[WHULpQRIGUBERPUXWpPL" pL MH GDQi VSUIiYDho&UDYGLYi
SUHFKIiG]JRN VL 4LDFL SUHYHULD NULWLENHIRWEHOR IBUSIBEKGIMDNMEPYLW XRYDQI GR
ALIUDPHQXMEHY®PHPQRVWL QD LQWHUQHWWUB QIXEIDVIDSW VS{VREL" GR XERYR C
V~UDGQLFLDFK SRPRFRXMVSHYRNQ BRQBNBEMHBEM QD NWRUp VD “akdDrekr. ¥tkahhY RUHQDp
LQIRUPDWLFNé&FK SUHFKiIiG]RN NWRUPREXGCGREBE DPSIOHPHOMWMRNRYLVNR VD QDFKIiG]L
Y\XpRYDQLD L@LRHURPWINRUPDWLFNé&FK SUHFKKGIONMMH ALDNRY PR MH WR KRDJ[ L
]JPHQL" SURVWUHGLH Y NWRUWRMR]VOMBLDFILY QREHOLRDRM-AIFIR{aH GR Y\WYRUHQH!

NRODERUIFLX ]DSLVRYD" LFK RGSRYHGH
. ~pPRY¥Q@RYi

2XWGRRURYDpP Y\XpRYDQLH ,QIRER.DWLFNPp SUHFKiIG]N\

Minecraft.

1 287'22529e 9<8y29%1,(

2XWGRRURYpP MHXBRPBE QDM aNapreKpevksR M H P
DQJOLFL]PX Mdejti VRUGHO PRKR G{NRFRP V-~ U
slovenV NY\VRNRE¥NRHE Q1L FHD N p W R aMie>XP{R M
SUHGVWDYRYD" PQRAVWYR U{]Q\FK DNWLYtW NWRUp PDM~, VSRORpPQ&
DWU+tEHBOL]IFLX YR YRQRDMERR SURNRWDRGH VD FEPi kRN TaN/3Y

VWiYD SRPHUQH SRS XOnaigkiP outdebfko@ HMBM RyGRYDQLH D ALIURYDQLH
Y\XpRYDQt VD KBk RISTP@ XDNpPXWR SULYWKSXGyGXM~ DOHER GHALIUXM~ ~ORK\
YHQRYDOD DM DNDGHPLFNi REHF YR,9H Ny %6 Udy¥ d&énﬂ%lV\M’dJEQH\#md('Mé'ﬁi]RN

Singapue aNyWVNX p& 4B@DGHURYH VD ]LY QRWOLYEFK ~ORKIFK V- ]DNyGRYDQp
RXWGRRURYp Y\XpRYDQLH SULQiaD EHRHILWARONRGHRMDEBRRWIVRRY DFL P{aX SF
VHEDYHGRPLH = URRYRMVOMYRDLYPK REPBYRNRYePL ULHEAHQLDPL QD GHALIURYDQL
DQJDaRWPRRV" > SUHFKIGJL Y&HWFL SRV DGDWRRE RMNUXKK D
texty ktoré UR]O~ZIWHRKIGIND MH Y\WYRUHQI
VWDQRUY DAY KRG Qi QD WapD@D ]EMIROVNRP GYR
1D NDAGRP VWDQ@OFKBHEQD -~ORKD &LH
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SUHFKiIG]N\ MHFIDRVYRMLLM. QR¥RECHBRWPR VW L
SHSUH]HQW iFkH @ RQMKRDURMBOL VYRMH NRPXQLNDpQp
D SUDNWLFNp JUXpPQRVWL SRpDV SUIFH Y VNXSLQIiFK

2EUI]BRND\AOLHQNRYi PDSD VSUDFRYDQi Y

25 5HDOL]IFLD SUHFKiIG]RN

,QIRUPDWLFNp SUHFKiIG]N\ VPH PDOL VR \
UHDOL]RYD" YRQNX VR ALDNPL ]iNODGC
AN{D K DGR DXDGHRILMNMBLSUHFKIGIN\ GRpD
presunuli do online prostred Napriek tomwsa EXG~FLP XpLWH R
informatiky podarilolUHDO L|@MIJ'PDWLFNp SUHFKIiG]I

2EUI]RNNiaND ~ORK\ QD GHé'—'URY?IQF'%UﬂFK WULHGDFK VxFFD ALDNPL 6SIW

2.3 Minecraft Y UHIiOQREX\pYPRVMD RALDMERYLWARQD-FL XpLWHOLD RFHQLOL QDMP
. G 9 G S G \

V ~ U D G QoMb ity Minecraft RUNXWREOHOR 1D h oL ot S U DNR PORKAPLY 3

/ . ]D RQOLQH SUtMWR PQRWRPIW R

aLDFL VD SRpDV SUHFKIiG]N\ XpLD R SR]tEIUIthKDQI-LFEiﬁdEXvaW\t SRYEWAREBB VSIWQi YIJED

svete. Pre 3 pPpOHQQpP VNXS&Q\widliBNRY3H KRFL ALDFL PXSALD KERD [REKRDLP HYRNXMH

