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VYUKA UCIVA ZAMERENEHO NA TECHNIKU V’ZAKLADNiM A
NIZSIiM STREDNIM VZDELAVANI

TECHNICAL TEACHING IN ELEMENTARY AND LOWER
SECONDARY SCHOOLS

DANIEL NOVAK, JAN STEBILA

Resumé

Zakladni — a nyni nizsi stredni vzdélavani — v moderni spolecnosti musi nezbytné prispivat
rovneéz k ziskani zdkladnich védomosti a dovednosti v riznych oblastech techniky. Jeho
ucelem je vytvaret téz profesionalni orientaci zdku. Tato studie se zabyva vyvojem
technického vzdélavani od povdlecného obdobi az po soucasnost. Strucné charakterizuje
Jjednotlivé koncepce technického vzdélavani v Ceskoslovensku a analyzuje Sirsi souvislosti.
Priméreny prostor je veénovan aktudlni situaci ve vyuce predmétu technika v intencich
novelizovaného Statniho vzdelavaciho programu na Slovensku.

Abstract

Elementary and lower secondary education in a modern society has to contribute to acquire
basic knowledge and skills in various fields of technology. Technical education also helps to
create professional inclination of students. The presented study deals with development of
technical education since the post-war period up to the present. It briefly characterizes
individual concepts of technical education and it analyzes its general context. Finally, the
article applies to the current situation in teaching of the subject technology, under the terms
of the amended State education program.

UvVoD

Moderni informacéni spolecnost se v souCasné dobé neobejde bez piiméreného
technického zazemi. S technikou se setkdvdme v primarni, sekundarni i terciarni sféfe
narodniho hospodafstvi, stejné jako v naSich domdécnostech. S ohledem na to je nezbytna
pfislusna technicka priprava vSech ¢lenli spolecnosti, kterd zacind jiz v ramci povinné skolni
dochéazky. Technické vzdélavani na Slovensku ma dlouhou tradici je$té¢ z dob byvalého
Ceskoslovenska. Tato studie se ve své prvé &asti zabyva historickym vyvojem vyuky
technicky orientovaného uciva na zakladnich Skolach a jeji druha ¢ast je vénovana aktualnimu
stavu na Slovensku.

OD TECHNICKYCH PRACI K TECHNICKE VYCHOVE

Od dvacatych let minulého stoleti proslo technické vzdélavani v zékladnim Skolstvi
nékolika etapami, v jejichz prib&hu se vyrazné¢ meénily ndzory na obsah a funkci ptisluSnych
predmétii. Od plivodniho vyucovaciho predmétu rucni prace, rozdéleného jest€¢ podle
pohlavi, se pocatkem Sedesatych let minulého stoleti, mimo jiné i pod vlivem sovétské
pedagogiky, pieSlo k predmétu pracovni vyucfovani. Ten tvofily tfi samostatné slozky:
technické prace ve Skolnich dilnach, péstitelské prace na Skolnich pozemcich a specificka
priprava divek, kterd probihala v ucebné koncipované jako kuchynka, se v§im nezbytnym
vybavenim. Zatimco vSak v Sedesatych letech minulého stoleti byl tento predmét spojen
pfevazné s manualni praci, v dalsim obdobi si védeckotechnicky rozvoj vyzadal zésadnich
zmén. Ve druhé poloviné minulého stoleti totiz vedla celd fada hospodarskych a politickych
divodi k tomu, ze statni organy zacaly této oblasti vénovat zvySenou pozornost. Za
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pfednostni bylo povazovano odpovidajici ukotveni technického vzdélavani v zakladnim
Skolstvi, takze klasické prace ve Skolnich dilndch postupné prochdzely mnozstvim
obsahovych promeén.

V roce 1985 byl v Ceskoslovensku schvalen Dlouhodoby komplexni program
elektronizace ve vychové a vzdélavani, ktery koncipoval potiebné obsahové a metodické
pfemény vychovné vzdélavaciho procesu az do roku 1995. V jeho ramci byla do vyuky
technicky orientovaného uciva na &eskoslovenskych zakladnich Skolach nové ve velmi
rozsifeném rozsahu zahrnuta problematika elektrotechniky a kybernetiky. V poloviné
osmdesatych let tak vychazely nové ucCebnice a na Skoly byly z centralni rozesilky
distribuovany potfebné ucebni pomicky. V ceskych zemich zajistoval distribuci n.p.
Komenium Praha, na Slovensku pak n.p. Ucfebné pomoécky Banska Bystrica. Na
ceskoslovenské zakladni Skoly se tak dostaly obéma republikovymi ministerstvy Skolstvi
schvélené elektrotechnické stavebnice.

Elektrotechnickou stavebnici Z 3/III zachycenou na obrazku ¢is. 1 a elektronickou
stavebnici zachycenou na obrdzku ¢is. 2 vyrab¢él Chemoplast, v.d., Brno. ElektromontaZni
soupravu z obrazku c¢is. 3 vyrabéla DIPRA, v.d.i., Praha. Z vysledki pedagogického
prizkumu mezi uditeli, na némz se roku 2010 podilel jeden z autort této studie, vyplynulo,
ze na 58 % Ceskych zakladnich $kol se zminéné stavebnice v tomto roce stale jesté nachazely
a 88 % respondentil uvedlo, Ze je pouZiva ve vyuce. Pfitom podle vysledkl Setfeni necela
polovina stavebnic (41 %), byla v dobrém (38 %) anebo dokonce ve vyborném (3 %)
technickém stavu, coz svédci jak o jejich kvalité, tak 1 o dobré péci ucitell o né.

V osmdesatych letech se objevily na Skolach téZ prvni $kolni osobni pocitace. Za
zminku stoji kuffikovy mikropocita¢ TEMS 8003 A, ktery umoZznoval kromé obsluznych
aktivit rovnéZz praktické cinnosti se svym technickym vybavenim, vcetné modelovani
jednoduchych obvodil z automatizaéni techniky. Ceské poéitade IQ 150 a IQ 151 a slovenské
pocitace PMD 85, Didaktik Alfa a Didaktik Beta byly zaméfeny vyhradné na rozvoj
zékladnich obsluznych dovednosti zaki. Skolni osobni poéitaé IQ 151 je znazornén na
obrazku ¢is. 4. Rovnéz Skolni osobni pocitate byly soucasti centralni rozesilky; kromé
zékladnich Skol byly pofizeny téz na fakulty vysokych Skol ptipravujicich budouci ucitele.

Po zménach ucebniho planu v roce 1991 program elektronizace upadl v
Ceskoslovensku v zapomenuti, tedy — a& nebyl oficialn& zruSen — nebyl ve skute¢nosti ani
napliiovan. S tim souviselo rovnéz zruSeni bloku pifedmétii zaklady vyroby a odborné
pripravy (pozd¢ji pouze zaklady odborné pripravy) na gymnaziich; pedagogickou
nevhodnost tohoto kroku, provedené¢ho bez jakéhokoliv pedagogického vyzkumu, potvrdila
sama praxe, kdyZ spolecenska objednédvka si vyzadala jiz n¢kolik let poté zavedeni studijnich
programl technické lyceum na stfednich odbornych Skolach. Tim byla alesponi ¢astecné
pokryta poptavka po uchazecich o vysokoskolské technické vzdélani.

V obdobi po roce 1991 doSlo k postupnému omezovani technického vzdélavani
v zékladnim Skolstvi, pfi¢emz destruktivné&j$i podobu mélo toto omezovani na Slovensku, kde
pak vyvrcholilo v ramci Skolské reformy v roce 2008. Témét likvida¢ni hodinovou dotaci
schvélilo Ministerstvo Skolstva, vedy, vyskumu a Sportu Slovenskej republiky 20.5.2011 pod
Cislem 2011-7881/18675:2-921. Na pocatku této reformy byl Statni vzdélavaci program pro
ISCED 2" uréeny pro nizsi stupen sekundarniho vzd&lavani; jejim zakladem byl prechod na

L ISCED (International Standard Classification of Education) je zkratka pro mezinarodni standardni klasifikaci
vzdélavani podle UNESCO, zavedenou roku 1976.
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tvofivé humanni skolstvi s orientaci na zaka. Slovensky nazev predmétu technicka vychova,
puvodni dotace v rozsahu 1 vyucovaci hodiny tydné od patého do devatého ro¢niku
zakladnich Skol byla od Skolniho roku 2008/2009 sniZena na rozsah 'z vyucovaci hodiny
tydné (!!) v sedmém a osmém rocniku. Pocinaje Skolnim rokem 2011/2012 byl tento predmét
dotovan 1 vyuéovaci hodinou tydné, aviak pouze v jediném ro¢niku druhého stupné ZS, ktery
podle momentalni situace stanovilo vedeni Skoly; nezménil se tedy rozsah vyuky, pouze byly
jako pedagogicky neunosné zruseny ptilhodinové dotace. V rdmci individualné sestavovanych
Skolskych vzdélavacich programt byla Skoldm poskytnuta moznost vyuzit ¢ast disponibilnich
vyucovacich hodin na zavedeni vyuky volitelného piedmétu technika, pro ktery byl
stanoven samostatny vzdélavaci standard s mirné odliSnym obsahem Vzhledem k tomu, zZe
ptvodni Skolni dilny uZz na vétSiné Skol tou dobou neexistovaly, probihala vyuka jak
povinného, tak i volitelného predmétu technika bez odpovidajiciho materialné-technického
zabezpeceni.

Obrazek 1 Elektrotechnicka stavebnice Z 3/111

Kurikularni reforma pfinesla zmény nejen v organizaci, ale i v obsahu a zptlisobu
vyucovani predmétu technika. Novy vzdélavaci program koncipoval vyznamné pedagogické

14



Olympiada techniky Plzen 2016, 17. 5. 2016
www.olympiadatechniky.zcu.cz

zmény smérem ke vzdé€lavani, zaméfenému piedevs§im na rozvoj zrucnosti a schopnosti
Vv oblasti pfirodovédného badani, coz souvisi zejména s experimentovanim, jakoz 1 s vétsi
mirou zapojovani zaki do samotného procesu objevovani a odhalovani technickych
zakonitosti a vzajemnych souvislosti, to vSe pfedevsim vlastni aktivni poznavaci ¢innosti.

Obrazek 2 Elektronicka stavebnice

Obrazek 3 Elektromontézni souprava
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Tradici Slovenska, jakozto primyslové vyspélého statu, by za téchto okolnosti bylo
mozné jen stézi udrzet. Nelze zapomenout, Ze krom¢ dlouhodobé fungujicich priimyslovych
odvétvi se na Slovensku zacala rozvijet také fada dalSich odvétvi — kuptikladu v mnozstvi
vyrobenych osobnich automobilll ve vztahu k poc¢tu obyvatel se Slovensko v uplynulém roce
dostalo na prvni misto na svété! A vSechna tato odvétvi naléhavé narokuji pottebu velkého
poctu kvalifikovanych techniki, at’ uz s vyuénim listem, s maturitnim vysvédcenim ze stfedni
odborné skoly, ¢i s diplomem z vysoké skoly technického sméru.

Obrazek 4 Skolni osobni po¢itag 1Q 151

V roce 2012 doslo k urcitému posileni vyznamu technického vzdélavani, zejména na
zékladnich a stfednich Skolach, pficemz zaroven zacala byt feSena i1 problematika vhodnych
ucebnic. Ministerstvo Skolstvi, védy, vyzkumu a sportu Slovenské republiky schvalilo
ucebnici Technika pro 7. ro¢niky zakladnich Skol a 2. ro¢niky osmiletych gymnazii, a to
s pétiletou schvalovaci doloZzkou. Schvélena ucebnice obsahuje tfi tematické okruhy, pficemz
vSechny jsou zpracovany tak, aby obsahly zakladni u¢ivo (zakladni definice, pojmy, fakta,
zevSeobecnéni), doplnéné vysvétlujicim textem, obrazky a tabulkami. Za kazdym tematickym
celkem jsou zafazeny ulohy na opakovani a prohlubovani uciva. Proces pétiletych
transformacnich zmén v ramci koncepce ISCED 2 byl ukoncen ve Skolnim roce 2012/2013,
takze vyuka ptiivodniho predmétu technicka vychova se k 30.6.2013 stala minulosti.

OD TECHNICKE VYCHOVY K TECHNICE

Od roku 2014 jsou na zéklad¢ narodniho projektu Dielne postupné dodavany do skol
nazorné ucebni pomuicky (modely a stavebnice) a je zajisStovéano i dals$i materidlné-technické
vybaveni. VétSina Skolnich dilen totiz v mezidobi zanikla, popt. dnes slouzi jako pocitacové
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ucebny. Vyznam pocitaCové gramotnosti je nepopiratelny, na druhou stranu vSak nemtize byt
na ukor vseobecného technického vzdélavani.

Problematice technického vzdélavani na slovenskych zakladnich Skolach se zacalo
intenzivné vénovat Ministerstvo Skolstvi, védy, vyzkumu a sportu Slovenské republiky
prostiednictvim narodniho projektu Podpora profesijnej orientacie Ziakov zakladnej $koly
na odborné vzdelavanie a pripravu prostrednictvom rozvoja polytechnickej vychovy
zameranej na rozvoj pracovnych zruénosti a praci s talentmi. Projekt je v ramci premény
tradi¢ni Skoly na Skolu moderni financovan Evropskou unii.

Na negativni disledky postupného omezovani technického vzdélavani na zakladnich
Skolach v poslednich letech velmi dirazné a opakované upozoriiovala nejen akademicka
komunita na Slovensku, ale bylo na n¢ poukazovano rovnéz vrcholovymi manazery
z primyslu. Vzhledem k tomu je tfeba uvitat pfiznivou zménu, kterou je upraveny Statny
vzdelavaci program, schvaleny Ministerstvem Skolstvi, védy, vyzkumu a sportu Slovenské
republiky dne 6.2.2015 pod ¢islem 2015-5129/5980:2-10A0; pro druhy stupen zakladnich
Skol je platny od 1.9.2015. SoubéZné schvéaleny Ramcovy uéebni plan dotuje v ramci
vzdélavaci oblasti Clovek a svet prace vyuGovaci pfedmét pracovné vyulovanie po
1 vyu€ovaci hoding tydné ve tietim a ¢étvrtém roéniku zakladni Skoly. Na néj potom navazuje
vyucovaci pfedmét technika, dotovany od patého az po devaty ro¢nik zakladni Skoly
1 vyucovaci hodinou tydné. Povinny vyucovaci pfedmét technika vede zdky k ziskani
zakladnich technickych dovednosti a kromé toho pfispiva k vytvareni jejich profesionalni
orientace. Jde o zcela zasadni zménu, jejiz disledky by se mély po nékolika letech projevit ve
sttednim 1 vysokém Skolstvi a posléze 1 v narodnim hospodaistvi.

Vzdélavaci standard vyucovaciho ptedmétu technika se Cleni na dva tematické okruhy,
ato technika a ekonomika domacnosti, pficemz kazdy z nich se dale ¢leni na jednotlivé
tematické celky. VSechny Skoly jsou povinny zajistit z uhrnné Casové dotace vyucovaciho
pfedmétu technika, stanovené pro kazdy Skolni rok, vyuku tematickych celki

» z tematického okruhu technika nejméné v rozsahu 2/3 z ihrnné dotace,
» 1z tematického okruhu ekonomika domacnosti nejvyse v rozsahu 1/3 z ihrnné
dotace.
Tematicky okruh technika je tvoren
1) v patém ro¢niku tematickymi celky
a) Clovek a technika,
b) clovek a vyroba v praxi,
c) uzitkové a darkové predméty,
2) v Sestém rocniku tematickymi celky
a) Clovek a technika,
b) graficka komunikace v technice,
c) technické materialy a pracovni postupy pfi jejich zpracovani,
d) elektricka energie, elektrické obvody,
e) jednoduché stroje a mechanismy,
3) vsedmém ro¢niku tematickymi celky
a) graficka komunikace v technice,
b) technické materialy a pracovni postupy pfi jejich zpracovani,
C) stroje a zatizeni v domacnosti,
d) svét prace,
4) v osmém ro¢niku tematickymi celky
a) elektrické spotiebic¢e v domacnosti,
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b) technicka elektronika,

c) technicka tvorba,

d) svét prace,
5) v devatém ro¢niku tematickymi celky

a) bytové instalace,

b) strojni opracovani materialu,

C) tvofiva Cinnost,

d) svét prace.

Tematicky okruh ekonomika domécnosti je tvofen tematickymi celky planovani

a vedeni domacnosti, svét prace, domaci prace a udrzba domacnosti, piiprava jidel a vyziva,
ruéni prace, rodinnd piiprava a péstitelské prace a chovatelstvi. Vykonové standardy
a obsahové standardy jednotlivych tematickych celkli, obsaZzenych ve dvou uvedenych
tematickych okruzich, jsou soucasti zakladni pedagogické dokumentace vydané Statnim
pedagogickym ustavem v Bratislave.

ZAVERY

Slovenské hospodarstvi nezbytné potiebuje kvalifikované techniky na vSech trovnich
vzdélani podle koncepce ISCED. Na zdkladnich Skoldch by proto méli zaci ziskat takové
poznatky o jednotlivych technickych oborech, které by je po absolvovani zakladnich $kol
pfivedly k zdjmu o ucebni obory, o studium na stiednich odbornych Skoldch a posléze
pfipadné 10 studium na vysokych Skoldch technického sméru. Zasadni zmény ve vyuce
technicky orientovaného uciva na zdkladnich Skoléach je tfeba hodnotit jako pfinosné, a to
zvlasté tehdy, bude-li s nimi spojeno téZ materiadlni zabezpeceni vyuky, tedy nové vybavené
Skolni dilny, popf. Skolni laboratofe. Zmény mohou byt v mnohém inspirativni i pro ceské
zakladni Skolstvi.

V roce 2014 probéhla na fakultach slovenskych vysokych Skol, které vzdélavaji ucitele
technicky orientovanych pfedméti na zékladnich Skolach, komplexni akreditace. Lze
predpokladat, Ze zmény inovovaného Statniho vzdélavaciho programu se promitnou rovnéz
do vysokoskolské vyuky a do nové vytvarenych vysokoskolskych skript a u¢ebnic. Vzhledem
k nartstu hodinové dotace a nedostatecnému poctu ucitel kvalifikovanych pro vyuku
technicky orientovaného uciva nabidnou fakulty slovenskych vysokych Skol vzdélavajicich
budouci ucitele studijni programy rozsitujiciho studia techniky.
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USE OF OPEN EDUCATIONAL RESOURCES (OER) IN ASPETE:
STUDENTS’ ATTITUDES, AWARENESS AND BENEFITS.

THEODOROS KOMINEAS, ANTONIA TASSOPOULOU

Abstract

The Open Educational Resources (OER) primarily address and find applications in the
educational field as a useful multifunctional "tool", which focuses on the production, use and
feedback of learning resources, free access and open digital publication of abundant
academic material, of high quality, thus making education and material accessible to all
stakeholders. The purpose of this paper is to highlight and analyze the background of Open
Educational Resources (OER), characteristics, functions, applications and the potential they
hold, under the EPPAIK program of ASPETE in order to disclose the scope of their abilities,
which involves upgrading the quality both in the educational field and in others.

THEORITICAL FRAMEWORK

In 2002 the Education Program of the Hewlett Foundation introduced a major component into its
strategic plan Using Information Technology to Increase Access to High-Quality Educational Content.
The initiative is now often known as the Open Content Initiative or as the Open Educational Resources
(OER) Initiative. There is an ongoing movement towards more openness in education that encourages
universities to open up their gates and permit access to those that could not attend Higher Education
for various reasons (liyoshi, 2008).

Openness has always been at the heart of open universities. These universities have been set up to
relax traditional barriers to entry, study and success in higher education such as location, time, pace
and required pre-qualification so that more people have access to higher education. The OER wave has
brought an additional dimension to this openness: free access to educational resources and also free
use and re-use. The description of Open Educational Resources (OER) from the Hewlett website is as
follows: OER are teaching, learning, and research resources that reside in the public domain or have
been released under an intellectual property license that permits their free use or re-purposing by
others. Open educational resources include full courses, course materials, modules, textbooks,
streaming videos, tests, software, and any other tools, materials, or techniques used to support access
to knowledge (Atkins, 2007). OpenCourseWare (OCW) and Open Educational Resources (OERS) are
world-wide movements in education practice (Carson, 2009). The reason for funding OER is the
simple and powerful idea that the world’s knowledge is a public good and that technology in general
and the World Wide Web in particular provide an extraordinary opportunity for everyone to share,

use, and reuse knowledge. (Atkins, 2007). A defining feature of OERSs is that they are released under
an intellectual property license that permits open use, adaptation and repurposing. The digital nature of
the resources has been instrumental in global distribution through the internet. For learners, OERs
represent a profound shift in the way they study and access information (Johnson, 2010).

For educational institutions, the motivations for engaging with open learning materials are many and
varied and range from the pragmatic to the altruistic (Barrett, 2009). Institutions can promote their
academic portfolio by displaying high quality examples of learning materials available to their
students. OERs also allow academics to share teaching materials with an audience larger than just their
own students and can increase their own productivity by accessing high-quality, ready-made teaching
materials produced by colleagues from their own discipline. Students benefit from being able to access
a broader range of learning materials both on their primary subject and on related topics.

For instance, Massachusetts Institute of Technology (MIT) is a world leader in the production of
OERs through its OpenCourseWare (OCW) initiative. An initial pilot of OCW not only made learning
materials for 500 courses available but also resulted in some unexpected benefits for MIT such as
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improved coordination and collaboration between its departments (Vest, 2004). Furthermore, the
OCW initiative enabled the development of MIT’s mission to spearhead an international movement
(Atkins, 2007) to build a web of knowledge that will enhance human learning worldwide and advance
education by constantly widening access to our information and inspiring other institutions to do the
same with theirs (Vest, 2004).

There is an emerging business model for open access publishers, and for open repositories. There is
evidence of open textbooks, which have proved to be competitive alternatives to traditional textbooks
for their cost and accessibility benefits (Johansen & Wiley, 2011). OER are also often cited for
increasing academic quality while at the same time making high quality educational resources freely
available to the community (Lane, 2012).

Methodology

The main methodological tool chosen for the evaluation of basic thematic axes studying our research
was a properly configured anonymous questionnaire, which was aimed at students of ASPETE.
ASPETE provides concurrent technological and pedagogical education and training at tertiary level.
Its mission includes the promotion of applied research in educational technology and pedagogy, as
well as the provision of training, further training or specialization for in-service or prospective
secondary teachers. The survey was conducted by using a digital questionnaire, which was filled
online within the period of 18/01/2015 - 01/20/2015. The research took place in a population of thirty
(31) persons, without taking into account the factors of gender, age, profession, place of residence and
the knowledge level of the sample. The specially designed questionnaire which was used contains 14
guestions about the OER. The distribution was done digitally, into 31 individuals, and for
supplementing it the participants had to choose one answer except questions six (6), seven (7), nine (9)
and ten (10) in which there is a choice for more than one answers.

Data analysis

Processing of the data was based on the valid questionnaires which were collected. In this case there
were no void nor incomplete questionnaires from the 31 distributed. Then a second factor that was
used to process the material was to categorize responses on the basis of three (3) axes.

More specifically, the first axis is the awareness of the GDP and the frequency of use. Relevant
questions are one (1), four (4) five (5) and six (6). The second pillar relates to incentives that push
someone to use the OER, the positive elements acquired and obstacles / difficulties encountered
during use. The respective questions are seven (7), nine (9), ten (10) and eleven (11). Finally, the third
axis is the personal assessment and valuation of each respondent for OER (in terms of their content,
whether they would propose use of OER and if they would like to create a form of OER). The
corresponding questions are eight (8), twelve (12), thirteen (13) and fourteen (14).

ANALYSIS
FREQUENCY OF USE

The highest rate to this question (1) is 35% and two answers were found showing that. In one case the
respondents were "Aware of the OER and their functions”, while in the other they "Have heard but do
not know much". The next rate is a 16% of the participants and determines the proportion of
respondents choosing "Ignorance for OER" and the third rate is a 13% for those who appeared to have
"Partial knowledge of the OER, but not sure knowledge of how to use them".
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Figure 1: Awareness of OERs

The highest rate to this question (1) is 35% and two answers were found showing that. In one case the
respondents were "Aware of the OER and their functions”, while in the other they "Have heard but do
not know much". The next rate is a 16% of the participants and determines the proportion of
respondents choosing "Ignorance for OER" and the third rate is a 13% for those who appeared to have
"Partial knowledge of the OER, but not sure knowledge of how to use them".

Question (5) was indicated to "Frequency of use of OER". In the circular diagram answers "rarely"
and "sometimes" were chosen by the same rate of 32% of the participants in the survey. A 19% of the
individuals answered "Very often” and a 16% chose "Never".

Question (6) was about “Frequency of media consumption OER”. The participants were allowed to
choose more than one answer. As it is shown in the bar graph, the responses "Digital Library", "Online
communities” and "Tools for creating presentations" are those which are most commonly used,
according to the 52% of the participants in the survey. The use of "Multimedia digital content" is
around 45% and the use of "Digital educational platforms", was chosen by 32% of the respondents. A
26% of the individuals said they used "Fotodentro”, a 19% of the sample chose "Digital material
provided by participating in Open Studies Programs" and finally 13% of the respondents said they
used "Repositories / Tanks".

INCENTIVES AND BARRIERS

Question (10) was asking the participants of the survey for the "Incentives of OER use". The most
important motivation or criterion for selecting a form of OER, is the "Ease of use" for the 71% of the
sample in the survey. The "Low cost™" and "Coverage of a wide spectrum of disciplines" is the next
criteria selected, noting a rate of 58% respectively. A 48% of the respondents chose the motivation or
criterion of "Upgrading and enrichment of a working structure”. What is interesting is that 45% of the
answers were concentrated in the incentive / criterion relating to the "Contribution of OER in lifelong
learning". The answer for "Accredited quality and efficiency" was chosen by 26% of the sample, the
"Proposal by the University or workplace” attracted 10% of the individuals and a 6% of the
respondents chose the "Broad adoption”.

In question (5) the individuals of the survey were asked about the "Barriers to the use of OER". The
responses of the pie chart showed that the 48% noted how the biggest obstacle to the adoption of the
OER is the lack of information on the role and function. A 35% of the sample chose "Deficiency
equipment in schools / universities / workplace”, while "Connectivity" seems to be an obstacle for
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13% of those who participated in the survey. It is gratifying that the linguistic and cultural diversity is
not counted as an obstacle, and comprise only 3% of the respondents.

PERSONAL ASSESSMENT OER

In the proposal to others for use OER

3%

Yes = No

97%

Figure 2: Proposal for use

On the pie chart it is evident that the positive answer prevails over the negative -"In the proposal to
others for use OER"- with an undeniably high rate of 94% of the respondents. The negative answer
moves to a negligible percentage.

Question (8) relates to the "Personal evaluation of the performance of OER" by the participants. A
61% of the individuals assessed "Adequately the performance of OER". The next rate amounts to 29%
of the respondents, corresponding to a "Moderate performance™. The evaluations "Very good
performance™ and "I do not like it at all" indicate very low rates of 6% and 3% of the respondents,
respectively.

Results

After completing the analysis of data collected results emerged some important findings in relation to
the research questions raised in our survey. Initially, the first research question was examined whether
there is information on OER and what is their frequency of use. It has become apparent that the rate is
aware of the OER and their functions (35%) is equal to the percentage that has heard the object, but
does not know enough about it. It is also important that 16% are not at all informed. As for the original
purpose of the OER use, it seems that the larger sample of respondents (39%) worked at first base
because of some work, while encouraging considered the fact that 35% had primary aim is to raise
awareness around these.

In the next question on the frequency of use, responses "sometimes" and "rarely"” prevailed with an
equal rate of 32%. It is interesting that 19% said they made frequent use. Moreover, a big 52% of the
sample responded that the "Digital library, the "Online communities™ and "Tools for creating
presentations”, were the most frequently used means of OER, while a 45% of the respondents said
they used "multimedia digital content™.

Moving on to the second research strand involving motivation, benefits and obstacles of OER it
becomes apparent that "Technological Sciences" response was chosen by 39% of the sample,
"Educational Sciences" response attracted 35% of respondents, while it seems that no respondents
chose "Health Sciences», «Literature” and "History of Art". The fact that there is low or no cost
involved in gaining access to scientific material and academic courses seems to be undeniably high
motive for 74% of those who participated in the survey. In the same strand of the questionnaire, the
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guestion examining incentive / criteria for the selection of a form of OER, 71% of respondents chose
the "ease of use" and 58% of individuals chose "low cost of disciple". It is worth noting that 45% of
the participants in the survey, chose "relating to the contribution of OER in lifelong learning"”. As far
as obstacle/ difficulty in adopting OER is concerned, the prevailing characteristics was the "lack of
information on the role and functions" with 48% and "inadequate equipment in schools / universities /
workspaces" came second with 35% of the sample choosing it.

Finally, the third research axis depicts how respondents assessed OER. In particular, the performance
is characterized as "Satisfactory" by 61% of the sample, while the response "I liked it all" shows a
very low rate of 3%.

An overwhelming proportion of the sample (namely 94%) responded positively to the question about
"whether they would recommend OER or not", while a 58% of individuals described OER as
"pertaining their subjects of extensive academic and research material”. Finally, 45% of the
respondents said that they would be willing to create OER material, while an equal 45% of them
declared they were undecided.

CONCLUSION

In conclusion, the total research results cannot be recorded as discouraging since only 16% of the
respondents appeared to be ignorant of the OER, while the 35% of the individuals first used them to
get more information. In addition, it can be considered optimistic that 94% of the participants in the
survey would recommend OER, while the fact that interested parties are not sufficiently informed
about OER and their functions seems to be the main reason related to the difficulty in dealing with it.

It should be noted that OER — according to the results- seems to be clearly associated with the fact that
there is low or no cost involved, which is justified in the present ever-increasing economic hardships.
In other words, it is clearly recorded that personal development programs are hard to access when they
involve any form of pricing.
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CLOUD SERVICES IN TEACHERS’ EDUCATION

A THEORETICAL APPROACH IN GREECE

MILITSOPOULOS CHRISTOS, SAKELLARIOU PANAGIOTA, ARMAKOLAS
STEFANOS

Abstract

Technology and its products change very quickly and become more and more accessible. This
will lead education in the upcoming years to be accessible by everyone, teachers and
students, in cooperation and learning anywhere, locally and globally. The classroom of the
future will probably include pupils with physical presence but also online from anywhere, and
respectively the same may happen with teachers. Cloud-based services are constantly
evolving. Many of these services, known as Web 2.0 services because of their innovative
features, have added an important element in the cloud, the interactive features, in a way that
allows users to use them creatively. This gives us the ability to create orchestrated services
that provide learning experiences, which until recently were impossible to implement. The
purpose of this paper is to present a theoretical approach to the use and utilization of cloud
services in Educational Technology and Multimedia Laboratory in Higher Education
Pedagogy School, at the Annex of Patras.

INTRODUCTION

Distance learning helps to cover geographical and time constraints. The development
of technology offers the right tools in order to address the constraints and a lot of educational
organizations (especially higher education) use systems and methodologies in distance
learning (Armakolas, Panagiotakopoulos, Alimisis 2013; Panagiotakopoulos, Lionarakis,
Xenos, 2003). The Educational Technology Lab of the Higher School of Pedagogical &
Technological Education (ASPETE) in Patras supports modern educational practices, such as
Web Based Learning through Synchronous Audiographic Conferencing, Cloud Educational
Environments (CEE).

When we refer to cloud and thus the computing cloud, we mean a service or
application, or even any simple work that is done using a set of computers connected together
in a network (Internet, Intranet, LAN). An efficient connection is essential and we can be
located anywhere at every different stage of the process, to get the work completed. A specific
computer is not required, just any computer where we can connect to our account. We do not
need our own hard drive or USB, everything can be stored in the cloud.

Moreover, the ability to create heterogeneous learning environments is given, which
are easily customizable. That means that we can customize services to the needs of each user,
which is the main objective of Cloud Educational Environments (CEE) (Mikroyannidis,
2012).

The set of services offered by the cloud can be divided into three categories (Chappell,
2008):

laaS - Infrastructure as a Service: A virtual computing power and memory (storage
space) is provided. A typical example is Amazon Web Services service.
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PaaS - Platform as a Service: There is an interface with servers, databases, and
everything else needed. In this case we have the example of Google App Engine, an
environment that Google provides to anyone who wants to design an application.

SaaS - Software as a Service: There is usually a browser-based application that can be
used directly. Here we have many examples that are used fairly often. The best known service
of this class is Google Docs, giving the possibility of opening and editing doc, xls, ppt files
through a browser, without any additional software installation.

One element that is common to these three categories is the high degree of automation,
as they are Cloud Services (Jansen et al., 2013).

CLOUD SERVICES AND EDUCATIONAL ENVIROMENTS

The CSs make modern applications more adaptable while improving safety in
relation to the availability, data storage and communication. CSs give a new perspective on
the use of well-known services such as Twitter and Facebook (Jansen et al., 2012). These
services, Cloud Services in fact, can be used to introduce remarkable activities in synchronous
and asynchronous training scenarios.

The future, which we are talking about, will find the teachers not just putting their
work on the network, but being able to comment and evaluate through the network, keeping
real-time track of the operations’ evolution. Students will have direct access to grades, tasks
and comments through a device, which can be even their mobile phone. The format of the
traditional classroom itself will change radically (it has already changed for other reasons that
are not the subject of this article, we can adapt positively to this new reality).

The main advantage of cloud applications, formerly known as Web 2.0, is that they are
constantly being improved in terms of user-friendly features. This very important attribute
opens to users creative perspectives. Emphasis is now given to the ability to adapt the
environment to the needs of each user, in contrast to the recent past when basically the end
user was forced to adapt to the exact features of the specific environment (Pettersson
2012). We can liken the CSs with an educational ecosystem, where services and resources are
available to anyone at any way needed.

Below are described some basic categories in which the CSs (Cloud Services) can be
classified, depending on their use in Teacher Education in ASPETE. It is important to note
that these categories are not completely separate, that means it is likely a service to belong to
more than one category. Nevertheless, the understanding of these categories can lead to
generate a common communication and creation code, on the future development of the CEE
themselves and the applications that use them.

A) Communication Services

Cloud-based communication services can facilitate communication through computers
among students within a co-operational educational scenario. This can be done either in the
same location (for example a room or laboratory) or on different sites (i.e. every participant in
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their house). This regards training scenarios which exploit synchronous and asynchronous
processes. The best examples of such cloud-based Communication Services are the chat in
Facebook and Google+.

B) Storage Services

This category allows users of Cloud Services to create repositories in the cloud where
they can store and retrieve files. Typical examples of such services are Dropbox and Google
Drive. These services provide a starting place for data storage for free, which can be increased
at cost. Files are stored on external drives that are hosted in the cloud. There is such
integration between the storage services and the operating systems (Windows, Linux, MacOS,
etc.), that when a file is stored in the cloud it is like it’s stored in a local disk drive.

Other examples of such services are more specialized solutions, for example for video
(like Youtube) or photos (Flickr, Instagram). There are two dimension of differentiation in
comparison to the more comprehensive solutions mentioned before. Firstly, it is obvious that
they are specified to certain file types, and on the other hand these services are amplified by
the asynchronous communication mechanisms (reviews or discussions). As mentioned earlier,
these are examples of services that belong to both categories (they belong also to the previous
one because of providing communication services).

The most important element these services have to offer is the sharing of content
between a large number of users. This feature makes them quite interesting as a perspective
for educational scenarios. For instance, repositories can be created with educational materials
that can be used as a basis for the educational activities of teachers (Neven & Duval, 2002).

I') Production Services

The third category of CSs, production services, focuses on the creation of new content
and / or information enrichment. The web-based application MindMeister for creating concept
maps is an example of such a service used in training teachers in ASPETE. Very often,
production services combine services of the first two categories to assemble and rearrange
information from different sources, all in a new application. In the user's screen, these
services are often presented as a so called mashup. A mashup is an application that collects
data from different sources into a new application, which usually focuses on a new user group
(Rizzardini et al., 2012).

CONCLUSION

The cloud services contribute to the creation of educational materials with a high
degree of integration of different applications of the new technologies. Additionally, they
enhance the interaction between teacher and learner. This combination enables the production
of new data on teacher education.
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The future of education, according to several recent studies (Means et al., 2009) is in
ICT. The development of ICT is cloud computing. There are already individual efforts of its
implementation, but we should see a more complete application of cloud-based services in
education in order to obtain better results (STEM+ Education, 2012).

The school of the future should provide very fast Internet connections and wifi
throughout its facilities. This will be a necessary technological infrastructure. With cloud the
whole world will be a classroom. Students will be able to learn from everywhere and teachers
to teach anywhere. We do not know what will be the device of the future, but we know for
sure that it will work on the cloud (Britland, 2013).

In the present study a theoretical reference to the use of cloud in education has been
presented. Future research will evaluate the use of cloud services in education.
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PRE-SERVICE AND IN-SERVICE TEACHER TRAINING: THE USE
OF TECHNOLOGY IN THE GREEK EDUCATIONAL SYSTEM

MARIA PAPADIAMANTOPOULOU, CHARIKLEIA PAPADIAMANTOPOULOU,
STEFANOS ARMAKOLAS, LEONIDAS GOMATOS

Abstract

In the contemporary educational setting more and more educators both pre-service and in-
service are trying to follow technological advances by integrating them to their educational
style. Despite the continuous increase of technological resources that teachers can utilize
during instruction along with the efforts made by the Greek educational system to establish
more conducive conditions for a computer-centered learning in both primary and secondary
education, limited research exists to date regarding the use of technology by computer-
literate teachers, let alone the intention of technology use by computer-literate pre-service
teachers. Therefore, this study examines the use of technology by pre-service and in-service
Greek educators for professional purposes. Results show that pre-service teachers intend to
use technology for future professional reasons in a greater degree than in-service teachers
actually do, while some aspects of pre-service (Student 1 and Delivery) and in-service
(Student 1, Student 2, Student3, Communication and grouping variable Student) teacher
technology use are affected by their age and teaching domain.