VWDQROQAWR D FKaSY&MHERYHM VWUIQNRQMPNEBHWRAH YLGLDWUWIOQH REUIIN\

V~ SRWUHEQp PRELO\ V LQWHUQBWRWDOB NDAGRP VWDQRYL&AW

ALDFL RGND] Y SRGREH 45 NyGX 7pP\3vwolBaY¢bi" v~ NRPSDV

DEVRO~WQD SR]JtFLD SRptREDQ)IRNUHOD Wt QM Bt/ YRUL" LQIRUPDWLFNp ~ORK\
UHDOL]JRYD" YRQNX 1D ]INODGH LPSOHPHC
SRpPpDV GLAWDQbQp ORI NMYRHW® LY INRIQED L\D F L F K
XPLWH VWYD LQIRUPDWLN\ SiRe&e M#iGHQtP
LQIRUPDWLF N pS B LMRIGEQE R . OB Xoho aj
EXG~FL XpLWHOLD SRVWUH Kekavo 8HimaLDFL E
Y\XpRYDQLB|BiPGRWR¥Y X &H SURMHNW LQIRL
SUHFKiIG]RN HAWH OIIVHN ReMMIPRERoMeE W
QD DOHM VR |DPHUDQtP Y@EKR® KEG6GIQRG/HQ
LQIRUPDWLFNE&FK SUHFKiIG]RN ©DBBUHGPHWH

32 $.29%$1,(

2evissuprvooLn vioLoonarvi HIRMRARISEY SRS, LoTeimmenaonuuys
24 %H]SHPQRV" QD LQWHUQHWk%,%/,2*5$)’&_e 2" $=<
JeRSRGVWDWQHQYRY HIIRMIEHVQORVWL QDh QYRKEQHWH g + 29882 2 XWGRRURYp DNWLYLW
NWRUi MH [DKIBGXWHDML]iIFLD SUHFKiIGIN\ R{A & S\BRELIRYD" 3UHARYVNiI X@LYHU]LWD

QD LKULVNX 6NXSLQ\ éNB"‘HRQiMPXGR}W,LJY\R/.TheGOOdEducationonoullhK:Oxford
SRGWpP\ NX NWRUEéP EXG~ Y\WYiUD" DVR hiklsity AeskD1887VRMP." LFK GR

P\aOLHQ N RYHM PD S\ 4LDFL ERGW P Pg% I‘l\'/T'ALOIﬁ%' |M.,VV'\'/AITE, S. Student Outcomes and Natural
NRPXQLNIFLD VRFLIOQH VLHWH VSUIYDQ Lddnhdeifg:lHatMivieyd flobh\EitieRte QA hBdetRdpbrt

&LH RP SUHFKiIG]N\ MH DENpVDQARDPLFQB XA#HKbuth : Plymouth University, 2016, p..50

SRVNIWRYD" QD LQWHUQHWH DNR NREXQERRNEAND TEARRE EEETARD. ¥ dtriculum

VSuUiybD" QD LQWHUQHWH DOH DM R YS{girxdellevidditlsPédication ¥dv Bt Hocihi@nts/All |
DEVROYRYDQt SUHFKiGIN\ NDA&Gi VNX$LQéxpericRBsdltdoidQNpKMH VY RMX
PVAOLHQMARY & VSRORPQEKPXM~FURIOHNWSMXUSTRALIAN GOVERNMENT. Living Sustainably: The
P\AOLHQNRY#DRDBR PDSIMSVUDFRYD" YxU{]GY¥YKWUDOLDQ *RYHUQPHQWTV 1IDWLRQDO

editoroch 2EUIi]RN for SustainabilityCanberra : Australian Government, 2009,
p. 32 ISBN 9780-646:509921.

[6] WAITE, S. Where Are We Going? International Views on
Purposes, Practices and BarrierSahootBased Outdoor
Learning. InEducation Science2020, vol. 10, no. 11. DOI=

|https://doi.org/10.3390/educsci101101311
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,RIQLWtYQD QiURwQ/RV DiBoboR K
Cognitive difficult y of tasks in competition iBobor

Klara Horvathova
KDMFI FMFI
Univerzita Komenského v Bratislave
Slovensko
horvathovall5@uniba.sk

ABSTRACT 1 UvOoD

International informaticompetitionBeavergiBobor in Slovakia) OHG]LQIURGQHM LQIRUPDWLFNIDMGRYRPOH |
is already from 2004 heipg to continually develop logical and ]~pDVW XMBOYLGBEDWRWR V~"D& VDRUJIDQL]>
informatic thinking of pupils [1]. Last yearthis competition URpQABD=a D& SR RNWiYX pL URpPpQtN QD 6
attendedmore than 55000 pupils from primary and secondary zgsmych V~"DaQ&FK NDWHJyULt OQDYUKQXWEéF
schoolsin Slovakia Thanks to thgreat attendance, we have every 3SHFLIiOQ\FK REP R G]6-Q'D 33D NNRORKE IV ~

year lot of useful data. Various research in the afénformatics SUHG SRNODG D Qudddler@nt) RPIONRVWUH GEQ@H "DAaN
and programming builds on the findings from the Beavers "pgN=D VSUiIYQH ULHAHQLH ~ORK\ GRVWDQH

competition. In 2018, we have conducted a&esearch [2]in S R GzofpovedajiceQi URPQRVWL ~ORK\ 1DMYLDF EF
collaboration with K Mikova (Mayerova)focused on cognitive VSUIYQH Y\ULHGAHQODHMEMQHMRBOXVBUIYQH Y
difficulty of tasks in the Beavers competition We used a DKN~ ~ORKX 3RGREQH VD ]D QHVSUiIYQH Y\L

categorizéion proposed in [3] and with decision tre¢gorithms RGSRPtWDYDM~ ERG\ OORK\ V~ RKRGQRWH
(ID3, CHAID) we tried to predicthe task difficulty according to SUHG ]DpDWtite WD'DAH \D-"D&Q~ NDWHJIyULX
given attributes. We succestito predict the task difficulty in SRPHU "D&NEéFK VWUHXQQIEFKD&NORK BSUIY
84,38% However, we found out that the proposed categorizaton QDYUKQXWLH QiURpPQRVWL MH YH PL G{OH
needs ¢ beupdated, because the same combination of attributesy s VNXPRY YHQXMH WRPXWR SURFHVX &LH
describing various tasks give therarious difficulty evaluation, ]JDXWRPDWL]JRYDQLH XUpRY D@QdhPktdtdRyQ L WtY Q
e.g.evaluate them as difficult and easythe same time. Thus, we© . SRPRKOR RUJDQL]iIWRURP V~"DAaHCHBERIXNRY I
suggesusing the informatic constructiescribed in [4] to develop SUHVQRV"RX

a new categorization arit$ validation. .
.DWHJRUL]IFLD

Keywords WSR-FEIWM
Cognitive difficulty. Decision trees. ID3. CHAID. Informatic $E\ VPH PRKO]DX LO]RYD SUHGLNFLX Q
construcs. SRWUHERYDOL VPH V~"D4Qp ~ORK\ HIHNWtYQC

3RVO~A4LOD QiP @hutiVkateQoR2aca qBudinske;j,

ABSTRAKT Mayerovej a Veselskej [3]. Tato kategorizacia vznikidézodu
OHG]LQiURGQi LQIRUPDWLFNi V~"D& L%RBRURDPD R WEDNXK D BLRHBEPK ~ORK NWRUp C
NRQWLQXiOQH URQYRWIP'DW/R FINPNPB\BO H Q LNID vit 4 DYWRPYi tacd@ kategorizacie sa autorky ststredili na
0LQX0& URN VD OHQ QD 60RYHQVNX ]~p IREMRLAR. WRNNASHRAK ¥kBETHRIROLWW >

ALDNRY JR ]iNODGHEQEFBNIN{WRPX PildpsoH[QRV" $EVWUDNFLD =GURMH D 6W
.NfDaC;_kR thisgeied subory dat;]/',"z‘jcero, "ys"“m.o‘: “?b'l"’(‘ts“, vytvorili AWWDWHJyULH V DO&tPL SRGNDWHJyU
Informati aprogramovania Chadzarave zo zisteni, ore °
SRQ~I\)I/DpVg~"Dér0kL%\gE)E8Ri§1e golu k. Mikovou NRJQLWIYQH SRaLDGDYN\ ~ORK
ODMHURYRX XVNXWRpPQLOL YeVNXxP > & (DPHUNBY HoBN naRKagmkemeinevane

QiURPQRV" V-OB&L YL%RERUsa N GrHX aLPMtP2- Logické vyrokové, grafovéiné
kategorizacie navrhnutey [3] as algoritmami rozhodovacich 3. Algoritmicke pravidla:dané,identifikuje
stromov (ID3, CHAID)pokusili SUHGLNRYD" QiURPQRV" ~ORK SRG D RGSRYH WYRUt

GDQéFK DWULE~WRY 3RGDULOR VD&®IiP SiUH G LiNdyamatoRké) R b QRAa4, nrRrétuje
=LVWLOL VPH Y&DN &H QDYUKQXWi RULIIF RWUHEXMH
XSUDYL" OHER URYQDNi NRPELQIFLD Dﬁ%%%@éogﬁm% ~ORKX DM DNR
"DAN~ DM DKN~ 1DYUKXMHPH SUHWRY2yY R4INGje 4 Z0pL9ieRie proaRPd@vRGicpRromoy  na )
NRQAWUXNWRY SRStVDQEFK Y > @ QD YPWHRUNRBYRQHRYRIM\B@/QRR\GL W RR V~"DaH

Glohaich nasledné otestovanie. ZURNRY Da 'iWD REVDKRYDOL RNUHP

. ~pRYp VORYi QIURPQRV" MM KUHDOQX QiURPQRV" SRG D ~

_.RJQLWtYQD QiURPQRV" 5R]KRGRYDFLHRHMPYRPYHKR URHEHQLD GDQHM ~ORK\ V~"D:

,QIRUPDWLFNp NRQAWUXNW\ na vekovl kategdui Drobci* (2. a 3. UR p Q t MaBolarici (4.-

1V roku 2020 sav~"D&HDVWQLOR LED aL DNRW i wd@lavaci program (2014)

2Vekové kategorie mé najdete na stranké ~" D & H 46~"DaQi NDWHJyULD 'UREFL WIROGR V~"DaH ]C
https://ibobor.sk/

182



DIDINFO 2021 Univerzita Mateja Bela, Banska Bystrica
ISBN 97880-557-18231 ISSN2454051X