THEORETICAL FRAMEWORK

Recent advances in computer-based technologies have paved the way for the reformation
of educational process. Teachers have now the ability to incorporate technological tools to
support their teaching both inside and outside the classroom (Bebell et al., 2004). However, as
technology becomes more widespread in the educational system, the examination of
technology use is proved to be an increasingly difficult topic of research (Bebell et al., 2004).
According to Lim and Khine (2006) the use of computers still remains insignificant and
ineffective, while Johnson et al. (2010), as seen in Ertmer et al. (2012), predict that till 2015
the plethora of online resources and their impact to educators will form the appropriate
conditions for technology adoption.

To better understand the extensions of teacher technology use, we should first focus on
what this concept represents. Becker (1994) proposed that a computer-using teacher will
require at least 90% of its students to use a computer in the classroom during a school year.
Subsequently, Rowand (2000) presents a number of reasons that teachers use technology,
such as to create instructional materials, keep administrative records, communicate with
colleagues, find information for lesson planning, make multimedia presentations etc.,
revealing that teacher technology use does not seem to be exclusively about student computer
activity but appears to relate with educators activity too. Nevertheless, a more integrated
approach about teacher technology use appears in Bebell et al. (2004), who demonstrate seven
distinct scales measuring the use of technology by teachers: (1) Teachers’ use of technology
for class preparation, (2) Teachers’ professional e-mail use, (3) Teachers’ use of technology
for delivering instruction, (4) Teachers’ use of technology for accommodation, (5) Teacher-
directed student use of technology during class time, (6) Teacher-directed student use of
technology to create products and (7) Teachers’ use of technology for grading.

In the contemporary educational setting more and more educators both pre-service and
in-service are trying to follow technological advances by integrating them to their educational
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style. Teachers’ preparation and training programs play an important role in this process. This
statement is supported by the survey of Kleiner et al. (2007), where more than 90% of the
respondents have participated in a teacher education program that included the use of
technology for instructional purposes. Although, pre-service teachers seem to be more skillful
and efficient with technology, they learn to include technology tools in their teaching in a
more abstract and stagnant way because teacher preparation programs usually offer only one
course about technology learning (Niess, 2005). Tondeur et al. (2011) claim that pre-service
teacher education should focus on how technology can be integrated in the pedagogical
process, while Teo (2009) suggests that pre-service teachers in order to develop computer
self-efficacy should have access during their training to all technologies that are available in
school classrooms.

International studies on teacher technology use have shown that teachers use more
frequently technology outside the classroom either for preparation and communication
(Russell et al., 2003) or for administrative tasks related to student grades and attendance
(Gray et al., 2010). Regarding Ottenbreit-Leftwich et al. (2012), 99.2% of teacher participants
reported to use technology for communication purposes every week, while Thompson (2008)
explained that teachers have started to communicate via e-mail with their students’ parents
more frequently. On the contrary, inside the classroom teacher technology use seems to be
limited in low-level curricular tasks (Maddux & Johnson, 2006) with teachers of different
domains using technology to deliver instruction equally (Bebell et al., 2004). Furthermore,
new teachers, who are thought to be more computer-educated than their older colleagues, do
not use technology for professional purposes more frequently than their peers (Russell et al.,
2003; Russell et al., 2007). Specifically, new teachers reported higher technology use for
preparation in contrast to their more experienced peers who reported higher levels of
technology use for delivering instruction and for assisting students to engage in activities with
the use of computer (Russell et al., 2003). Concerning teacher candidates, Usta and Korkmaz
(2010) claim that pre-service teachers are positive toward using technology for educational
purposes, and subsequently positive toward the teaching profession, with this positive attitude
becoming higher as the technology literacy of teacher candidates rises.

Likewise, studies that examined similar questions to the Greek educational system have
concluded to relevant results. Although, the majority of primary and secondary education
teachers have received technological training, teachers have generally positive attitudes on
ICT, schools are equipped with computers, internet connection and educational software is
available, very few teachers use systematically ICT in their teaching (Jimoyiannis & Komis,
2004; 2006). In respect to Symeonidis et al. (2014), educators that attended a training
program seem to take full advantage and make greater use of educational software and
scenarios during instruction than non-trained teachers. Science teachers’ use of ICT tools is
limited to supporting traditional teaching methods (Jimogiannis & Siorenta, 2007) and they
believe that ICT is more useful for administrative tasks and preparation (Jimoyiannis &
Komis, 2006). Teacher preparation is considered to be the most frequent reason that teachers
use technology (Jimoyiannis & Komis, 2006), however, in the study of Kartsiotou and
Roussos (2010) this statement is not verified and is proposed that educators choose not only
to use technology inside the classroom for learning purposes but also to supervise the use of
computer by their students. There are several factors that make teachers use or resist using
technology for educational purposes. To be more specific, research deduces that male teachers
have more positive attitudes toward using technology (Roussos & Politis, 2004; Jimoyiannis
& Komis, 2006; Roussos, 2007). Older educators have lower usage of technology than
younger educators (Kartsiotou & Roussos, 2010) while Roussos and Politis (2004) and
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Roussos (2007) highlight a different aspect. Experience of teachers is an important factor in
using technology (Roussos, 2007). As we see in Symeonidis et al. (2014) less-experienced
educators demonstrate greater use of ICT whereas Jimogiannis and Siorenta (2007) find that
teachers who are in the middle of their career are more positive to use ICT in the learning
process. Teachers of the economic and technological domain use more frequently computers
and educators of science, technology and foreign languages are more positive toward the
inclusion of ICT in education (Jimoyiannis & Komis, 2006).

Despite the continuous increase of technological resources that teachers can utilize
during instruction along with the efforts made by the Greek educational system to establish
more conducive conditions for a computer-centered learning in both primary and secondary
education, limited research exists to date regarding the use of technology by computer-literate
teachers, let alone the intention of technology use by computer-literate pre-service teachers.
Therefore, this study examines the use of technology by pre-service and in-service teachers.
In particular, we attempted to (a) identify the use of technology by in-service teachers for
professional purposes and (b) identify the intention of technology use by pre-service teachers
for professional purposes. Both technology use and intention of technology use refers to
teachers of primary and secondary education in Greece. The participants were familiar with
practicing technology for educational purposes.

METHODS
Methodology

The research method that was chosen in order to achieve the objectives of the study was
a quantitative descriptive research design. The data was collected with the use of a
questionnaire based on the research tool of the USEIT study (Russell et al., 2003) and it was
adapted to reflect the Greek educational system. The participants in the study were pre-service
and in-service teachers that have participated in the teacher training programs EPPAIK and
PESYP offered by the School of Pedagogical and Technological Education (ASPETE), which
include courses for technology integration in the classroom. The total participants’ number
was 148. The questionnaire was distributed online between 2 to 15 March 2016. The sampling
method that was used was a convenience sampling technique.

Experimental Material

The questionnaire that was used for the purposes of our survey is composed of 7
questions and two parts. The first part recorded the demographics of participants (gender, age,
domain, experience), while the second part was used to measure separately the specific ways
that in-service teachers use technology and the intention of pre-service teachers to use
technology for their future professional needs. For the measurement of in-service teacher
technology use 2 questions were used, with the first measuring the level of satisfaction about
technology use (5-point semantic differential scale) and the second one recording the
frequency of the specific uses of technology by teachers including 8 items (7-point Likert
scale). For the measurement of teacher candidates’ intention to use technology a nominal
scale was used. The items that were used to measure both the intention of pre-service to use
technology and in-service teacher technology use have been influenced by the seven district
scales measuring the use of technology proposed by Russell et al (2003). However, the
categories of teacher technology use have been shaped accordingly to the specific features of
the Greek educational system. In particular, the categories of teacher technology use that are
used by this survey were:
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e Teachers’ use of technology for class preparation (Preparation, 2-items)

e Teachers’ use of technology for delivering instruction (Delivery, 1-item)

e Teacher-directed student use of technology during class (Student, 3-items)
e Teachers’ professional e-mail use (Communication, 1-item)

e Teachers’ use of technology for recording student performance (Performance Record,
1-item).

Analysis

The data analysis contains one factor analysis for all the variables of the questionnaire
and the non-parametric tests: (a) Chi-square for independence which explores the relationship
between two categorical variables and (b) median-comparison tests, Mann-Whitney U Test
which tests for differences between two independent groups on a continuous measure and
Kruskal-Wallis Test which tests for differences between more than two independent groups
on a continuous measure (Pallant, 2011) of our sample.

Participants and their characteristics

Overall, 148 pre-service and in-service teachers, served as participants in our study,
39.9% of which were male and 60.1% female. Half of the respondents (50%) aged from 31 -
40 years old, 25% from 22 - 30 years old, 20.3% from 41 - 50 years old and 4.7% were more
than 51 years old. Concerning teachers’ domain, 22.3% of participants’ domain was economic
sciences, 21.6% technical sciences, 14.2% environmental sciences, 12.2% computer sciences,
9.5% health sciences, 6.1% elementary school teachers, 6.1% political/social sciences, 4.1%
physical sciences, 2.7% literature and 1.4% arts. Regarding their experience in the teaching
profession, 45.9% of respondents were teacher candidates and recorded to have no experience
in teaching, while 54.1% were in-service teachers. From in-service teachers, 27.5% recorded
having 3 - 5 years of experience in their career, 22.5% 1 - 2 years, 20% 6 - 10 years, 13.8% 11
- 15 years and 16.3% more than 15 years. Finally, in-service teacher participants’ seem to
somehow agree with the statement that they are currently using technology during instruction
as much as they would like (M = 3.46).

RESULTS
In-Service Teachers

The results show that in-service teachers tend to use technology several times a year to
several times a month for Preparation 1 (M = 3.46), Preparation 2 (M = 3.60), Delivery (M =
3.51), Student 1 (M = 3.28), Performance Record (M = 3.14), while they tend to use
technology once or twice a year to several times a year for Student 2 (M = 2.66), Student 3
(M = 2.60) and Communication (M = 2.45). The grouping variables show that in-service
teachers use technology more frequently for Preparation (M = 3.53) and Delivery (M = 3.51)
and less frequently for Student (M = 2.85) and Communication (M = 2.45). In total, in-service
teachers seem to use technology for professional purposes approximately several times a year
(M =3.10).

Moreover, investigating the differences between the Degree of Perceived Technology
Use and gender, age, domain, experience and the differences in in-service teacher’s
technology use according to gender, age, domain and experience we found that:
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A Mann-Whitney U Test revealed a statistically significant difference in In-Service
Teacher’s Technology Use for Student 1 for females (Md = 3.00, n = 80) and males (Md =
4.00, n = 80), U =550, z =-2.280, p = 0.023, r = 0.25). The mean ranks indicate that male
participants use computers for Student 1 purposes more than females.

A Kruskal-Wallis Test revealed a statistically significant difference: (1) in In-Service
Teacher’s Technology Use for Student 2 across 10 different domains, x* (9, n = 80) =
30.921, p = .000. Participants of the computer and physical science domains recorded the
highest median score, (Md = 4.50 and Md = 3.50 respectively), while the participants of
Health and Literature science domains both recorded the lowest median values, (Md =
1.00) which indicates that participants of the computer and physical science domains use
computers for Student 2 purposes more than the participants of the other domains, (2) in
In-Service Teacher’s Technology Use for Student 3 across 10 different domains, x? (9, n =
80) = 21.813, p = .009. Participants of the computer, physical science domains and
elementary school teachers recorded the highest median scores, (Md = 4.00, Md = 3.00
and Md = 3.00 respectively), while the participants of Health and Literature science
domains both recorded the lowest median values, (Md = 1.00) which indicates that
participants of the computer, physical science domains and elementary school teachers use
computers for Student 3 purposes more than the participants of the other domains, (3) in
In-Service Teacher’s Technology Use for Communication across 10 different domains, x?
(9, n =80) = 18.326, p = .032. Elementary school teachers and participants of the physical
science domain recorded the highest median scores, (Md = 4.00 and Md = 3.50
respectively), while the participants of Environmental, Health and Literature science
domains all recorded the lowest median values, (Md = 1.00) which indicates that
elementary school teachers and participants of the physical science domain use computers
for Communication purposes more than the participants of the other domains, (4) in In-
Service Teacher’s Technology Use for the grouping variable, Student, across 10 different
domains, X (9, n = 80) = 25.370, p = .003. Participants of the computer, physical science
domains and elementary school teachers recorded the highest median scores, (Md = 4.00,
Md = 3.33 and Md = 3.33 respectively), while the participants of Literature and Health
science domains recorded the lowest median values, (Md = 1.83 and Md = 1.66) which
indicates that participants of the computer, physical science domains and elementary
school teachers use computers for the Grouping variable, Student, more than the
participants of the other domains.

We observed no significant results between the Degree of Perceived Technology Use and
gender, age, domain, experience and between In-Service Teacher’s Technology Use for
Preparation 1, Preparation 2, Delivery, Performance Record, grouping variables
Preparation, Technology Use and gender, age, domain, experience and between In-Service
Teacher’s Technology Use for Student 2, Student 3, Communication, grouping variable
Student and gender, age, experience and between In-Service Teacher’s Technology Use
for Student 1 and age, domain, experience.

Pre-Service Teachers

The results show that all teachers intend to use technology for Preparation 1 purposes,

91.2% for Preparation 2, 89.7% for Delivery, 85.3% for Student 1, 80.9% for Student 2,
77.9% for Student 3 purposes, 72.1% for Communication and 95.6% for Performance Record.

Furthermore, investigating the association between pre-service teacher’s intentions of

technology use and gender, age, domain we found that:
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e Female participants (95.2%) seem to intend more to use technology for Student 1 than
male participants (69.2%). A Chi-square test for independence indicated significant
association between gender and Student 1, x* (1, n = 68) = 6.710, p = .010, phi = .357.

e Participants of the computer, economic, health and literature science domains (100%
respectively) seem to intend more to use technology for Delivery than participants of the
environmental (93.9%), technical (90%) and political (66.7%) sciences. On the other hand
participants of the domain of physical sciences (0%) seem to have no intention to use
technology for Delivery. A Chi-square test for independence indicated significant
association between domain and Delivery, x* (1, n = 68) = 24.013, p = .001, cramer’s v =
594,

e We observed no significant results between pre-service teacher’s intentions of technology
use for Preparation 1, Preparation 2, Student 2, Student 3, Communication, Performance
Record and gender, age, domain, between pre-service teacher’s intentions of technology
use for Delivery and gender, age and between pre-service teacher’s intentions of
technology use for Student 1 and age, domain.

CONCLUSIONS

The findings of our study suggest that in-service teachers use technology in general for
professional reasons several times a year which allows the conclusion that teachers do not
involve technology use in the educational process or in procedural processes very often. In
particular, we can ascertain that technology is used more often, several times a month, by
teachers to prepare for instruction, this statement seems to agree with the findings of
Jimoyiannis and Komis (2006) and Russell et al. (2003) and to deliver instruction and less
often, several times a year, to direct students to use technology for instructional purposes and
to record students’ performance. The least frequent use of technology by teachers is the
process of communicating with others in and out of the school for professional reasons.

Secondly, examining the study we can deduce that male teachers use technology for
directing students to work, individually or in groups, using a computer during the educational
process more often than their female peers. Regarding the different domains of the
participants, can be concluded that teachers of the computer and physical science domain and
elementary school teachers use technology for directing students to incorporate the use of the
computer during class more than the participants of the other domains, while teachers of the
health and literature science domain use computers for the same educational purposes less
than their peers from the different science domains. Elementary school teachers and teachers
coming from the physical science domain tend to communicate more with others in and out of
the school for professional reasons via email than their peers from the other domains, whilst
teachers coming from the environmental, health and literature science domains use
technology for the same reasons less than their coworkers coming from different domains.
Jimoyiannis and Komis (2006) seem to agree expressing that physical science teachers
believe that ICT is more useful for administrative tasks.

Considering the results concerning pre-service teachers, we can observe that most of the
aspirant teachers express the intention to employ technology in the educational process or in
procedural processes for professional reasons with Usta and Korkmaz (2010) confirming the
same result. Particularly all the pre-service educators’ intend to use computers for preparing
additional educational material for their students, while using computer for communicating
with other parts in and out of the school is the least favorable process.
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Furthermore, female pre-service teachers express the intention to use more technology
for directing students to work, individually or in groups, using a computer during the
educational process more than male aspirant teachers. Regarding the different domains of the
participants, we can support the conclusion that teachers coming from the computer,
economic, health and literature science domains have more the intention to utilize technology
to deliver instructions than their peers of the environmental, technical and political sciences,
whilst those coming from the domain of physical sciences express no intention to use
computers for the same reasons at all.

Overall, our results show that teacher candidates intend to use technology for future
professional reasons in a greater degree than in-service teachers actually do, while some
aspects of pre-service (Student 1 and Delivery) and in-service (Student 1, Student 2, Student3,
Communication and grouping variable Student) teacher technology use are affected by age
and teaching domain. Also, we can observe similar results concerning the low technology use
for communication by both pre-service and in-service teachers. In contrast, opposite results
are demonstrated between in-service and pre-service teachers, as male use computers for
directing students to work, individually or in groups, during the educational process more
than females but females’ intent to use computer for the same reason more than males.

In the end, it is possible to support the belief that teacher training programs should
develop a more targeted approach to preparing educators to use technology in and out of the
classroom for performing professional activities, the Greek educational system should make
more organized efforts and schools, as educational communities, should be more supportive
in order for aspirant teachers to evolve their potentials and skills in technology use and their
scientific background and to incorporate more actively the utilization of computer and
computer applications into the educational process.
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FREE AND OPEN SOURCE SOFTWARE IN COMPUTER EDUCATION

EXPLORING THE CURRENT SITUATION IN GREEK SECONDARY SCHOOLS

SAKELLARIOU PANAGIOTA

Abstract

Free and Open Source Software is recently gaining attention, especially due to its primary
characteristics — it is free of charge and can be freely and easily obtained. While Information
and Communication Technologies (ICT’s) assist education, schools are more than ever in
need of quality software solutions to assist the act of teaching. Especially in Greek primary
and secondary schools, which have limited financial resources, the use of FOSS can help
lower the cost barrier and support the use of ICT"’s in classroom. The purpose of this study is
to explore the extent of FOSS'’s use at computer courses in Greek secondary schools, focusing
not only to the operating systems installed to the computer labs, but also to the specific
applications used by teachers to improve students’ computer literacy and advanced
computing skills. In addition, the reasons for and against the use of FOSS in education are
explored, according to the teachers’” views.

INTRODUCTION

The notion of Free and Open Source Software (FOSS) consists of two separate
concepts. The term Free Software was introduced in 1985 to support the development of the
GNU operating system and related software products. The freedom that is implied in the
notion of FOSS contains four main freedoms — to use the program for any purpose, to have
access to and modify the source code, to share the program legally and to distribute the users’
modified versions (Foltin et al., 2011).0On the other hand, the term Open Source emerged by
the Open Source Initiative in 1998, to describe software that is affordable, efficient, reliable,
scalable and enables innovation, which must be distributed under a license that guarantees the
right to read, redistribute, modify and use the software freely. The main differences between
these concepts are that Open Source, in contrast to Free Software, is that it supports the right
everyone has to source code and that it may includes commercial companies in the
development of software. Despite this differentiation, most FOSS derives from the
cooperation of both Open Source and Free concepts (O’Hara & Kay, 2003; Oreski &
Simovi¢, 2012).

This kind of software is free of charge and free of sharing, in accordance to the
GNU/GPL licence (Oreski & Simovi¢, 2012). Popular FOSS include the GNU/Linux
operating system and several end user applications for daily use, such as OpenOffice, GIMP
and Mozilla Firefox. Other well known applications are used in the fields of Mathematics and
Statistics [i.e. Maxima, R, GeoGebra, Extcalc, Sage], and of the development of Web
Applications [i.e. Drupal, Moodle, KompoZer] (Wick, 2009).

Interest in FOSS is growing during the recent years, especially concerning its role in
education. While Information and Communication Technologies (ICT’s) can assist the act of
teaching at any level of education, competing demands of resources and high costs of related
software impede the adoption of ICT’s in educational institutions (Tong, 2004). Especially in
primary and secondary schools, which may have limited financial resources, the use of FOSS
can help lower the cost barrier and support the incorporation of ICT’s in classroom. This way
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the educators can exploit new available technologies and methodologies to reach and intrigue
students (Kotwani & Kalyani, 2011).

Tong’s (2004) research highlights the benefits for educational institutions by the
incorporation of FOSS in classroom. These include lower costs, better reliability, performance
and security in comparison to commercial software, along with the prospect of improved
computer literacy and continuous innovation, since FOSS is based on academic grounds. In
addition, Dagiene (2006) indicates that FOSS tacles the problem of illegal use of software
when funds for commercial products are not available. Besides the advantages related to the
educational institutions, Kotwani & Kalyani (2011) identify merits for the students
themselves. They state that use of FOSS in school may help future computer science under-
graduate students improve their learning outcomes, while it may contribute to the formation
of highly skilled future IT professionals.

USE OF FOSS IN GREEK SECONDARY SCHOOLS

Regarding the computer science education in secondary schools, O’Hara & Kay
(2003) argue that educators and students can benefit from FOSS by taking advantage of
a world-size laboratory and support stuff, as well as by giving them experience in large scale
software collaboration and development.

In Greece, FOSS is being communicated and supported by the Greek Free/Open
Source Software Society (GFOSS), which is a non-profit organization founded in 2008 by 29
Universities and Research Centers. Its main goal is to promote openness through the use and
the development  of open Standards and open technologies in education, public
administration and business in Greece.

In this paper we study the extent of FOSS‘s use in Greek secondary schools under
Informatics courses. Furthermore, the reasons for and against the use of FOSS in education
are explored, according to the teachers* views.

METHODOLOGY

The survey has been carried out during January — March 2016, by distributing
an online questionnaire to the majority of secondary schools. The questionnaire was
addressed to the schools’ Informatics teachers, and contained questions concerning their
interest of FOSS in education, potentially the FOS Software that they are already using in
classroom and the reasons for and against the use of FOSS in education according to their
perspective.

The questionnaire was returned by 337 Informatics teachers, which mostly
teach in junior high schools (46.9%) and high schools (42.7%). The sample consisted of
62.6% male and 37.4% female teachers, with most of them holding a Bachelor degree
(54.3%), 41.5% Master’s degree and just 4.2% a PhD. In regard to seniority, the majority of
the respondents work for 10-20 years in education (65.0%), while 18.4% are newer teachers
and 16.6% hold the profession for above 20 years.

RESULTS
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Regarding the teachers’ interest in using FOSS in education, almost all express
interest (93.8%), only 1.2% is not interested and 5.0% state that they don’t have enough
information about it. Even though the interest in FOSS emerges, a lower actual use is
reported; 76.3% use FOSS in classroom, while 23.7% don’t use any relative software.

As mentioned before, FOSS includes both operating systems and applications.
Teachers report that Windows is mostly used in their school’s computer lab (67.7%), with
GNUY/Linux being also widely used.

Operating System Percent
GNUJ/Linux 29,4%
Windows 95/98, XP, Vista 32,3%
Windows 7 29,7%
Windows 8 /8.1 3,9%
Windows 10 1,8%
Other 3,0%

Table 1 — Operating systems in secondary schools’ classrooms

The most commonly used applications to reinforce computer literacy of students are
the office suites that provide word processor, spreadsheets, presentations, databases, graphics
and other features. The most widespread office suite in Greek secondary schools seems to be
Microsoft Office (53.4%), but the two FOSS suites have also gained the trust of educators
(34.1% use LibreOffice and 12.2% OpenOffice).

Apart from the FOSS office suites, computer teachers use a wide range of other free
and open source software to reinforce teaching and learning. This software includes from
daily-use to more sophisticated applications that are categorized in the following table:

Software Category Examples Frequency
File compression 7-zip 11
Programming Applnventor, MicroWorldPro 52
Web browsers Mozilla Firefox 31
Multimedia applications GIMP, Audacity, VLC media player, Inkscape 241
Computer systems and network administration MySQL, UBUNTU LTSP 50
Concept mapping Cmap Tools 5
Learning management tools Moodle 4
Paint tools TuxPaint, KolourPaint 13
Office administration Google Apps, PDFCreator 9
Educational software Scratch 81
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Table 2 — Main FOSS used in secondary schools’ classrooms

Nevertheless, the primary goal of the research was to explore the reasons for and
against the use of FOSS in the computer lab, as part of the computer education in secondary
schools.

In this context, the teachers that use FOSS chose firstly the reasons why they prefer it
in classroom in comparison to similar commercial software. The main advantages of FOSS,
according to the teachers’ views, are the fact that it is free (298 answers - 88.4%) and that the
school can easily obtain it (265 answers - 78.6%).

On the other hand, teachers outline the potential compatibility of files, when the
students use FOSS in school and commercial software in home (132 answers - 39.2%).

The detailed answers reflecting the teachers’ opinion about the use of FOSS are
presented in the following graphs.

Other

| can have access to its source code

It is safer compared to similar commercial software

| can contribute to its development

It is quality software and it suits the educational needs

It is free of charge and the school cannot afford commercial
software |

1 can modify its source code and adapt it to the educational needs

It is easy to be obtained by the school |

It is better than commercial proprietary software

0 50 100 150 200 250 300

Graph 1 - Reasons for using FOSS in classroom
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Other
If | used FOSS, | would not be compatible with my business |
associates/ partners

FOSS operating system does not have as many available
applications as one commercial operating system has

I have a specific decreed commercial proprietary software that |
have to use in teaching

There is a lack of good technical/customer support for FOSS or it
is nonexistent

The pupils would use FOSS at school, but at home they will still
use commercial software, leading to possible incompatibility...

| already have good quality commercially available software in
classroom

I do not have enough information about it

I do not have time to install and explore FOSS

0 20 40 60 80 100 120 140

Graph 2 - Reasons against the use of FOSS in classroom

CONCLUSION

This research aimed at estimating the extent of FOSS’s usage in computer education,
as it is performed in Greek secondary schools. While almost all teachers are interested in
using this kind of software in classroom, not all of them are. It seems that the majority of
teachers actually incorporate FOSS in their computer courses, with applications like office
suites (LibreOffice, OpenOffice) and multimedia tools (GIMP, Audacity) being the most
widespread. Regarding the operating systems used, mostly Windows are installed in the
computer labs’ workstations.

In the opinion of Greek teachers, FOSS is preferred in education because it is free and
easily obtainable by schools. This notion possibly derives from the low public funding of
schools in the recent years, forcing the educators to find alternative ways to fulfill their
mission and accomplish the best learning outcome for students. Furthermore, many teachers
outline the whole philosophy behind the creation of FOSS, based on freedom and
independence, which inspires themselves and the students towards the free and open access to
knowledge.

After all FOSS is the software of the future, education cannot neglect its possibilities
any more.
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RECYKLACI A POZITIVNIM PRISTUPEM K NOVYM, KRASNEJSIM
VYROBKUM ANEB NOVY ROZMER PRACOVNICH CINNOSTI NA
ZAKLADNI SKOLE

RECYCLING TO AND A POSITIVE APPROACH TO NEW, MORE
BEATIFUL PRODUCTS OR A NEW DIMENSION TO WORK
ACTIVITIES FOR PRIMARY SCHOOL

ADELA JASICKOVA

Resumé

Prace je napsina na zdkladé dnesni problematiky ekologie a trendu vyroby uZitecnych i
dekorativnich vyrobkii, které jsou vytvoreny z jiz pouzitych veci, komponentii, jez bychom
normalné vyhodili. Jedna se o soubor navrhit vyrobkii, které jsou jak ze dieva, z kovu, tak
pravé z pouzitych kompozit. Zabyvam se zde nejdrive teoretickou strankou, ktera nas priblizi k
zarazeni tématu pracovnich cinnosti do RVP ZV, tak k vysvétleni zdakladnich dilcich vkolii k
vyrobé vyrobkii. V druhé casti predstavuji postupy prdce a vyroby, technické vykresy a ukazky
primo jiz vyrobenych technickych objektii. Tato prace miize poslouzit pedagogiim jako nameét
pro dalsi praci v technickych dilnach s zaky 2. stupné.

Abstrakt

The Bachelor thesis is written on the basis of today's environmental issues and the trend of
production of useful and decorative products, which are created from used things,
components which would normally be thrown out. This is a set of product design , which are
made of wood, metal , and being of the used composite. First | deal with the theoretical
aspects that bring us closer to the inclusion of the topic of work activities into FEP and to
explain basic subtasks for production . The second part presents the methods of work and
production , technical drawings and samples directly already produced technical objects .
This work may help teachers as the basis for further work in technical workshops with pupils
2nd grade.

Navrhy vyrobki pro ziakladni Skoly z technickych a prirodnich materialu

Dnesni svét je zahlcen rliznymi piistroji a roboty, které vétSinou dokaZou spoustu
prace udélat za nas nebo dokonce ji ud€laji vSechnu. Mnoho z nas si na tento komfort jiz
zvyklo a jen malokdo jej nyni hodla opustit a vratit se ke starym osvédcenym a miliony let
pouzivanym metodam. Jak se ftikd, ,,pokrok nezastavis“, ale pokud se nenaucCime uplné
zaklady, mohl by se pokrok zastavit? Je tieba si uvédomit, Ze pokud déti nenaucime to, co se
osvédcilo za cela tisicileti, nas ,,velky posun* mtze béhem par generaci skoncit tam, kde jsme
nechtéli. Remeslna vyroba, je jiz ponékud zastarald, ale nékteré pracovni operace a postupy
jsou jedine¢né a nedokaze je nahradit Zadny stroj. Déti je tfeba neustale néco ucit a vstépovat
jim dovednosti, aby viitbec méli o néco zajem.

Prace v diln¢ velmi dobfe rozviji jemnou i hrubou motoriku, technické a logické
mysSleni. Rozhodla jsem se tedy, vytvofit ndvrhy vyrobki, které by mohly inspirovat také
ostatni pedagogy. Jednd se o kombinaci raznych materialt i jiz hotovych komponentt, které
by vyuku mohly zpestfit, ur¢itym zptisobem skloubit dohromady vice dovednosti a Zaci tak
mohou dostat novy nahled na to, jak mohou byt jiz jednou pouzité¢ technické komponenty
uzite¢né pii konstruovani novych vyrobki, jako jsou napiiklad: ramecek ze dieva a vétvicek,
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dfevéna hraci kostka, svicen ze Spalku, veéSak z pfiboru, veé$dk na kravaty, piibornik
z plechovek, iniciala z plechu nebo taburetka z pneumatiky.

Inspirace k tvorbé vyrobki

Jiz dlouho jsem chtéla zacit vyrabét vyrobky tohoto charakteru, sledovala jsem trendy
a napady na internetovych strankach. Téma bakaléiské prace tak pro mne bylo jasnou volbou,
pripravu prace se dievem 1 s kovem jsem méla za sebou, prace v dilné¢ m¢ velice naplnovala,
takZze jsem zacala na internetu hledat jednoduché vyrobky, které zvladnou vyrobit i déti,
nejsou naro¢né na material, protoze se vétsinou jednd o kousek dieva, pouzitou plechovku ¢i
1zicku.

Vyroba vyrobki

Jako prvni jsem se rozhodla vyrobit hraci dievénou hraci kostku. Vzdy je tfeba déti
motivovat a zaujmout, proto je dobré, kdyz je oslovite né¢im, co jim muize byt uzite¢né nebo
jim to bude délat radost. Pfitom se vSak nauci pracovat piesné a soumérné.

Obr. 1 Hraci kostka Obr. 2 Ramedek ze dFeva a vétvicek

Ramecek ze dieva a vétvitek znazoriiuje pouziti také jiného typu dieva, nemusi vse
byt ofezdno presné¢ na milimetry a dokonale padnout. Vidime zde kontrast symetrie a
absolutniho ppfirodniho rozmaru, kdy potifebujeme slozit raimecek ze Ctyf piesné nafezanych
kust dievénych hranolkli a poté na néj libovolné podle své fantazie a estetického citéni
nalepime pomoci tavné pistole riizné tvarované, kratké, dlouhé vétvicky. Déti se takto nauci,
ze ne vzdy k sobé musi patfit pravé jen soumérné véci, fantazii se meze nekladou a ne vzdy
musime nasilné pretvaiet véci, které jiz krasné davno jsou.
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Obr. 1 Svicen ze $palku

Svicen ze $palku, je velkou ukazkou toho, Ze z kusu surového Spalku muze ¢lovek
sam svyma rukama a pomoci klasickych metod, bez primyslové vyroby, vytvorit krasnou a
praktickou véc. Staci vzit Spalek z jakého koliv dieva, bez suktl, ktery ma vlastnosti mékkych
drevin. Poté jej zkratit na pozadovanou délku, pilkou ufiznou ze Spalu rovné dno svicnu,
vyfezat stied, na vznikly duty valec namalovat jednoduchy tvar, jako naptiklad stromecek a
jemné vyvrtat malym vrtadkem po obrysu stromecku dirky, pfilepime dno svicku, ddme do n¢j
maly sklenény kaliSek, z divodu zabranéni vzplanuti svicku a madme hotovo. Vzdy je tifeba
détem vysvétlit, pro¢ délame urcité véci tak jak je délame, a proc je tieba dbat bezpecnosti.

Obr. 2 Pribornik z plechovek Obr. 3 Vé&sak z piiboru

Koho by napadlo, ze 1zicka mulze poslouzit i jako vé§ak? Je to velmi origindlni a
mame j kazdy doma. Podklad na ktery 1zicku pfipevnime mize mit rizné tvary, ne jen
srdicko, jako jsem vyrobila ja. Déti si mohou navrhnout své vlastni a takovato interakce je
u déti k nezaplaceni, hned si k vyrobku vytvoii osobni vztah, protoZe je prave takovy, jaky sej
im bude libit.
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A

Piibornik z plechovek je jedna ztézSich véci na vyrobu. Zde rozvijime logické
mysleni, umisténim plechovek, jelikoZ musi dosedat az na stlil, aby se ptibornik nekyval, Zaci
maji za ukol vymyslet jak plechovky k dievénému prkénku pfichytit. Pfibornik si mohou
samy vyzdobit a vymyslet uchyceni ucha na penos. Zaci maji také za tikol pilné sbirat doma
plechovky, coz v ramci ptipravy utuzuje jejich zodpoveédnost a jejich ptipravu na hodinu.

v 7

Vésak na kravaty nebo $atky. Jelikoz si déti malokdy mtzou dovolit koupit darek,
muzeme je inspirovat vyrobou véSaku na kravaty pro tatinka nebo véSdkem na Satky pro
maminku. Casto zapomindme déti u¢it i uréitym druhtm chovéni, jako je laskavost nebo
radost z radosti druhych. Zaci tak ziskaji i ur¢ité socialni a moralni navyky. Ne vzdy nas
potési, kdyz si néco jen koupime, ale kdyz si néco vyrobime potési nés to vzdycky, at’ uz je to
cokoliv.

Iniciala z plechu. Zaci mohou porovnat chovani kovu a dfeva pii fezani. Nazorné
zjisti, pro¢ se na rozdilny material pouzivaji rozdilné nastroje a jak a pro¢ upinat fezanou
plochu piimo k celistem svérdku a dalsi.

Iniciadla symbolizuje osobni motivaci zakii. Vyrobi si néco pro sebe, co ma pro né
osobni vyznam.

e

Obr. 4 Vésak na kravaty Obr. 5 Iniciala z plechu

wevr

dilny ji vSak neni problém vyrobit. Potfebujeme starou pneumatiku, dva kusy pieklizky na
sedaci ¢ast a dno, tfi nebo Ctyfi Spalky na nohy taburetky, molitan a latku. Ocalounime sedaci
¢ast, pneumatiku a dno taburetky, tady si zaci vyzkousi novou ¢innost, ke které se jen tak
nedostanou, ¢alounictvi. J4 osobné jsem se po prvnim ocalounéni taburetky do této Cinnosti
doslova zamilovala. Ke dnu pomoci vrutli pfiSroubujeme nohy, pneumatiku vyztuzime kliny,
do kterych pak ptes pneumatiku vruty pfipevnime nejprve sedaci ¢ast a poté dno s nozkama.
Vypada to opravdu hezky a Zaci si taburetku mohou vystylizovat jak budou chtit.
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Obr. 8 Taburetka z pneumatiky

Zavér

Jak uz jsem zminila na zacatku. Bakalaiska prace, jez jsem navrhla, mé slouZit jako
vyukovy material, jimz se pedagogové vyucujici pracovni Cinnosti, mohou inspirovat k
aplikaci novych vyrobkii ve vyuce. V praci jsou obsazeny didaktické zdsady pro vyuku
pracovnich ¢innosti, teorie pracovnich postupti, ukazky a popisy nastroji a stroji, jez miizeme
pfi praci vyuzivat. Hlavni praktickd cast, je vSak tak trochu nekonvenc¢ni. Jednd se o pouziti
spojeni prirodnich a technickych materialli v jednom vyrobku. Jeho smyslem je, aby se Zaci
oprostili od zavedené piimé prace jen se dfevem nebo kovem, ale aby dokézali tyto dva prvky
propojit v jeden kompatibilni vyrobek. Zakiim se mohou otevirat nové obzory, stimuluje se
tak jejich fantazie a propojovani nesourodého v sourodé. V dnesni dob¢ jsme natolik zvykli
jiz vSechno dostavat uz hotové, ze nam piijde zbyte¢né zkoumat, jak se véci maji.