URpPpQtNJichi z X Y D AR Y DKpe Bvekovych kategorii  U{]QH QiURPQRVWL 3UH QLHNWRUp ORJLFN
VPH NDWHJRULJRYDOL SRG D NDDA&HIRULDFLHLEY WEC \DWOREABALYYAHWN\ WUL ~URYQH
V~"R¥& DGRP -~V SHARHM/rezGeRli na trénovacie
(80% dat) aestovacie (20% dat). Pomocou trénovacich dat sme 3 DISKUSIA .
skonAiWUXRYDOL GYD URJKRGRYDFLH VWwURPasR X § VW HCH YR YBIOR R BHPHIRE WP VSUIYQ
+CHAID a ID3. Zvolili sme si tito dva algoritmy, lebo ich pondka ~NDWHJRUYORKNRL HOGIR) WHPDWLFNEFK NDWHJ\
program RapidMinér NWRU& VPH Y\XALOL QD WYRRE PRIRIKW FRAEREMYRARERSHUNQLPL
stromov aWDNWLH& SUHWR &H WLHWR DOJRULWER ¥EMEHIRUEY BRYE P \dEIMNOX MER KOO D
metédy rozdelenia atribitov do vrcholov stromov. Po prvych D7RPFViQ\LRBUL>U@ORKiFK RNpXIMHRUPDWLFI
WHVWRFK NDWHJRULJIFLH VPH JLvwLOLNRRaYMERNMMG B Qe \STEMGFRPRVBREUHQLH QIR
VWURPRY NDWHJRULJIFLX PXVtPH XsUDVR®QaWUXWbWHORIH @R RIQJRUPDWLFENE NI
S R X &k Wiudovanierozhodovacich stromoje v WDEX NH D LQIRUMRBWUFRBRMHQp V GD QEPYNRQMHHPW R F
Na zaver sme skontrolo®@L SUHVQRV" SUHGLNFEWUDDSRMYRYMNELNFLH QiIURPQRVWL ~ORK

testovacich dat. YHQRBBIW DLOQHMAHM NDWHJRUL]IFLL V SR
NRQaAWUXNWRY
7DEX ND )LQIOQD NDWHJRULJiIFLD ~ORK SRXA4LWi QD WYRUEX
rozhodovacich stromov 4 ZAVER
L= Logické Vy=Vyrokové, G=Grafové, 9HGLH" VSUIYQH RGKDGQ~" QiURPQRV" ~ORK
0 = nepatri medzi logické SUL QODYUKRNDPQHM SRUWEEQRRWRDWLFNEF!
U= 8&tY DW H ( Z=zakladné, K=kombinované, NRQ&W UXONDNER W X E H U RaY DQRUK XMKALWDIMHM
0 =nepatri medziX 8tYDWH VN p SRVWXRORWWEHQLH YDXERRWD QIMNDQpP YHGRF

VWIiYDOPLWIR|DOMWNDPLHE ]6KBR] XWRKX SUL

A= Algoritmicke | Po=3RVWXSQRV QDYUKEMIREEQ&FKYNWRILNFE E\ VD QHY\PHQRY

0 = nepatri medzi algoritmické NRQFHSW\ NWRUp VD &LDFIR®BWiBLMDXpL"

P=Programatorské V=Vytvaram,In=Interpretujem, EXG~ YHGLH" Y\NRQiYD"
0 = nepatri medzi programatorské

Pravidla D=Dané,In=Interpretujem 32 $.29%1, (

Odpove V=Vyberam,T=Tvorim . . R

Forma P=Obraok T=Text, 7THQWR pOiQRN P{d4H E\" SXEOLNRYDQ& QD NI
P/T=Obrazok doplneny textom Y DND D MEQAYprastrednictvom projektu 1/0602/20

Interaktivne | = Interaktivne, N = Neinteraktivne
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$$% OKETQ DKV CMQ UOiICU1 RTQLG
BBC micro:bitas a Part of ENTER Project

Marek Mansell ILND .OLPRYIi Martin &iSD\ ODJGDOpPQD %YHOOD\RY
SPy o0.z. 8QLYHU]JLWD .RQawunpearzite.R QLEOVRFipkERQ D eTeacher o0.z.
6LEtQVND Tr. A. Hlinku 1 Tr. A. Hlinku 1 AWHIIQLNRYD
83102 Bratislava 949 74Nitra 94974 Nitra 949 01 Nitra
BORYHQVNi UHSXB®RWYHQVNiIi UHSXBORWYMHQVNI UHSXBOWRNMQVNiI UHSXEOLN
marek.mansell@pycon.sk nika.klimova@ukf.sk mcapay@ukf.sk magdalena.bellayova@pycon.sk
ABSTRACT SRVWXS QH]Dthme@D]am)[U‘yRQEKSUE(NWM~.
Programming in schools can take various forms, from usfipge: QD ]JINODGH X\p@esklpe:GHRWEBDQLD Xa ]QIiP\F

prepared microworlds, through the programming of virtual AYRFt

characters living in a limited world, to the programming of real BBC micro:bitverzia 15 VD VNOBEHUYHQEFK /(' GLYyG (
devices. Th&ENTER project aims to develop pupils' digital skils JREUD]RYDQLH REtNENRIYV WWWIWRH D" LQWHQ
with the use of the BBC micro:bit, a physical device capable @~ VYHWOD GRSDGDM~FD QD /(' GLyG\ 2NL
responding to user stimuli through various sensors. By using suchprRJUDP RYW W BpREQ7 WODpPLGOR QD ]IDGQHM V
an approach in programming, it is possible to connect programmingprocesor aOW~ LQGLNDpPQ~ /(' GLYyGX PLFUR
knowledge with the real experiences of students in an engaging wayN R Q H N W R U k@nipak @kaefetbinetef5]. 1iVOHGQH VD WD
and thus increase their motivation and desire tonaragThe aim QDFKiIiG]DM~ YVWXIS@Q\R NWRW KX YQpSURUIEDPR Y L
of the project is to support schools with hardware equipment but PDM~ VNUDWNX "' QD(@DSiMDQLH H[WHUQEéF}
also methodological support and thus contribute to innovation in % % & PLFUR ELW YHU]LRNWyEQRoR#EDeVHQI Y

Slovak education. vVHEH SiU QRLYHQIXE) BEIUD ¥LOL VD DM YL]XiOC
Keywords QDSUtNODG YK ONVXEW XIBK BQ&RE D
ProgrammingHardware. Sensors.

ABSTRAKT

SURJUDPRYDQLH QD &NRHFRBEE \XAtYDQLD

SUHGSULSUDYHQéFK PLNURVYHMWRWXIGCRIFEURJUDPRYDQLH

SRVWDYLPLHN ALM~FLFKD¥Y BRUPOQRHHODRRYDQHWH

UHIOQ\FK |Ptojeld GRTER MH ]D P Hhd DoQwdj

GLIJLWIOQ\FK JUXpPQRVWt AYDXNRYBBURVWUHGQtFWYRP

micro:bit, fyzickp KR ]D U Ldotephik Bz U {] Gehzory

UHDJRYD" QD SRGQMHUW\ABRX@tK DMDHN PKRWR SUtVWXSX Y

SURJUDPRYDQS~-MD PRAQBHEBRMRUIUBPIWRUVNQp ) ) ) )

SRIQDWN\ V UHIO®LPIN RELDVWDRL]Y&4L" LFK PR W L2F g L& BBC microbit verzia 2

FKX"UBJUDPR%DH RP SURMHNWX MH S&dGZBry s dolidil B @logramovacieho prostredia Microsoft

KDUGYpURYéP, aéED metdgdicRou podporpua tak ODNH&RGH NHG\ V UstipRHUdEAV. RODgAMIORALOL

SULVSLH" N LQRYIiFLL YR Y]JGHOiIiYDQt QD (BROYpY B QMNDJ\ Suickd®Bit WAN BURNXD]\ V~ NRPSDWL|
~pRY¥QPRYi len s%%& PLFUR ELW Y 7DE SULpRP SUL

Programovanie# DUGYpU 6HQ]RU\ programu do verzie 1 sa zobrazuje chyba 927 (nekompatibilita)

aSURJUDP VD QHVSXVWt

1 BBC MICRO:BIT (v1.5av2)

zariadenie NWRUp MH YKRGQp .@Debld XA $Q p_~hHo{ QDQLH & (HURLE %%
XpLWHABLDHM %ULWIQLH JDBRVMHBWXGRL 4N RUbdie t BBC  micro:bit | BBC micro:bit v2
]DPDOL Y\XEALYW'VNEF K. ANHR G E>XM HBBR vl5

micro:ELW Y\SOéY DVOH KD WRI DiMethQ Ritf dbit Procesor nRF51822 nRF52833
Educational Foundatiovytvori NRQFHSW\ Y\XpRYDRtEK KRGtQ

NWRU p V~ SEUHSWRMN @IB MXULNXORP .6 B|U(.3f@0th 6 Bluetooth 4.0 Bluetooth5.0

v predmete Computing?] . aHW PlyFH Q| Nieje EQR

BBC micro:bitje SRVWDY HQ é, ke@y ppihanéal Kusije OLNURIYQ Nie je ,QWHJURYD
ALDNPapert z3LDJHWRYKR NRQAWUXNW|LYL]PX RGYRGLO SLQGLNDpPQ
NRQAWUXNFNHGL]AKDROMHNRQAWUWENWpPUD WYRUFX GLYGRX

Kk GLVSR]tFLL KPDWDWH Q ~[34).HOkte@ XohoY L GEW-HO~—YHF——

|DULDGHQLD NWRUp VD GDM~ FK\WNW RSAERERIKY — £ U NEoia 0 sUtVEIURYD

S R Gefd-StraussaTurkle, Paperta &tillerapredstavuje kontrast
k DQDO\WLFNpHA. 8 oWEKEXE MNEGLHQNRYEé

184



DIDINFO 2021 8QLYHU]JLWD ODWHMD %HOD %DQVNi %\VWULFD
ISBN 978-80-557-18231 ISSN2454051X

.DSDFLWQp | Nieje EQR /RJR VLWXiFLX SUHVXQXWi QD 4NROVNé UR

WODpPLGOR prednej strane) EROD SUHVXQXWi SRSXODUL]DpQi URD
. — ; UiPFL NWRUHM PDOL ]QiPH RVREQRVW