Pti konstruovani vyrobki, jsem se inspirovala dvéma odlisnymi zptsoby vzniku
produkti nas$i ruc¢ni vyroby. Takzvanym ,.ekohitem* vyroby ze starych ¢i jiZ pouZitych
vyrobkl, které pro vétSinu lidi jiz nemaji zadnou cenu a kon¢i na skladkéach. Cilem je,
probudit v Zacich ekologické citéni, pfi vyuZivani téchto nepotiebnych véci a ukazat, ze i z
nich se mize znovuzrodit krasny, tfeba i prakticky darek ¢i vybaveni do domacnosti. Druhy
zpiisob je vyroba pfimo ze surového materidlu, aby Zaci méli moznost vyzkouSet vyrobu
témet od prvopocatku. Pouzila jsem zde téchto par netradi¢nich komponentt, jako je tifeba
lano, 1Zi¢ka, plechovky nebo rovnou celé poleno, které se obvykle v pracovnich €innostech
nepouzivaji. Pfi realizaci jsem si uvé€domila, ze vyrobou téchto vyrobkill se Zaci také nauci si
spravné a smysluplné koordinovat a pldnovat praci, jelikoz se samotna vyroba skladd z mnoha
pracovnich ukond.

Velmi dilezitou soucasti jakékoli vyuky je Zaky sprdvné motivovat, jako tieba
vyrobou jejich vlastni inicidly. Timto si Zaci vytvoii vztah k danému oboru a tieba se v ném v
budoucnu budou chtit dale vzdélavat. Pracovni ¢innosti na zdkladnich Skolach dnes jiz
radikdlné ustupuyjyi vyuce multimedidlnich technologii. Proto bychom, alesponn né&jakym
zpusobem méli podpofit a omezit mizeni tohoto oboru inovativni praci, kterd jim muaze dat
nové rozméry a smér. Bylo by ,nefér” zdky ochudit o tak krasnou Cinnost, jako prace v
dilnach se dfevem a jinymi materialy.
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INTELIGENTNI SVETELNA KRIZOVATKA
INTELLIGENT TRAFFIC LIGHTS

RICHARD KAVLIK

Resumé

Uvedena aplikace obsahuje navrh a realizaci kiiZovatky, kterou lze vyuZit napriklad jako
ucebni pomiicku k vyuce programovani a dopravni vychovy na Zakladni skole. Krizovatka je
Fizena signalizacnim zarizenim. Model krizovatky je koncipovan tak, aby jeji realizaci zvladl
ucitel s bézne dostupnymi prostredky

Abstract

This application includes the design and realization of the intelligent traffic lights which can
be used for example as an instructional tool for teaching programming and traffic education
at primary schools. The intelligent traffic lights is controlled by a signalling device. The
model of the intelligent traffic lights is designed so that every teacher can manage to realize it
with available devices.

UvoD

V dnesni dobé& je vyuka technickych pfedmétd na ZS spiSe na Gtlumu. Technické
pfedméty dostavaji pouze malou hodinovou dotaci.

Jednim z mnoha cilli tohoto modelu je spojeni a aplikovatelnost se vzdélavacimi
okruhy. Jako nejvhodnéjsi se jevi okruh Cloveék a svét prace a jeho tematické okruhy: Design
a konstruovani, Prace s technickymi materidly, Vyuziti digitalnich technologii.

Vysledkem prace je model kiizovatky fizeny robotickym syst¢émem HSES. Model si
muze vyrobit ucitel s vybavenim béZzné Skolni dilny. Jako vhodné se jevi spoluprace déti pfi
vyrobé. Déti tak mohou 1épe pochopit princip a konstrukci mnoha prvki celého modelu.

V praci je uveden nejlepsi vhodny postup pro stavbu kiiZzovatky, véetné doporucenych
materiali. Déle je uveden postup spravného naprogramovani svételné signalizace.

TEXT PRISPEVKU

K samotné realizaci je potieba pfistupovat zodpovédné a postupovat dle presného
pracovniho postupu autora. Zejména v modelaiské ¢asti prace 1ze volné€ popustit uzdu fantazie
a kiizovatku vytvofit, tak jak se nam jevi nejlepsi.

Prvnim krokem je vytvofeni rdimu ze smrkovych lati. Jako dno Ize pouZit sololit. Jako
plan ktizovatky poslouzi lepenka. Pro tvorbu samotného planu ktizovatky je mozno pouzit
nckolik technik. Nejoptimalnégjsi je kombinace barev ve spreji a materidli, které se na lepenku
nalepi. Nezli se pfistoupi k samotné realizaci, je tfeba si dobfe promyslet, jaky tvar a rozméry
by kiizovatka mé¢la mit. Rozméry se odviji od vlastnosti a velikosti auti¢ek, kterda budou po

planku jezdit. Hotovy plan je mozno doplnit o rizné modeléiské dopliky.
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Pro konstrukci semafori jsou uzity navlhéené pasky z lepenky a celky ze sololitu. Na
trubicky je posléze vhodné umistit dopravni znacky

Obriazek 6: Kryt semaforu

Obrazek 7: vyroba trubicek

Napdjeni modelu je zajiSténo sitovym adaptérem, ale je moZné napdjet i pomoci AA
baterii. Pouzité desky plosnych spojii l1ze jakozto kabeldz i procesory zakoupit u firmy HSES,
s vyjimkou desky tranzistorového pole a semaforu. Tyto desky jsou vyrobeny metodou
fotocestou, ktera se jevi jako nejoptimalnéjsi. LED diody maji zamérné velikost 1ecm , aby na
né §lo namalovat panacky, nebo Sipky.

Pro ukotveni semaforli do dna pomicky jsou pouzité dievéné Spalicky, které davaji
semaforim potiebnou stabilitu.

Obrazek 8: Podstavec semaforu
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Obrazek 9: Rozmisténi podstavci

Model je tizen robotickym systémem firmy HSES. Tento roboticky systém se jevi,
jako nejlep$i. Je financn€ dostupny, je snadno rozsifitelny o dal§i komponenty a da se
kombinovat se stavebnici Merkur. Dal$i nespornou vyhodou je moznost programovat pomoci
blokt, bez nutnosti znalosti programovaciho jazyka.

Svételnou signalizaci tidi procesory PCAXE 20M2. Procesory jsou pro tuto praci
optimalni cena/ vykon. Procesor ma 8 vystupli a 8 vstupl, je vSak mozZné vstupy
preprogramovat na vystupy a opacng.

e
’ +5N s 20
5 Ser. In  Ser. Out 19
3 CTio 0 B.0 18
4 Cal 0 BA 17
5 C5i0s oB.2 15
& C.4I1020M210 B.3 15
7 C3lo 0 B.4 14
a C2I0 0 B.5 13
g CAalo 0 B.& 17
10 C.olo 0 B.7 1

Obrazek 10:PICAXE 20M2

Model kiizovatky je mozné fidit centralizovan€, nebo decentralizované. Pro jesté
vEtsi nazornost je mozné na planek umistit i mobilni semafory, které mohou simulovat dalsi
dopravni komplikace. Pied samotnym naprogramovanim je tfeba popsat jednotlivé pozice
semaforl a vytvofit si signalizacni schéma semaforti a signdlové schéma elektro soucasti.

Samotné semafory pracuji na principu kone¢ného automatu. Anglicky téz finite state
machine. Pro ucely prace Ize zjednodusené fici, ze je to obvod, ktery na zakladé hodnot na
vstupech pfechazi mezi piedem nadefinovanymi stavy. Pocet pifechodi je vSak koneény,
navraci se tedy po jistém poctu krokti nazpét do vychoziho stavu. Konecné automaty plni
rozsahlou skupinu tloh. Muzeme se s nimi setkat v semaforech, automatickych prackach apod
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Obrazek 11: Hotovy model s popisem pozic semafori

ZAVER

Clanek popisuje vyrobu modelu kiizovatky. Model vyroben tak, aby byl jednoduchy,
cenov¢ dostupny a pritom mél velkou technickou a vyukovou hodnotu pro Zaky. Pro simulaci
provozu lze pouzit malé¢ modely autiCek. Auticka mohou byt fizena i dalkové je vSak tieba,
aby kazdé auticko pracovalo s jinou frekvenci. LepSi variantou je vyuzivat auticka fizena
dalkové pomoci vodice, nebo posunovat auticka manualné. NejlepSim moznym feSenim by
bylo navrhnout auticka pfimo pro Ucely modelu. Model kfizovatky je mozné diky svym

specifickym vlastnostem a moznosti rozSifovani pouzit i v sofistikovanych krouzcich
zamé&fenych pfimo na vyuku programovani a robotiky.
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VYTVORENI MODELU JADERNEHO REAKTORU
CREATING A MODEL OF NUCLEAR REACTOR

FILIP SCHWARZ

Resumé

Prispévek obsahuje navrh modelu jaderného reaktoru, ktery lze pouZit napriklad jako ucebni

pomiicku pro vyuku prakticky nebo technicky zamérenych predmeti. Model reaktoru je

navrzen tak, aby jej bylo mozno vyrobit v podminkdch skolnich nebo domdacich dilen.
Elektronika v reaktoru je fizena robotickym systémem tak, aby nazorn¢ ukazala

dulezité faze ¢innosti reaktoru.

Abstract

The article contains a draft model of a nuclear reactor that can be used for example as an
educational tool for teaching practical or technical subjects. Model of the reactor is designed
so that it can be produced in terms of school or home workshops.

Electronics in the reactor is controlled robotic system to clearly demonstrated the
phases of operations in the reactor.

UVOD

Cilem modelu jaderného reaktoru je ndzorné ukazat, jak reaktor funguje a jak probiha
regulace jeho vykonu a teploty.

Model jaderného reaktoru je koncipovan tak, aby jej bylo moZno vyrobit co
nejjednoduseji a nejlevnéji. Presto musi byt, spolu se sprdvnym vykladem, nositelem
informace o funkci svého realného protéjsku.

Vysledkem je navod na vyrobu modelu jaderného reaktoru, véetné vyctu moznych
alternativ pro vyrobu, technické operace i vyuziti materialti.

TEXT PRISPEVKU

Dtlezitymi faktory pro vyrobu modelu jsou velikost a piehlednost. Velikost modelu a
jeho vaha by meéli byt uzplsobeny tak, aby bylo moZzné snim snadno manipulovat.
Se zajisténim piehlednosti dochédzi ke zjednoduSeni soucasti, které nejsou dilezité a ke
zvyraznéni ¢asti dtlezitych. Prehlednost modelu pomaha 1épe zpracovavat informace o funkci
predlohy. Nedilezité detaily sice podporuji realnost, ale snadno odvadi pozornost od téch
dilezitych.

Pro vyrobu modelu jaderného reaktoru se ukdzalo jako nejvhodnégjs$i vyuzit biezové
pieklizky. Tento material je snadno dostupny, neni finan¢né nékladny a lehce se opracovava.
Jeho nevyhoda spociva v poSkozovani béhem obrabéni. Pro priihledy bylo vyuzito ¢irého
plexiskla, které se obrabi snadnéji, nez klasické sklo, a je levnéj$i. Pro obrabéni dilct bylo
vyuzito zejména Fezani obloukovou pilou, frézovani, soustruzeni a brouseni. Neni-li pro
vyrobu k dispozici strojni frézka, pak 1ze vyuzit elektrického hobliku nebo brusky.

Rozmér samotného reaktoru je 200x260 mm. Na reaktoru je umistén systém pro
vytahovani regulacnich ty¢i, ktery je zamérné¢ odhalen, aby bylo vidét, jak funguje. Cely
systém je umistény na ovladacim panelu.
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Uvnitt reaktoru je prostor rozdélen do dvou oddild (viz Obrazek 12).

Prvni oddil slouzi pro ulozeni regulacnich a palivovych ty¢i Tento oddil je oddélen
plexiskly. Celni plexisklo slouZi jako prihled do reaktoru. Zadni plexisklo oddé&luje druhy
oddil. V druhém oddilu je ulozena elektronika.

>\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\,>

AUNNEANNNNN
NN

e O e O e

Obrazek 12: Rez sestavou reaktoru

Princip funkce modelu jaderného reaktoru je primarné zaméten na to, aby ukazal, jak
dochazi vjaderném reaktoru kregulaci teploty. Za timto ucelem je v modelu
jaderného reaktoru umistén modul RGB LED, ktery skladd pomoci tiech LED diod (zelen4,
cervend, modrd) celé barevné spektrum, v zavislosti na napéti, které je dodano jednotlivym
LED diodam. Pro ftizeni celého reaktoru byl pouzit procesor PICAXE, konkrétn¢ model
20M2. Jelikoz procesory pouzivani pouze dvou stavil (high nebo low), bylo pro fizeni RGB
modulu vyuzito na jednotlivé LED diody PWM regulace. Vystupy s PWM (Sitkova pulzni
modulace) vydavaji na daném vystupu pulzy obsahujici stav high a pauzy obsahujici stav low.

Jelikoz je pro osvétleni celého vnitiniho prostoru reaktoru pouzit pouze jeden modul
RGB LED, je vnitini plexisklo obrouSeno a za nim se nachazi soustava folii uzivanych v LCD
obrazovkach, které rozkladaji svétlo a budi dojem plosného zdroje podsviceni. Osvétlen je
pak cely prostor reaktoru (viz Obrazek 13).

Obrazek 13: Detail podsviceného prihledu reaktoru

Pro vytahovani a spousténi regulacnich ty¢i je vyuzito malého motoru s cizim buzenim,
ktery je ovladany modulem H-BRIDGE, ktery dokdze ménit smér ota¢eni motoru.

Vynikajicim feSenim instalace elektroniky se ukéazalo vyuziti jiz zminovaného
mikroprocesoru PICAXE20M2 zasazeného do modulu procesoru firmy H&S electronic
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systems. Od stejné firmy pochazi i H-BRIDGE pouzity pro fizeni motoru. Velkou vyhodou je
nejnizsi cena, profesionalni osazeni a vynikajici kvalita desek, jednoduché propojeni komponent i
napajeni (viz Obrazek 14). Jedinou deskou tisténého spoje, kterou je nutno vyrobit jsou piediadné
rezistory pro RGB modul. VSechny moduly jsou umistény v L profilu s otvory odpovidajicimi
rozte¢i dér u soustavy modulti od H&S electronic systems. Moduly jsou taktéz kompatibilni se
stavebnici Merkur. Mimo profil je umistén pouze motor, ktery se nachazi vn¢ reaktoru na hornim
krytu kontejmentu a RGB modul, ktery je umistén spolu s chladi¢em uvnitf na spodni ¢asti
reaktoru za vnitinim plexisklem.

+3V GND GND oKD ORD GND
) RIIN RIDUT— 1P
GND  +3 o= REIN REDUTL—— 15
TLi o
3 RIIN  R3UT———————B
MODUL REZISTORD RGE MODUL
r.e c1
MDODUL H-ERIDGE
MODUL TLACITEK B v M2 Ml — ML
33 NI M1t M1
5N I +5V
- K] MOTOR
MDDUL PROCESDORU
Obrazek 14: Signalové schéma zapojeni elektroniky
r W
ZAVER

Cilem prace bylo vytvofeni modelu jaderného reaktoru, ktery ndzorng ptibliZi princip
vyroby elektrické energie v jaderném reaktoru. Prace je koncipovéna jako navod k vytvoteni
dané pomticky v prostiedi dilen zdkladni Skoly. Néavod obsahuje postup vyroby, seznam
pouzitych materiall, seznam pouzitého naradi a zplisob, jakym byly pouzity. Byly zahrnuty
také mozné alternativy vyuziti materialti a provedeni vyrobnich postupti. Veskeré alternativy
byly porovnany s operacemi a materialy pouzitymi na modelu jaderného reaktoru. V obou
ptipadech byly uvedeny jejich vyhody, nevyhody a v piipadé€ pracovnich operaci také postup,
jakym byly provedeny. Jelikoz nemaji vSechny zakladni Skoly stejné technické zazemi, lze
z moznych alternativ postupt vyroby i materidlti vybrat takové, které lze realizovat i v méné
kvalitn€ vybavenych dilnach.

literatura

KLETECKA, J.; FORT, P. Technické kresleni. Brno: CP Books, 2005, 252 s. ISBN 80-251-
0498-2.

PINKER, J. Mikroprocesory a mikropocitace. Praha: BEN - technicka literatura, 2004. ISBN
80-7300-110-1.

FRIEDMANN, Z.; PECINA, P. Didaktika odbornych predmeétii technického charakteru.
Brno: Masarykova univerzita, 2013, 88 s. ISBN 978-80-210-6300-6.
Kontaktni adresa

Filip, Schwarz, Masarykova Univerzita, Pedagogicka fakulta, Pofi¢i 31, 603 00, Brno,
tel.: 773171619, mail: 406930@mail.muni.cz

59



mailto:406930@mail.muni.cz

Olympiada techniky Plzen 2016, 17. 5. 2016
www.olympiadatechniky.zcu.cz

NiZKONAKLADOVY MODEL FPV KVADROKOPTERY
LOW COST MODEL FPV QUADCOPTER

ONDREJ ZIVNY

Resumé

Vyrobek je zaméren na téma bezpilotnich létajicich prostredki , neboli dronii.
Ve své praci jsem vytvoril model malé velikosti, ktery je zcela plnohodnotny
a Vv praxi vyuzitelny k porizovani video/foto zdznamii. Pri sestavovani ukazkového modelu
Jjsem vyuzil bézne dostupné materialy, jejichz cena byla ve srovnani s komercné prodavanymi
vyrobky podstatne nizsi.

Abstract

The product is specialized to the topic drone. In my paper | created a fully-fletched model that
can be used to take photos or to record videos. For developing the model | was using non-
specialized materials available in normal stores because of low price compared to
commercial specialized products that can be found on the market.

Uvod

21. stoleti Ize charakterizovat obrovskym technologickym pokrokem, ktery je patrny
ve vSech oblastech Zivota ¢lovéka. Vyznamnym rysem technického pokroku je proces
modernizace, automatizace a robotizace lidské ¢innosti. Fenoménem dnesni doby jsou také
bezpilotni 1étajici prostiedky, které jsou obecné znamy pod nazvem dron. Trh s drony
celosvetove roste raketovym tempem.

Lze je rozdélit na drony vojenské a ne-vojenské. Podle konstrukce je mozné vidét
kvadrokoptéry (Ctyii vrtule) zatim nejrozsifenéjsi, ale miizeme se setkat i s hexakoptérou (Sest
vrtuli), oktokoptérou (osm vrtuli) atd.

V posledni dobé se stale Cast€ji objevuji drony, které jsou urceny pouze pro zabavu,
nebo pro profesiondlni praci fotografii a filmai. Spousta lidi vidi vyuziti pro zhotoveni
zajimavych fotografii nebo naptiklad vydélku. OvSem malokdo si uvédomuje rizika spojena
S jejich provozovanim. Jednim z rizik pfi pouZivani je bezpecnost, ktera je zasadni predevsim
u lidi, ktefi nemaji zkuSenosti s modelafstvim. Jejich nezkuSenost a neznalost ¢asto konci
nepifijemnym padem dronu, nebo uplnou ztratou piistroje. Velkym problémem je taktéz 1étani
nad seskupenim lidi, kdy v pfipad¢ poruchy hrozi nebezpeci trazli. Provozovani dronid by
mélo podléhat zakontim, avSak jejich dodrZzovani se lisi stat od statu. Nékde je 1étani drony
zakazano uplng, s vyjimkou t&ch vojenskych, a nékde mohou létat bez omezeni. Utad
civilniho letectvi v Ceské republice fesi legislativu pro vyuZiti dronti u nés.

Pracovni postup

Jedna se o upravovany model, vlastni konstrukce. Ram jsem zhotovil pomoci tisku na
3D tiskarné, jako material jsem zvolil zeleny ABS. Konstrukce je seSroubovana Srouby M3 a
doplnénd cernymi distancnimi sloupky o velikosti 45mm s vnitinim zavitem, z materidlu
polyamid. Délka konstrukce je 21cm, Sitka 28cm a vyska vcetné podvozku je 8cm. Ram je
taktéz vybaven pozi¢nimi LED pasky pro snadnéjsi orientaci pfi letu. Pohon obstaravaji
sttidavé elektromotory znacky KINGKONG s mozZnosti napajeni 7.4 - 14.8V. Véha motoru je
pouhych 28 gramil.
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Obr. ¢. 1 Stiidavy elektromotor Kingkong

Motory jsou osazeny 5 x 4.5 vrtulemi. Regulaci obstaravaji ¢tyfi stiidavé regulatory
DIJI OPTO 30A. Dron je vybaven fidici jednotkou Afroflight NAZE32 verze rev.6, kterou
pohani 32-bitovy ARM procesor bézi na 3.3V / 72MHz. V desce je integrovany gyroskop a
akcelerometr. V piipadé zajmu lze k desce dokoupit také GPS modul. Deska je vybavena také
pfidavnym monitorovani napéti baterie a alarmem nizkého napéti. Rozméry jsou pouhych
36 x 36 mm a vaha 8 g. Programovani fidici desky probiha ptes aplikaci CLEANFLIGHT,
kterd je velice hezky zpracovani. Drobnou nevyhodou je fakt, Ze se jednd o open-source
feSeni. Aplikace je obCas nestabilni, a proto je tfeba programovani provadét ve vice krocich.

Obr. ¢. 2 Ridici jednotka Afroflight NAZE32 rev.6
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?

Disconnect

ard or frame on leveled surface, proceed with calibration, ensure platform is not moving during calibration period

at least 360 degrees on all axis of rotation, you have 30 seconds to perform this task

10 default

Backup your configuration in case of an accident, CLI settings are not included - See 'dump’ cli command

Info
Reset Z axis, offset: 0 deg

Cal wn
Q GPS
.

Instruments

Q&

Port utllization: D: 4% U 1% | Packeterror: 0 | 12Cerror:0 | Cycle Time: 1003 | 121

Obr. ¢. 3 CleanFlight open-source

Povely fizeni jsou pfenaSeny pomoci 4 kanalové RC soupravy Hobbyking, pracujici na
frekvenci 2.4GHZ.

Pfenos obrazu obstaravd systém SKYZONE 32CH 5.8Ghz, ktery je vybaven
polariza¢nimi anténami pro zvyseni dosahu obrazu. Vyrobek je vybaven dvéma kamerami.
Prvni je klasicka sportovni kamera, ktera slouzi k pofizovani zdznamu. Druh4 kamera je FPV
SONY CCD kamera, ktera pracuje se systétmem SKYZONE a ptenasi aktualni obraz do bryli
QUANUM. Jedna se o oblibenou variantu FPV bryli za pfijatelnou cenu. Bryle jsou vybaveny
pfijimacem signalu a uvnitf bryli se nachazi LCD displej, na kterém se zobrazuje zivé obraz,
ktery dron zachycuje.

Napajeni celého vyrobku obstarava tii¢lankovy lithium-polymerovy akumulator
FOXY o kapacité 2200 mAh. Pro tento druh akumulétoru jsou typické vlastnosti:

Nizka hmotnost
Relativné vysoka kapacita
Minimalni samovybijeni

Velka vykonnost
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Obr. €. 4 nizkonakladovy model FPV kvadroptéry - foto autora

ZAVER

Zhotoveny model dokazuje, Zze za minimalnimi naklady je mozné zhotovit pomérné
pfesné a kvalitni zafizeni. Vyuziti takto malého piistroje je idedlni na rekreadni létani. Ridici
deska NAZE32, je dle mého ndzoru nejlepsi na nauceni 1étani s drony. VSem zacateénikiim
bych rdd doporucil zakoupeni pocitacového simuldtoru, pomoci kterého je mozné ziskat
zakladni znalosti s 1étdnim. Na zavér bych rad doplnil informaci, ze se nejedna o hracku, ale
o model, ktery mize zplsobit pti padu z vysky nepiijemna zranéni. VZdy postupujte podle
pokyntl vyrobce, které jsou uvedeny v manualech. Nelétejte nad davy lidi! Pfi 1étani myslete
1 na zdravi ostatnich osob, které se v blizkosti pohybuji.

Kontaktni adresa

Ondiej Zivny

Masarykova univerzita Brno - Pedagogicka fakulta
zivnyo@gmail.com

tel: 730604867
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ELEKTRONICZNY SYSTEM ZARZADZANIA SZKOLA
»,E-DZIENNIK” ZREALIZOWANY NA PODSTAWIE BADAN
PEDAGOGICZNYCH

ELECTRONIC SYSTEM MANAGEMENT SCHOOL "E-JOURNAL"
CREATED BASED ON RESEARCH PEDAGOGICAL

KRYSTIAN TUCZYNSKI

Uniwersytet Rzeszowski

Wydziat Pedagogiczny
Resume
W artykule przedstawiona zostata realizacja autorskiego systemu informatycznego stuzqgcego
do administrowania szkotq. Wytyczne w oparciu, o ktore powstat byly efektem doglebnej
analizy przeprowadzonych w ramach pracy badan z zakresu efektywnosci wykorzystywania
dziennikow elektronicznych w szkolach.
Abstract
The article presents the implementation of proprietary information system for the
administration of the school. Guidelines based on which arose were the result of in-depth
analysis carried out in the framework of the work of research on the effectiveness of the use of
electronic logs in schools.

Wstep

Obecnie bez watpienia zauwazy¢ mozemy gwattowny rozwdj techniki. Nowoczesne
technologie wkraczaja niemal do kazdej dziedziny Zycia i sukcesywnie je rewolucjonizujqz.
Aby zobrazowac jak wazne sg dla nas obecne wytwory techniki wystarczy wyobrazi¢ sobie
dyskomfort jaki odczuwamy w momencie, gdy nie mamy do nich dostgpu (np. brak
mozliwoséci skorzystania z Internetu czy telefonu komorkowego). Aktualny stan wynika
z faktu, 1z owe narzedzia zapewniaja dostgp do interesujacych danych oraz w znacznym
stopniu utatwiajg wykonywanie przez wielu zadan.

Czynniki o ktorych wspomniano powyzej stanowity impuls do wkroczenia
nowoczesnych technologii réwniez w dziedzing szeroko pojetej edukacji. Poza niebagatelnym
wptywem wprowadzenia elektronicznych urzadzen, tj. komputerow, czy tablic
interaktywnych do szkot, warto zwrdci¢ uwage na zmiany dokonujace si¢ w sferze
administrowania placowkami o$wiatowymi. Papierowa forma prowadzenia ewidencji
szkolnej odchodzi stopniowo do lamusa, a w jej miejsce wchodzag systemy informatyczne,
ktérych mozliwosci pozwalaja na szybsze, efektywniejsze i1 znacznie mniej zawodne
prowadzenie dokumentacji szkolnej, kontrole wynikow, czy komunikacj¢ na linii nauczyciel-
uczen-rodzic.

? K. Tuczynski, Efektywnos¢ wykorzystywania elektronicznego systemu zarzqdzania szkolg — badania
wilasne [w:] Walat W., Lib W., ,,Edukacja — Technika — Informatyka”, Wyd. UR, Nr 1/2016 ISSN:
2080-9069, s. 45.
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Zakres wykorzystywania dziennikow elektronicznych — badania wlasne

Elektroniczne systemu zarzadzania szkola zwane, potocznie e-dziennikami, stanowig
interesujagce wyznanie dla osob zwigzanych z branzg programistyczng, o czym moze
swiadczy¢ duza ich liczba na rynku. Wsrdd najczesciej wykorzystywanych wyrdzni¢ mozemy
m.in. Vulcan, Librus czy e-szkola24. Wybdr ten uwarunkowany jest bogatym zakresem
funkcjonalnosci oraz przyjaznym interfejsem kazdego z wymienionych systemow
informatycznych.

W oparciu o dwa z nich (Librus i Vulcan) zrealizowane zostaty badania pedagogiczne,
ktorym zostaly poddane trzy grupy respondentow. W ich skiad wchodzili kolejno:
nauczyciele, uczniowie oraz ich rodzice. Kazda z badanych grup otrzymata kwestionariusz
ankiety zawierajacy pytania z zakresu efektywnos$ci wykorzystywania dziennikow
elektronicznych w szkolach wraz z metryczka dotyczaca wieku, plci czy nauczanego
przedmiotu (w przypadku ankiety przeznaczonej dla nauczycieli).

W oparciu o doglgbng analize wynikow badan zaobserwowanych zostalo wiele
zardwno pozytywnych, jak i negatywnych spostrzezen oraz nieocenionych wnioskow.

Wsrdéd najwigkszych pozytywoéw wyr6zni¢ mozemy m.in. znaczny optymizm,
wyrazajacy si¢ wsrod kazdej z badanych grup, dotyczacy mozliwosci dogtebnej analizy pracy
ucznidow. Kolejnym, niemniej waznym wnioskiem sa, zdaniem wigkszosci badanych, lepsze
wyniki wnauce oraz zwickszona frekwencja ucznidbw. Rownie optymistycznym
spostrzezeniem jest, zdaniem nauczycieli, nieocenione wspomaganie procesu tworzenia
dokumentacji szkolnej.

Poza niewatpliwymi korzySciami wynikajacymi w wykorzystywania e-dziennikow,
wsrod wnioskow znalazto si¢ roéwniez kilka negatywnych spostrzezen.

Pierwszym, a zarazem jednym z najwazniejszych bylo dostrzezenie wyraznego
problemu z zakresu komunikowania si¢ za posrednictwem e-dziennikdw. Zaobserwowany
problem jest o tyle powazny, iz dotyczy zar6wno nauczycieli, ucznidow jak i ich rodzicow bez
wzgledu na zadng ze zmiennych posredniczacych tj. wiek czy pte¢ respondentéw. Roéwnie
waznym wnioskiem jest fakt, iz znaczna czg$¢ rodzicow korzysta z e-dziennikow bardzo
rzadko lub wogodle, wskutek czego niemal catkowicie wiedz¢ na temat swojego
podopiecznego ograniczajz; do spotkan wywiadowczych odbywajacych si¢ jedynie kilka razy
W ciggu semestru”.

Przyczynge takiego stanu rzeczy upatrywa¢ mozna w fakcie, iz obecne systemy cechuja
si¢ duza zlozonoscig wynikajaca z bogatego zakresu funkcjonalnosci, z wykorzystywaniem
ktorych czgs¢ uzytkownikéw moze mie¢ problem.

Wspomniane powyzej czynniki stanowily impuls do wykonania prostego, intuicyjnego
| przystepnego oprogramowania wspomagajgcego prace szkoly oraz analize osiggnieé
uczniow.

Autorski program ,,E-dziennik”

® K. Tuczynski, Techniczno-informatyczne kierunki rozwoju systeméw elektronicznego

zarzgdzania szkolg, [w:] "Kwartalnik Edukacyjny" 2015, nr 4(83), s. 67. ISSN: 1230-7556
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Autor oprogramowania postawit sobie za cel wykonanie prostego, tatwego w obstudze
oraz ograniczonego jedynie do kilku podstawowych funkcji informatycznego systemu
administrowania szkola.

Oprogramowanie zostalo wykonane za pomoca dwodch specjalistycznych narzedzi
programistycznych.

Pierwsze z nich, o nazwie phpMyAdmin, stuzy do zarzadzania relacyjnymi bazami
danych i napisane jest w jezyku programowania PHP. Za jego po$rednictwem powstata baza
danych skladujgca informacje dotyczace m.in. danych osobowych nauczycieli czy
otrzymanych przez uczniow ocen.

Drugim z wykorzystywanych narzedzi byt jezyk zapytan SQL, ktorego zadaniem byta
modyfikacja danych zawartych w poszczegdlnych rekordach tabel znajdujacych sie w bazie
danych. Za pomoca okreslonych komend wywotywanych poprzez zaznaczenie konkretnej
opcji nastgpuje pobranie interesujacych nas danych i wyswietlenie ich w przystepnej formie.

Pierwszym krokiem jaki nalezy spelni¢ w celu wykorzystywania ,,e-dziennika” jest
wykonanie rejestracji, ktora podzielona zostata w oparciu o grupe docelowa dla nauczycieli
lub uczniéw. Po poprawnym wypetieniu formularza rejestracyjnego wraz z mailem, ktory
zostal podany przy rejestracji otrzymujemy hasto za pomoca ktérego mozemy zalogowac si¢
do systemu.

LOGOWANIE DO SYSTEMU - UCZEN

E-mail: krystian.tuczynski@gmail.com\

Haslo: esessss

Rys. 1. Logowanie si¢ do systemu na konto ucznia (zrédto: opracowanie wiasne).

Powstaly program sktada si¢ z dwoch podstawowych modutow, ktére rdznig si¢ od
siebie poziomem dostepu do okreslonych opcji.

| |
o of)
|

|

GRATULACJE
LOGOWANIE NA KONTO NAUCZYCIELA PRZEBIEGEO POPRAWNIE

AKTUALNA DATA | CZAS: 22-04-2016 13:29

Wsréd funkcjonalnosci e-dziennika mozemy wyréznié m.in.: )

Rys. 2. Modut nauczyciela po zalogowaniu (zrédto: opracowanie wiasne).

Modut NAUCZYCIEL pozwala na wprowadzenie uczniom ocen uczniom,
wystawianie uwag, wysylanie okreslonych informacji do ucznidéw i ich rodzicow, a takze
modyfikacje planu lekcji. Dzigki prostej konstrukcji narzedzia stluzacego do komunikacji
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nauczyciel z powodzeniem moze skontaktowaé si¢ zardOwno z uczniem jak i jego rodzicem.
Dzieki mozliwosciom oferowanym przez ,,e-dziennik” nauczyciel w kazdej chwili moze
dokona¢ analizy ocen z kazdego z realizowanych w szkole przedmiotow, dzigki czemu
posiada on wiedz¢ o pelnym przekroju mozliwosci danego ucznia. Wsréod mozliwosci
wyrdzni¢ nalezy réwniez mozliwos¢ zmiany swoich danych osobowych oraz hasta.

Nadawca Dataiczas Tresé

ktuczynski@ur.edu.pl 2016-02-09 23:54:00 Wiadomosc

janusz 2016-02-12 13113131 Jurku, zgho$ sie jutro pilnie do pokoju nauczycielskiego

ktuczynski@ur.edu.pl 2016-02-12 23:50:35 Wiadomos¢ do Jurka

Rys. 3. Lista wiadomosci od nauczycieli na koncie ucznia (zrédto: opracowanie wlasne).

Modut UCZEN/RODZIC pozwala z kolei na dogladanie osiagnigé naukowych,
przeglad informacji od nauczycieli oraz uwag dotyczacych zachowania. W powyzszego
modutu korzysta¢ moga zarowno uczniowie, jak i ich rodzice, ktorzy za jego posrednictwem
maja peten wglad w wyniki swoich podopiecznych. Dzigki mozliwosciom oferowanym przez
utworzony system uczen ma z kolei mozliwos¢ ciaglej samokontroli, ktora z cata pewnos$ciag
korzystnie wpltywa na jego osiagnigcia szkolne. Analogicznie do konta z uprawnieniami
nauczyciela, istnieje rowniez mozliwo$¢ zmiany swoich danych osobowych oraz hasta.

DANE | OCENY UCZNIOW

PAMIETA), ZE MOZESZ WPROWADZAC OCENY JEDYNIE Z PRZEDMIOTU, KTOREGO UCZYSZ
OCENY Z POZOSTALYCH PRZEDMIOTOW MOZESZ JEDYNIE PRZEGLADAC

Jezyk polski:

Jezyk angielski: 2,4, +4,3,43,2
Jezyk niemiecki:

Geografia:

Biologia:

Histaria:

Matematyka:

‘Jan Majewski
Jezyk polskiz
Jezyk angielski: 3, 4+
Jezyk niemiecki:

Geografia:

Rys. 4. Narzgdzie dla nauczycieli przeznaczone do wprowadzania ocen (zrédto: opracowanie wiasne).

Podsumowanie

Zrealizowany system informatyczny dzigki swojej intuicyjnos$ci, przystepnosci i
prostocie mogltby przyciggnaé nawet tych uzytkownikow, ktoérzy na co dzien nie korzystaja w
duzej mierze z technologii informacyjnych oraz mogltby z powodzeniem zosta¢ wdrozony do
codziennej praktyki szkolnej.
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ZASTOSOWANIE TECHNOLOGII ,,AR-BOOK” W ROZWIJANIU
WYOBRAZNI DZIECI I MLODZIEZY

APPLICATION TECHNOLOGY ,, AR-BOOK” IN DEVELOPING THE
IMAGINATION OF CHILDREN AND YOUNG PEOPLE

TOMASZ WARCHOL

Uniwersytet Rzeszowski
Wydzial Pedagogiczny

Resume

Artykut przedstawia aktualng potrzebe rozwijania wyobrazni dzieci i miodziezy poprzez
zastosowanie technologii rozszerzonej rzeczywistosci. W artykule przedstawiono takze
przyktad konstruowania éwiczen w technologii ,, AR-book ”.

Abstract

The article presents the current need to develop the imagination of children and young people
through the use of augmented reality technology. The article presents the example
construction of the exercises in the technology of "AR-book™

Wstep

Obecny bardzo szybki rozwoj techniki prowadzi do tego, ze na naszym rynku kazdego
dnia pojawiajg si¢ nowoczesne rozwigzania konstruktorskie, ktore rewolucjonizujg rdzne
dziedziny zycia ludzkiego. W ostatnim czasie bardzo czgsto spotykamy si¢
z wykorzystywaniem technologii rozszerzonej rzeczywistosci (AR).

Technologia ta polega na taczeniu obrazu $wiata rzeczywistego z elementami
stworzonymi poprzez zastosowanie technologii informatycznej. AR generuje w realnym
czasie przy uzyciu kamery urzadzenia elektronicznego takiego jak: komputer, tablet,
smartfon, wirtualne informacje np. wizualizacj¢ obiektow 3D, wizualizacje zjawisk, ktoére
cztowiek widzi na ekranie uzywanego urzadzenia®.

Rozwdj wyobrazni pod wplywem AR

Wiasnie rozpoczat si¢ okres, w ktorym zastosowanie AR ukierunkowane jest mocno
na edukacje, poprzez liczne programy komputerowe, ktére wspomagaja proces uczenia si¢
I nauczania. Swoj poczatek maja tez badania dotyczace mozliwosci AR w edukacji, ktore
odbywaja si¢ na poziomie pobudzenia zainteresowan, zwigkszania transferu wiedzy,
podnoszenia jako$ci ksztatcenia, a przede wszystkim stymulacji i pobudzania wyobrazni
uczniéw 1 mlodziezy do pracy poprzez stosowanie rozszerzonej rzeczywistosci.

Na podstawie przeprowadzonych dotychczas badan mozemy stwierdzi¢, ze zard6wno
nauczyciele, jak i uczniowie sa zadowoleni z tego, ze AR pojawia si¢ w szkole, gdyz upatruja
w niej czynnik ulatwiajacy rozwigzanie niektorych probleméw edukacyjnych przede

* Warchot T., Rozszerzona rzeczywistos¢ jako nowoczesne techniczno-informatyczne narzedzie
dydaktyczne, [w:] ,,Kwartalnik Edukacyjny” 2015 nr 4(83), s. 50 - 57.
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wszystkim mozna mie¢ nadziej¢, ze AR rozwija wyobrazni¢ uczniéw, ktora wedtug ich oceny
jest mocno zaniedbana®.

Badania w zakresie rozwoju wyobrazni pokazuja, ze uczniowie potrzebuja rozwoju
wyobrazni przestrzennej, bo pozwala im rozwija¢ projektowanie struktur technicznych,
w planowaniu przestrzeni na wykonywanie prac, czy budowli. Nastepnym waznym
elementem jest takze wyobraznia konstrukcyjna, ktora stanowi dla ucznia istotny sktadnik
w zakresie projektowania i konstruowania, réznych obiektow. Te dwa rodzaje wyobrazni
w badaniach uzyskaly najwyzszy wskaznik, dlatego mozna wnioskowaé, Ze sa one
wspotczesnie bardzo wazne dla rozwoju zdolnosci psychicznych uczniéw. W badaniach
wskazano takze na wyobrazni¢ kinetyczng i operacyjna, jednak ich wskazniki byty znacznie
nizsze. AR pozwala takze na rozwdj 1 tego typu wyobrazni, gdyz umozliwia tworzenie
odpowiednich zestawoéw ruchéw i wykonywanie operacji odpowiednio zaprogramowanych
przez projektantow.

Mozemy na podstawie tego skroconego raportu badan z zakresu rozwoju wyobrazni
pod wplywem rozszerzonej rzeczywisto$ci stwierdzi¢, ze jest to technologia, ktéra ma
W sobie potencjat do dalszego rozwoju i zastosowania w edukacji.

Technologia AR-book

Na podstawie wynikdw badan przedstawionych w powyzszym podrozdziale
opracowano pierwszg cz¢s¢ AR-book. Jest to aplikacja przeznaczona zarowno na smartfony,
jak ikomputery, telewizory z modutem kamery i przegladarki internetowe. Powstata
z potaczenia dwoch podstawowych komponentow oprogramowania Unity 3D i bibliotek
Vufori.

Pierwszy z wymienionych komponentow Unity3D jest programem komputerowym
stuzacym do tworzenia gier komputerowych na platformy Windows i Mac. Jednak jego
zastosowania juz nie tylko ograniczajg si¢ do takiej roli, bo coraz czesciej przy uzyciu wtasnie
tego oprogramowania i implementacji Vufori tworzy si¢ zaawansowane Srodowiska AR.
Implementacja Vufori jest jednym z najistotniejszych elementéw, gdyz to wlasnie na
podstawie tych bibliotek mozna uzywaé¢ kamer¢ zainstalowana w urzadzeniu, a co wigce]
biblioteki te pozwalajg takze na dodanie do $rodowiska AR tzw. cel (target), czyli miejsc,
w ktoérych beda wyswietlac si¢ zaprojektowane w dalszym etapie modele, symulacje czy inne
elementy, ktore programista zaimplementuje. Biblioteki te majg wiele zalet, gdyz bardzo
mocno rozwijajag mozliwosci AR. Jest to spowodowane tym, ze pozwalaja na wyswietlenie
obiektow na dowolnym zdjgciu, obrazie, powierzchni. Jest to zalezne tylko 1 wytgcznie od
kreatywno$ci konstruktora. W przypadku dawnych aplikacji istnialo duze ograniczenie
spowodowane tym, iz miejsca, w ktorych mialy wyswietla¢ si¢ elementy musialy mieé
odpowiednig konstrukcj¢ przedstawiona na rysunku ponize;.

® Warchot T., Badanie mozliwosci edukacyjnych rozszerzonej rzeczywistosci — sprawozdanie z badar
[w:] ,,Edukacja — Technika — Informatyka”, Wyd. UR, Rzeszéw Nr 1/2016, s. 126.
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Rys.1. Konstrukcja markera®.

Aktualnie poprzez wspomniane wyzej komponenty mozemy tworzy¢é dowolne
markery. Wiasnie na potrzeby dzieci w wieku wczesnoszkolnych zostal zaprojektowany AR-
book, w ktorym procz zwyklej ksigzki, dziecko dzigki zainstalowaniu aplikacji na swoim
smartfonie, moze zobaczy¢ obiekty w postaci 3D. Jest to niewatpliwie bardzo warto$ciowy
krok w kierunku zwigkszenia transferu wiedzy, ksztaltowania wyobrazni przestrzennej, jak
réwniez myslenia tworczego.

AR-book zostal zaprojektowany jako wirtualne rozszerzenie ksigzki dla dzieci,
przeznaczonej do poznania zwierzat gospodarstwa domowego i wykonywanych prac rolnych
w okresie wiosennym. Na podstawie poszczegdlnych kartek utworzone zostaty cele, na
ktorych osadzono poszczegdlne obiekty 3D zaprojektowane w programie 3DS Max.
W ksigzce tej wystepuje okoto 90 réoznych modeli jak np. zwierzeta, pokarmy, pojazdy,
budynki. Na rysunku ponizej przedstawiono efekt dziatania AR na stronie gtéwnej ksigzki.

¢ Zrodto: hitp://www.buildar.co.nz/buildar-free-version/free-tutorial -part-2
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Dzigki wizualizacji przedstawionych elementéw dziecko moze ksztattowac i rozwijaé
swojga wyobrazni¢, zobaczy¢ w 3D rdzne obiekty i przygladnaé im si¢ z bliska dzigki funkcji
zoom, jaka daje rozszerzona rzeczywistosc.

Jest to pierwszy etap prac nad projektem interaktywnego AR-book-a. W dalszych
czgsciach projektu zostang dodane efekty dzwigkowe, liczne animacje wraz z filmami
edukacyjnymi.

Zakonczenie

Rozw¢j technologii AR, jak wida¢ znajduje swoje zastosowanie takze w postaci
wirtualnej ksigzki. Juz na podstawie pierwszych prac nad projektem AR-book mozemy
stwierdzi¢, ze w przysztosci bedziemy doswiadczaé coraz czesciej dodatkéw do ksiazek,
podrecznikoéw, ktore beda uzupetnia¢ tresci ksztalcenia o dotychczas nie mozliwe do
zrealizowania elementy interaktywne i trojwymiarowe.
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7 Zrédto: opracowanie wlasne.

® Zrédlo: opracowanie wlasne.
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ROBOPOSTAK
ZUZANA KOCOURKOVA, PIVEC JAKUB

Resumé

Prace se zabyva konstrukci a programovanim statického postovniho robota. Je vytvoren ze
stavebnice LEGO®™ Mindstorms® NXT 2.1 a simuluje tFidéni a distribuci odeslané posty.
V clanku se také venujeme moznosti vyuziti modelu ve vyuce.

Abstract

This thesis deals with the construction and programming of a static post robot. It is made of
the set LEGO®™ Mindstorms® NXT 2.1 and it simulates sorting and distributing of sent mail. In
the article we also focus on the possibility of using the model in the classroom.

Uvod

V ramci predmétu Robotizace a fizeni procesti na KITTV PedF UK jsme se rozhodli
sestavit robota, ktery bude vyuZitelny ve vyuce. K dispozici jsme méli stavebnici LEGO®
Mindstorms® NXT 2.1 a roziifenou sadu Education. Vytvofili jsme graficky navrh
v programu LEGO Digital Designer 4.3 a zkonstruovali model robota, jehoz cilem je tfidit
a distribuovat odeslanou postu podle zadaného adresata. Vzhledem k jeho tcelu jsme mu dali
nazev Robopostak.

Konstrukce
oy

Obr. 1: Rameno Obr. 2: Zakladna Obr. 3: Podstavec

Jedna se o statického robota, jehoZ hlavni ¢ast konstrukce se ota¢i pomoci motorku
umisténého v kotvici ¢asti. K jeho ovladani slouzi fidici kostka, do niZ jsou zapojeny tfi
motorky, dva tlakové senzory a RGB senzor. Celkové lze robota rozdélit na 3 ¢asti:
podstavec, zdkladna a rameno.

Podstavec
Podstavec je tvofen Ctyimi polozenymi koly slouzicimi k stabilizaci celé robustni
konstrukce. Na nich je ukotveny motorek, ktery otaci celou zakladnu v horizontalnim sméru.

Zakladna

Zakladna je centrdlni casti robota. Obsahuje ovladaci kostku, RGB senzor pro
rozeznani adresata, tlakovy senzor pro odeslani poSty a tlakovy senzor pro ukonceni
programu. Na zdkladnu je piipevnéno rameno pomoci dal§iho motorku, ktery jim pohybuje
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smérem doll a nahoru. Pfi konstrukci zékladny je nutné kontrolovat umisténi jednotlivych
technickych zafizeni s ohledem na vyvazeni robota a moznost jeho otaceni.

Rameno

Celé rameno se sklada ze tii ¢asti: dvé mens$i ramena propojend motorkem a box
(kosik) na postu. Prvni rameno je pfidélané k motorku v zakladn€ pomoci ozubenych kolecek
a na n¢j je pripevnén motorek, ktery tvoii kloub a zaroven pohybuje druhym ramenem,
obdobné¢ jako motorek v zakladné. V tomto piipadé je dulezité spravné natoceni a piipevnéni
obou motorki. Na konci druhého ramena je pomoci tycky pfipevnén box, coz umoziuje jeho
rovnobézné srovnani s podlozkou v jakékoli pozici ramena.

Cinnost

Robot umi rozlisit az ¢tyfi adresaty podle jejich barvy (bild, Cervena, modra a zelend).
Do prislusného boxu (nosi¢e) vlozi odesilatel zpravu a zada adresata, kterého urcuji desticky
ze stavebnice SEVA polepené vystfizenymi obdélniky z barevného papiru. Desticku
s odpovidajici barvou vlozi odesilatel do boxu smérem k RGB ¢idlu uprostied robota. Kazdy
Z adresatl je umistén v jiném smeéru.

Cinnost robota je nasledujici. Odesilatel vlozi postu, uréi adresata a da robotovi impulz
k odeslani posty stisknutim tlakového senzoru umisténému na boku robota. Ten piesune kosik
kK RGB ¢idlu, vyhodnoti adresata a doru¢i postu otocenim zédkladny podle zadané barvy
a pohybem ramena. Adresat ma na piijeti posty pét sekund a poté se robot vrati do pozice pro
odesilani posty. Po ukonceni prace 1ze robota vypnout pomoci tlakového senzoru umisténé¢ho
na vrchni strané robota. Timto zptisobem se ukon¢i program a robot se vrati do parkovaci
polohy. Opétovné spusténi robota je mozné pomoci fidici kostky.

Programovani

Pro napsani programu jsme vyuZili software LEGO Mindstorms NXT. Logika celého
algoritmu neni nijak slozitd. Po zapnuti programu se box na poStu zdvihne do pozice pro
odesilani. Poté je vSe uzavieno v cyklu, aby robot stale naslouchal, zda nedostane impulz
k ¢innosti. Tak se stane stisknutim jednoho z tlakovych senzorim. Nasleduje tedy podminka,
ktera rozliSuje, ktery senzor byl stisknut.

Po stlaceni tlakového senzoru pro odeslani posty se box ptresune k RGB c¢idlu a podle
toho, jakou ma odesilatel barvu, vykona rameno pohyb smérem k piijemci a pted n¢j polozi
kosik. Casova prodleva zajisti pozastaveni robota v dané pozici. B&hem této pauzy si pifjemce
vyzvedne svou postu. Poté se box vrati zpét do pozice pro odeslani.
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Stiskneme-1i tlakovy senzor pro vypnuti robota, robot zaujme parkovaci pozici a dojde
Kk Gplnému ukonéeni programu.
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Obr. 1: Program

Vyuziti ve vyuce

Pro kazdého clovéka je dileZité nejen abstraktni logické mySleni pouzivané pfii
programovani, ale také manudlni zru¢nost. Oboji mizeme zakiim umoznit diky robotizaci.
Manipulace se stavebnici neni obtiznd, ale ani pfili§ trividlni, a Zaci tak trénuji svou jemnou
motoriku. Pro spravné fungovani robota musi také porozumét principim mechaniky. Nejvétsi
vyhodou konstrukce robota se Zaky je podle nas moznost redlné otestovat vytvoreny program.
Vzhledem k tomu, Ze programovaci jazyk je tvoren jednotlivymi pfeddefinovanymi bloky, je
programovani snaz$i nez pii praci s textovym kédem. Vytvofit tohoto robota by podle nés
méli zvladnout i Zaci na druhém stupni ZS, ale pravdépodobné s podateéni pomoci uéitele.
DalSim pfinosem jsou rizné moznosti modifikace, rozsifeni a vylepSeni robota. Nakonec
muZeme timto zptisobem ilustrovat fungovani tiidicich systém.

Zaveér

V pribéhu prace jsme se museli vyrovnat s nékterymi problémy. Hlavnim byla robustnost a stabilita
konstrukce, kterou jsme vyftesili stabilizaénimi koly pfipevnénymi na spodni strané robota. Celou
konstrukci jsme postupné zpevinovali, aby pii jakémkoli pohybu robota nedochazelo k povoleni spojd,
naklonu robota apod.

Pokud robot ziistane néjakou dobu zapnuty a box bude v pozici pro odeslani, dojde k povoleni ramena
a mirmému otoceni motorkdl. Toto otoceni bud’ znemozni RGB senzoru pfecteni adresy anebo pii
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polozeni boxu bude dochazet k narazu do podlozky. Po povoleni ramena je nutné provést opétovnou
kalibraci robotického ramena. Tento problém jsme vyfeSili ptfipevnénim tlakového senzoru pro
vypnuti robota. Po jeho stisknuti zaujme robot parkovaci polohu, ve které je box polozeny na
podlozce, coz nezatézuje motorky.

Zalezet jsme si dali také na estetické strance robota. Kromé adresnich desticek jsme vyrobili také
krabi¢ku na postu, poloZenou v kosiku, a podlozku s plankem. Podlozku tvofi ¢tvercova ctvrtka
rozdelena na Ctyii barevné kvadranty. Robot se postavi doprostfed podlozky urCenym smerem a zaci
okamzité vidi barvy oznacujici piijemce.

Vétime, ze robot bude piijemnym zpestfenim vyuky a pii jeho vytvafeni se budou moci realizovat
nejen technicky ale i umélecky zaméteni Zéci.

Obr. 2: Robopostak

Kontaktni adresa

Zuzana Kocourkova, KITTV PedF UK, zuzkakocourkova@centrum.cz

Jakub Pivec, KITTV PedF UK, jakubpivec@seznam.cz

76


mailto:jakubpivec@seznam.cz

Olympiada techniky Plzen 2016, 17. 5. 2016
www.olympiadatechniky.zcu.cz

WEBOVA DETEKTIVNI HRA ,,ZASKOK NA 221B BAKER STREET“
WEB DETECTIVE GAME “STAND IN AT 221B BAKER STREET”

ANNA LHOTANOVA

Resumé

,Zaskok na 221B Baker Street” je multimedialni projekt, ve kterém jsou riizné formy
multimedialniho obsahu propojeny v jeden funkcni celek — webovou hru. Samotna hra je
inspirovana stolni hrou ,,221B Baker Street “, kde je tikolem hrace vyresit detektivni pripad za
pomoci napovéd, které jsou ukryty v ulicich Londyna.

Abstract

“Stand in 221B at Baker Street” is a multimedia project that shows, how various forms of
multimedia content can be interconnected in a functional complex — a web game. The game is
inspired by the board game “221B Baker Street” in which the player’s task is to solve
a detective case using clues that are hidden in London streets.

UvVoD

Webova detektivni hra ,,Zaskok na 221B Baker Street je multimedidlni projekt.
Cilem projektu je ukazat, jak lze nékolik technik zpracovani multimedialnich dat (tvorba
rastrové grafiky a Uprava fotografii, natdCeni a stfih videozaznamu, kli¢ovani, nahravani a
zpracovani zvuku, tvorba webovych stranek, ...) pouzit pro vytvofeni jednoho
funk¢niho interaktivniho a ldkavého celku, jakym je webova hra.

Namét
Hra je inspirovana anglickou stolni hrou 221B Baker Street od spole¢nosti Gibsons,

Sutton, Surrey, SM1 4AF, kde je ukolem hrace na zaklad¢ postupné ziskavanych textovych
indicii vytesit predlozeny detektivni piipad.

Princip hry

S principem hry hrac¢e v uvodnim intru sezndmi postava Dr. Watsona. Co je hracovym
ukolem mu sdéli inspektor Lestrade na 221B Baker Street.

Ukolem hrade je vco nejkrat§im Gase rozluitit Sifru, kterd vede k vyfeSeni 1éta
neobjasnéného piipadu krddeze diamantii. Usnadnit rozluSténi Sifry maji hraci vypovédi
postav ¢i jiné indicie na lokalitdch, které jsou vyznafeny na hernim planu. Jaké lokace a
V jakém hernim potadi hrac navstivi je Cisté na jeho uvazeni. Musi ale brat v tvahu, Ze pfesun
mezi lokacemi se promitd do celkové doby feSeni piipadu (¢im vétsi vzdalenost celkove urazi,
tim bude jeho celkova doba feSeni piipadu delsi). Pokud si hra¢ mysli, ze Sifru jiz rozlustil,
vrati se na 221B Baker Street a tam pifed4d inspektoru Lestradovi rozlusténou Sifru.
V zévislosti na tom, zda hra¢ zada spravné ¢i Spatné feSeni se zvoli zavérecné video piibéhu.

Vyvoj aplikace

V prvni fazi jsem si stanovila celkovou koncepci a princip fungovani aplikace a zvolila
takové techniky pro jeji vyvoj, u kterych jsem méla jistotu, Ze mi umozni zajistit veskerou
pozadovanou funk¢nost. Rozhodla jsem se hru vytvofit prostiednictvim programovacich
jazyki HTMLS a JavaScript. Ty podporuji dostate¢né mnozstvi metod pro praci s video
objekty apro jejich interpretaci staci webovy prohlize¢. Ve velké mife jsem vyuzivala i
jazyka CSS3.

77



Olympiada techniky Plzen 2016, 17. 5. 2016
www.olympiadatechniky.zcu.cz

V druhém kroku jsem na ndmét ptipadu ,,The Adventure of the Thief’s Cipher z vyse
zminéné anglické stolni hry vypracovala scénaf, ktery obsahoval dialogy pro 15 postav
ptib¢hu a popis jednotlivych scén (lokalit).

Déle jsem ve spolupraci s détskymi herci divadelniho souboru Jitfenka pfi Domu déti
amladeze v Mladé Boleslavi natocila vSechna potiebnd zdrojova videa, ktera jsem dale
zpracovala pomoci aplikaci Adobe Premiere Pro CC 2015, Adobe After Effects CC 2015
a Adobe Audition CC 2015 do finalni podoby. Pro zasazeni postav do prostfedi hernich
lokalit, jsem pouzila techniku kliCovani a pro lepSi navozeni atmosféry prostiedi jsem
vénovala pozornost i zvukiim na pozadi (ruchim). Celkova stopaz vSech video souboru
pouzitych ve hie Cini téméi 18 minut. Aby byla zajisténa funkénost napifi¢ webovymi
prohlizeci zvolila jsem pro video soubory formaty MP4 a WebM.

Obrazek 15 — Prostiredi Adobe Premiere Pro, kde byla vytvaiena videa pro aplikaci.

V dal$im kroku jsem si vytvofila kompletni graficky vzhled aplikace (za pouZiti
HTMLS5 a CSS3) a vSech potiebnych grafickych objekti — herniho planu, obalky s Sifrou, atd.
(v prostiedi Adobe Photoshop CC 2015).

ZASKOK NA
221B BAKER STREET

Sherlock Holmes s Dr. Watsonem odjizdéji za piipadem mimo Londyn
a hledaji nékoho, kdo by za né zaskocdil na 221B Baker Street. Chcete se stat
na chvili detektivem, vyslychat svédky, hledat souvislost mezi ziskanymi

indiciemi a rozlustit tajemnou Sifru? Pfipravte si papir a tuzku a piijméte
Sherlockovu nabidku!

HRAT HRU

O PROJEKTU

Obz’lzek 16 — Ukazka grafického vzhledu aplikace (ivodni okno).
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Obrazek 17 — Ukazka grafického vzhledu aplikace (z pribéhu hr).

Nasledné jsem ptesla k nejpodstatnéjsi fazi vyvoje, a to k programovani aplikace. Pro
psani kodu jsem vyuzila prostiedi aplikace Adobe Dreamweaver CC 2015. Hra je vytvofena
vV ramci jednoho HTML dokumentu, jehoz obsah se méni v zavislosti na aktivité hrace. Pro
snadngj$i definovani funkci vazanych na jednotlivé DOM elementy jsem vyuZila moZnosti

javascriptové knihovny jQuery. Pro zajisténi plné funk¢énosti hry jsem nadeklarovala ptiblizné
40 funkci, z nichz nejdalezitéjsi jsou funkce zajist'ujici:

zobrazeni doby hry v€etné zapocteni Casu presunll mezi lokalitami,

pohyb figurky po hernim planu,

navstiveni hraCem vybrané lokace (pfehrani poZadovaného video souboru)
vyhodnoceni, zda se hraci podafilo Sifru spravné rozlustit, ...

BCADPNSOIRYMKJOV
UENHJLCAHJEOAMR
ATSUYSUMZUAAZEH

Obrazek 18 — Faze hry, kdy hrac¢ zadava své reSeni, jak Sifru rozllutil.
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function ch

()<=122){

Obrazek 19 — Ukazka kodu funkce, ktera vyhodnocuje, zda hra¢ spravné rozlustil Sifru.

V posledni fazi prob&hlo testovani hry, kdy jsem se ve spolupraci s nékolika
dobrovolniky snazila najit vS§echny mozné situace, do kterych se hra¢ mize dostat, a v téchto
situacich zajistit funkcénost aplikace a ucinit opatieni proti tzv. ,,rozsypani‘“ obsahu webové
stranky.

ZAVER

Moznost zahrat si detektivni hru, kterd rozviji hraCovo logické uvaZovani, neni
jedinym piinosem tohoto multimedidlniho projektu. Jelikoz struktura aplikace umoznuje
(zménou video obsahu a herniho tkolu) vytvoteni dalSich, nejen detektivnich ptib&ht, Ize tuto
hru pouzit jako motivacni prvek pii vyuce zpracovani multimedidlnich dat a nasledné
skupindm studentii zadat dlouhodobéjsi ukol, aby pomoci dané Sablony vytvofili hru vlastni.
Studenti si béhem tvorby potfebného multimedialniho obsahu hry mohou osvojit dovednosti
zZ oblasti zpracovani rastrové i vektorové grafiky, zpracovani videa a zvuku, tvorby webovych
stranek a programovani.
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WEBOVA APLIKACE PRO PROCVICOVANI ANGLICKE SLOVNI
ZASOBY

WEB APPLICATION FOR LEARNING ENGLISH VOCABULARY
MATOUS TRCA

Resumé

Webova aplikace slouzi k procvicovani slovni zdsoby anglického jazyka a vyuziva algoritmus
zalozeny na technice Spaced Repetition, tedy na efektivnim rozlozeni opakovani jednotlivych
karet tazajicich se na spravnou odpoved (tzv. flashcards) v case. Aplikace umozZiuje
uzivatelium registraci, vytvoreni vlastni kolekce karet a VOlitelné upozornuje o dennich
davkdch e-mailem. Vytvareni viastni kolekce je cdstecné automatizovino — uzivatel zaddava
slova, ktera si chce zapamatovat a systém vygeneruje karty pomoci volné dostupnych
slovnikovych APL

Abstract

The web application helps students to practice English vocabulary. The algorithm of the
application is based on Spaced Repetition technique, which incorporates increasing intervals
of time between subsequent reviews of previously learned flashcards. The application allows
users to register, to create a new collection of flashcards, and it optionally notifies them by e-
mail about their daily batch. The creation of flashcards is semi-automated — users input the
word, which they want to remember, and the system will generate flashcards using freely
available dictionary APIs.

UVOD

Pro vét§inu zemi, véetné Ceské republiky, je lingvou frankou anglicky jazyk, jakozto
hlavni dorozumivaci prostiedek védy, techniky, mezinarodniho obchodu, diplomacie a
internetu. Jelikoz se Ceska republika v ramci EU pohybuje na poslednich piickach znalosti
anglictiny a cizich jazykd obecné, existuje zde pomérné velky prostor pro zlepSeni
jazykovych schopnosti. Studie prokazuji, ze pravé slovni zasoba je pro studium ciziho jazyka
klicova. Nicméné ziskani dostateéné anglické slovni zasoby neni pro ceské studenty
jednoduchy tkol. Z téchto diivodl zacala vznikat aplikace, kterd se snazi studentim vyuku
anglické slovni zasoby ulehit.

PRINCIP TECHNIKY SPACED REPETITION

Technika je zaloZzena na matematickém modelu kfivky zapominani, jez vznikl
z vyzkumit Hermanna Ebbinghause. Diky tomuto modelu dokdzi SRS (oznaceni pro software
vyuzivajici tuto spaced repetition) vypocitat optimalni datum pro zopakovani karticky
vyhovujici dvéma zékladnim kritériim:

e Interval by mél byt co nejdelsi, aby se zajistila co nejmensi frekvence
opakovani a aby se vyuzil tzv. spacing effect, ktery tika, ze ¢im delSi je
prodleva mezi opakovanimi (az do jisté¢ho limitu), tim silnéj$i bude pamétova
stopa. Casté opakovani je nejen ztratou asu, ale mize také branit upeviiovani
novych informaci v paméti.
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e Interval by mél byt dostatecné kratky, aby se zajistilo, ze uzivatel si bude
informaci stale pamatovat.

VétSinou jsou SRS nastaveny tak, aby karticku zobrazily, kdyz je Sance na vybaveni
mezi 80 a 90 procenty, nikdy vSak diive neZz za jeden den, jelikoz konsolidace je silné
ovlivnéna spankem.

Zakladem vSech SRS jsou karticky, které na jedné stran¢ nesou otazku a na druhé
odpovéd’ (v angli¢tin€ je pro né zazity termin flashcards). V piipadé vyuky ciziho jazyka
obsahuje jedna strana slovo, které se chceme naucit a druhd pieklad, definici nebo synonyma.
Pro jedno slovo se zpravidla vytvoii dvé kartiCky, prvni se pta na pieklad (vyznam) slova
a druha naopak, ¢imz se zaruci, ze student cizi slovo pozna a zaroven ho dokaze produkovat.

Spaced Repetition systémy piedstavuji revoluci v tradi¢nich studijnich metodach.
Diky algoritmiim zalozenych na védeckém vyzkumu paméti je mozné bud’ vyrazné snizit ¢as
vynaloZeny na studium, nebo zvySit mnozstvi studijniho materidlu. Kromé toho dokazi SRS
studenty i motivovat tim, ze umozinuji nastavit si méfitelny cil.

CHARAKTERISTIKA APLIKACE

Aplikace je zaméfena predevSim na cCeské studenty anglického jazyka. Hlavnim
divodem je, ze v soucasné dobé na Ceském internetu chybi aplikace, ktera by vyuzivala
techniku Spaced Repetition a dokazala by dohledavat informace o anglickych slovech.

Dale se aplikace snaZi respektovat riizné typy inteligence uZivatell. To znamena, Ze ke
kazdému vyznamu slova (kartice) uzivatel miize ptidat odpovidajici obrazek a zvukovou
nahravku, které jsou ziskdvany pomoci dostupnych API. Navic je mozné urcit, kolik novych
slovicek se uzivatel chce denné€ naucit.

S 24

vyuziva léty provéfeny a vetfejné¢ dostupny algoritmus SM-2. Dalsi, neméné dileZitou
vlastnosti je moznost vytvaret si vlastni kolekce karet, pticemz aplikace pomoci slovnikovych
API automaticky dohledava vyslovnost, definici, pieklady, ukdzkové véty a synonyma, aby se
zajistilo plnohodnotné porozuméni anglického slova. VSechna zminénd data ma uzivatel
moznost upravit tak, aby se mu lépe pamatovala (to se tyka predev§im ukdzkovych vét,
prekladi a definic). Z tohoto pozadavku také vyplynula nutnost implementace registrace
uzivateld, ktefi po pfihlaSeni budou mit ke zminénym kolekcim ptistup.

Z dat ziskanych ze slovniku aplikace automaticky generuje samotné karticky tak, aby
vyhovovaly tzv. Minimum Information Principle, ktery spocivd ve vytvafeni co
nejjednodussich karet.

IMPLEMENTACE

Aplikace je uzivatelim poskytovana z webového serveru a vyuziva technologie
HTML, CSS, JavaScript, PHP, MySQL a nékteré jejich frameworky. Aby bylo mozné
webovou aplikaci pouzivat i na zafizenich s mensim displejem, je aplikace responzivni. Déle
se aplikace snazi byt pfistupna a pouzitelna a jeji design co nejméné rusivy (alespon co se
ty¢e samotného procvicovani).
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Obrazek 20 - Entitné-rela¢ni diagram modelu

ZAVER
Webova aplikace je v soucasnosti dostupnd na adrese www.srs-en.cz a uZivatelim je
poskytovana zcela zdarma. Vznikla ve snaze, Ze bude pro uzivatele pouzitelna a bude jim

V budoucnu efektivné pomadhat s vyukou slovni zasoby anglického jazyka. PfinejmensSim
muze slouzit jako odrazovy mustek do vod Spaced Repetition systémd.
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SOCIALNE SIETE AKO PODPORNY PROSTRIEDOK VZDELAVANIA
TECHNICKYCH PREDMETOV

SOCIAL NETWORKS AS A SUPPORTING MECHANISM OF
TECHNICAL SUBJECTS” EDUCATION

PETER HODAL

Resumé

Praca poskytuje uceleny obraz o socialnych sietach a ich moznosti vyuZitia vo vzdelavani. Je
systematicky usporiadana do jedného celku, ktory obsahuje teoreticku i prakticku cast.
Teoreticka cast' poskytuje popis mnozstva moznosti a funkcii, vyhod a nevyhod, rizik a
charakteristik socidlnych sieti. V tejto casti tiez navrhujeme metody a postupy vyuZitia
socidalnych sieti vo vzdelavani. V praktickej casti sme zistili, Ze Studenti chcu vo vzdelavani
vwuzivat rovnakii socidlnu siet, akii pouzivajii vo svojom sikromi. Dalsim nemenej délezitym
zistenim je, zZe Studenti maju skusenosti s pracou na socialnych sietach. Tym padom vyucujuci
nemusi strdacat’ cas na ich zaskolenie. V praktickej casti sme tiez zisti, Ze podla Studentov je
vhodné zaradit socidlnu siet’ Facebook do vzdeldavania ako jeho podporny prostriedok.

Abstract

The thesis provides a complex picture about social networks and options of their usage in
education. It is systematically organized into one piece, which contains theoretical and
empiric part. Theoretical part provides description of various options and functions,
advantages, disadvantages, risks and characteristics of social networks. In this chapter we
also design methods and ways of using social networks in education. We found out that the
network students use in private is the same one they would like to use at school. What is more,
students have much experience with the usage of social networks. That means a teacher does
not have to spend time with teaching them how to work with social networks. In the empiric
part we also found out that students consider insertion of the social network Facebook as
supporting mechanism into education as suitable.

Uvod

V rdmci humanizicie je potrebné prindsat’ do vyucovania nové metody, ktoré
by zefektivnili samotny proces ucenia (sa). Dobry ucitel’ by mal brat’ do uvahy individualne
potreby svojich Studentov a snazit’ sa porozumiet’ trendom, ktoré¢ vyrazne zasahuju do ich
zivota. Je ocividné, ze ziaci vyuzivaju najmodernejSie prostriedky komunikacie kazdy den,
a preto by mohlo byt’ pre stidium prospe$né zakomponovat’ socidlne siete do vyucovacieho
procesu ako jeho podporny prostriedok. Myslime si, Ze takyto spdsob, nie len komunikacie,
ale aj ucenia by zaujal Studujucich ovela viac, ako tradicné a Casto neefektivne metody

vyucby.

1 Socialne siete

V stucasnosti sa socidlne siete stavaju zakladnym prvkom ludskej komunikécie
a dorozumievania sa. Internetové socialne siete vyuzivaji miliony l'udi z celého sveta a pre
vacSinu Z nich sa stali neodmyslitel'nou sucastou kazdodenného Zzivota. V naSej praci sa
zaoberame prave socidlnymi sietami. Pre lepSie pochopenie socidlnych sieti, je potrebné ich
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definovat’. Europska agentira pre ochranu sieti a informacii uvadza svoju definiciu socidlnych
sieti nasledovne: ,, Socidlna siet’ je on-line komunita, ktord dovoluje ludom, cez vytvoreny
profil stretavat’ ludi, komunikovat' s nimi, zostavat v kontakte, zdielat obrazky a vided s
dalsimi ¢lenmi tejto komunity.” [3]

1.2 Facebook

Facebook je internetova socidlna siet,, ktord umoziuje registrovanym ¢lenom vytvarat’
profily, stranky, skupiny, nahravat fotky a videa, posielat’ spravy ato najdolezitejSie
udrziavat’ kontakt so svojimi priatelmi, rodinou a kolegami. UZzivatel ma moznost sa
prihlasit’ na svoj ucet pomocou internetového prehliadaca alebo mobilnej aplikacie. Vznikol
v roku 2004 a bol ur¢eny na komunikaciu medzi Studentmi. Od februara roku 2006 sa zacali
pripgjat’ na Facebook niektoré velké spoloCnosti a od augusta toho ist¢ho roku sa mozu
pripojit’ osoby starSie ako 13 rokov. Facebook mesacne navstivi 1.5 miliardy uzivatelov,
z toho az 1 miliarda uzivatel'ov je aktivna denne. Tato socialna siet’ je vel'mi populdrna aj na
Slovensku. Registrovanych ¢lenov zo Slovenska je uz viac ako 2,2 miliona.

Pre nas prieskum sme si vybrali socialnu siet’ Facebook najmé vd’aka jej popularnosti.
Na Slovensku ide 0 najrozsirenej$iu a najpouzivanejSiu socialnu siet, S vyuzivanim ktorej
maju skusenosti aj pedagogovia katedry Techniky a informacnych technologii na Univerzite
Konstantina Filozofa v Nitre. [3] [1] [4] [2]

2 Prieskum

Za ucelom pedagogického prieskumu bola zvolend metdda dotazniku. Dotaznikova
metodu sme zvolili najmi z dovodu nepotrebnosti osobného kontaktu, anonymity respondenta
a ekonomickosti metddy. Tato forma vyskumu splnila Glohu hromadného ziskavania
informacii aich naslednému spracovaniu. Hlavnym cielom naSej prace bolo overenie
navrhnutych metdd vyuZitia socidlnych sieti vo vzdelavani technickych predmetov.

2.1 Prieskumna vzorka

Prieskum prebiehal v akademickom roku 2015/ 2016 na troch univerzitach, konkrétne
na Univerzite Konstantina Filozofa v Nitre, Slovenskej Pol'nohospodarskej Univerzite v Nitre,
a Slovenskej Technickej Univerzite v Bratislave. Dotaznik bol vlozZeny do viacerych skupin
zameranych na technické predmety. Zaroven tak bola zabezpecena rdznorodost
odpovedajucich respondentov. Na UKF bola vlozen4 do jednej skupiny, na SPU do jedne;j
skupiny, na STU do Styroch skupin. Jedna skupina na UKF boli Studenti Katedry techniky
a informatiky, jedna skupina na SPU boli Studenti Katedry elektrotechniky automatizacie a
informatiky a $tyri skupiny na STU boli §tudenti Ustavu telekomunikacii a Ustavu jadrového
a fyzikéalneho inZinierstva. V skupindch sa nachadza spolu 142 Studentov. Celkova navratnost’
dotazniku bola 83% to znamena, ze 118 Studentov vyplnilo nas dotaznik.

2.2 Vyhodnotenie dotazniku

Pre nedostatok priestoru uvddzame iba vybrané polozky z dotazniku a ich kratky
sthrn. Dotaznik obsahoval niekol’ko otazok, ktorymi sme chceli zistit’ aké socidlne siete by
Studenti chceli vyuZivat’ vo vzdelavani. Vysledok tychto otdzok dopadol nasledovne 98,3%
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vyuziva Facebook v sukromi, 53,4% tato socidlnu siet’ chce vyuZivat’ aj vo vzdelavani. Dalej
sme chceli zistit’ aké skusenosti maji Studenti so socidlnou sietou a ¢i im praca na socidlnej
sieti Facebook robi problémy. Respondenti odpovedali nasledovne: 94% je na socialnej sieti
Facebook registrovanych dlhSie ako 4 roky, 94% vyuZiva Facebook denne, 49% pracuje
s Facebook viac ako 1 hodinu denne a 83% povazuje pracu na Facebook za jednoduchu. Dalej
nas zaujimalo aky druh skupiny vyuzivaji Studenti vo vzdeladvani. Z odpovedi vyplyva, ze
94,8% respondentov vyuziva uzavrety druh skupiny. Z toho tuto skupiny v 85,6% pripadoch
vyuzivaji najmé na zhromazd'ovanie informacii k predmetu. V dotazniku nas tieZ zaujimalo,
¢i je podla Studentov vhodné vyuzivat' socialnu siet’ Facebook, ako podporny prostriedok
vzdelavania technickych predmetov (Graf €. 1).