' QGLNQWRIM| Nie je /(" GLyGD Y\XALWLH PLFUR ELWRY

(OHNWUL fpie ¢ 90 mA 200 mA x 1liJRUQp RQOLQH KRGLQ\ SUH 4aLDNRY V

SULSRMHQp NWRUéFK VD &RIFPLP{¥X%%& PLFUR E

YODVK SDPI" 256 kB 512 kB SURVWUHGtP OLFURVRIW ODNH&RGH \

QLHNR NR MHGQRGXFKE&FK DNWLYtW V F
RAM SDPI" 16 kB 125 kB
GPIO 3 4

2 PROJEKT ENTER

3URMHNW (17(5 ERO RILFLIOQH VIXVWHQé& Y VHSWHPEUL >

3URMHNW MH ILQDQFRYDQé 1DGDpQéP IRQGRP B6ORYDN 7HOHNRP

SULpRP QD SURMHNWH VD SRGLH DM~ DM REPLDQVNH JGUX&HQLD 63\
eTeacherAj Ty v ,7 D 1DGiFLD 3RQWLV &LH RP SURMHNWX MH

SULSUDYL" D SRGSRUL" ULHAHQLD NWRUp SULQHV~ LQRYIiFLH YR Y]GHOiYDQt
D UR]YIDQWIGQH JALONIRR/WWDSOQHQLH WRKWR FLH D VD

realizue YLDFHUR DNWLYtW

X *UDQWRYé SURSUDRBLWIOQD @éiQHUIFLD
]iINODGQp D VWUHGQp &NRO\ Y UiPFL NWRUpKR EROR ] .
4&LDGRVWt SRGSRUHQéFK AN{O VXPRX Y FHONRRNMMLWIONIP NQLAaQLFD
229WLVtF HXH BRQD KRB HPPWEK Ui @\H_NE
N~SX PLFUR ELWRY D URJ&tUHQt N PLFU % Svrp

X A4aNROHQLD SUH XpLWH RY QD SuUiFRoigktennENIRR & DwpQ R BiRR/AIGHIDUDGR @ WD SX
EROL SOiQRYDQp DNR SUH]JHQpQ®P NN @HOMID SR FHORWKLHY] REQD¥YDQLD F
6ORYHQVNX DY&DN Y]K DGRP QD SDUHFINPPRN-D QLW X RUZ XpUX SIMEQHRD B ~ NADR
PRPHQW BDWMNILURMDQp DNR RQOLYMH VERNRPHORB{F" SUL JtVNDYD QieleB YD NW L F N ¢
3RPDV RQOLQW~ XN RMEED Qt OHNWRIFRLY PLOQLSRptWDpRP DOH DM Y SUIFL YF
k ULHAM@IQNtpYIQRUQEFK ~ORK NWREYWYH Gt 10ERKRY QUS0RIDakverk aobjiory
Y\X&L" YR VYRMRP Y\XpRPRA&VWWADZOEM | RHKDAGYpURY pKRaNREDW HQRDWDWR p C
~ORK EROL 3NROH®&[B: NDWHJRUL]JRRHDWBGLFN~ DSRIGBSREBROL SULSUDYHQt QD |

o =iNODG\ OD %%& PLFUR ELW Y]GHOI¥DRUIDHEHAQHM VSIWQHM YIJE\ MH ]DW

0 %H]GU{WRP’XQLNiFLD—iOK‘lX\G’\ELﬂ_(ml'ﬂt SRVWXSQH QULFBHE"V VB K St FSHU RW HHNAV X E )
obvody sBBC micro:bit, GRVWDWRpPQp QD WRL®DE\ NRPX\QLYARU X@DW H

o /(' GLy®A(' SiVLMBBG/micro:bit P{&X DM VR VYRWIVPL BLPNPQLHQNX SURMHN\

o0 KOmMSOH[QHMAaL BBS RMIHNW\ V EXG~FQRVWL

0 Smart Home Kit,

o Elecrow Basic Kit, 32 $.29%1,(

o] Ring:bit Car Kit V2, 7THQWR pOiQRN ERO ILQDQpQH SRGSRUHQEé

0  MOVE: mini robot. DJHQuW & projektom ,PSOHPHQWIFLD QRYé&FK Wl

X 'R GLIJLWIOQHM NQLA&QLFH HQWHULQWUPDWRER &RWYSRNPHEQ ®FKIRULWPLFNpPKR |
YLDFHUR pL X4 WH[WRY&FK QiYRGRW DUMGW RN SQH XpDWH NDY Y(0IBHMBE QGiUQR
D &LDNRY DOHER DM YL GibRKy ¥ RGR202Q.D SRNURPLOp
micro:bitmi (obr. 2) ' —
X 9H PL G{OH&LWé&P DVSHNWRP SUR%Iﬁl\{W%(*@I%)S‘%S@(O?DUIG{S]TFﬁ_D o
WpP\ GLILWHIQMERLD]GU B DD NP H d}]_ BALL, T. Microsoft Touch Developnd theBBC micro:bit
WéP ~pHORP EROL GR SURMHNWX su(k;p'? 36 05 B SFMBOFHUL D WR
QDMPI \RXWXEHUL *R*R D 3DWUD 9¢H Migro:bjt Edgqational Equpgatiomyiing [cit. 2021-02-0¢]
GLYIiFL P{&X ]R]QiPL" V Y\XaLwtp Hipsy@iciobiloedy o o
QLHNWRUEFK YLGHIFK Y\VWXSXM 3] DMPERY: S1HARELApIEUBLing gqpgsructionism. In
QDSUtNODBHRMINOLADNDQ Yt"D]ND yHVIFRISEECHORIM o) §GNew York: Ablex Publishing,
Pi WDOHQW 1LNROHWD aXUtQRYi pL NFEBLN %HNLP _ o
x 2NUHP ALDNRY VD SURMHNW ]DP HIHIDSILHER, Seaé']#qgﬁréglf)aﬁ‘r%‘% {Ysing Bricolage.