15. Je podla vas vhodné vyuzivat socialnu
siet Facebook, ako podporny prostriedok
vzdelavania technickych predmetov ?

2%

m Velmi vhodné

® Vhodné

1 Neviem posudit
Nevhodné

B Velmi nevhodné

Grafé. 1

V otazke Cislo pitnast’ 35% respondentov nevedelo posudit vhodnost’ zaradenia
socialnej siete Facebook do vzdeldvania. Zo zvysnej Casti respondentov, ktory vyjadrili svoj
nazor, 33% oznacilo zaradenie Facebooku ako vhodné, az 18% ako nevhodne, 11% ako vel'mi
vhodné a 2% ako vel'mi nevhodné.

Zaver

Na zdklade vysledkov dosiahnutych v dotazniku, mdézeme konStatovat, ze nami
navrhnuti metddu vyuzitia socidlnej siete Facebook, ako podporného prostriedku je vhodné
zaradit do vzdeldvania. Prdca na Facebooku pre Studentov nepredstavuje Ziadny problém
a nie je potrebné ich zaskolit’ pre pracu na tejto socialnej sieti
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RESTAUROVANIE HISTORICKEHO RADIOPRIJIMACA
RESTORATION HISTORIC RADIO

MIROSLAV KOPECKY

Resumé
Praca sa zaobera restaurovanim historického radioprijimaca a postupmi ktoré museli byt
pouczité aby bol radioprijimac zachovany a postupne obnoveny do pévodného stavu.

Abstract
The work deals with the restoration of old radios and procedures that had to be used in the
radio receivers to be preserved and gradually restored to its original state

UvVoD

1. TESLA 521 A ,Popular

Radioprijima¢ TESLA 521 A ,,Popular” ako je celé oznacenie je radioprijimac, ktory
sa vyrabal vrokoch 1956-1957 v narodnom podniku Tesla Hloubétin ako posledné 4.
prevedenie tohto typu radioprijimacov.

Rédioprijima¢ Popular, ako sa mu jednoducho vravi patril medzi lacné radioprijimace
jednoduchej konStrukcie pre pocuvanie hudby z miestnych vysielatov. Tesla 521 A.
Rédioprijimac Tesla 521 A ,, Popular” bol zaujimavy svojim elektronkovym indikatorom po
naladeni ktory zabezpecCovala elektronka s typovym oznacenim EM 11. Elektronka EM 11 pri
svojej Cinnosti pripomina OKO a preto sa medzi 'ud'mi pre indikator po naladeni zauZzival
nazov ,,magické oko“, ktorym sa tieZ nakoniec oznacoval cely radioprijimac.

Obrazok 1 Elektronka EM11 http://danyk.cz/stare_popular.html

Otvor zobrazovacej Casti elektronky (magického oka) lemuje ramik s napisom TESLA
a pod nim je na Snurke zavesena pecat’ s napisom ,,TESLA- zaruka dobré jakosti“ ktora sluzi
ako dokaz, ze radio bolo skutoéne vyrobené v zavode Tesla Hloubétin, pretoze Ziadne radio
bez pecate nesmelo opustit’ zavod. Pri pohl'ade spredu mézeme vidiet’ sklenent podsvietent
stupnicu na ktorej st napisané mesta stanic ktoré bolo mozné na prijimac¢i naladit’( napr.
Bratislava, Praha, Budapest’ a pod.).
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Obrazok 1 Sklennena stupnica radioprijimaca ( foto: autor)

2. ReStaurovanie radioprijimaca tesla popular

Radioprijimac sa na prvy pohlad skladal s drevenej skrinky v ktorej je osadena latka (brokat)
ktora javila zndmky posSkodenia. Nizsie pod brokatom bolo vidno poésobenim ¢asu zmatnent
zlatd listu ktora sluzila ako esteticky prechod medzi brokatom a sklom stupnice. Okrem
stupnice sa V tejto Casti nachadzali dva voli¢e na zapnutie, vypnutie, hlasitost’ a druhy na
prepinanie rozsahov a ladenie stanic.

Zo zadnej strany sa nachadzal papierovy kryt na ktorom bolo vidno stopy po pévodnom
vyznaceni vyuzitia zdierok. Tieto zdierky mali rozli¢né vyuzitie napriklad jedna slizila na
uzemnenie radioprijimaca, druha na pripojenie antény a d’alej to boli zdierky pre pripojenie
externého gramofonu. Na zadnej strane sa nachadzala flexosSnlra ktora sluZzila na privod
elektrickej energie do zariadenia a k nej prislichajuici tzv. selektor pre nastavenie vstupného
napitia privadzaného do prijimaca.

Obrazok 2 TESLA 521A "Popular"- Nalezovy stav

2.1 ReStaurovanie drevenej skrinky

Ako prvé sme zacali reStaurovat’ drevent skrinku radioprijimaca. Na drevenej Casti
skrinky bolo z boénych stran niekolko Skrabancov v laku. Najvicsie poskodenie bolo na
skrinke z hornej strany. Radio prijima¢ zrejme sluzil ako podstavec pod kvetina¢, ¢o
naznacoval otlateny kruh na jeho hornej Casti a rozlepenie jednej s dosak samotnej skrinky.
Pred rekonstrukciou skrinky bolo potrebné vsetky komponenty zo skrinky vybrat’.

89



Olympiada techniky Plzen 2016, 17. 5. 2016
www.olympiadatechniky.zcu.cz

, e S g
e i A
-

- o Banc 2
B T i
r :

a? P 2

Obriazok 3 Detail rozlepenia skrinky

Po vybere vhodného lepidla sme presli k jeho aplikacii na poskodené Casti skrinky.
Aby sme dosku neposkodili viac ako bola, pre vy¢istenie priestoru v rozlepenej Casti sme
pouzili stlateny vzduch ktorym sme vyfukli vSetku necistotu. Aplikovanie nebolo jednoduché
pretoze sme ho museli aplikovat’ pomocou injek¢nej striekacky priamo do tenkych
medzierok. Nasledne bolo potrebné pomocou zvierky a dvoch dosti¢iek stiahnut’ dosku jemne
a zaroven dostatocne pevne aby sa znovu nerozlepila. Odobrali sme nadbyto¢né lepidlo ktoré
sa dostalo po zafixovani von. Dosticky sluzili ako vymedzenie medzi doskou skrinky
a samotnou zvierkou aby sme zabranili poskodeniu skrinky. Lepidlo sme nechali schnat
priblizne 3 dni aby kvalitne vyschlo a lepeny spoj drzal ako ma. Po vyschnuti lepidla sme
mohli obrusit’ lak celej skrinky. Skrinku sme nechceli poskodit’ a preto sme nepouzili na
odstranenie staré¢ho laku Ziadne brusky frézky ale celi skrinku sme jemne obrusili ru¢ne
brusnym papierom.

Skrinku sme museli ¢o najskor nalakovat’, aby neprislo k jej znecisteniu. Aby sme lak
rovnomerne naniesli, zvolili sme met6du nastriekania laku pomocou stlaéeného vzduchu.

SV PP,

Obrazok 5 Prebriisena a nalakovana skrinka (foto: autor)

Nasledne sme dokladne vylestili listu, ktora je umiestnena na prednej strane.

Obrazok 6 Lista pred vylestenim (foto: autor) Obrazok 7 Lista po vylesteni (foto: autor)

Dalej bolo treba na skrinke, potrebné opravit' poskodené platno tzv. brokat. Platno
malo v strede dieru velkosti 1x1 cm. Prvym rieSenim roztrhnutého platna bola oprava. To
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znamena vysit' znovu pokazenu Cast. PoSkodenie bolo velké a napriek nasim pokusom
0 obnovu nasa praca nesplnila ocakavania a preto sme platno museli vymenit’ za nové. Krok
vymeny platna je razantny, ale ndhrada latky za ¢o najviac podobnu je pripustna aj v ramci
pravidiel restaurovania radioprijimacov.

Poslednou ¢ast’ou bola zadna strana radioprijimaca na ktorej bolo kedysi zlatou farbou
vyznacené ¢o sa pripaja do ktorého konektoru a tiez inicidly a logo vyrobcu. Sirka ¢iar loga
a napisov bola uzka a preto sme museli na opravu ¢iar pouzit’ zlatu fixku.

2.2 Oprava a ocistenie radioprijimaca po elektrickej stranke

Po otvoreni zadného krytu radioprijimaca bolo ihned’ jasné, ze niekde bude problém
pretoze, okrem faktu Ze sa vo vnutri nachddzalo mnozstvo Spiny a prachu sa vo vnutri ligotali
sklené Crepiny s nejakej rozbitej suciastky.

Obrazok 8 Rozbité magické oko

Preto bolo nevyhnutné opatrne vyéistit' celi elektroniku radioprijimaga. Po zdihavom
¢isteni vzhladom k roztrasenému sklu vo vnutri prijimaca by bolo vyflikanie stlaenym
vzduchom nebezpené preto sme vytiahli elektrickl Cast’ radioprijimaca zo skrinky
a postupne sme ju stetcom Cistili a vyberali ¢repiny. Zistili sme, Ze ¢repiny boli s elektronky
S typovym oznacenim EM 11 ¢o uz ako bolo spomenuté vyssie je tzv. ,,Magické oko®. Po
vycisteni elektroniky od prachu vznikla kdpka zo sklom a rozbitou elektronkou (Obrazok 8
Rozbité magické oko) . Zo sklenenych crepov sme vel'mi toho zistit’ nevedeli a preto sme po
type elektronky patrali ako na internete tak pomocou starych majstrov ktory sa venovali
radioprijimacom, tiez sme navstivili aj niekol’ko zberatel'ov z ktorych nakoniec jeden bol
ochotny azo star¢ho radioprijima¢a nam jednu elektronku priniesol. Radioprijimace sa
vyrabali s rozliénymi magickymi okami ( umiestnenie elektronky vodorovné zvislé a pod.)
tak tento zberatel' si zafixoval, ze sme sa pytali na magické oko a priniesol elektronku
s typovym oznacenim EM 80. Tato elektronka ma zobrazovaciu Cast’ po Sirke, a elektronka
EM 11 ktorti sme potrebovali ma zobrazovaciu ¢ast po dizke. Dalsi rozdiel bol v samotnej
velkosti pretoze EM 80 je mensia ako EM 11. Cas ktory trval na ziskanie tejto elektronky
sme samozrejme vyuzili apopri elektronke sme sa pozerali po flexo$nure ktora na
radioprijimaci poSkodend nebola, ale na prvy pohl'ad bolo evidentné, Ze nie je originalna.
Flexo$nuru sme nakoniec ziskali od in¢ho zberatel’a.
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Obrazok 9 pohl'ad na elektroniku radioprijimaca (foto: autor)

2.3 Spravenie vstupnej kontroly (kontrola funkénosti) oprava ukazovatel’a ( za
potenciometrami)

Po nadobudnuti chybajucich dielov sme sa radioprijima¢ rozhodli otestovat.
Rédioprijimac po zapnuti do elektrickej siete zacal svietit' a vydavat’ Sumivy zvuk ¢o bolo
dobré znamenie funk¢nosti radioprijimaca. Po pripojeni kisku drotu do zdierky antény sme
zacali to¢it” gombikom pre ladenie s nadejou, Ze sa ozve nejaky zrozumitelny zvuk. Na
sklenej tabul’ke radia pri napise Praha sa ozvala hudba a hovorené slovo. Nase potesenie bolo
velké pretoZe nadej, ze radioprijimac naladi nieo zrozumitel'né po skoro 60 rokoch kedy boli
roky jeho slavy, sa zdalo ako nezmyselné prianie. Radioprijimac¢ zvuk ktory mal sice vydaval
ale po zacati jeho ladenia sme si v§imli jednu drobnost’. Tou drobnost'ou bol ukazovatel’ ktory
sa nachadza za sklenou stupnicou, na l'avej strane ukazuje hlasitost’ a na pravej prepnutie
radia na rozsah alebo gramofonovy vstup. Tento ukazovatel’ mal odlupent farbu s povrchu .
Pre tato ,,drobnost™ bolo znovu potrebné vytiahnut' celu elektroniku a opatrne vytiahnut’ sklo
zo stupnicou. Aby sa ukazovatel' nepootoCil jemne sme si ho naznacili zo zadnej strany
a odskrutkovali s osky. Ukazovatel’ bolo potrebné prestriekat’. Pri strickani bolo treba dbat’ na
to aby na striekanej ploche nebolo vela farby, ktora by mohla zacat’ stekat’.

Po vyschnuti farby sme pristipili k skladaniu. Ukazovatel’ sme museli namontovat’ do
naznacenej polohy a mohli sme tiez namontovat’ sklo stupnice.

Obrazok 10 Pohl'ad na zrekon$truovany radioprijimac (foto: autor)

ZAVER
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Praca je venovana radioprijimacu Tesla 521A ,,Popular* a jeho renovécii.

Rédiovy prijima¢ sme zrenovovali do funkéného stavu. A zaroven na radioprijimaci je
stale mnozstvo prace pretoze nie vSetky Casti boli zatial zrenovované. Napriklad v elektrickej
Casti je eSte chybou nefunk¢nost’ prepinac¢a na zapnutie a vypnutie radioprijimaca ktory by
sme tiez chceli dostat’ do funkéného stavu. Po predbeznej prehliadke sme zistil, ze si to bude
vyzadovat’ celkové rozobratie prepinaca a jeho renovécia.
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UNITY 3D - TVORBA VYUCBOVYCH MATERIALOV
UNITY 3D - CREATION OF EDUCATIONAL MATERIALS

LUKAS KUZELOVSKY

Resumé

Tato praca sa zaobera aplikdaciou systémov virtudalnej reality v edukdcii a tvorbou
didaktickych materialov prostrednictvom vyvojového prostredia UNITY 3D a vyuZitia
frameworku spolupracujucich systéemov, za dodrzania didaktickych zasad a poziadaviek.
Navyse taktiez pojedndava o moznej didaktickej technike Specializovanej na prezentdciu
zhotovenej didaktickej pomocky aj jej manipulaciu prostrednictvom systémov virtualnej
reality. Na zdver popisuje tieto systémy a zameriava sa priamo na prdcu vo Vyvojovom
prostredi UNITY 3D.

Abstract

This work deals with the application of systems of a virtual reality in education and designing
of didactic materials via the development environment of Unity 3D and the use of the
framework collaborative systems, in compliance with the didactic principles and
requirements. Furthermore discusses possible didactic technologies specialized for
presenting of a constructed education tool and it's manipulation by the means of systems of a
virtual reality. In conclusion also describes those systems and focuses directly on the work
within the integrated development environment of Unity 3D.

UvoD

Vedomosti, spravanie a ndzory Studentov st do velkej miery zavislé od vzdelavacej
inStitacie, ktort navstevuju, vyucujlicimi, ktori ich vedil k vzdelaniu a v neposlednom rade od
kvality vyuCovacieho procesu a zaujmu Studenta sa vzdelavat. Samotnd hodnota
vyucovacieho procesu ako aj tizba Studenta po vedomostiach je nasledne podmienena
kvalitou a formou vykladu.

Z hladiska nedostacujucich vykladov odbornych vyucovacich predmetov, ktoré
vyzaduju demonsStréciu riesi tento projekt nejednoznacnost’ a nendzornost’ u¢ebnych pomadcok
pri vyucbe. Jedna sa prevazne o Studentov odborov vedy a techniky, pretoZze mnohé javy
prirodnych vied, ¢i systémy strojov a mnoho d’alSich st v praxi natol’ko komplexné, Ze bezny
Student ma problém s ich predstavou, ¢o vedie k obmedzenému pochopeniu a stazenej praci
vyucujuceho. Tento problém je v skolstve pritomny uz od nepamati, av§ak technicky pokrok a
rozvoj vypoctovej techniky ndm umoziuje vytvarat’ alternativne rieSenia.

1 Systémy virtudlnej reality v edukacii

Dne$né deti travia za roznymi platformami informacnych a komunikacnych
technologii mnoZstvo Casu, si im vystavované od ranné¢ho veku a stivaji sa pre nich
prirodzenym prostredim. Je potrebné uvazit, ako by sa dal tento fenomén modernej doby
vyuzit' v prospech vzdeldvania. Predkladanou moznost'ou v dobe frekventovaného vyuzivania
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informa¢nych a komunikaénych technologii je vyvoj virtudlnych prostredi ponukajucich
moznost’ nie len zabavy, ale aj vzdelavania a vychovy — edukécie.

Mnohé vyskumy preukazali, Zze ucebné pomocky vo forme 3D Ziakom pomahaju
udrzovat’ pozornost, sustredenie a vzbudzuju u nich aktivitu, ¢o vedie pochopitelne k lepSim
vysledkom a zlepSeniu kvality vyucovacieho procesu. Nielen ze im umozni sa pohybovat
v akomkol'vek prostredi, ale m6zu ho ovplyviiovat’ a pracovat’ s interaktivnymi predmetmi, ¢i
pozorovat’ vznikajuce javy. Ked'Ze si Ziaci mozu vSetko priamo vyskuSat v simulovanom
virtualnom prostredi a nemusia sa spoliehat’ iba na teoriu, nadobudaju praktické poznatky,
ktoré sa stavaji zakladom pre ich buduce povolanie.

Virtualna realita

Virtuélna realita je umelé prostredie vytvorené softvérom a prezentované uzivatel'ovi
takym sposobom, Ze ho prijme za takmer skutocné. Ide o proces zapojenia Co najviacej
zmyslov, aby bola dosiahnuta optiméalna doéveryhodnost’ iltizie pritomnosti v prostredi,
v ktorom sa v skuto¢nosti nenachadza. Tento fenomén zapojenia zmyslov do edukécie, ktory
vyuziva virtudlna realita spomina aj Komensky, ktory zastaval nazor zapojenia ¢o najviacej
zmyslov do eduka¢ného procesu. Systém vyuky pomocou virtualnej reality pouziva rovnaké
principy asnazi sa o najrealistickejSie nasimulovat skuto¢né prostredie za ucelom
sprostredkovania ho uzivatel'ovi pomocou zapojenia najvac¢sicho mozného pocétu zmyslov.

Pomocou klasického pocitaca je mozné zazit’ virtudlnu realitu najcastejSie dvoma priméarnymi
zmyslami: zrakom a sluchom. No v dnesnej dobe pokrocilej vypoctovej techniky existuji uz
sofistikovanejsie zariadenia priamo zamerané na sprostredkovanie virtudlneho prostredia.

Virtudlnu realitu mézeme podla spdsobu vyuzitia rozdelit’ na:

e Simuldciu skutoného prostredia za ucelom edukécie
e Vyvinutie imaginarneho prostredia hry alebo interaktivneho pribehu

Virtudlnu realitu vyuZiva s oblubou arméada na trénovanie vojakov, ndmornictva
a vzduSnych jednotiek. UmoZiuje im letové, ¢i bojové simuldcie a taktieZ trénovanie
medikov, ktoré Setria naklady za zniené zariadenia a minimalizuju riziko ohrozenia zivota.
Avsak virtudlnu realitu nevyuZziva pri vycviku iba armada. V autoSkolach sa bezne pouzivaju
trenaZzéry na pripravu vodiCov na realne situdcie za volantom ako aj v inych odvetviach,
obzvlast' v zdravotnictve.

Obrazok 4 Holografické zobrazenie virtualnej reality urcenej na edukaciu biolégie pomocou okuliarov
Microsoft Hololens.
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2 Softvérové prostriedky virtudlnej reality - Herny engine

Ako uz bolo spomenuté, je mozna tvorba virtualneho prostredia zameraného na
edukaciu na skolach. Rapidny pokrok v hernom priemysle a v neposlednom rade pokrok vo
vede a technike nam umozniuje denno-denne vyuzivat’ informaéné a komunika¢né technologie
vV osobnych zivotoch vyuzitim réznych zariadeni od smartfonov cez osobné pocitae az po
zlozité zariadenia, ¢i systémy vo forme internetu, médii a hier.

Framework

»laktiez znamy ako aplikacny ramec. Je to softvérova Struktura sluziaca na podporu pri
programovani, vyvoji a organizdcii inych softvérovych projektov. Moze obsahovat’ podporné
programy, systéemové kniznice, podporu pre navrhové vzory alebo doporucené postupy pri
VYVOji.

Jeho cielom je prevzatie roznych typickych problémov pre danu oblast, aby sa navrhari mohli
sustredit na svoju pracu, ¢im ulahcuje vyvoj.© (Wikipedia, 2006)

Engine

Je to softvérovy framework navrhnuty na tvorbu hier. V principe je to balik programov
a suborov, ktoré hovoria ako sa méa hra za danych okolnosti spravat. Zakladné funkcie
vacSinou zahffiajii renderovaci engine sluZiaci na vykreslovanie a konverziu objektov do
scény spolocne s osvetlenim a inymi nastaveniami, engine pre pocitanie fyziky, detekciu
a odozvu kolizie, zvuky, animdcie, umeld inteligenciu, sprava pamite, siet’ a ostatné, aby sa
tvorca mohol sustredit’ na obsah hry a neriesit’ interné zakonitosti.

Kazdy engine je nie¢im iny, Ziaden neobsahuje rovnaky kod, ¢i ,,herné zdkony.*
Herné vyvojové prostredie

Ide o Specializované integrované vyvojové prostredie pre tvorbu video hier, ktoré
poskytuje mnozstvo prvkov, funkcii anastrojov pre pracu umiestnenych v grafickom
uzivatel'skom rozhrani. Mnohé herné vyvojové prostredia st prisposobené aby pracovali
s jednym Specifickym enginom.

V podstate je to program pre tvorbu hier s vlastnymi $pecifikaciami, nie moc odli$ny
od inych programov. AvSak niektoré herné vyvojové prostredia ako napriklad Unity maja
zakomponovany engine priamo v sebe.

3 Unity

Unity je unikatny multiplatformovy nastroj pre efektivnu tvorbu hier a interaktivnych
aplikécii, kombinujuci v sebe ocenovany Unity engine, ndstroj pre spravu herného obsahu a
3D editor herného vyvojového prostredia, v ktorom sa vytvara celd herna scéna. Tato
kombinéacia enginu, hry avyvojového prostredia robi z Unity nedocenitelny ndstroj pre
tvorbu hier a aplikacii na ro6znych platformach.

Spojenie mnohych nastrojov dokopy v navrhovom prostredi a prepojenie s enginom
a samotnou hrou umoznuje spitni véizbu, ¢im ulahcuje a zrychluje tvorbu vdaka spétnej
reakcii po odskusani. DalSou vyhodou je podpora multiplayer médu, takZe ani jednoduché
aplikacie nie st obmedzené jednym hra¢om, ale je mozné virtudlne prostredie vyuzivat' vo
vacsom pocte.
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Systémové platformy a vyuzivanie UNITY
Motto Unity je ,, Vytvor raz, spusti na vsetkom!*

Realizacia a vyvoj vypoctovej techniky etablovali na trhu viaceré IT spoloc¢nosti, ktoré
vyvijali r6zne systémové platformy. Tieto systémy sa z mnohych dévodov liSia po softvérove;j
aj hardvérovej stranke a ich vzdjomna spolupraca byva Casto viac nez problematicka.

Nakolko je Unity multiplatformovy nastroj, podporuje velka $kalu pouzivanych
platforiem a softvérovych aplikacii, ¢o je jeho nepopieratelnou vyhodou. Rovnako
podporuje spolupracu s vys$Sie spominanymi systémami virtualnej reality. Vyvijant aplikaciu
sta¢i vytvorit raz amozno ju findlne vyexportovat na akukol'vek platformu podla
pozadovaného zariadenia na ktorom ju chceme spustit. Spominand Sirokd skala
podporovanych platforiem je jeden z dovodov, ktory robi z Unity vhodny néstroj na pracu
tohto charakteru.

Engine a script

Engine pracuje s vymodelovanymi objektmi, terénmi, svetlami, animaciami, zvukmi,
roznymi efektmi a ich programovanim. Doprogramovat’ je mozné prakticky ¢okol'vek, nové
vlastnosti a nastavenia objektu, posun osvetlenia v zavislosti od c¢asu, rychlost a smer
projektilov, vetra a pohyblivych objektov. Moznosti a funk¢nost’ aplikacie je obmedzena iba
schopnostami developera. Unity engine sa postara o zobrazenie, pocita fyziku, prehrava zvuk
v 3D scénach, aby sa tvorca mohol sustredit’ na obsah aplikacie. Priamo v Unity je mozné
danu aplikaciu spustit’, otestovat’ a doladit’ vSetky pozadované parametre.

Obrazok 5 Zobrazenie vizuilneho programovania pomocou blokov a ich vzajomne logické prepajanie s
d’al$imi sucast’ami vytvaranej scény.

Vizualizacia a simulacia

Vizualizacia produktov, architektonickych néavrhov, ¢i celych arealov. Vdaka
zdokonalenému svetelnému modelu a vykonnému enginu je mozné takmer fotorealistickym
modelom prechddzat’ v redlnom Case. Vizualizacie su interaktivne a je mozné sa 'ubovolne
vSade volne pohybovat, rozhliadat, otvarat dvere, rozsvecovat svetld, pracovat
s interaktivnymi objektmi a vykonavat’ cokol'vek, ¢o sa od aplikacie vyzaduje.

Unity engine prinaSa moznost’ vytvorenia didaktickych pomocok, ako st interaktivne
virtualne simulacie slnecnej ststavy, vesmirnych objektov, fyzikalnych zakonov a javov,
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chemickych reakcii a virtudlnych modelov redlneho sveta, ¢i mnohych inych scenarov bez
rozdielu oblasti a odboru zameranych na edukaciu. Finalny funkény model produktu si moze
nasledne kazdy uzivatel vyskusat v réznych variaciach na svojom zariadeni pomocou
vyslednej vytvorenej spustacej aplikacie alebo priamo vo svojom webovom prehliadaci.

Obrazok 6 Simulacia pretnutia nascriptovaného laseru postavou ovladanou uzivatelom v testovacom
zobrazeni v Unity.

ZAVER

Studenti maji problémy so schopnostou priestorového vnimania a predstavenia si
istych aspektov vedy a techniky na zdklade obrazkov v ucebniciach, ¢i pouZitia tabule a
vykladu vyucujuceho. Tento nedostatok vedie k nepochopeniu danej problematiky, o ma za
nasledok negativne hodnotenia a degradujici zaujem o Studium technicko-vednych odborov.
Princip chdpania Studentov danej problematiky sa meni vd’aka nézornosti virtudlneho
prostredia, ktoré umoziuje do urcitej miery dany jav prezit' a ich skusenost’ sa pretvara v
podstate na istu Grovenn praxe. Pridavnou hodnotou tohto spdsobu vyucovania je fakt, Ze
dnesné deti doslova vyrastaji na roznych platformach informacnych a komunikaénych
technologii, ¢o vedie k tomu, Ze tento sposob vyuky im je bliz8i a pre nich zaujimave;jsi.
Obzvlast, ak by u¢ebna pomocka, teda aj samotna vyuka bola realizovana formou hry, ich
zaujem by rapidne vzrastol. Toto rieSenie by mohlo celkovo plosne zvysit’ prospech Studentov
nie-len technickych predmetov, ale mohlo by vyrazne pomdct’ aj Studentom inych Skol.
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DEMONSTRACNY MODEL ORGANU
DEMONSTRATIVE MODEL OF ORGAN

LUKAS VANEK

Resumé

Praca sa zaobera analyzou hudobného ndastroja organ, jeho zvukotvornymi castami
a ovladacimi prvkami. Konkrétne opisuje ovladacie prvky a riesi problematiku vyberu
vhodnych materialov. Sucastou prace je demonstracny model organu, ktory znazornuje kazdu
funkcnu cast organu. Pracu obohacuje aj vyrobena funkcna papierova pistala.

Abstract

The work deals with the analysis of the musical instrument called organ and with its sound-
producing parts and action. It describes more specifically the action and deals with problem
of selection of appropriate materials. Part of the work is a demonstration model of the organ,
which shows each functional part of the organ. The work is also enriched by a functional
paper organ pipe.

UvoD

Na svete existuje mnoho hudobnych nastrojov, ale Ziaden nastroj sa nedokaze
vyrovnat’ organu. Organ, taktieZ nazyvany aj kral’ hudobnych nastrojov, je svojou velkost'ou
najvacsim, svojou stavbou najkomplexnejSim a najzlozitejSim néstrojom a spektrom réznych
farieb tonu najrozmanitej$im hudobnym néstrojom.

Vyroba organu je vel'mi zloZity proces a potrebuje vela ¢asu, trpezlivosti a materialno-
technického zabezpecCenia. Vyrobca organu, teda organdr, potrebuje Siroky teoreticky zaklad
vedomosti v spojitosti S principmi fungovania jednotlivych ¢asti, dlhodobti prax v oblasti
obrdbania dreva a kovovych materidlov a potrebuje poznat’ spdsoby intonacnych postupov.
Kazda cast’ prace informuje o zadkladnych teoretickych poznatkoch, 0 principe fungovania
opisovanej Casti a zhrnie proces vyroby tychto Casti.

Primarnym cielom naSej prace je jednak opisat’ a vyrobit model tohto krasneho
hudobného nastroja so vSetkymi jeho funkénymi prvkami, ktoré buda vediet redlne
demonstrovat’ funk¢énost’ jednotlivych sucasti, pricom pozorovatel’ bude vidiet' do detailného
vnutra celého néstroja a bude mat’ moznost’ pozorovat’ akcie a reakcie na seba nadvazujicich
prvkov.

Druhym cielom je potvrdit, alebo vyvratit moZnost pouzitia papiera ako
kons$trukéného materidlu pre vyrobu cylindrickych organovych pistal. Tento ciel’ bral za svoj
zaklad tvrdenie M. Wicksa v jeho knihe Organ building for Amateurs, ktoré hovori, ze
cylindrické papierové pistaly su schopné nahradit’ kovové cylindrické pistaly, pricom by sa
uSetrilo vel’a finan¢nych prostriedkov pri zaobstardvani konStrukéného materidlu.

K dosiahnutiu vyty¢enych cielov sme pouZzili viacero metdod. Metdda analyzy a
syntézy nam sluzila k hibkovému preniknutiu do problematiky ovladacich prvkov organu a
ich naslednému prepojeniu. Metdda experimentu ndm potvrdila, zZe organové pistaly je mozné
vyrobit’ 1 z iného materidlu ako je kov, a tym je papier. Pomocou metddy opisu sme
charakterizovali jednotlivé kroky pri vyrobe ovladacich prvkov.
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Ovladacie prvky organu

Zlozity a konstrukéne naro¢ny hudobny néstroj, akym je organ, sa sklada z viacerych
Casti. VsSetky casti organu maju svoju Specifickii funkciu, ktord musia plnit. Kvoli
vyvarovaniu sa zbyto¢nych chyb je potrebné, aby kazdd Cast’ bola Co najlepSie navrhnuta
a vyrobend s maximdalnou preciznostou. Vsetky cCasti organu sa mézu rozdelit do dvoch
vel'kych skupin (Klinda, 2000):

e ovladacie prvky organu,

e konStrukéné Casti organu,

e zvukotvorny aparat.
Ovladacie prvky su vSetky prostriedky, ktorymi sa organ ovlada pri hrani na nom. Su to tri
hlavné ¢asti néstroja, a to si:

e vzdusnica,

e traktira — manualova, registrac¢na,

e klaviatiry — manualy.
Zvukotvorny aparat organu je tvoreny samotnymi pistalami, ktorych funkciou je menit’ tlak
vzduchu na zvuk, ktorého charakteristika zavisi od jednotlivych rozmerov tela pistal.

VzduSnica

NeodmysliteI'nou sucast’ou hudobnych néstrojov je zvukotvorny aparat. Na ovladanie
pistal sluzi ¢ast’ organu s ndzvom vzdu$nica. Vzdusnica je duSou organu a jej zakladnou
funkciou je ovladanie pistal a pistalovych radov pri hre na nastroji. Vzdusnica ovplyviuje
mnozstvo vpusten¢ho vzduchu a taktiez Casovy interval vhanania vzduchu, preto je hlavnym
ovladacim prvkom nastroja. Na konci vzduSnice sa nachddza traktura, ktord je ovladana
klavesmi klaviatary. Z hladiska konstrukcie vzdusnic sa rozliSuje viacero typov, ktoré maju
zopar dolezitych spolo¢nych vlastnosti, ktorymi st (Klinda, 2000):

e KaZzdy klaves hracieho stola ma jednu alebo viacero ventilov vo vzdusnici.

e Kazda klaviatara (manual) organu ma obvykle svoju vzdusnicu.

e Pistaly usporiadané na danej vzdusnici sa nazyvaji aj Werk (stroj), napr. hlavny stroj
(Haupt-werk), zaltizny stroj (Schwell-werk) a pod.

e Kazdy register spolu so svojimi pistalami patriacimi k prisluSnému manualu je
uloZeny na vzdusnici uréenej pre tento manual.

e KaZzda vzdusnica sa sklada z ventilovej komory, z kancele, a z tonovych ventilov.

Navrh a vyroba

Névrh a vyroba vzdusnice su komplikované procesy, pri ktorych musia byt
zohladnené viaceré skutocnosti, napriklad maximalna mozna velkost vzdu$nice, ténovy
ambitus klaviatlr, pocet registrov, pocet pistal alebo tlak vzduchu (Audsley, 1905).

Po pozornom prestudovani si teoretickych aspektov navrhovania vzduSnice sme sa
rozhodli, Ze najvhodnejSou vzduSnicou pre nad§ model organu bude vzdusSnica zasuvkova
S tonovymi kancelami. Nami vyrobena vzdusnica ma dvanast’ tonovych kanciel a jednu
zasuvku pre ovladanie jedného radu pistal s rovnako farbou zvuku.
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Pre vyrobu sme pouzili r6zne materidly. Prekazky tonovych kanciel su vyrobené zo
smreku, hornd a spodné doska vzdusnice je vyrobend z preglejky hrubky 8mm, ventilova
komora je vyrobena z preglejky s hriibkou 8mm, pricom ventilova komora je priehladna
Z prednej Casti, aby pozorovatel’ videl pohyb vnatornych casti. Pistalnica je vyrobena zo
smrekového dreva.

Vyroba vzdus$nice bola najnaro¢nejSim vyrobnym procesom celého modelu organu,
pretoze nevhodne zhotovena vzdusSnica by nemohla primerane plnit' svoju funkciu. Pocas
vyroby sme preto museli dbat’ na presné¢ rozmery jednotlivych suciastok a na kvalitu
pouzitych materidlov. NajzlozitejSou ulohou bolo vyriesit' problém, ktory sa vyskytol v
spojeni s ventilovymi pruzinami: zvoleny materidl ventilovych pruzin sa spociatku zdal byt
vhodny, ale po napojeni traktury a klavesov sa ukézal ako nevhodny, pretoze pruziny neboli
dostato¢ne silné na to, aby zvladli zataz klavesov. Dosledkom bolo netiplné zavretie ventilov.
Kedze pruziny sme uz nechceli menit, pod kldvesy sme namontovali valcové pruziny, ktoré
vytlacaju klavesy smerom hore a tak pomahaju ventilovym pruzindm niest’ vahu klavesov a
traktary. Takto skombinovany pruzinovy systém zarucil Uplné zavieranie ventilov. Pokial’ by
sme nedosiahli stopercentné utesnenie ventilov, hrozilo by preznievanie pistal aj v Case, v
ktorom by uz zniet’ nemali. Tento fakt potvrdzuje aj potrebu dodrzania spomenutého desatora
navrhu a vyrobu vzdusnice, ktory sme opisovali v teoretickej ¢asti. Vzniknuté t'azkosti sme
eliminovali a vyrobili sme funkénu vzdusnicu, ktord vyhovuje parametrom naSho modelu
organu.

Traktura

Traktara je ta Cast’ organu, ktora zabezpecuje prepojenie medzi klavesom a ventilom
vo vzdugnici. Ulohou traktiry je prenasat’ impulzy z klaviatiry o najpresnejsie, aby bola hra
na nastroji z technického hl'adiska v sulade s predstavami hraca. Je potrebné vziat’ do tivahy
fakt, ze impulz musi prekonat’ uréitu vzdialenost’ (v zavislosti od velkosti nastroja), preto
musi byt’ traktiira vhodna, presnéd a precizne vyrobend. Technické parametre traktiry zavisia
od typu klavesového nastroja, pre ktory sluzi. Traktira klavira alebo ¢embala je omnoho
kratSia a jednoduch$ia, pretoze sa impulz prenasa z klavesu na klavirne kladivko alebo
¢embalovy tfn ovela rychlejSie. Aj v organe sa moze nachadzat’ traktura, ktord je schopna
ihned’ reagovat’ na impulzy z klavesov, a tou je typ tzv. mechanicke;j traktary. (Klinda, 2000)

Mechanick4 traktira je spomedzi ostatnych typov traktar najstarSia. V priebehu staroci
bola jej konstrukcia postupne vylepSovana. Jej kvality st ocenované aj v sucasnej dobe a
preto patri k najcastejSie pouzivanym typom traktiry. Snad’ najvyznamnejSou prednostou
mechanickej traktury je jej schopnost’ priamej mechanickej reakcie, t. zn. rychly prenos
mechanického signalu a okamzité zaznenie tonu. Kym napriklad v pneumatickej trakture
zaznie ton az po ur¢itom, sluchovo rozoznatenom, ¢asovom intervale, v mechanickej traktire
je tento interval taky maly, ze nie je sluchom pocutelny a preto moéze byt hra na nastroji
presna a tvarovatel'na. (Klotz, 1965)

Mechanickd traktira pozostdva z mnohych na seba nadvézujucich stciastok, ktoré sa
pri hre neustale pohybuju v zavislosti od tlaku vyvijaného na klavesy podla fyzikalneho
zakonu akcia - reakcia. Pohyb, ktory zapri€ini stisnutie kldvesu, sa mechanicky prenesie az k
ventilom na vzdu$nici. Stupenn kvality mechanickej traktury je tym vyssi, ¢im je traktura
I'ahSie ovladatelnejSia a jej chod plynulejsi a tich$i a sucasne ¢im mensi kladie odpor voci
stisnutiu klavesov. Technicky névrh a konstrukcia preto nesmua byt podcenené. Suciastky su
medzi sebou tak Uzko prepojené, Ze i malé poSkodenie, zanedbanie Udrzby ¢i nekvalitny
materidl niektorej z nich moze sposobit’ nemalé skody, ktoré¢ mozu viest’ az k znefunkcneniu
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celej traktury. Najviac vyuzivanym typom vzdu$nice v mechanickej traktire je zasuvkova
vzdusnica. (Audsley, 1905)

Na vyrobu mechanickej traktiry sme zvolili dubové drevo pre hriadelky a jej
jednotlivé Casti. Pre ¢apy hriadelov a ich ulozenie sme pouzili ocel'ové tycky a hlinikové L
profily. Tiahla traktary su z ocelového drotu s priemerom 2 mm.

PocCas navrhovania mechanickej traktury sme si mysleli, Ze samotnd vyroba
hriadel'ovej dosky bude menej ndro¢na ako vyroba vzdusnice. Vyskytli sa vSak urcité
komplikacie: poCas vyroby puzdier a ndsledného zabrusovania hriadel'ovych tyCiek sme
zistili, ze diery, ktoré sme vyvrtali jednak do drziakov a aj do hriadelov, nie su v dokonalej
rovine a preto sa hriadele aj po zabruseni ty¢iek do puzdier neziaduco vychyluju. Tieto
vychylky boli miestami také vyrazné, ze po upevneni puzdier a hriadel'ov o hriadel'ova dosku
hrozilo poskodenie az odtrhnutie puzdier hriadel'ov, nehovoriac o tom, ze takéto nekvalitné
hriadele by znemoznili hru na naSom modeli organu. Chyba totiz nastala uz pri samotnom
vitani dier pre tyCky hriadelov: ked'Ze hriadele si vyrobené z dreva a diery boli vitané
pomerne tenkym vrtdkom, samotné drevo vychylilo tento vrtdk do nespravneho smeru.
Riesenim bolo nahradenie drziakov s mosadznymi puzdrami hlinikovymi profilmi v tvare L,
ktoré boli previtané dierou s priemerom 3,2 mm. Do tychto dier sa vsunuli tycky a dotykova
plocha L-profilov s tyckami hriadela bola dostato¢ne velkd na to, aby drzala hriadele na
jednom mieste. Celkova hrabka L-profilu je 2 mm, tym padom je tycka upevnend iba na
tomto kratkom tuseku, ktory nesposobuje vychyl'ovanie. Po vyrieSeni problému s uchytenim
hriadel'ov na hriadelov dosky uz nenastali iné komplikdcie. Zhotovili sme mechanicka
traktlru, ktora spravne plni svoju funkciu.

Klaviatura

Poslednym funkénym ¢lankom ovladacich prvkov naSho modelu organu je klaviatura.
Ked'Ze model organu ma len 12 pistal, na ich ovladanie nam postaci klaviatira s rozsahom
dvanastich tonov, t. zn. neceld oktava (od C po H).

Pri navrhu klaviatary sme si zvolili Sirku kldvesov podl'a normy AGO (American
Guild of Organists). Tato norma nam udava Sirku siedmich bielych klavesov 164,0 mm.
Kedze sa v plnej miere riadime normou, nemuseli sme menit’ Sirku a polohu klavesov.
Jedinou modifikéciou, ktora sme museli navrhnat, bola dizka ramien klavesov, na ktorych su
upevnené kladvesy. Rozmery ramien klavesov st 280 mm x 20 mm. Po detailnej ivahe o
spOsobe ukotvenia klavesov sme dospeli k rozhodnutiu, Ze najvhodnejSim rieSenim bude, ak
konce ramien klavesov pripevnime pomocou medenych plieSkov o nosnik klavesov. Tento
nosnik je pevne pripevneny o nosny skelet organu. Klavesy s abstraktmi mechanickej trakttry
st spojené hacikmi, ktoré su upevnené do ramien klaviatary. Do spodnej Casti klavesov sme
navrhli vyrobu rovnobeznych drazok, ktoré sluzia spolu s vyrobenymi tfimi na vedenie
klavesov, ¢o nedovol'uje klavesom vychylit’ sa do stran.

Na vyrobu nosnych ramien klaviatiry sme zvolili lipové drevo. Spodné, cierne
klavesy sme vyrobili z mahagdénového dreva a vrchné sme zlepili z troch Casti: medzi dva
biele pasy javorového dreva sme vlepili Cierny pas dyhy. Preukazalo sa, Ze vyroba klaviatiry
bola Casovo najuspornejSia. My sme sa inSpirovali vyrobou klaviatiry podla Raphaela
Giangiulia.

Pistaly

Nas model organu slizi len na demonstraciu principu tvorby zvuku a nie na hudobné
ucely, preto sme zvolili len minimalny pocet pistal zdkladného, organového zvuku. V nasom
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modeli organu sa teda nachadza iba organova farba zvuku. Ustapili sme od vyroby kovovych
pistal, pretoze zohnat’ alebo vyrobit’ organovy kov pre dvanast’ pistal by nebolo ekonomické
a efektivne. Do nasho modelu organu sme sa teda rozhodli pouzit' drevené piStaly
obdiznikového tvaru, vyrobené z roznych druhov drevin.

V organarskej knihe od Wicksa sa piSe o prevratnej metdde vyroby pistal. V tejto
metdde bol zdkladny materidl pre vyrobu kovovych cylindrickych pistal — organovy kov —
nahradeny ovel'a dostupnej$im a najmé lacnejSim materidlom — papierom. Wicks uvadza vo
svojich experimentoch, Ze papierové pistaly dokazu vytvorit doveryhodny zvuk, ktory
dokonale uspokoji potreby amatérskej vyroby organovych pistal. Jeho zdmerom bolo vytvorit’
metddu vyroby pistal so zretel'om na ekonomicky rozmer a dostupnost’ materidlov. Papier je
vhodnym materidlom pre vyrobu tiel vSetkych typov registrov, pretoze je I'ahko tvarovatelny.

Kazda zhotovend pistala po zlepeni vydavala ton, ktory sa v stlade s rutinnou
organarskou praxou musel eSte naintonovat’, aby sa docielila zelana farba zvuku pistal. Pri
intonovani sme preto pri vSetkych pistalach mierne zvicsili Ustny otvor a hornu peru.

Vyroba papierovej pistaly vyzadovala vela usilia, trpezlivosti a casu. Proces
zhotovenia jednotlivych casti prebehol bez komplikécii, av§ak s vyrobou papierovej trubice
sme neuspeli do plnej miery tak, ako sme ocakavali. Svoju funkciu tela pistaly plni vyborne,
ale vysledok vyroby nenaplnil naSe estetické o¢akavania. Po€as procesu lepenia a natdcania
kartonu na PVC ruru sa ndm totiz vytvarali vzduchové bubliny medzi jednotlivymi vrstvami
kartonu, ktoré v konecnom dosledku sposobili neesteticky vzhl'ad piStaly. RieSenim by bolo
vyzehlenie papierovej trubice pred nataéanim na PVC raru.

Vysledkom experimentu je preto konStatovanie, Zze v pripade vhodnej vlhkosti
vzduchu a starostlivej udrzby pistal je mozné kovové pistaly nahradit’ piStalami z papiera bez
ujmy na zvuku pistal.

ZAVER

Ciele vyty€ené v uvode prace sa podarilo splnit. Informdcie, ktoré teoreticka cast’
obsahuje, sme uviedli na zaklade odbornej organarskej literatary, ktora bola pre nas hlavnym
informa¢nym zdrojom. Podl'a nej sme sa snaZzili ¢o najlepSie a o najdetailnejSie opisat
princip fungovania a vzajomnu nadviznost’ jednotlivych ovladacich prvkov organu, pretoze
iba spolupraca vsetkych ovladacich prvkov zarucuje bezproblémové fungovanie organu.
Zistili sme, Ze najvhodnejSim vyberom z réznych typov vzdusnic je zdsuvkova vzduSnica s
tonovymi kancelami, pretoZze ma najviac pozitivnych vlastnosti. Zo vSetkych typov traktar sa
povazuje mechanické traktura za najlepSiu v zmysle odozvy ténu. Jedine mechanicka traktara
je popri schopnosti okamzitej reakcie na podnet z klaviatiry schopnéd preniest’ aj odozvu z
tonovych ventilov ulozenych vo vzdusnici. Prakticky sme si overili, Ze organ navrhnuty v
kombinécii tychto dvoch ovladacich prvkov bude fungovat najlepsie, najspolahlivejsie,
najpresnejSie a ponukne lepSie precitenie hry na organe. Vyber a kombindcia najvhodnejSich
ovladacich prvkov sa realizovala na zédklade zhodnotenia ich pozitivnych vlastnosti. Prinos
prace zhrnieme v nasledujicich bodoch:

Vv praci sme opisali proces navrhu vyroby ovladacich prvkov, vyber vhodnych
materialov na ich vyrobu,

vyznamnost’ prace zvysuje experiment, v ktorom sme si overili, Ze kovové cylindrické
pistaly je mozné nahradit’ cenovo dostupnejsou alternativou — pistalami z papiera.
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Celkovy proces vyroby modelu organu bol relativne naroény vzhl'adom na obmedzené
materidlne moznosti, avSak napriek tomu mozeme skonstatovat, Ze sa nam podarilo vyrobit’
funkény model organu, ktory v plnej miere napliia poziadavky demonstrovania principu
fungovania urcitého typu organu.
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SOLARNY KOLEKTOR NA OHREV VODY
THE SOLAR COLLECTOR FOR HEATING WATER

TOMAS DZURIK, JAN PAVLOVKIN

Resumé

Vyuzitie slnecnej energie je v dnesnej dobe aktudlna téma, je preto potrebné poukdzat na
moznosti ako sa da slnecna energia premenit na iny druh energie. Slnecnd energia je
najdostupnejsia, a tiez, najcistejSia forma obnovitelnej energie, ktoru mozeme ziskat.
Linedrny parabolicky kolektor sluzi ako ukazka vyuzitia slnecného Ziarenia, je to funkcny
model, pomocou ktorého je mozné demonstrovat ohrievanie vody posobenim slnecného
Ziarenia.

Abstract

Nowadays, use of solar energy is actual topic, therefore it is necessary to point out on
possibilities, and how solar energy can be converted into another type of energy. Solar energy
Is the most available and also, the purest form of renewable energy that we can gain. Linear
parabolic collector serves as a demonstration of the use of sunshine it is a functional model,
which can be used to demonstrate the water heating by sunlight.

UvoD

Dopadajice slnecné ziarenie pri dopade na zemsky povrch sa ¢ast’ slnecného Ziarenia
odrazi spat’, ale podstatna Cast’ energie je zuzitkovana na zjavné teplo, ohrev priestoru, ohrev
pody, evapotranspiracia (zmena skupenstva vody) a fotosyntézu. Cast’ energie sa vyzaruje
v dlhovinné tepelnej zlozke spét’ do priestoru. Celkovo tak na Slovensku za rok dopadne na
vodorovnu plochu priblizne 950 — 1200 kWh na 1 m%.

Lineéarne parabolické zrkadla (obr. 1) sa vyuzivaji na ohrev pradiacej vody V potrubi.
Sinko ohrieva potrubie cca. na takmer 400°C. Kvapalina je precerpavana cez tepelné
vymenniky, takZe na konci unikd para s vysokou teplotou ktord pohana turbinu generatora
vyrabajuceho elektricku energiu. Potrubie v ohnisku parabolickych zrkadiel je zo skla a cely
systém je nataany smerom k Slnku.

Obrazok. 1 Linearne parabolické zrkadla

Hustota Ziarenia na jednotku plochy v Banskej Bystrici. Banska Bystrica sa nachadza na
zemepisnej Sirke 48°, to znamena ze slnecné luce nedopadajii kolmo ale pod uhlom a tym sa

106


http://www.oze.stuba.sk/wp-content/uploads/2010/07/S1.bmp
http://www.oze.stuba.sk/wp-content/uploads/2010/07/S2.bmp
http://www.oze.stuba.sk/wp-content/uploads/2010/07/S1.bmp
http://www.oze.stuba.sk/wp-content/uploads/2010/07/S2.bmp

Olympiada techniky Plzen 2016, 17. 5. 2016
www.olympiadatechniky.zcu.cz

znizi percento hustoty ziarenia na jednotku plochy. Na obrazku 2. je zndzorneny aj rovnik
ktory je kolmo na dopadajuce luce.

Banska Bystrica

Rovnik

J

Obrazok 2. Slne¢né ziarenie dopadajice na Zem

LINEARNY PARABOLICKY SLNECNY KOLEKTOR

Kolektor sluzi ako ukazka vyuzitia slne¢ného Ziarenia, je to funkény model, pomocou
ktorého sa da demons$trovat’ ohrievanie vody posobenim slnecného ziarenia. Skladd sa
z paraboly kde je osadeny vysoko odrazovy antikorovy plech, ktory zabezpecuje odraz Slnka
do ohniska. V ohnisku sa nachadza kovova (ocel'ova, hlinikova, resp. medena) rurka do ktorej
sa odrazaju slne¢né luce z celej plochy odrazového antikorového plechu. V rirke sa nasledne
meni slnecnd energia na tepelnt. Povrch rurky je matnej Ciernej farby ktory dobre absorbuje
slnecné Ziarenie.

Pri navrhu linearneho paraboloidu sme vychadzali z definicie paraboly v rovine, ktora
je dana ako mnoZina bodov P = [, y], spifiajucich rovnicu y? = 2.p.x, p > 0. Bod V = [0, 0] sa
nazyva vrchol paraboly, bod F =0, p/2] je jej ohnisko. Parabola je mnozina tych bodov
roviny, ktoré maju od jej ohniska F =[p/2, 0] a od riadiacej priamky x + p/2 =0 rovnakua
vzdialenost’ (obr. 3). Definicia plati pre bod, ale v naSom pripade kolektor mal urcité rozmery
(priemer pouzitej rurky), preto sme zvolili konStrukciu, v ktorej mdzeme nastavovat’
vzdialenost’ ohniska, vhodné by bolo eSte nastavovat’ tvar paraboloidu, ¢o by vyzadovalo
d’alsie mechanické moznosti nastavovania. Dalsie vylepSenie je mozné uzatvorenim priestoru
paraboloidu sklom, aby sa zabranilo niku tepla do priestoru a tepelnou izolaciou privodnych
hadic od cerpadla do kolektora a od kolektora do nadrze ohriatej vody ako aj tepelnou
1zolaciou nadrzky ohriatej vody.

W




Olympiada techniky Plzen 2016, 17. 5. 2016
www.olympiadatechniky.zcu.cz

Obrazok 3 Parabola

S 2 ——

Obrazok 4. Linearny parabolicky slnecny kolektor

Toto st najdodlezitejSie Casti slnecného kolektora, d’alej sa parabola sklad4 z nastaviteI'ného
stojana, s ktorym sa da nastavit’ uhol naklonenia paraboly vzhl'adom na dopadajice slnecné
la¢e. Ruarka ktora sa nachadza v ohnisku je o parabolu pripevnena teleskopicky
nastavitelnymi uchytmi pre lepsiu presnost’ a nastavenie optimalneho dopadu odrazenych
lucov. Délezitou sucastou kolektora je cirkuldcia vody ktord je zabezpecena pomocou
vodného cCerpadla s prikonom 10 W a vykonom 800 l/hod, prietok vody je regulovany
Skrtiacim ventilom pre nastavenie niz§ieho prietoku vody. Cerpadlo je osadené v nadrzke kde
je zabezpeceny cirkula¢ny okruh, pomocou hadiciek je zapojené ¢erpadlo na vstup kolektora
a nasledne vystup z kolektora je spojeny hadi¢kou do zasobnej nadrzky, kde sa akumuluje
tepléd voda.

Zvysenie efektivnosti kolektora je mozné dosiahnut izolaciou privodnych hadic,
nevznikni tak tepelné straty. Dal§ou moznostou je uzatvorenie ohniska sklenenou rurkou,
ktora zabezpe¢i Ze teplo ktoré vznikne v ohnisku sa nebude $irit do okolia ale ostane
v ohnisku.

NAMERANE UDAJE

Meranie na linedrnom parabolickom slne€nom kolektore sme realizovali pomocou
prenosného systému na zber, zobrazenie a spracovanie dat ULAB, ktory sa da pouzit
Vv laboratdriu alebo mimo laboratoria. Meranie bolo vykonané za slne¢ného dina od cca 10:00
do 11:00. Vykonavali sme viacero merani, prvé meranie bolo zistenie teploty prazdneho
kolektora &iZe zistenie teploty v ohnisku meranie sme vykonavali po dobu 10 min. Dalsie
meranie bolo pre zistenie teploty ohrevu vody. Meraci pristroj ULAB s pripojenymi dvomi
snimac¢mi teploty sme vyuzivali pri zistovani teplot okolia a vo vnutri kolektora, resp. ohriatej
vody. Meraci pristroj sme nastavili aby zaznamenaval daje o teplote kazdé dve sekundy. Na
spracovanie dat z meracieho pristroja sme pouzili softvér Coach 6 (obr. 7), pomocou ktorého
sme zaznamenané hodnoty spracovali a graficky vyhodnotili.

Meranie ohrievania vody sme tieZ zaznamenali graficky, kde jednym snimacom sme
zistovali teplotu okolia druhym snimacom teplotu vody v nadrzke pri vytoku vody
z potrubia. V grafe 1. st zaznamenané hodnoty priebehu ohrievania vody v objeme 1,6 I.
Zacinajuca teplota vody bola 21,5 °C a kone¢na teplota 28,8 °C ateplota prostredia bola
v priemere 18 °C, doélezitou hodnotou je o kolko sa ndm podarilo ohriat’ vodu, pri merani
ktoré trvalo 20 minit sme vodu zohriali o 7,3 °C.
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['? Coach 6 - CMA Coach Projects - solarnyclanok.cma
Sibor Start Zobraz valby Help

PPET OB ®OB I T I B

CH1 : Teplota (scnzor)

i 200 216~ frem 1CH2 €C)

2 0,008 200 216 op 1o
3 0017 201 216 aof an
4 0,025 20.0 216 af a0
5 0033 200 216

3 0,042 200 217

7 0,050 19.9 217

8 0,058 200 217

g 0,067 19.0 217

10 0,075 200 217

11 0,083 20.0 217

12 0,092 200 217

13 0,100 19.9 218

14 0.108 19.9 218

15 0,117 19.9 218

1A n12s 1i0Q 512 Y =

Autor Altivita | Coach V8,24 © 2004-2007 CMA Qprévneny pousivatel: FPY UME Banska Bystrica
Wi

Obrazok 7 Namerané udaje v programe Coach 6

Na d’alsom merani sme sa zamerali na zistenie teploty v ohnisku bez cirkulécie vody.
Pri merani sme do ohniska kolektora umiestnili rarky réznych materidlov (ocel’, med’ a hlinik)
a tiez rdznych priemerov. Meranie sme vykonavali 10 mintt, snimac¢ teploty bol umiestneny
priamo do rarky, teplota okolia bola cca 15 °C. V grafe 2 si zaznamenané hodnoty
prazdneho kolektora ocelovej rurky o priemere 27 mm, hribky steny 2,5 mm a hmotnosti
935 g., medenej rarky o vonkajSom priemere 15 mm, hrabka steny 2,5 mm a hmotnosti 396 g.
a hlinikovej rurky o vonkajSom priemere 10 mm, hriibka steny 1 mm ahmotnosti 70 g.
Nasledne sme vSetky tri materidli porovnali a mézeme zhodnotit’ ze na efektivnej plochy
dopadov slne¢nych lacov na kolektor ktord je 0,208 m? nie je rozhodujlici materidl s ktorého
je vyrobena rurka v ohnisku ale priemer rarky a hrabka steny.

Teplotny priebeh ohrevu vody
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Graf 1. Teplotny priebeh ohrevu vody
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Graf 2 Porovnanie rychlosti ohrevu réznych materialov

Tabul'ka 1 rozdiel teplot materidlov

min °C | max °C AT °C
ocel 19,61 62,03 42,42
med’ 21,65 64 42,35
hlinik | 22,94 | 103,13 80,19

V tabulka 1 su uvedené materiali ktoré s pouzité v ohnisku kolektora na zohrievanie, ich
zaCinajuce teploty, maximalne teploty a nasledny rozdiel tepl6t, co znamena o kol'ko stupenou
Celzia sa zvysila teplota. Teoreticky sme predpokladali ze Zelezna rirka bude dostatocne
odovzdavat teplo ale experimentom sa ndm potvrdilo Ze vyhodnejSie je pozit’ hlinikovl rurku
S menSim priemerom, je mozné dosiahnut’ vyssiu teplotu.

ZAVER

Meranim na kolektore sme ukézali ako funguje vyuzitie slne¢ného ziarenia v praxi, poukazali
sme na riesenie najvhodnejSieho ohniska v kolektore, ktory material je najvhodnejsi a S akym
priemerom. Ohrev vody je vhodné vykonavat’ pocas celého dila, najvacsi vykon vsak ziskame
napoludnie za bezobla¢ného diia. Nazorne sa d4a poukazat na vyhodné ohrievanie vody
pomocou slnecného Ziarenia.
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DIDAKTICKE 3D UCEBNE POMOCKY NA POZNAVANIE REALIL
SLOVENSKA V RANEJ EDUKACII

DIDACTIC 3D TEACHING TOOLS FOR LEARNING ABOUT
SLOVAKIA IN EARLY EDUCATION

DOMINIKA MURINOVA, ELISKA MEDVEDOVA, ZLATICA HUCOVA

Resumé

Praca oboznamuje s drevenymi didaktickymi pomockami uréenymi k poznavaniu realii
Slovenska. Uvadza priklady roézneho vyuzitia tychto pomdcok v primarnom, ale
| predprimarnom vzdelavani. Popisuje sposob vyroby a ponika moznosti ich vyuzitia podla
zamerania.

Abstract

The paper presents wooden didactic tools for teaching about Slovakia and its realities. It
outlines different examples of how these tool can be used in primary and pre-school
education. It describes their production methods and shows how different tools can be applied
in practice.

UvVoD

V sucasnosti sa kladie Coraz vdcsi doraz na transformaciu tradi¢ného vzdelavania.
Zvlast na zmenu vychovného a uc¢ebného Stylu, na nové ponimanie dietat’a a na inovécie Vv
oblasti metod, foriem a prostriedkov. Ucitelia vo svojej vyucbe preberaji rézne prvky
z alternativnych $kol, snaZia sa inovovat, zefektiviiovat spdsob vyucby a zameriavaji sa
predovsetkym na zazitkové vyucovanie.

Ziaci prichddzaji do $koly s ocakavaniami, 7e $kola by mala byt zaloZena
predovsSetkym na hre a hrovych edukacnych Cinnostiach. Takéto ocakdvania maji zvlast’ ti,
ktori predtym navstevovali matersku Skolu, kde sa kladol velky doraz na hru. Hra je
najprirodzenejSou ¢innost'ou, prostrednictvom ktorej diet'a nadobuda nové poznatky, ziskava
nové skusenosti, navyky, osvojuje si zruénosti, formuje nové postoje a buduje hodnoty. Preto
nie je cudzia ani Ziakovi priméarneho stupna Skoly.

Napriek tomu, ze sa nezarad’uje do vyucovacieho procesu tak ¢asto, ako v materskej
skole, ziak si ju stale vybera ako jednu z najcastejsich aktivit vo svojom volnom case. Prave
z toho dovodu mézeme konstatovat’, ze zarad’ovanim nametovych, didaktickych hier je
mozné zefektiviiovat’ vyucbu pre ziaka aj na primarnom stupni vzdelavania.

Cielom nasho usilia na predmetoch technického vzdeldvania bolo v ramci tvorby
tematickych projektov vyrobit sadu drevenych didaktickych 3D ucebnych pomocok,
zameranych na poznavanie realii Slovenska. Vychddzali sme z poznania a zo skusenosti
ziskanych na pedagogickej praxi, Ze je ich v naSich Skolach stale nedostatok. Zaroveii chceme
poukéazat’ na skutocnost, ako si moézu ziaci na hodinich technického vzdeldvania sami
vyrabat’ ucebné pomdcky a zefektiviiovat’ edukacny proces tak na primarnom, ako aj na
predprimarnom stupni Skoly.

Vyrobené u¢ebné pomodcky odporucame vyuzivat’ okrem beznych vyucovacich hodin,
aj vo vol'nom case, pocas prestavok, ako doplnkové aktivity po ukonceni edukacnych Cinnosti
na hodine, v skolskom klube deti a podobne. Domnievame sa, ze Zziaci prostrednictvom
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aktivnej ¢innosti ziskaji nové poznatky, 0svoja si potrebné vedomosti na kvalitativne vyssej
urovni. Je vSak potrebné, aby ucitel' zabezpeéil podnetné prostredie a vytvoril vhodné
podmienky s dostatkom didaktickych ucebnych pomdcok.

Ako sme uz vyssie uviedli, didaktické 3D ucebné pomdcky sme vyrabali svojpomocne
v ramci tematickych edukacnych projektov.

Driensky a Hrmo (2004) uvadzajt, ze: "ak sa zhotovuja trojrozmerné u¢ebné pomocky
svojpomocne, je potrebné pri ich vyrobe zohl'adiovat’:

zdoraznenie podstaty objektu alebo javu, ktory nimi simulujeme,

konstrukénu jednoduchost’,

I'ahkt manipulovatel'nost,

funként spol'ahlivost,

primerané rozmery, ktoré zavisia od toho, ¢i pomocku ucitel’ demonstruje, alebo s fiou
ziaci sami pracuju,

mali hmotnost’,

'ahku transportovatel'nost’,

bezpecnost’ pri ich vyuzivani,

ochranu proti mechanickému poraneniu,

jednoduchu skladovatelnost,

nenaro¢nu udrzbu,

dostato¢nu zivotnost’,

nizke vyrobné a prevadzkové néklady a pod.

Dalej pisu, Ze mali by mat’ zna¢ény motivaény charakter a didakticka hodnotu. Preto pri tvorbe
je potrebné zohl'adiovat’ vSetky podmienky a moznosti ich vyuzitia (Driensky, D. - Hrmo, R.,
2004, s. 18).

ASANENENEN

ASANENENENENENAN

Pri tvorbe a samotnej vyrobe pomdcok sme pouzivali rézne technické materidly,
predovSetkym drevo. Vyrobili sme stibor didaktickych 3D uéebnych pomocok, ktoré tvoria
rozne druhy hier, hraciek, skladaciek, hlavolamov. Tento subor sme umiestnili do dvoch
kufrikov a dali sme im prizna¢ny nazov "Kufor plny zdzrakov". Prostrednictvom nich budd
moct’ deti v predprimarnej edukdcii ale aj ziaci primarneho stupnia Skoly poznéavat’ realie
Slovenska.

Sucastou kufrika je aj metodickd prirucka, ktora sprostredkovava zdkladné informacie
o didaktickych 3D ucebnych pomodckach a popisuje rézne moznosti ich vyuzitia v
eduka¢nom procese.

VYROBA DREVENYCH DIDAKTICKYCH 3D UCEBNYCH POMOCOK

Material: prevazne smrekové drevo (drevené dosky, kocky, kufrik, listy a pod.),
mahagonova dyha, papier, obrazky, mapy, latka, stuzky, drot, brusny papier, disperzné
lepidlo, sekundové lepidlo, lak na drevo, farba na drevo, akrylové a temperové farby.

Naradie: posuvnd pila, stolovy obrabac dreva- cirkuléar, lupienkova pilka, lepiaca
tavna pistol, elektrickd brtska, laminator; drobné naradie ako noznice, ceruzy, pravitko,
Stetce, orezavac.

Vyroba: zaciatok vyroby drevenych didaktickych hraciek bol v podstate rovnaky
u vsetkych. Vyuzivali sme predovsetkym odpadovy material ako napriklad zvySky hranolov z
regalov, starych hrad, stary stol a pod., ktory sme pomocou cirkularu a posuvnej pily upravili
na pozadovanu vel'kost. Nasledne sme napilili kusy dreva podla typu pomocky. Tieto kusy
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sme obrusili zhruba elektrickou bruskou a jemnejSie ru¢ne, pripadne upravili, napili
lupienkovou pilkou. Takymto sposobom sme vyrobili aj puzzle Slovensko, puzzle viajka SR a
iné, z ktorych Cast’ prezentujeme na obrazkoch 1-5.

Obrazok 1 Pripravené sucasti kufrika a pomocky na d’alSiu Gpravu

Takto vypilené a obrusené Casti sme d’alej upravovali podla ich d’alSieho pouzitia. Do
tychto ¢innosti mdézeme zapojit' aj deti, ktoré moézu vyhladdvat’ na internete, vystrihovat
jednotlivé obrazky a nasledne ich lepit’ na pripravené Casti pomocok. Po zaschnuti ich mézu
lakovat’ matnym alebo lesklym tekutym lakom, lakom v spreji apod. TieZ mozu farbit’ d’alSie
pomocky, kde sa oboznamuju s vlastnostami réznych druhov farieb ako su farby temperové,
akrylové, farby na drevo a rozne iné. Mozu vystrihovat’ pismend z brisneho papiera, pricom
porovnavaju odliSnost, zrnitost’, hribku a s fiou spojent naroc¢nost’ pri strihani. Takychto
pomocnych prac mdézeme pre ziakov vytvorit’ Siroké spektrum. Od vyhladdvania obrazkov
Vv ¢asopisoch alebo na internete az po vlastné modifikacie pomocok.

Obrazok 2 Pilenie puzzle (lupienkovou pilkou) na jednotlivé kraje Slovenska
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MOZNOSTI VYUZITIA DIDAKTICKYCH 3D UCEBNYCH POMOCOK
Kufrik plny zazrakov obsahuje:

Babkové divadlo, v ktorom babky rozpravkovou formou sprevadzaju deti i ziakov
technickymi a kultirno-historickymi pamiatkami Slovenska. Ucitel'ka ho mo6ze vyuZzivat' na
motivaciu, ale i na ivod do témy. Deti a ziaci tak hrovou formou ziskavaju nové vedomosti
0 Slovensku. Samozrejme, manipulovat’ s nim nemusi priméarne ucitel'ka. Babkové divadlo
poskytuje moznosti pre dramatizaciu a rozvoj tvorivosti, rozvoj komunika¢nych schopnosti
aj na kooperaciu deti a ziakov.

Drevené puzzle sa sklada z dvoch celkov. Prvy celok po poskladani tvori zobrazenie
slovenskej vlajky. V druhom celku po spravnom zlozZeni vypilenych ¢asti dostaneme 8 krajov,
ktoré tvoria mapu Slovenska. Okolie mapy Slovenska su v celku aj susedné Staty, ktoré
zaroven tvoria ram pre puzzle. Pre deti predSkolského veku a mladSich ziakov sa tu nachadza
predloha, ktord im napomaha pri skladani mapy z puzzle. Prostrednictvom tychto puzzle sa
deti oboznamuju nielen s ¢lenenim Slovenska na kraje, s okolitymi susednymi krajinami, ale
aj so slovenskou vlajkou, znakom a s rozpoznavanim farieb Statnych symbolov.

Obrazok 3 Drevené puzzle - kraje Slovenska a susedné Staty

Preklapacky su urcené na poznavanie typickych slovenskych rastlin, Zivocichov,
zachrannych zloziek, dopravnych prostriedkov a podobne. Deti postupne objavuju spdsob
preklépania sa danych casti, na ¢o moze ucitel’ka neskér nadviazat’ réznymi pokusmi, ¢i
manipulaénymi cinnostami. Postupne tak zacinaju zébavnou formou objavovat okrem
slovenskej techniky, prirody aj matematiku, ¢i fyziku.

Tromino je vlastne istou transformaciou hry Domino, vSak s tym rozdielom, ze nema
dve Casti na prikladanie, ale tri. Taktiez sa na iom nenachadzaju bodky vyjadrujuce pocet, ale
rozne obrazky, erby ¢i farby. Tato spolocenskd hra je urend na rozpoznavanie erbov
krajskych miest a dalSich Styroch vyznamnych obci Slovenska (najsevernejSia obec,
najjuznejSia obec, najvychodnejSia obec a najzapadnejSia obec). Pre mlads$iu vekova
kategoriu sme Tromino usposobili tak, ze deti nespajaju erby, ale k hre vyuzivaja druhu stranu
Tromina, ktora je farbami rozdelena na tri Casti. Deti si tak prostrednictvom hry upeviiuju
poznavanie farieb.
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Obrazok 4 Tromino s erbami slovenskych obci a miest

Kocky. V kufriku sa nachadza 108 drevenych kociek. Na jednej strane kazdej kocky je
nalepend graféma vystrihnuta z roznych druhov brusneho papiera. Spdjanim grafém, Ziaci
tvoria nazvy urcitych technickych pamiatok Slovenska a miest, v ktorych sa nachadzaju.
KaZzdu usporiadant dvojicu tvoria pismena z rovnakého druhu s rovnako velkou zrnitostou
brasneho papiera. Na ostatnych stendch drevenych kociek su nalepené cCasti obrazkov
technickych pamiatok, ktoré sa nachadzajii na tizemi Slovenska. Ulohou deti a Ziakov je
poskladat’ kocky tak, aby Casti obrazkov vytvorili celok.

Obrazok 5 Drevené kocky s grafémou z brisneho papiera, na skladanie nazvov
technickych pamiatok nachadzajicich sa na izemi Slovenska.
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ZAVER

To, ze mnohé deti i ziaci v dneSnej dobe uz velmi neprichddzaju s drevenymi
ucebnymi pomockami do kontaktu, nas viedlo pri ich vyrobe prave k vyberu tohto prirodné¢ho
materidlu. Pomocou drevenych didaktickych 3D ucebnych pomdcok si deti mozu efektivne,
tvorivo a zabavnou formou osvojovat’ poznatky a nadobudat’ zru¢nosti v roznych oblastiach
vychovy avzdeldvania. Zvlast v oblasti pozndvania technickych, kultarno-historickych
pamiatok Slovenska, réznych vlastivednych a prirodovednych oblasti. Rovnako uzitoc¢né,
prospesné a rozvijajlico posobiace mozu byt pri tvorivej dramatizacii, skupinovej praci,
komunikacii apod. Prezentované ucebné pomdcky moézu sluzit' aj na rozvoj pracovno-
technickych zru¢nosti, kedy si deti mézu samy alebo za pomoci ucitel'ov a rodi¢ov vyrabat’
nielen drevené pomocky ale aj rozne hry a hracky a to podl'a vlastnej fantazie s rozvijanim
tvorivosti, zvlast originality.
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NETRADICNI MATERIALY V TECHNICKE VYCHOVE
V MATERSKE SKOLE

UNTRADITIONAL MATERIALS IN TECHNICAL EDUCATION IN
KINDERGARTEN

MICHAELA SAHULOVA

Resumé

Bakalarska prdce se zabyva netradicnimi materialy a jejich vyuzitim v technické vychove
V materské Skole. Cilem empirického vyzkumu je zjistit, jak ucitelé MS vnimaji netradicni
materidly a jaké netradicni materialy vyuzivaji v technické vychové.

Abstract

The bachelor thesis deals with untraditional materials and their use in technical education
in kindergarten. Empirical research is to determine how kindergarten teachers perceive
untraditional materials and what untraditional materials use in technical education.

Materidly obklopuji déti i dospélé na kazdém kroku. Nékteré vyuzivame tak casto,
ze uz si jejich pritomnost ani neuvédomujeme. Pak néhle objevime néco, co je pro nas nové,
prijemné na dotek, lakavé. Déti obzvlast’ rady objevuji a experimentuji, proto bychom jim
meli dopfdt moznost vybéru riznych materiald, jejichz vlastnosti mohou zkoumat.
V technické vychové ucitelé dnes jiz nejsou tak omezovani a mohou do své vychovné
vzdélavaci ¢innosti aplikovat rizné materidly a techniky pii rozvoji ditcte.

Cilem bakalarské prace je zmapovat soucasnou situaci vyuziti netradi¢nich materiald
vV podminkdch matetské Skoly a nabidnout uc¢itelim aktivity s netradi¢nim materidlem vhodné
pro jejich vychovné vzdélavaci praci.

Bakalatskéa prace se sklada z Casti teoretické a praktické. Teoretickd Cast tvori Ctyfi
kapitoly, které nastifiuji teoretickd vychodiska pro zpracovani empirické casti. Popisuje
rozdéleni materiald na tradicni a netradicni, charakterizuje zpusob jejich vzniku a uvadi,
jak lze tyto materialy vyuzit v prostiedi mateiské Skoly. V dalsich kapitolach se bakalarska
prace zaméfuje na technickou vychovu a jeji vyuziti pfi praci s détmi vcetné rozvijeni
klicovych kompetenci a cili stanovenych v Rdmcovém vzdélavacim programu pro predskolni
vzdélavani a v neposledni fadé se vénuje specifikim déti pfedSkolniho véku v kontextu
technické vychovy.

Empiricka C¢ast bakalarské prace je vé€novana pedagogickému vyzkumu, ktery
je zaméfen na vnimani a vyuziti netradi¢nich materialti pfi praci s détmi v mateiské Skole.
Zabyva se predevSim tim, jak ucitelé vyuZivaji netradiéni materidly pii praci s détmi
aco zanetradiéni material vibec povazuji. Cilem empirické ¢asti bakalafské prace
je prostfednictvim rozhovort s uciteli zjistit, jakym zplisobem je netradi¢ni material vniman
a nasledn¢ vyuzivan v technické vychové v mateiské skole.

Z vyzkumu je patrné, Ze u ucitelll v matetskych Skolach neni pojem technicka vychova
zcela znamy a uzivany. Termin technickd vychova je novy a zatim se nevyskytuje
ani v souc¢asné podobé RVP PV, coz ale neznamena, ze ucitelé technickou vychovu
nerealizuji. Dotazovani ucitelé jsou zameéfeni Castéji na télesnou a vytvarnou vychovu.
Zaméteni na technickou oblast se v odpovédich neobjevilo. Divodem miize byt vybrany
vzorek s vétSim poétem zen ve vyzkumu, které technickou vychovu obecné nepreferuji.
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Dals$im divodem muze byt, Ze néktefi ucitelé technickou vychovu slucuji do vychov jinych,
napf. vytvarné. Pfesto jsou dotazovani ucitelé piesvédCeni o tom, Ze ve své vychovné
vzdéelavaci praci technickou vychovu realizuji a to alesponi 1 — 2 krat tydné prostfednictvim
¢innosti na rozvoj jemné motoriky, pii vytvarnych ¢innostech nebo pii praktické a pracovni
vychove.