WpP\ GLILWIOQHKR Y]GHOIYDQLD PHG Urt‘?ﬁqmﬁ%”@?—'le M 989l 24.2009.
[ \AM

PR BAG KIORIERPIGIE
i i Rtigsivwpy. geimeshardverom. gk/
GLILWIiQQPFKRHOHYt]Q\FK QRYLQiFK Hsliywy.sgmeshardverom.g
bL Y RQOLQH PpGLiFK {é] Python blogonline] [cit. 202102-06]

x 6~"D& SUH ALDNRY NWRUi PDOD S d%%%% fmic "]v D =
SURMHNWRYp Y\XpRYDQLH EROD K nligghlely g8%94 | LRtips://enter.study.

+QDMPI UHSRUWIiIADPL R Y\XaLWt P[I'i_’
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=iNODG\ SUIFH V PLFUR ELWRP

. Richard Balogh
OVWDY DXWRPRELORYHM PHFKDWURQLN\

FEI STU
balogh@elf.stuba.sk

ABSTRAKT

1D ZRUNVKRSH VL SUHGVWDYtPH PDROE VDS R Y LIIDRH D/EHQPRHWR PLFUR ELW MH QD pR
SURJUDPRYDFtP SURVWUHGtP PDNHFRGH RUJ Y EORNRYRP SURVWUHGt ML QDSURJUL
XNi]D" DM SUL GLAWDQpPQRP Y]GHOiIiYDQt Y RQOLQH SULHVWRUH $ a8H QHPIWR PLFUR
VLPXOiWRURP PLFUR ELWX 7LH& YiP XNidHPH ]JRSiU Y\FK\WiYRN DNR QRB®UtNODG &O

P{&HWH SHUIHNWQH Y\XaL"

SURJUDPRYDQLH PLNURNRQWUROPpPUI

3DWULN 9REOVM1®LBtU 6LOIGL OLFKDO 9DJDpDp
Katedrainformatiky FPV UMB
7TDMRYVNpPKR
%DQVNiI %\VWULFD
Slovensko
patrik.vostinar @umb.sk

ABSTRAKT
1D ZRUNVKRSH VL XNidHPH SUiFX ¥pRLMURNR PWNBRRYREW SRR hQYRDOBPLD QD SSIRVM-Q F(

E]XpLDN 3RpDV ZRUNVKRSX EXGHPH ]DSiMD" WLHWR NRPSRQHQW\ QD VWUIQNH 7LQN

Programovanie 2D hier v MakeCode Arcade

SDWULN 9R-DNVIPQI@WD aNULQIURYI
Katedra informatiky FPV UMB
7TDMRYVNpPpKR
%DQVNiI %\VWULFD
Slovensko
patrik.vostinar@umb.sk

ABSTRAKT
1D ZRUNVKRSH VL Y\VN~4aDPH Y\WYiUDQLH ' KLHU Y SURVWUHGt ODNH&RGs$h $SUFDGH
SURJUDPRYDFtP SURVWUHGtP PDNHFRGH RUJ 3RPRFRX EORNRNHNEW X G/H QYN WK RUNtIFP B "
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UNIVERZITA MATEJA BELA
& lpos % E& E} VE Z A]
Katedra informatiky

.DWHGUD LQIRUPDWLN\ MH SHYQRX V~pDV"RX )DNXOW\ SUtU
SUL]QDQp SUIYR XGH RYD" WLWXO AEDNDOiU® D DNDGHPLF
IRUP\ aW~GLD D H[WHUQHM IRUP\ a&W~GLD Y akix@GLMQRP
DEVROYHQWRP GHQQHM IRUP\ &aW~GLD Y &a4aWXGLMQRP
Y NRPELQIiIFLIFK NWRUp V~ JULDGHQp SRG D ]JiINRQQEéFK SU
SUtURGQéFK YLHG 8QLYHUMUD\L Q DRAUHPNDIV ONH O SDWROGQpP S|
DNDGHPLFNé WLWXO AGRNWRU SHGDJRJLN\® Y VNUDWNH
SUtURGQéFK YLHG® Y VNUDWNH A51'U 3 DEVROYHQWRP &aw
APDJLVWHU?® SR Y\NRG@RNRY WWRGlYMIDRWP \RRGERUH Y NWRURP
YIJGHODQLH DOHER Y SUtEX]QRP a4WXGLMQRP RGERUH XVNX
8QLYHU]LW\ ODWHMD %HOD .DWHGUD LQIRUPDWLN\ Y\NRQI
SUHGPHWRY D FHHORMRGPHWRWQNEWRUpPp V~ EX SRYLQQEéPL S
YEEHURYéPL SUHGPHWPL QD NDWHGUIFK )39 80% Y %DQVNH
DM Y UiPFL VSRORpPQpPKR JINODGX

=DPHUDQLH HGXNDpQHM YHGHFNHM D Y é)\319X3r0QH WIDpR G ¥ RWD/
RG KODYQHM YEVNXPQHM OtQLH IDNXOW\ SURILOIFLH NDWH
Y VI\IPELY]H V SRWUHERX RERKDFRYD" SUHGPHW\ Y a8WXGLM!
YHG\ D YEVNXPX Y RGERUH +ODYQ¥PL VPHUPL pLQQRVWL N