Pfi dotazovani na vyuZzivané materialy vyzkum poukézal na Castj$i praci s tradi¢nim
materidlem. UCcitelim brani v uzivani netradi¢niho materidlu pfedevSim cas, prostor,
dostupnost tohoto materidlu, nedostatek zkuSenosti ¢i obavy z bezpecnosti. Na zaklade
zkugenosti autorky prace jako za¢inajiciho uéitele v MS je mozné konstatovat, Ze se uréité
obavy vyskytuji, avSak prace s netradicnim materidlem je ldkavd zejména kvili jeho
moznostem kreativniho vyuziti. ZajiSténi vhodnych bezpe¢nostnich a organizac¢nich
podminek ve vychovné vzdélavaci praci s détmi je samoziejmosti nejen pii Cinnostech
S netradicnim materialem.

Nejcasteji byl u vyzkumného vzorku hodnocen jako netradiéni material plast. Stejné
tak se plast zafadil mezi nejuzivanéj$i materidl v technické vychoveé. Na zdkladé tohoto
zjisténi se autorka rozhodla vytvofit ucitelim matetskych $kol nabidku vyrobku a aktivit
z netradi¢niho materidlu se zaméfenim na plast a plastické hmoty. Snahou je, aby se tato
nabidka stala inspiraci pro ucitele v matetskych Skolach a zaroven prispéla k CetnéjSimu
vyuzivani netradi¢nich materidl, které jsou casto dostupnéj$i a podporuji vynalézavost
a kreativitu nejen ucitele, ale také ditéte.

BroZura jako priloha k bakalarské praci

Brozura vznikla jako soucast bakalarské prace na Pedagogické fakulté Univerzity
Palackého v Olomouci s nazvem Netradi¢ni materialy v technické vychové v mateiské Skole.
Cilem je nabidnout uciteliim matetskych Skol vyrobky a aktivity vhodné pro déti mladsiho
I star§iho predskolniho véku. Vyrobky jsou zamétené na vyuziti zejména plastu a plastickych
hmot v kombinaci s ostatnimi materialy. Obecné&jsim cilem je pfispét k recyklaci Casto jiz
nevyuzitelnych materiald a ukdzat mozné vyuziti téchto materiali ve vychovné-vzdélavaci
praci u¢iteli MS.

BroZzura obsahuje 12 vyrobkil. U kazdého vyrobku naleznete srozumitelny metodicky
popis, fotografii vyrobku a pouzitych pomucek, vycet veskerych pomicek, navrh na zarazeni
vyrobku do podtématu a vyuZiti pro vékovou skupinu déti. Nékteré vyrobky jsou vhodné
spise pro starSi déti, tzn. 5-6 let (dale jen SD), jiné pro mladsi déti 3-4 roky (dale jen MD).
Ucitel vSak sam nejlépe zna svoji vzdélavaci skupinu a sdim zvazi vhodnost zafazeni vyrobku
pii préaci s détmi. U kazdého vyrobku je zobrazen stupeil jeho naro¢nosti pomoci hvézdicek
(1 hvézdicka znaci nizkou narocnost, 3 hvézdi¢ky vysokou naroc¢nost).
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8

Akvarium
Past je veimi piizpisobivy’ matenl — 0 fom se migeme
oo Sl et

e by o sl e, Dok £ 2o
VysPnout prostieani Cast iahwe, Merd @ vélSinu Ky
etiketou 3 nastrinet ji na tak velkou daki Cast ko je veliost
o0y, Po e ooz dii wie o
obrazek k vysthzensmu piastu kancaiarskymi sponiami.

Poatup:

1. DEti obkresi obrys ryby na plast ihovym fixam.

2. Pomuci Iakil 13 ety potom vybanaji de fantazie nebo piedony Zencykopedi podoby
MOFSKE ryby.

3. Pozaschnuti laku 084 wystihnou Z plasti rybu.

4. UStel propichne plast v misis hibety by tak aby § $o zavesit pomodi jety @ nité a nt
ZIne.

S. DEti poté samy aranZuji akvarium dle sve Gantaze.

6 mﬁwmhmmmaﬁhﬁiwmdvhmmzh
nepéné vyiz, mideme i3 viko Zespodu plpit

Pfi navrhovani ¢innosti bylo dbano na to, aby byly vyuZzité materidly lehce dostupné.

Nékteré vyrobky vyzaduji casové méné ¢i vice naro¢néjsi piipravu ucitele, ale snahou bylo
co nejvice piipravu zjednodusit pomoci pfipravenych Sablon.
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Vyuziti plastu v mateiské skole

Brozura pro ucitele MS

Obr. Ukdzka brozury
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EMBROIDERY TECHNIQUE AT THE LESSONS OF MANUAL LABOR
AS A CORRECTIVE METHOD FOR EMOTIONAL SPHERE
ADOLESCENT GIRLS.

METOJAUKA BbIHNINBAHWSI HA YPOKAX PYYHOI'O TPYIA KAK
METO/J KOPPEKIIMX SOMOLIMOHAJIBHOU COEPBI JEBOYEK
IHOJAPOCTKOBOI'O BO3PACTA.

O. BARSUKOVA

Scientific advisor: E.A.Vinarchik (associate professor)

Abstracts

The theme of this article is embroidery technique at the lessons of manual labor as a
corrective method for emotional sphere adolescent.

The main goal of the research is to describe correlation between manual labor and emotional
sphere of adolescent girls.
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Everyone knows that art is a form of artistic and aesthetic learning of the world that
plays a huge role in forming artistic culture of a child. As practice shows, the art has a
curative effect, it is a way of preventing and correcting different deviations in development.

In this regard, the occupational therapy has a great impact on children and adolescents.
It helps to emotional deal with traumatic situations by using different means of art, with the
help of the teacher finds its outward expression, brought to katarsisticheskoy discharge,
resulting in easier condition for both children and adults [1].

Drawing something or creating a diagram gives a teenager an opportunity to express
his thoughts, it facilitates his past emotions about something he has experienced before and
helps to fight frightening fantasies. It promotes improvement in his behavior and his well-
being.

Emotional sphere is one of the areas of manifestation of temperament. It’s
manifestations are expressed in a variety of different emotions [5]. The emotional sphere of
adolescents is characterized by very high emotional excitability, so teenagers have short
temper, they are more violent and passionate. The young men and women have a greater
resistance to emotional experiences as compared to younger students; in particular, young
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people forget their grudges for a long time. They tend to have fears that manifests itself in
anxiety (VN Kislovskaya 1972 found that the highest anxiety occurs in adolescence).
Increased anxiety in late adolescence is associated with the appearance of intimate personal
relationship, causing a variety of emotions, including fear of appearing ridiculous.

Girls suffer from stress more than men, because their bodies are more vulnerable and
weaker. Psychologists recommend that teenagers who suffer from depression and emotional
instability should master the technique of embroidery. Why exactly embroidery Kits are
among the most effective tools to combat the blues, depression, chronic fatigue against the
background of permanent stress? The whole point is the unique ability of this craft to calm the
nerves and bring harmony and balance to the soul [3].

As a result of methodology "Diagnosis of burnout personality” (V.V. Boyko) a high
level of burnout was found in 86% of girls [4]. These girls were divided into two groups:
control and experimental. After the last group took a course of occupational therapy, we
tested again. The girls, who were regularly engaged in embroidery for 2 weeks the results of
the questionnaire are normal. Girls become calmer, more attentive, focused. In the control
group, the level of burnout has remained the same.

Embroidery - almost like a jeweler, delicate handwork, which requires maximum
concentration and attention span. This is what makes needlewomen completely cut off theis
thoughts and to drown themselves into the beautiful world of creation something with their
own hands.

This is an antidepressant effect of cross stitching.

Before you look for inspiration in the vast sea of schemes for cross stitch and start to
work, you must make sure that you have all the necessary tools.

The main tools that are necessary for embroidery are scissors, needles, hoop or other
frame to stretch the canvas, markers for marking, as well as the proper accessories for
embroidery - yarn, canvas, beads or other trim elements. Also, do not forget to add a set of
thimble, needle bar handy, or ruler, magnifying glass and, if possible - a special lamp for
illumination [2].

In our study we have proved that occupational therapy method is productive, has a
positive effect on the emotional sphere and can be widely used in practice.
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8uU0a, pyurot mpyo, paboma ¢ NPupoOHbIM MAMeEPUAIOM.

Handcraft, with its variety of aspects and operations, has a great value for the infant
development. It is experimentally proved in researches of many Russian authors that specially
organized handcraft has a positive impact on development and correction of all mental
processes of kids with mental development disorder [1, 3, 6].

A significant attention on the handcraft lessons is focused on working with natural
materials. Such exercises are considered to be the base for correction of mental functions.
Moreover, making of flat volume work pieces develops orientation skills and artistic taste,
cultivates children love for nature and inculcates habits of work.

In acquaintance with new natural materials on crafts lessons kids with mental
development disorder are given new information about the plants of their native side and as a
result of it kids broaden their outlook, get different facts about seasons of the year and
different natural phenomena. Working with natural materials also facilitates consistency of
eyes and hands, develops movement coordination, flexibility and accuracy of moves — and all
of these is a basis for correction of intellectual and verbal function [2, 5].

In the first grade of special (correctional) school of the VIlIIth kind while working with
natural materials, following methods are used: sticking dried leafs and flowers; making
plasticine compositions using natural materials, etc. Moreover, on such crafts lessons kids
with mental development disorder also get technical information about natural materials’
characteristics such as colour, shape and size; combination of plasticine and natural materials
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by colour; about necessary equipment, safety techniques, worksite organization and adherence
to hygiene standards.

Let us take a look at the example of “Making an owl from the pine cone” crafts lesson
[3].

Goals to achieve: to develop orientation skills by completing the task; to make a step-
by-step plan of the lesson; to teach kids with mental development disorder to measure the size
of paired details and to stick them together; to teach kids to analyze the entire working
process and make conclusions on the done work.

Partial progress:
1) Organization process;
2) Introduction:

A teacher demonstrates illustration of an owl and describes how it differs from other
birds. Then kids are being asked about characteristic features of an owl. Students name owl’s
different parts of the body tell what kind of bird it is. After this the teacher demonstrates fir
and pine cones and asks students to say on what trees shown cones usually grow and how
they differ from each other. Then a cone model of the owl is demonstrated in order to show
kids what they are going to do during this lesson;

3) Task analyzation:

With a help of the teacher students analyze given example of the composition, name
parts of the body, take a closer look at different details, their location, materials used and how
they were stuck together;

4) Planning of the craft process:

Students by answering teacher’s questions plan the entire craft process. The teacher
shows Kids step by step how to make a composition, points on the sticking spots on the used
details;

5) Practice:

During the lesson teacher attracts students’ attention to the initial composition,
specifies used materials and their sticking spots. Teacher reminds kids that eyes of an owl can
be made from the acorn cups by sticking them to body with plasticine; wings can be made
from samara. An individual help should be given to all of the students during the entire crafts
class.

6) Report

By answering teacher’s questions, students name all the natural materials used and tell
the main steps of the done work.

7) Diagnosis

Each student appreciates his or her composition and composition of any classmate,
pointing on its advantage and disadvantages. It is important that the teacher should point kids’
attention to the initial composition for comparison.

8) Conclusion
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Working with the natural materials on crafts lessons develops students’ personal
enhancement and character building. Such qualities as sense of purpose, perseverance and
pushing the matter through also improving simply by making described compositions.
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Abstracts:

The topic of this article - to master the technique of manufacture of felt toys by students with
intellectual disabilities.
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The peculiarity of the development of children with intellectual disabilities is the fact that
creativity and cognitive processes they are formed mostly at a very low level.

The relevance of this study lies in the fact that, until recently, were not considered the
possibility of development of creative abilities of mentally retarded children, the presence of
them all. The present work shows empirically the possibility of the development of creativity
in mentally retarded children through a system of circle work carried out by a planned,
systematic, given the specificity of the physiological and mental characteristics of children
with intellectual disabilities, and to an adequate level of efficiency of remedial developmental
impact.

Avrtistic and creative activities of children ensures their sensory development, give the
child to express themselves, it extends the overall outlook of the child, implements
educational interests of the children to develop their personality.

Children with intellectual disabilities is not easy to engage in employment. Also, it is
difficult to bring it started to end. In this connection, in the process of training and
development of these children raises the first important task - to generate positive motivation
of labor activity.

The process of labor education is closely linked with the development of sensory-
perceptual sphere of a child with intellectual disabilities. In order to make it could labor
operations, it is necessary that he is familiar with the properties of various objects and
substances: water, paper and wood.
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In order to teach a child to a particular reception work, the teacher must have great
patience and to act in accordance with the principle of "incremental learning", which includes
long-term testing of the smallest components of each of the labor process. It is important to
ensure that the failure does not scare the child and his independent work on a project to build
confidence in their abilities and contributed to the development of readiness to engage in
employment.

The classes in creative work in an entertaining way children use the available types of
practice after school educated and vaccinated social and everyday knowledge and skills
necessary for life. During this work, the children formed such personal qualities as diligence,
responsibility, perseverance, a sense of mutual desire to overcome difficulties. Go to the
complicated forms of manual activities using tools improves fine motor skills of hands.

Creative labor occupies a large place in the system of rehabilitation work. Here the
child acts as a creator of something new, useful and beautiful.

To communicate emotional states with specific situations that may happen again or
meet the child in your life. "Losing" status through the crafts, the child fixes the motor
mechanism of self-regulation. On the figurative level, he holds a "self-control™ studies to
adequately express their feelings.

All kinds of independent creative works very attracted to guys, and their performance
contributes to the development of aesthetic taste, observation, artistic vision of reality, design,
creative thinking.

In the course of circle work children do crafts from felt. Classes creative work
delivered joy to children, create a positive emotional state, contribute to the development of
creativity. In the process of creative activity in children developing aesthetic perception,
figurative representations and imagination, aesthetic sense (form, color, composition).

However, this does not occur by itself, and provided a systematic, focused and at the
same time subtle and sensitive guidance takes into account the individual characteristics of
each child.

The contents, methodology and organization of study circles training aims to develop
children's creativity. This requires not only the development of aesthetic perception,
imagination, creation of visual images, but also to master a variety of ways children perform
their work, allowing them to transfer in a wide range of phenomena and objects. All this gives
the children the opportunity to freely express their intention to cause a positive emotional
attitude to employment, to encourage creativity and solutions.

Creating articles made of felt with their hands - it is a universal educational tool that
can balance the one-sided intellectual activity of a small man, that he developed
comprehensively.

In our classes, children learn to master the technique of manufacturing toys made of
felt. The theme of our lessons, "turnip” - Finger theater.

To produce the theater used Palchikov felt very soft and pleasant material with it easy
and convenient to work for children. Blanks are cut out of cardboard, then carefully
transferred to the felt. After the blanks used needle and thread, to work out the individual
parts. Seam uses obmetochny.
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In the first lesson the children acquainted with the theme of lessons learned than to be
engaged. Finger theater, we started to do with the character "Grandma." With the help of a
stencil cut out parts of felt. For the convenience of the children were taken scotch tape and
stuck to the blank felts.

In the second lesson, the children began to sew items. We had to sew a shawl detail of
a person grandmother. The seam used obmetochny. In the beginning there were problems in
zavyazanii knot on a string. Some children were difficult to master the needle.

The third lesson, children continued to sew parts. It was necessary to sew the details of
the hands to the skirt. At the beginning we recalled seam technique.

Three classes the children have mastered obmetochnogo suture technique, learned to
accurately cut parts for stencils, showed themselves to be responsible, hard-working, able to
overcome the difficulties.
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The article deals with the scrapbooking techniques usage at the manual skills lessons for the
children with severe speech disorders. The aim is to describe the methods and techniques of
scrapbooking, which can be used at the lessons of manual skills for children with speech-
language pathology.
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Scrapbooking is a method for preserving family history. Eventually this type of
creativity has expanded its function. And now it is possible to create not only family albums,
but cards, diaries, various handicrafts made of paper.

It should be noted that scrapbooking is a creative hobby, and it managed not only
include lots of different techniques but has synthesized its own. The distinctive features of
this type of creativity are work with paper, fine details and child’s fantasy.

It is known that the centers in a brain of a person that are responsible for the speech
and the movements of fingers are situated quite close. That is why the stimulation of a fine
motility and the relevant departments of a brain makes active the next zones, which are
responsible for the person’s speech. Based on the mentioned points above it can be concluded
that movements of fingers influence the development of a child’s speech function. Therefore,
it is necessary for children with severe speech —language pathology to have the lessons, which
are aimed to develop the thin motility of their fingers.

It is important to notice the fact that scrapbooking has got a lot of techniques and
opportunities of using different materials. Creation of a volume card is one of the most
optimal variants of work for the severe speech disorders children at the manual skills lessons.
The advantage of this technique over origami or ordinary appliqué is that there is no need to
limit a child in his/her choice of any resources. It is possible to use for work practically any
details: from buttons and natural materials to water colors and paper.
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Take for an example the making of the volume New Year card. Its subject is
understandable and clear to each child, and becomes unusually desired and interesting on the
eve of a holiday, especially, if it is suggested to be a gift.

For a start it is necessary to offer a child the sets of color paper and carton for the
sample of a card. Then we need to roll balls from cotton of the different sizes and ask the
child to roll cotton balls until they become round. The next step is the work with paper. It is
necessary to fold in half a sheet of carton and run finger tips along the flexure. It is necessary
to choose less thick paper for the decoration of the title page. After that one should take a
sponge or a stamp pad and washable stamp ink and make prints on paper. The child needs to
be shown that the variable saturations prints depend on force and duration of his pressure (on

)-

At this stage it is possible to use work pieces from acrylic, gyps or wood. It may be
figures of fantastic characters, houses, or snowflakes of the different size and texture. Further
it is necessary for a teacher together with the child to arrange all the details and snow from
cotton on a card then show different variants of combinations and ask the child to arrange his
own composition.

The following stage is final. It is necessary to decorate the card with some colorful
staff, such as tapes, small beads or spruce twigs.

So, creation of a card is fascinating process which is aimed to develop the imagination
of a child, sense of space and composition. But the leading role at the manual skills lessons
belongs to the scrapbooking technique, that helps to form the fine motility of children with
severe speech disorders. The usage of this technique at the manual skills lessons allows
applying a wide range of materials and methods that is a great advantage for formation of a
fine motility of fingers.
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The theme of this article is the development of creativity abilities by the technique of
manufacturing the dolls Tilda on manual labor lessons at 5th grade.

The main goal of the research is to describe the structure of the craft lessons, creating Tilda
dolls.
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Annomauus

Tema oannoti cmamvu — pazgumue meopuecKux CnoCoOHocmeli  HA YpoKax pyuHoz2o mpyod
8 5 knacce npu uzeomosnenuu Kykivl Tunbool.

OcHosHas yenb UCCIe008anUs 3aKII0UAeMCs 8 ONUCAHUU CIPYKMYPbL YPOKA PYUHO20 mMpyoa
npu pabome ¢ 3a2omosxkamu Kykivl Tunvobi.

Knroueewle cnosa: meopueckue cnocoonocmu, meopuecmaeo, pyunou mpyo, kykia Tunvoa.

Adolescence is often a time of crisis. As the personality strengthens and develops, it
sometimes becomes what we call "difficult.” In the typical, or stereotypical, teenager, we see
mood swings and unpredictable behavior, constant reevaluations of self-worth, vulnerability,
and emotional confusion. This is a period of life full of conflicts and complications. The
demands on adults in their interactions with teenagers, therefore, are great: they must be
thoughtful, attentive, and tactful. Just as importantly, they must also find a way to satisfy the
adolescent's creative impulses. [1]

Creativity serves to resolve problems or satisfy psychological needs. It differs from
what we call "production” in the uniqueness of its result. That is, we cannot simply deduce the
product of a creative act from the circumstances in which it was created. The creator
introduces elements that cannot be reduced to simple manipulations or logical processes, and
the final product reflects aspects of the creator's personality. [2]

Some adolescents satisfy their need for creative work in shop classes. Working with
their hands is a way to develop students' creative capabilities. We can define “creative
capabilities” as an individual's capacity to absorb and develop ideas that don't neatly fit into
already established patterns of thought. In some way, these ideas bear the unique stamp of the
individual. [3]

In everyday life, creative capabilities manifest themselves as know-how: achieving
goals, finding ways out of difficult situations, using one's environment in an unusual way - in
short, intelligent problem-solving.
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A popular creative activity for Russian fifth-graders is making Tilda dolls. The Tilda
doll isn't simply a bit of handiwork; it's a cultural phenomenon in its own right. An enormous
number of patterns are available for free, allowing anyone who wants to to make his or her
own doll. Clubs of Tilda-lovers can be found in many countries, and the trend of decorating
spaces with Tilda products is in full-swing.

The story of Tilda began when Norwegian Tone Finnanger wrote several books about
how to create the dolls, including in them patterns, advice, and detailed descriptions. The 24-
year-old girl had loved working with her hands since childhood. Her grandmother taught her
to do crafts, while her grandfather initiated her into the secrets of papier-maché. She chose to
go to art school, aiming to improve her ability to create beautiful objects. Her choice of
profession was not surprising: she became an interior decorator. Although her job gave her a
space to realize her ideas, she still dreamed of making dolls.

As fate would have it, her mother took her to a resort town, where she sold souvenirs
and knick-knacks. The girl was happy, able at last to do something with her own hands and
make money from it. Writing books was an outlet for her overflowing imagination, and they
allowed her to share her experience and skills with others.

When choosing a name for her dolls, she looked to family traditions for inspiration.
All of the women in her family had names beginning with the letter T, and she decided that
the child of her labors should continue the tradition. Thus, she settled on Tilda.

Tilda dolls aren't merely fun decorations for the home; they have inspired an entire
world of crafts: wall-hangings, mats, pillows, the list goes on...

In this lesson, fifth-grade girls get the chance to make a cat in the style of a Tilda doll.
The task takes three or four classes, with some of the work to be done at home.

1. White or tan cotton or linen (fabric for the cat's body).

2. Fabric of each student's choosing (for the bird) - small polka dots on a bright
background look great.

3. Polyester batting (for stuffing)

4. A pointer and creaser

5. Scissors

6. A sewing machine or needle and thread
7. A pencil or fabric marker or piece of soap
8. A pattern

Instructions:

1. Print or copy the pattern on a piece of paper and cut it out. Do this carefully! This
step determines how good the finished cat will look.

2. Fold the fabric in half so that the pattern is on the inside. Trace the head, paws, and
tail on your fabric with a pencil/fabric marker/soap. Also trace the half-body (the one without
a head).

3. Now it's time to sew. With the fabric still folded in half, sew the paws and the tail.
Then cut them out with scissors, leaving a margin of 0.5-0.8 cm around the stitches.
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-Sew completely around each part, then make a small hole in the place where the part
will be attached to the body. In the pattern this place is indicated by a broken line. Then turn
the part inside-out, so that the pattern is showing.

-Using the same method, cut out the cat's body, leaving a margin of 1-1.5cm.

-Sew the head using the same method. To begin, sew only one side - the "face” where
the nose will be.

-Now attach this half-face to the front part of the cat's body. Before sewing, we
recommend basting each part on (i.e., sewing it on with a large, temporary stitch to hold it in
place).

-Now take the two parts of the cat's torso, back and front, and sew them together. Aim
for accuracy. Baste or use pins to hold the pieces in place while you sew.

-1f you use pins, you can backstitch, leaving a hole at the bottom. Turn the torso inside
out and carefully use the pointer and creaser to smooth out the stitches inside. You can also
use an iron, but even so, the cloth will become creased when we stuff it.

-Start stuffing the cat with batting. First, stuff the head well, then the legs. You will
know that the cat is well-stuffed when there are no wrinkles in the fabric.

-Sew up the opening at the bottom with a blind stitch.
-Stuff the paws and tail.

4. If you want to, you can use coffee to give your cat a beautiful, smoky look. You will
need coffee (ground or instant - look for the cheapest variety), black tea (one teabag), and
glue (to make the fabric stiffer).

-Boil the tea and coffee for 5-10 minutes, pour off the liquid, and allow it to cool.
When it is warm but not hot, add a little glue.

-Quickly paint the cat with this liquid, starting with the head. Use a brush with stiff
bristles or a sponge.

-Suspend the cat from the grill of your oven with string. Let it dry for 15 minutes at
100 degrees.

5. Now attach all of the elements. Try to make the seams strong and invisible; you can
hide them in the body itself or in the side seams. Decorate the cat. Tie on a bow of waxed
string. The final touches: draw on a nose, eyes, and red cheeks.
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LESSONS IN THE THIRD CLASS OF SPECIAL (CORRECTTIONAL)
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(KOPPEKLIMOHHOI1) IIKOJIE VIII BUJA

L. NAZAROVA

Scientific advisor: T.A. Guzikova (associate professor)
Abstracts
The theme of this article is instruction in work with textile materials on hand labor lessons in
a special (correctional) school of VIII kind.
The main objective of the study is to describe the progress of the lesson when dealing with
textile materials.
Keywords: special (correctional) school of VIII kind, manual labor, children with intellectual
disabilities, textile materials.

Annomauus

Tema oannou cmamvu — 00yueHue pabome ¢ MEKCMULLHbIMU MAMEPUALAMU HA YPOKAX
PpYyuHo20 mpyoa 8 cneyuanvhou (koppexkyuonnoti) wikone VIl suoa.

OcHogHas yenv UCCIe008aHUs 3aKNOYAemcs 8 ONUCAHUU X00a YpoKd npu pabome ¢
MEKCMULbHBIMU MAMEPUATAMU.

Knrwoueswie cnosa: cneyuanvnas (koppexyuonnas) wikona VI euoa, pyunoii mpyo, oemu c
UHMELIEKMY ANbHLIMU HAPYULEHUAMU, MEKCMUTbHble MAMepUuabl.

Work with textile materials in the lessons of manual labor along with other kinds of
works creates the conditions for the correction of cognitive activity and physical disability
students with intellectual disabilities. Classes with textile materials, as well as working with
paper, cardboard, and wood aimed at solving problems of social and labor adaptation of
children with intellectual disabilities [1, 2, 4, 5, 6].

Children’s design skills are developed and corrected on manual labor lessons. Manual
labor plays an important role in the intellectual and aesthetic education of the child. Also it
plays a major role in the development of his/her creative and technical abilities.

Classes with textile materials create the conditions for the correction of cognitive
activity and physical disabilities of children with intellectual disabilities. Message information
about threads and fabrics, their properties, processing methods and application allows us to
refine and expand the representation of students about these common materials in human life.
Students learn to perform simple stitches. Threading a thread to a needle, sewing stitches
equally sized strictly for the intended line develop in students an accurate eye and a clear
coordination of movements. Cutting fabric for the pattern, simple embroidery pattern, an
indication of the place and stitch direction lines contributes to the improvement of the spatial
orientation of the mentally retarded students.

Great importance is compliance with the rules of work culture, economical
consumption of materials, careful attitude to instruments and various technical aids.
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Here is a tutorial on the topic: "Embroidering along the contour of flowers, followed
by self-piercing and coloring” [2].

Goals to achieve: to develop the ability to navigate in the job; learn how to plan a
sequence of items, use the domain-operating map in the planning and practical work;
consolidate the ability to use a thimble and sewing method "needle up and down", as well as
to assess the results of their work, report on the work done with the help of a teacher.

Partial progress:
1) Organization process
2) Introduction

The teacher asks the students to tell what flowers they know where they grow up.
Children look at the illustrations depicting the various flowers. The teacher asks the children
to remember the songs about flowers, tell poems.

3) Task analyzation

Students say the appointment of the product, called the subject, embroidered in the
picture, parts of it, the shape, size, color, material, tools needed to work. Pupils remember
what they have learned to embroider what stitches mastered.

4) Planning of the craft process

Preparation of the work plan is done by the subject-operating card. The teacher puts on
the blackboard in a mess cards in detail-operational plan. Then the teacher asks students to
think about the sequence in which it is necessary to put a card that they truly showed the order
of operations. Called student interchanges cards on the board, one student tells them work
plan.

5) Practice

Students embroider on ready drawings. Children on the leading questions of the
teacher repeated terms of use needle and thimble, thread fastening techniques at the beginning
and end of the embroidery. Students gestures show how will pierce cardboard, helping
himself to a thimble. During the lesson, the teacher reminds the children that should observe
the following sequence of work, which is reflected on the cards of the operational plan.

6) Report

Students make up a report on the work done with the help of teachers and building on
substantive map indicating the main stages of its activities and calling the correct action.

7) Diagnosis

The teacher draws students' attention to the width of the stitches, the accuracy of
puncture on the contours, correct fastening thread, orderly coloring.

8) Conclusion

In the course of employment with textile materials, students reinforce skills such
universal instruments and devices, scissors, needles, templates for tissue marking, measuring
instruments. All this greatly improves the overall labor training students with intellectual
disabilities, as well as helping them to adapt to society.
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Annotation

Employments with paper and paperboard have a great correctional and developmental
importance for children with intellectual impairment. Manufacture of paper folding products
have an impact on the overall intellectual development of the child, contributes to the
development of fine motor skills of hands and a speech in correction of disturbed the mental
processes (spatial perception, voluntary attention, visual memory and other).
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Annomauus

Sanamus c 6yMa2012 U KapnmoHhom umerom bonvuoe KOPppPEKYUOHHO-pA3eusarwuee 3nadenue
oA demeﬁ, umernwux urmejlleKkmydilbHble HapyuleHUsl. Hzeomoenenue uszoenuti uz 6yma2u
nymem ee CKNA0bIGAHUS 6auUsem Ha 0611466 UHmeJlleKknmyailbHoe paseumue pe6em<a,
cnocobcmeyem KOppeKyuu MeaKou MOMOPUKU PYK, pAa3eUmuio pedu 6 KOppeKyuu
HAPYWERHbIX NCUXUYECKUX npoyeccax (npocmpchmeeHHoeo eocnpusimusl, npou3zeojlbHO20
BHUMAHUS, 3pUMENILHOU RAMAMU U Op.).

Knrwoueewvle cnosa: paboma c bymazcoi, oemu ¢ UHMENNEKMYANbHOU HEOOCMAMOYHOCMbIO,
pyunoti mpyo, wxoaa VIl suoa.

Working with the paper and paperboard has a significant place in the program of labor
training of special (correctional) schools of VIII kind. The research works of Russian
scientists show that this activity creates conditions for cultivating diligence, carefulness,
artistic taste schoolchildren. Working with paper and paperboard present opportunities for
correction of physically and mentally disabled pupils with intellectual disabilities [1, 3, 4, 5].

In the process of working with paper origami method pupils of special (correctional)
school of VIII kind have to master the following skills: to fold correctly a sheet of paper along
different axes (the angle with an angle and the midline), use a special ironing device (to
smooth from the center to the edges), be oriented on on surface of a sheet of paper, to
recognize, demonstrate and call the basic geometric shapes [2].

The work starts with the fabrication simple products. Gradually, the children do
complex handiworks. Each lesson begins with an introductory talk «a meeting with a fairy
tale». Children recollect a story, describe its characters. Step by step they do handiworks and
comment each operation.

As an example, we use a conspectus of the lesson on the theme «Making a frog from
paper origami method per sample» [2].
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Objectives:
- to shape ability to be guided in the task by the teacher’s questions;

- to perform product with the planning of the nearest operations building on the
subject-operating card;

- learn to fold paper in different directions, pick a paper on color in accordance with
the odd job;

- to develop an eye estimation, visual-motor coordination; to inculcate love for
animals.

Procedure:

1. Organizing time.

2. Introductory talk.

Teacher asks pupils to guess a riddle:

«Galloping little animal, not the mouth, but a trap.
Fall into the trap and a mosquito and a fly». (Frog)

The teacher demonstrates pupils an illustration of the fairy tale "The Frog Princess"
and asks the title of a fairy tale illustration. Together with the teacher the pupils recollect all
the heroes of fairy tales. Then the teacher asks to name the main character (Princess Frog).
The teacher tells the students that today at a lesson they would try to make their Frog Princess
by folding a sheet of paper. Clarifies what color are the frogs and where do they live.

3. The orientation in the task.

The orientation in the task is carried out on issues the teacher: from what material
made the frog; what color paper you need to take to work; from a sheet of What shape is
executed frog; whether there are additional details in a product, what their location and
method of attaching to basic detail.

4. The planning of the work.

Planning nearest operation carried out with a support on subject-operating card by
teacher‘s questions with commenting on each operation:

1) First of all, fold a square along the fold line;

2) After bend the right corner of the triangle in a straight line, and bend it upwards;
3) Then bend the left corner of the triangle in a straight line, and bend it upwards;
4) Finally, flip the handiworks.

Stick or draw additional details (eyes, mouth) by a pencil or a felt-tip pen.

5. Practical work.

The teacher offers children a sheet of square-shaped paper, they complete a products,
guided by the subject-operating card. The teacher accentuates the attention of children on the
fact that they make not a simple frog but a very beautiful princess frog.
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6. Progress Report.

Pupils talk about the sequence in which they were performing the product guided by
the subject-operational plan, using key words: first, after, then, finally.

7. Evaluation of the quality of work done.

Children’s attention is drawn to the correct fabrication of the handiworks, to the
precision and accuracy of the fold’s execution.

8. Summarizing the results of of the lesson.

Employments with paper and paperboard make it possible to apply the knowledge and
skills in mathematics lessons, drawing, and speech development.
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TEACHING THE SKILL OF MAKING FINGER PUPPETS THE
CHILDREN WITH MENTAL DEFICIENCY

OBYUYEHUE U3IrOTOBJEHUIO MAJBUYUKOBBIX KYKO.JI IETEN C
HAPYIIEHUEM UHTEJIJIEKTA
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Abstracts:

The topic of this article - training fabrication finger puppet children with intellectual
disabilities.The main aim of the work consists in teaching children with intellectual
disabilities crochet techniques.

Keywords: children with intellectual disabilities.

Annomauus:

Tema oannotn cmamou — 06yquue U320MoOeBJAEHUIO NAIbHYUKOBbLX KVKOJ1 oemeii ¢ HapyuleHuem
unmennexma.OCHOBHAsL Yelb pabomvl 3AKIOYAEmcs 8 00VyueHuu oOemel ¢ HApYuLeHUuem
urmeliekma npuemam 6A3aHuUsl KprouKom.

Knrwueente cnosa: oemu c Hapyweruem unmejlliekmada.

In the system of complex rehabilitation of children and teenagers with mental
deficiency a special attention is paid to the creative hand-labor. It is an indispensable and
effective means of correction of psychophysical deficiencies, stabilization of emotional state,
and formation of child’s personality, introduction a child into independent life, his successful
socialization and adaptation.

Knitting is one of the kinds of hand-labor. At the lessons in special school for children
with mental deficiency happens only the acquaintance of pupils with such kind of creative
hand-labor. Therefore, at out-of-school activities we decided to attract the pupils to make
puppets with elements of knitting. In order to arouse children’s interest we suggested them to
make an unusual puppet show and prepare a performance. In such a way the children turned
to be involved into the creative process.

Planning and realization of classes were fulfilled with taking into attention the
following demands:

1) Children should understand what I want to teach them;

2) All the work should be carried out systematically: from easy things to the difficult
ones;

3) Teaching should be connected with life, that is, children should realize what for they
make this or that article;

4) The work that is carried out should promote the correction of children’s mental
deficiency;

5) Children should obligatory have an example of article or at least one fragment, which
will help them to understand what to do and how to do it;

6) The work was carried out with taking into account the individual skills of every pupil.
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7) The classes were given to the children at the age of 10-11 after classes at school.

At first classes | acquainted the children with knitting as an art of arts and crafts. The
children saw an electronic presentation. They have learnt that threads are made of different
materials. Then the children examined different knitted things, remembered, how they are
called, where one can use them. This work at the same time developed memory and intellect.
For instance, the children have learnt to combine things in one group on the basis of common
feature (a shawl, a sweater, a jacket warm us, but an oven glove and a napkin serve for
decoration).

There are a lot of different kinds of threads now, therefore, in order the children
should not be perplexed, I explained to them that for warm things one can use woolen threads,
but for summer ones- cotton or synthetic. Further | showed them examples of things and
asked them: “Why do people knit from woolen threads warm things and do not knit, for
example, napkins?”

In order that a knitted thing should be beautiful, it is necessary to find a suitable
crochet needle and threads, that is, the number of a crochet needle should correspond to the
thickness of a thread. At classes | prepared specially examples, in which crochet needles and
threads were not suitable while knitting. Examination of a pattern was led with questions: “Do
you like it? Why do not you like it?” As a result, we came to conclusion, that the example,
knitted from thin threads with a thick crochet needle is very crumbly, stretches in all
directions, does not keep a form. And on the contrary, the example knitted from thick threads
with a thin crochet needle is very dense, crude. Every pupil had an opportunity to touch and
stretch a knitted example.

An introductory class allowed me not only to tell the children about knitting but to
acquaint myself with them, tell them why they will be taught to knit.

Firstly children were getting used to me, spoke very little, they only answered my
questions. Therefore, it was difficult to understand, if they like a class or not. Gradually, the
contact was found.

The work started with the use of thick threads and thick crochet needles. The first
thing we have learnt to do is an air stitch. There is not maybe anything difficult in knitting the
chain from air stitches, but it was hard for some children to learn to do it. The main problem
for them was catching the thread from another side. In order that a hand should get used to a
crochet needle, appear a skill to do it and a chain will not be tough and stretched, we knitted it
several times. We discussed what one can do from long chains. We decided to knit S-turn-
bookmark.