0 7HyULD Y\XpRYDQLD LQIRUPDWLN\

o0 6RIWYpURYp LQALQLHUVWYR

o 8PHOIi LQWHOLJHQFLD

0 $SOLNRYDQi LQIRUPDWLND

Katedru informatiky charakterizuje:

o Y\WRNé GRS\W SR DEVROYHQWRFK QDaLFK RGERURY
ALURNp VSHNWUXP XSODWQHQLD DEVROYHQWRY Y XpLW
NRQWDNW VR a4NRODPL L V ILUPDPL ] REODVWL ,7 X&a SR
YLDFURpPQiIi WUDGtFLD Y SUtSUDYH XpLWH RY D RGERUQt
~VWUHWRYp YEXPERYp SURVWUHGLH
WtP VN~DHNQQ&EHKPLFNEFK D YHGHFNEFK SUDFRYQtNRY ND!
SUHYLD]DQRV" WHRUHWLFNéFK D SUDNWLFNéEFK SR]JQDW
SULPHUDQH Y\EDYHQp ODERUDWYULI
PRAQRV" DEVROYRYD" pDV" RGERUQpKR aW~GLD QD ]DK!

O O0OO0OO0OO0OO0O0O0o

.DWHGUD MH PHG]LQIURG®RN XQ@PYBQBPFRDY DWNFRIBEWOi NRQWD
GRPIiFLPL DM ]DKUDQLpQéEPL SUDFRYLVNDPL D RUJDQL]IFLD
YEPHQH XpLWH RY AWXGHQWRY L DO&HM VSR@ertSIUiFL Y RE
Ostrava,UP Olomouc MU D y 9 8FRraha MU Brno (y HV Mpublikg; PetroleumGas
8QLYHUYVLWRunB@sRLIRrdlV Dr. Asen Zlatarov" University, Burga@ulharsk9;

Oulu University of Applied Science®ulu ()t Q VJ;MRdeniz University Antalya a Alanya

Alaaddin Keykubat University(Tureckqg; Utrecht University, Utrech(Holandsk9; Liepaja

University, Liepaja (/ R W\ §;Va¢iRinus University of BudapestO D D U)Y TeBhnische
8QLYHUVLW INergekkd ®Q IDWDIJE L H
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1D NDWISGUINRYDQy EDWGERWOWLOLGRUWPEB YBRMtMH ®IPE -HG QDN
zde MDN Qi]JHY QDSRYtGi PDWHPDWLFL 7L VH ]DP XMt S
DSOLNRRUGPWQtFK GHGRLSOHQBEFKGHY&tP R GLVNUpPWQt PC
DOJHEUX D VWDWLVWLNX 'UXKRX VNXSLQRX MVRX LQIRUP
JUDPRWQRVWL VWXGHQWS$ EH] RKOHGX QD MHMLFK SURILO
]JYOIiGQXWt Y\EKNQR@RKLWHDE\ SDN GiOH P OL GREU& ]iNOD
SRGSRURYDQp Y&XN\ YH VY&BFK VSHFLDOL]DFtFK 3UR EXGI
]JDMLA"XMH piVW RGERUQ&FK S HGRLWHERYMIDNRL MVPLRXH RD @/A
informatiky. InformatiF Ni piVW NDWHGU\ VHiFSHLN SVESUWDY \HEt FKWR  X|
GLGDNWLNX LQIRUPDWLN\ SURJUDPRYiQt D SRptWDpHP SRG
QtP& MVRX DNUHGLWRYiQ\ YAHFKQ\ VWXGLMQt RERU\ S LSL
univer] LWt jak vEDNDOI VNpP WDN QDYD]XMtFtP PDJLVWHUVNp
VSHFLDOL]XMH QD *,6 D MHMLFK Y\X&LWt

YyOHQRYp NDWHGU\ VH WDNp |DSRMERQRGER MNROOVNAFRtLKR IR
V-HGQRW pHVNEFK PDWHPDWLHNY D QDLR® JB O RD¥IRGREL PN D
aODWHPDWLFNp RO\PSLiG\ .DWHGUD VH Y&]QDPQ SRGtOt L ¢
OH]JL QHMY&]QDPQ Mat SURMHBNW) ] SRVOHGQt GRE\ SDW

SRGSRUD UR]JYtMHQt LQIRUPDWLFNpKR P\aOHQt
SRGSRUD UR]YRMdtho&il-JLWiOQt JUDP

8pLWHOHP PRGHUQ D RGERUQ

=Y&aHQt NYDOLW\ Y]G OiYiQt aiN$ UR]JYRMH NOtpRYEéFKk
aJUDPRWQRVWt

o 3UDPHQ\ VSRMXMt NUDMLQ\ D OLGL

,QIRUPDWVYWNGORXKRGRE NMBRCRSRIEAXGMHRILFNEPI LQVWL\
Q NROORXKRGREEéGFK SDUWQHUS$ YniMerkitl DaeiepBelad/@oW® Q VARNH]L Q
Bystric, VH NWHURX VSROXSUDFXMHPH SUiY QD SR iGiQt NRQIH
skolegy ZUniverzity 3 - AaDIiURALF YD FK y8 & PHHQUW]NENEIBave, Vilniaus

XQLYHUVLWHWDV QHER &DUO YRQ ZVAaMPHW/|N\ 88 LWHH QV P W/ ¥
SRGD t SR REP Q D GRSOQ Qi]DWM RUPIAW LYFEN N XVWPHINRPH UBIRYO X S

O O OO
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