Having learnt the knitting of chains from air stitches, we began to knit a column
without addition. In order to practise skills the children while knitting sang a song-instruction:
“Put the crochet needle, take the crochet needle away, for thread in two”. The columns
appeared already quickly. But here there was another difficulty: the children either tightened
or too weakened the stitches and it was hard to knit the second row. | continued to show,
explain and assist. Then we discussed again what one can knit with a help of columns (a scarf,
an oven glove, a toy). And as there are two main elements in the crochet work: an air stitch
and a column, so all the traceries are made of different combinations of these elements. The
first result of learning to make the chain and columns without addition became a knit S-turn-
bookmark.
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Next classes we began to learn how to do circular knitting. I told the children how to
join the chain into a circle, how and why one must do the first columns exactly in the circle.
Further we were knitting the columns and came to conclusion that they were the same as in
the chain, but only in the circle.

The next problem we met is addition. The children did not understand why one must
do two columns in one stitch, and in the next rows interchange the double column and a
simple column. The work at mastering skills of circular knitting lasted several classes, after it
we started to make finger puppets.

In order to make a toy, we knitted with a help of circular knitting several rows with
additions, continued to do it with simple columns in a finger length. To the half-finished
product we added necessary for every toy elements: ears, legs, tails, eyes.

Children worked with a different speed: for someone it was difficult at the beginning,
someone got tired of knitting the length of a puppet in the same columns. Each character
turned to be unique, unlike others.

Our work in making finger puppet theatre was thought with an aim of organization the
performance for the pupils of a school. Now we are knitting the puppets for the Russian
national fairy tale “Teremok”, prepare decorations and learn the roles by heart.

Having done this work, we can make a conclusion, that pupils with mental deficiency
have a considerable creative potential. Knitting technique is difficult enough, but in spite of it,
the children did not lose the interest in classes. We think that it is connected with the thing
that the children tried to achieve a certain aim- to make puppet performance. Therefore, one
of the main tasks of a teacher is an increase of pupils’ motivation in the results of their labor.
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TEACHING BEAD WEAVING FOR STUDENTS WITH VISUAL
IMPAIRMENT (OUT OF SCHOOL HOURYS)

OBYYEHUE BUCEPOIVIETEHUIO YYHAIIUXCA C HAPYHIEHUEM
3PEHUS (BO BHEYPOYHOE BPEMA).

S. STEPANOVA

Scientific advisor: N. G. Savelieva

Abstracts

The theme of this article-teaching bead weaving for students, with visual impairment out of
school hours. The main objective is to describe the technique of weaving, which is available
for visually impaired children and is aimed at the development of fine motor skills,
imagination and patience in performing laborious work.

Keywords: beading, manual labor, visually impaired children.

Annomauus

Tema Oaunoti cmamvu — oOyuenue OUCEPONIEMEHUIO YYAWUXCS C HAPYUWEHUEM 3PDEHUS 80
BHEYPOHUHOE 6pPEMAL. Ocnosnasn yeinsb 3axkivaencsa 6 onucaHuu  mMexHuKu njeneHus,
0oCmynHou 015 c1abosudswux Oemell, HANPABIEHHOU HA pA3sUmMue MeiKolu MOMOPUKLU,
6006p619fC€Huﬂ u mepnenueocmu 6 6blNOJIKEHUU KpOI’lOI’nJZMSOZZ pa60mbl.

Knrwoueewlie cnosa: buceponnemenue, pyunou mpyo, ciaboguosuue oemu

Beading combines a huge number of techniques and methods of creating various
decorations.

Being fond of this type of work, the child can learn how to make unusual accessories,
original jewelry and interesting toys.

Beading gives an opportunity for creative self-realization. The power of art is so great,
allowing you to more successfully adapted to children with disabilities in modern society.
Systematic correctional work on the practice of the circle allows you to engage the activities
of the various mental functions, to overcome deviations in the development of personal
qualities, due to visual impairment, such as uncertainty, inability to overcome difficulties,
vulnerability, timidity, a sense of failure, etc.

Crafts carries a huge favor for a child's development.
Advantages of beading as a form of needlework:

This is a great way to develop fine motor skills. Creating your crafts, your child
practices motor skills, develops language and thinking;

Fishing line or wire, as well as baby scissors;
Locks to create bracelets and necklaces.

Since visually impaired children are unable to follow a special scheme of weaving, the
teacher should gradually explain their actions and, if necessary, to personally help the child in
mastering beadwork.

Familiarity with beading, you need to start with simpler types of technology. For this
purpose, well suited flat parallel weaving. Weaving in this technique is usually done on the
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wire and externally the products look like consisting of parallel rows, each row is sequentially
recruited to the wire beads.

Needle weaving - is one of the simplest techniques of beading. Most often it is used

for weaving the leaves, the claws of animals. For example, using this technique to weave the
spines of the hedgehog.

So, how this technique is performed: the wire is strung the desired number of beads.

Return Skip the last bead strung the wire through the beads. Now tighten so that all the beads
lie flat in a row.

Recommended beading classes after school 2 times a week for 45 minutes.
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TEACHING OF MAKING FINGER PUPPETS THE CHILDREN WITH
MENTAL DEFICIENCY

ICTETUYECKOE BOCHUTAHUE JETEW HAYAJIBHOH HIKOJIbI C
HUHTEJ/UVIEKTYAJIBHOU HEJJOCTATOYHOCTBIO ITYTEM
TPYJOBOI'O OBYUYEHUA

. ZHUKOVA

Scientific advisor N. A. Ukhina

Abstracts

The topic of this article - esthetic education of children with intellectual insufficiency in
elementary school by labor training .The main goal of the research is to describe some
methods of work with children. The importance of the labor and esthetic development for a
general children development is shown in the article. The main aim of the work consists of
teaching children with intellectual disabilities some crochet techniques.

Keywords: Children with intellectual insufficiency, drawing, finger-type theater, esthetic
education, labor training.

Annomauus

Tema oOannoul cmamvu — >cmemuyeckKoe GOCHUMAHUue oOemell HAYAAbHOU WKOAbL C
UHMENIEKMYANbHOU HeOOCMAMOYHOCMbIO NYMEéM mpy0oeo2o odyuenus. Inasnas yenw
UCCed08anusl 3aKIOYAemcss 8 ONUCAHUU Memod08 pabomvl ¢ OemvMu ¢ OAHHBIMU
HapyweHusMu. B cmamve nokasama 6ajxdcHocms mpyoo8020 U ICMEemudeckKo20 pPa3eumus
pebénka 0ns e2o 00ue20 pazsumus.

Kniouesvie cnoea. Jlemu ¢ uHmeniekmyaibHou HeOOCMAMOUYHOCMbIO, PUCOBAHUE,
NAILYUKOBbIL Meamp, ICmemuyecKoe 0Cnumatnue, mpyoosoe ooyueHue.

The Lessons of esthetic education study are teaching us how to find and see a beauty
in arts and around all the world. Esthetic education is begun first of all with initial esthetic
knowledges, elementary impressions and processes around us that are possessing the esthetic
importance. Personal esthetic taste, perception, abilitys of formation of an ideal and desire to
create esthetic values not only as arts, but also as parts of everyday life are being developed in
the course of this education.

The problem of esthetic education of children now is actual more than ever before.
Social policy is not always allocate an important role to esthetic education of children that, in
my opinion, is unfair. The cultural nihilism of the biggest part of the youth, the minor place of
subjects of a cultural and esthetic cycle in the general education bring us to emotional
impoverishment, moral deafness, a behavior dehumanization. We, as future teachers, have to
work with this problem and make everything possible to make people since the childhood be
able to notice beauty around themselves, to see and recognize colors of the world, to feel the
necessity to creat beauty and art.

Children with intellectual insufficiency especially are in a great need of a moral and
esthetic education, that becomes complicated not only because of adverse environment of
education, also it gets limited by intellectual restriction.
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According to of S. L. Rubenstein, A. N. Leontyev, L.S. Vygotsky and some other
domestic psychologists, mentality of a person gets changed and reconstructed in activity
processes. Drawing as a form of activity should be considered as important influencing the
person factor, because it includes the majority of mental processes.

Esthetic education in special (correctional) educational institutions of the VIII type is
an integral part of the correctional and educational process . Children with intellectual
insufficiency can have a big progress in their esthetic development, if they get all
appropriate conditions for that; intellectual and emotional responsiveness, ability to notice,
pick out and estimate fine are being formed; many of the children become able to seize
elements of art creativity, to get the elementary skills and abilities to create beauty.

Esthetic education of children with intellectual insufficiency is complicated by
shortcomings of informative, speech, motive and emotional and strong-willed spheres
therefore work with these children has it's own specifics such as: more elementary level of
content of esthetic education than in mass school; rational use of various forms, methods and
things of esthetic training and education appropriate to opportunities of students; the
correctional directed nature of all teaching and educational actions.

As for my practical work with pupils of 3 class in special school VIII type, | have
decided to combine some kinds of labor work of children with graphic work, starting to work
on the "Paper finger-type theatre on based the Russian National Fairy Tale "Teremok™
project. We have begun the work with acquaintance with each other and acquaintance with
various tools and materials for drawing and a cutting such as kinds of paper, paints, pastels,
brushes, pencils, scissors, cutters. Children have been surprised with the large range of objects
they should work with. Our creative business has interested them. | demonstrate objects from
"a magic sack" and we repeated safety measures during the work with the pricking and cutting
objects. It has become clear that children perfectly know her. This work promoted
development of thinking and long-term memory. Children touched all materials, tools to test
them work.

They were strongly interested in drawing with pastel — a new type of drawing tools
they've never seen before. It was pleasant to work in this technique even if it was not so easy
as it looks at first sight. We have drawn 5 geometrical figures, have tried different ways to
color them (with strips, circles, patterns) with pastels. It seemed like a cheerful entertainment
for children that to pound a piece of pastels on a paper it was necessary to use their own
fingers and palms. It was a game for children, but also fine motor skills development.

We read, and then watched screen version of the fairy tale "Teremok", we discussed
about sense, we retold the story, we examined all the characters details to have in memory an
image, a sample for drawing. We had a discussion about "the Russian national fairy tale"”
meanings, have remembered other genres of folklore like poteshka, humourous catchphrases,
proverbs, sayings, counting rhymes, riddles. Such kind conversation has liberated even the

most silent and modest children, it made them smile and show their emotions.

WIth computer presentation we've watched a large number of examples of different
types of finger-type theater made of different material: fabrics, threads, natural material,

plasticine.

Also we have known some world famous Russian painters and reproductions of their
well-known pictures, we learned to find that features of artist that distinguishe him from other
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authors. Children wanted to learn to paint pictures too! Especially children liked the Russian
painter Victor Vasnetsov's pictures, who painted pictures on fantastic plots in general:
"Alyonushka”, "Athletes”, "Flying carpet”, "Snow Maiden”, "Tsarevna-nesmeyana",
"Tsarevna frog" and many others ... This emotional responsiveness of children with violation
of intelligence has completely convinced me to choose a creation of the fairy tale as the main

subject.

When we have started our practical work, it was noticeable that the level of ability to
hold a pencil, an art brush, to put objects on paper logically one by, the speed of keeping of
attention, the understanding of the total purpose were various therefore I have dicided to build
the working process basing it on an individual approach. If was enough for one pupil to
explain a task once, and he began to carry out everything independently and truly, then
another one needed me to show, tell, draw repeatedly, keeping his hand in mine. More
attentive and capable pupils sometimes should wait for the others, but at this time | suggest

children to consider attentive samples, to give freedom to their imagination and the fantasy.

We tried to draw the person and faces of heroes of the fairy tale "Teremok™: | have
ruled the simple sheet A6 on 6 parts by the number of characters, and in each section we
learned to draw sketches of faces of heroes. We were guided by the watched animated film,
the image in the book, and the image in the computer monitor. | step by step along with
children drew the heroes of the fairy tale, helping pupils to drawing some details. One pupil
was drawing more quicker than the others, and he has asked for a permission to draw the

lodge - Teremok — the most laborious work.

Kidds have quickly found a common language therefore we liked to work together.
Not only I, but even they stated to tell their ideas concerning future finger-type theater, they
showed the former drawings and creations, we discussed about them. Our continuous
conversations, in my opinion, positively affected also on communicative abilities of children,
and their lexicon development, and development of the speech in general, some children

besides their intellectual insufficiency have also some speech violations.

Throughout all the work with children of special school VIII 1 tried to interest them in
our common creative work many different ways, that in my opinion, happened. After our
lessons children cheerfully shared the new impressions with friends, teachers, parents, and
looked forward the following lesson of labor education. To watch it is a big pleasure for me, it
means that | have brought my own not a very big, but useful contribution for development of

children with intellectual insufficiency.

Within the next year of my study at university I'm going to continue this work on
training children with intellectual insufficiency in esthetic education by labor training. In the
work I'm going to conduct lessons of acquaintance of children with various nonconventional
technicians of drawing, such as: monotipiya, printing by sheets, drawing by threads, printing
by paper, drawing by hands, klyaksografiya and some other. The remarkable finger-type
theater painted in various technicians from paper according to the fairy tale "Teremok™ will
become a result of our lessons.
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THE APPLICATION OF PROJECTS METHODS IN TRAINING
STUDENTS IN SECONDARY VOCATIONAL EDUCATION.

ELENA ARTEMIEVA

Annotation
This article deals with the experience of the application of the project method in training
students in the secondary vocational education.

Actuality

Before any educational institution there is a main task: to provide training specialist
able to successful entry into the sphere of production and realization of the creative potential
of a person. The use of educational technology allows you to prepare the specialist able to
adapt to modern life and to control its development. The basis of modern technology is
developing training project method.

Project method is an educational technology aimed at studying the acquisition of new
knowledge based on real-world practice, the formation of specific skills through systematic
organization of problem-oriented research [1, 2]. Project method allows students to stimulate
interest in certain issues, to include them in the creative transformative activity. The method
of projects is a development of cognitive, creative interests of students, ability to design their
knowledge independently and to be orientated towards the information space. This method is
partially combined with the method of teaching "in collaboration” with the "problem™ and
"research” teaching methods. Depending on the tasks various projects methods can be applied
in the teaching process. There are following models using at this stage:

1. On the basis of the dominant method (research, creative, gaming, information,
practice-oriented);

2. The nature of co-ordination:( with an open coordination, with a hidden
coordination);

3. The number of participants: (personality, pair and group);

4. On the basis of duration (short, medium, long term);

5.By the number of subjects involved: (one-subject projects, interdisciplinary projects,
mixed designs) [2].

Project

Project method has found its application in training the specialty "Design, modeling
and technology of garments,” in the Vladimir Technology College. We use a variety of
forms: problem solving with design elements in business games, the performance of
laboratory works, course and degree projects in the teaching process. The elements of design
are used in the training with the junior courses during the laboratory works. For example, in
the subject "Methods of constructive modeling garments™ in the final labs the students carry
out small-scale projects for the development of clothes design by a sketch. The students
choose a model in magazines or catalogs; they develop a framework structure for it and
perform the design in accordance with the sketch. The quality of the developed design is
checked to make a sample of fabric in a reduced scale. The students carry out the work with
great interest as eventually they see the results. The project is carried out by each student
individually.
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Name of the discipline

Students' activity

Number of participants of the project

"Fundamentals of
processing various types
of clothing™

For the proposed
models of clothes,
consider the
products and
processing
methods to choose
the optimal
equipment.

The project is implemented in pairs, and
it is an intersubject one as it includes the
knowledge accumulated in the
disciplines "Materials, performing works
in "a tailor" specialty”.

"Materials"

At a final lesson it
IS suggested to
pick up a package
of materials and
justify the choice
in a form of
business game.

Students are carrying out such a project
in groups.

"Preparation and
organization of
technological processes
of garments”

The students
perform
calculations of pre-
process
parameters,
develop advanced
models of clothes
of obsolete
products (clothes
update) and do
other tasks.

The work is performed both individually
and in groups.

"Fundamentals of
artistic treatment of
garments"

The students
perform creative
projects.

For example, they examine the national
costume and make stylized decoration.

Project method is used in the research work of students. With the results of this type
the students annually perform at scientific conferences (for example, "Creating an individual
image in office style clothes”, "Development of festive clothing collection for children”.
Performing the tasks the students carried out not only research and generalization of
knowledge, but they also put the projects into practice, they introduced ready-made clothing
samples.

Research and degree projects require a well thought-out project structure, systematic
correction in the course of work, analysis, synthesis, reasoned conclusions and results.
Fulfilling the projects students apply knowledge, both creative and technical, for example,
projects include: performing sketching models, dimensioning, a reasonable selection of
materials. As a result, the students defend their graduation projects, they reason their
decisions and prove the reality of its application.

At the stage of final state certification, the students complete degree projects, they
design like at a real enterprise: from concept sketches to the finished model of the sample and
project the sewing department.
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Conclusion

During the three years of vocational education the student must possess a large amount
of theoretical knowledge, learn to analyze, to master practical skills ,to wish further
education,, to learn new technology and strive for self-improvement. To perform these tasks is
possible only by using active teaching methods and, in particular, the most productive method
for technical specialty is the method of projects.
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SPRING WATER: TO DRINK OR NOT TO DRINK?

ANASTASIA BODYAGINA

Annotation

This article deals with the topic the significance of which has not been appreciated yet, but it
is steadily increasing throughout the world. It is a topic of unhealthy drinking water. It is
fresh water that gradually comes out on the top in the list of the most valuable natural
resources, and it will overtake leaving far behind such titans of the economies of all countries
as oil and gas without which there is no one can see the future now.

Much attention is given to the research and the study of the quality of spring water in a
concrete example.

Actuality

The interest to the springs has increased recently. The springs are natural way out of
groundwater on the surface and are an important component of the natural environment and
geographical situation. Spring water from the pure source does not almost need to be cleaned:
getting up from the depth of the Earth's surface and passing through the sand and gravel, it is
subjected to natural and perfect cleaning.

The problem of water resources is one of the most important environmental issues as
water is not only public health, but also the life of the animals and plants. In addition, spring
waters are the most important strategic resource aimed at supplying the urban residents with
water in case of emergencies that require detailed monitoring studies, as well as a qualitative
and quantitative analysis of the springs.

In my opinion, this problem is very urgent, because water is the most important
substance in the world, without which no one living organism can exist and no one biological,
chemical reactions and processes can go on. | had a task to study the problem of the quality of
spring water in our city, whether it is possible to use it in everyday life, whether it does not
cause harm to the residents, what diseases may occur using unhealthy water.

Project.

The human body is more than half is made of water, so the quality of drinking water
and the health are directly proportional. Scientists all over the world confirmed the fact that
more than 80% of all diseases of the world population due to the consumption of unhealthy
drinking water.

Residents of the regional center of Vladimir believe that natural water healthier and
purer than that one that runs from the tap. Is this true, and what is a quality of drinking water
in our city?

There are 21 Vladimir spring in the city and the most intensively used source is in
Mira street, which is a way out of groundwater of descending type. Unloading groundwater is
concentrated, the operation mode is constant, the estimated water consumption is 0.2 1/d.

The purpose of my visiting the spring is to study water and environment of the spring.
The spring is equipped with the well pipe, over which a gazebo is erected. An asphalted path
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and staircase lead to the spring. The area is surrounded with crossings over the creek and
benches. Appearance has to be trusted, but what is about the water?

| put this question to a specialist of water quality laboratory at MD of Vladimir Water

Channel.

The experts took water sample and announced the results of the study:

Table 1
NoNe The name of ingredients The limited The limited The results of
maximum, maximum of | quantitative
sanitary Council of chemical
codes EU analysis,
mil/dec3 mil/dec3
1 2 3 4
1 6-9 6,5-
pH, unit. pH 9,5 6,43
2 The turbidity of the kaolin 1,5 1,0 <0,5
3 Coloration, degree 20 - 5.88
4 2,0 - 20°-0;
Smell, mark 60%-0
5 Taste, mark 2,0 - 0
6 Total hardness, mil- 7,0 2,5
equv./dec? 6,88
7 300- 50
Calcium, mil/dec? 400 90,2
8 Magnesium, mil/dec’ 20-85 - 28,4
9 Nitrogen amonini 1,5 1,5 <0,04
10 Nitrogen nitrite 0,99 0,007
11 Nitrogen of nitrates 10,35 2,91
12 Phosphate ion 3,5 0.52
13 The dry residue 1000 392,0
14 Sulfate ion 500 250 62,4
15 The chloride ion 350 250 110,45
16 The oxidation permana 5,0 5,0
room 0,25
17 The total iron 0,3 0,2 <0,1
18 Copper 1,0 2,0 0,005
19 Zinc 5,0 - 0,003
20 Manganese 0,1 0,05 0,052
21 Nickel 0,1 0,005
22 Cadmium 0,001 <0,0005
23 The fluoride-ion 1,5 0,1
24 Lead 0,03 - 0,005
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25 Aluminum 0,5 0,2 0,051
26 AND-DETERGENTS 0,5 <0,025
27 N-SURFACTANTS 0,1 <0,1
28 Chrome 6+ 0,05 <0,05
29 Coliphages, FIGHT in | Absent -

100 mil Not found

30 Total coliform BAC the Absent -
criteria(OKB),CFU in 100

mil Not found
31 Cauley plate Absent -

thermotolerant bacteria

(TCB) Not found
32 Total bacterial  count 100 -

(TBC), CFU in 1 mil Not found

In the second column the limited maximum of the ingredients according to of Council
of EU is reflected. The fourth column shows the results of the quantitative chemical analysis
of water in the spring.

After some investigation, | came to conclusion: the water here is of hard property.

Water hardness is determined by the content of salts in the water (calcium and
magnesium). It is expressed in milligram equivalents per liter (mEg/L).

In assessing water hardness it is usually characterized as follows:

Table 2

Water Hardness, mEg/I
Very soft water to 1,5 mEq/I

Soft water from 1,5 to 4 mEq/I
Water of medium hardness from 4 to 8 mEq/I
Hard water from 8 to 12 mEq/I
Very hard water over 12 mEq/I

According to sanitary standards 2.1.4.1074-01 hardness of drinking water should be
not higher than 7 (10) mEq / L, (or more than 350 mg /). [2]

Hard water is just unpleasant to the taste, it has too much calcium. Continual
ingestion of water with high hardness leads to a decrease in gastric motility, to the
accumulation of salts in the body and, ultimately, a joint disease (arthritis, polyarthritis) and
the formation of kidney-stone and the bilious tract.

Although very soft water is not less dangerous than too hard. The most active is soft
water. Soft water can flush out calcium from the bones. A person may have rickets, if you
drink this water since the childhood, the adult will have fragile bones. There is one negative
aspect of soft water. It runs through the digestive tract and it not only leaches minerals and
useful organic substances, including nourishing bacteria. The water should be hard not less
than of 1.5-2 mEq / L. [1]

Water in the studied spring refers to the medium level of hardness: in dimension -:
6.88 mEq / L. This corresponds to the sanitary standards, though this value is close to the
critical.
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This water can be drunk, if only there is no rust and chlorine in the tap. No harmful
bacteria were found. Water is epidemiologically pure and there is no radiation in it, water
has harmless chemical composition and favorable organoleptic properties. Spring water
corresponds to GOST 2874-82 "Drinking water", but it is necessary to use heat treatment.

State standard specifies that drinking water is water, which in its natural state or
after heat treatment meets the hygienic standards 2.1.4.1074-01 and it is intended for the
drinking and household needs of the people or for the human consumption of manufacturing
goods (food, beverages or other products). [3]

In the Russian Federation, the quality of drinking water must satisfy the requirements
of sanitary standards 2.1.4.1074-01 "Drinking water. Hygienic requirements for centralized
drinking water suppling systems. Quality control.” [4] In accordance with the study of the
tables it is clear that the European standards are stricter than that of Russian ones, and it is
necessary to try to attain them, otherwise the trend of pollution and dumping of waste into
water will go on.

The audit showed that the quality of water in the spring in Mira street is trustworthy.
But how long will it last? The quality of water in springs can vary greatly depending on the
season, the presence or absence of precipitation, the soil pollution near the springs. And the
water samples taken today may differ greatly from that one which will be selected tomorrow,
next week, next month. It is better to protect yourselves and your loved and it is necessary to
boil water - both the tap and spring one.

In order not to depend on the weather conditions and the human factor, the spring
must be modernized. Water needs continuous disinfection with the use of spring filters.

With sufficient funding and proper native landscaping, the dream of a sufficient
amount of fresh water in all areas of the Earth will become true. But, unfortunately, not for
all countries the purification and extraction of fresh water is a priority. Perhaps it seems that
the regions with the "water shortage" are too far from us, but the moment when this problem
will be actual to everyone is just a matter of time. Therefore, today it is necessary to start with
small, that is to reduce water waste and to care of the invaluable gift of nature. Save and
increase water supplies is in our power.
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THE FORMATION OF INFORMATION CULTURE OF SENIOR
PUPILS IN THE PROCESS OF PROFESSIONAL TRAINING BY
MEANS OF CASE TECHNOLOGY

NATALYA FILIPPOVA

Annotation

The performance of final qualifying work on the issue of the formation of information culture
in the process of professional training of the students by means of case technology at the
Municipal autonomous educational institution of Vladimir "City Interschool training centre
N. 2" is reflected in this article.

The proposed project is an example of case technologies of the incident method is considered
as a guide for the teacher to use in the professional training of high school students.

Actuality

The innovative processes taking place today in socio-economic life of the society, the
development of information infrastructure brings up a number of new requirements to the
quality of education, to the level of education of the school graduate. One of the most urgent
problems facing education includes the formation of cognitive interests, intellectual and
creative abilities in information activities, and is to generate information culture of high
school students who know how to use modern technology in teaching and learning activities.

The notion of "information culture” is differently considered by scientists in various
fields of science, which is reflected in its development and emphasizes its diversity. For
example, G.A. Bordovsky and V.A. Izvozchikov in their studies include the philosophical and
axiological elements in the concept of "information culture”. The necessity of formation of
information culture of students, especially of senior classes, is stipulated not only by the
increased amount of information, but also by continuous improvement of information and
communication technologies. Information outlook, understanding information picture of the
world, knowledge of a variety of information sources and how to work with them, the ability
to search, process, store, transmit and create new information, optionally using computer
technology, information and telecommunications technology are the requirements for the
school graduate given by the modern information society.

Professional training of senior pupils is considered by modern pedagogy as a reason of
increasing the quality and fundamental of education. The training programs for high school
students of the interschool training center are aimed at social adaptation, the formation of
their positive motivation to get professional education and profession, which guarantee
employment. Therefore, educational and informative activities are aimed not only at the
formation of professional competences in the working specialties and employees, but also at
the development of information culture of the future specialists. One of the most effective
interactive means of formation of information culture of the senior students, in our opinion,
are case-technologies.

Case-technology is a method of the interactive teaching for the short-term teaching on
the basis of the real or invented situations, directed not so much on mastering of knowledge,
but on forming of abilities, perfection of skills in information work and getting experience to
resolve the disputes as a result of solving problem task.
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Case in the pedagogical practice is a combined educational material or single
informative complex that suggests students to comprehend the real vital situation or actual
material close to the real practical situation. The students formulate an aim independently,
find and collect information, analyze it, pull out hypotheses, seek the variants of decision-
making, formulate conclusions, ground the optimal decision of situation. This technology
corresponds to principles of systematic and active approach, assists realization of
psychological law of mastering of knowledge: knowledge is formed in the consciousness of
subject of studies not before but in the process of application of them in practice and this
technology forms the informatively-technological culture of senior pupils, therefore it is in
great demand in the terms of introduction of FSES of basic universal education.

Project

The tasks of the program of professional training as "Operator EC and CM" are:
providing with the qualitative basic professional knowledge which is in demand by society;
creation of conditions for mastering certain types of professional activity, the general and
professional competences promoting his social mobility and stability; providing the practical-
focused assistance to the students in professional self-determination, the choice of a way in
completing professional education; formation of social and personal qualities of graduates,
increase of the general culture, ability to independently get and use new knowledge, abilities
and practical experience. One of examples of case technologies, method of incidents
"Software of the computer” when studying the topic "Software of ESM" is described in this
work.

Purposes:

Cognitive: to teach working methods with necessary information (collecting,
systematization and analysis) for decision-making according to requirement.

Developing: to promote the formation of information literacy, development of
thinking, abilities to analyze, to compare and systematize.

Educational: to provide the conditions for cooperation and work in a team, to promote
an effective communication with schoolmates and the teacher.

The trainees receive the short message about the incident happened in some
organization or firm. The message can be either written or oral: "It happened or occurred...”
However to adopt the reasonable decision by the trainee obviously insufficient information is
offered, they need first to comprehend a situation, to define whether there is a problem and
what actually it means, what should be done, what should be learnt to make this or that
decision.

Script of incident.

You prepare the operational certificate (reliable and actual information) about
protection against a computer virus. You are subscriber of mail services of Hotmail and MSN
and you have no opportunity to receive electronic correspondence from clients of the
company and users of services of some other Internet service providers for some time. The
difficulties with delivery of mail are caused by significant increase of the volumes of
correspondence in which the computer virus "Sober" is partially guilty. You know that every
22nd email letter today contains the latest version of "worm™ of Sober! In particular, for
distribution it uses two kinds of letters: the first one is a message in English on the topic
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"Your New Password"”. The letter is disguised by the notice of change of the password
containing data for acquaintance - pword_change.zip. in the attached file. In the second case
this letter is in German, as if there are photos of old school friends in the KlassenFoto.zip file.
Both squeezed files include the executed PW_Klass.Pic.packed-bitmap.exe file which is a

copy of the worm.
Task:

to make the information certificate of protection against a computer virus, using a
news feed, describing a situation with the computer virus “"Sober". The criteria of the choice
of information are: independence, reliability and actual value of information.

News feed:

"Antivirus"
magazine

Press service of
"Computeric"
magazine.

Federal service of
computer safety.

It is strongly recommend to install personal firewalls, and also
special software for detection of programs which get into the computer
with advertizing (adware) or the espionage purposes (spyware) on
workstations. According to our data, the Sober gets into the computer,
using methods of social engineering, complicating and to be exact
speaking, paralyzing work of electronic correspondence of your
company.

Interception of a worm has been carried out by means of the
preventive TruPreventTM technology. And now, in connection with
sharp increase of the number of the incidents caused by new Sober, the
"Pasanda Software" informs its users that it is useful and it is
necessary to start the infected files as the virus itself can destroy
viruses with modification of Sober in any infected computer.

If you are at a loss correctly to start the program and protection
of the computer yourselves, then our experts are always ready to help
you with an advice on phone, as well as personally having made
everything at your workplace!

New virus: 40 countries in 4 days.

The top five of the viruses which have caused the greatest
number of infections this year looks as follows:

Worm W32/Sober. 1,65%
Worm W32/Bagle.HX. 1,39%
Worm W32/Netsky.Q. 1,16%
Worm W32/Netsky.Q 1,15%
Worm W32/Nurech.A. 1,14%

We advise, as often as possible to update the anti-virus bases
and to carry out a full inspection of the computer on existence of
VIRUSES. Remember, tomorrow can be late, don't postpone!
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All Sober worms recorded in anti-virus bases since the
beginning of year are focused on Microsoft Windows.

It is strongly recommended not to use e-mail within 3-5

Quitss.ru™ agency. months.

Create quarantine! And the Sober worm itself will die of
hunger.

Criteria of estimation of this task

Level. The performed operations.

High. The 1st and 3rd sources are chosen.

Average. The 1st, or 3rd sources are chosen either.

Low. The 2nd or 4th sources are chosen separately or together, or in any

combination with the 1st and 3rd sources.

We analyze sources:

e A source - the "Antivirus" magazine provides reliable information. This source should be
chosen.

e The press service of "Computeric" magazine is likely to be a motivated source. If to read
information, you may be sure that this source shouldn't be chosen.

e The federal service of computer safety is not interested in information source, secondly
there are some concrete figures. This source of information should be chosen.

e "The Quitss.ru™ agency - there is no any fact except information that "the Sober worm
itself will die of hunger" is a total nonsense in its given information. You shouldn't choose
this source of information.

Conclusions:

The students carry out search, the analysis of additional information from various
fields of knowledge including connected with future profession at the lessons with case
technologies. Thereby they have an opportunity to deepen the knowledge gained earlier and
absolutely in a new way to comprehend events and the phenomena around their information
communicative technologies. Case technologies have brought process of training closer to life
and filled it with sense.

Thanks to case methods the complete perception of reality as necessary background of
formation of information outlook is reached. Work with variable resources information is
considered not as the purpose but as the instrument of research and an additional source of
information on the topic. However, it is necessary to consider that the students cannot always
process information individually, experience difficulties in finding necessary resources and
they can be influenced negative information of the Internet.
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Thus, case technologies have a huge impact on intensifying of cognitive activity and
on the development of information culture of senior students as during such lessons they
become more interested in training as it is interesting to them to interact with each other, to
find necessary information, to solve problems and to make decisions.
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USING SITUATIONAL PROBLEMS IN THE STUDY OF ECONOMIC
ORGANIZATION IN THE TECHNOLOGICAL TRAINING OF HIGH
SCHOOL STUDENTS

OLGA KLOPTSOVA

Annotation

Using situational problems in the study of economic organization in the technological
training of the students for the profession "Commercial Agent” in the Municipal autonomous
educational institution "Interschool city training centre No. 2" Vladimir (Russia) is reflected
in the given article.

The integration of the Russian state into the global economic community has led to a number
of specific and urgent problems. One of them is the need to increase its competitiveness
through innovation, training and skills of the population.

The ongoing changes in socio-cultural and economic life of the Russian society require
fundamental transformations in education. New information and telecommunication
technologies penetrating into all spheres of human life greatly influence the production and
the very existence of a man, especially its habitat and qualitatively change and transform
social and economic relations, historically established in the society.

Currently, when the economy of the country in implementing market relations needs workers
with skills of economic culture, competent in the field of economy, able to foresee the crises
and advance the state's economy to new frontiers. Today it is not enough for the specialist to
have a lot of knowledge, he should be able to apply the received knowledge in practice,
demonstrating his competence.

Modern requirements to the professional education are in real contrast to the crisis situation
in which the young generation of Russia turned out to be and the inability of a significant
number of graduates to adapt to the life and work conditions in an unstable society.
Therefore, technological training of pupils in the secondary educational institutions as well
as the whole educational system should be aimed at solving problems of adaptation and
socialization of the younger generation and be closely associated with the processes of socio-
economic changes in society.

The project

Technological education is an organized process of training and education aimed at
forming technological, environmental and economic culture of of students through
development of creative technological thinking, complex technological skills, qualities of
personality: social adaptability, competitiveness, readiness to professional activity [2]. The
result of the implementation of the content of technological education must become stable and
successful student who is prepared to actively and independently action in the conditions
when the state focuses on the development of personal initiative, ability to put and solve
problems of its development and economic prosperity [3].

Economic education performs a big role in the process of adaptation of students to
modern conditions of market economy. Not only the level of general culture of a modern
person but also his life and welfare level depends on the breadth and quality of economic
knowledge and skills. The education a business person, the person with the developed
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economic thinking who is ready for life and economic activity in conditions of market
relations is one of the most important tasks of modern education [4].

Theoretical study of the problem of economic education of the students made it
possible to solve it in a practice. In the Municipal autonomous educational institution
"Municipal interschool educational training centre No. 2" (the municipal educational
institution "GMUC No. 2"), students of Vladimir schools are taught in various working
specialties. Within two years the pupils of 10-11 classes are forming the basic knowledge and
skills, professional competence as a condition of the competitive specialist.

Taking into account the new requirements to the content of education, improving
scientific and methodological support of the educational process, great attention is given to
creating conditions for the formation of competences, the organization and development of
skills of self-education and self learning. The subject of methodical searches of teachers is
innovative methods of training. They include: technology of problem-based learning;
technology of discussion; case-technology; education research technology design technology;
role playing and simulation games; social planning.

The training program for the profession "Commercial Agent" provides the formation
of a pupil's combined general and professional competencies. In selecting and structuring the
content of training we relied on the following principles:

« focus on the socio-economic situation and requirements of the regional (municipal)
labor market;

» modular structuring of learning content aimed at individual requests and educational
needs of students and their parents, the social order of the region;

* orientation of training for continued professional education;

« differentiation and individualization of educational process taking into account
personal characteristics of students, their cognitive interest to master specialty.

The content of the program "Commercial agent” includes general professional
discipline "Economy of organization™ (50 hours, of them 15 on the theory and 35 hours on
the practice). The main learning objectives are aimed at formation of knowledge on basic
principles of economic organization system , management of total and working capital and the
assessment of their efficiency, composition of material, labor and financial resources of the
organization, the indicators of their effective use, mechanisms of form pricing, forms of labor
payment, main economic indicators and methods of their calculation and planning activities
of the organization; on the development of skills to identify the legal forms of organizations,
to plan the organization activity, determine the composition of material, labor and financial
resources of the organization, filling in primary documents on the economic activities of the
organization, rely on the adopted methodology to calculate the key economic indicators,
prices and wages, to find and use the necessary economic information [6].

The theoretical part of General professional disciplines "Economy of organization™ is
studied in the form of active lectures with the use of reference notes and multimedia
technologies (e.g., presentation "legal forms of ownership of organizations”, "Main and
turnover capital”, "Labor", " Costs of production™, etc.) that helps to learn information better.

The case technology in the form of situational tasks are used in the framework of
practice-based learning to consolidate the theoretical knowledge. Situational tasks contribute
to the economic development of professional competences, that is to find and use relevant
economic information, to orientate themselves in the changing market environment, to
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approach creatively to solving business problems, to make effective decisions taking into
account economic efficiency, to determine the direction of development of enterprises in
market conditions; to master the methods of practical calculations of the most important
economic indicators, forms and relationships.

According to the statements of contemporary researchers O. V. Akulova, S. A.
Pisarewa, E. V. Piskunova "...situational tasks is the resource for improving quality of
education as they contribute to the implementation of psychological law of mastering
knowledge: knowledge is formed in the mind of the subject of teaching not before but in the
process of applying them in practice” [1].
The situational tasks are tasks that allow the student to master intellectual operations
consistently in the process of working with information: awareness — understanding —
application — analysis — synthesis — evaluation [1].

The specificity of situational problem is that it has a strong practice-oriented nature,
but to solve it some specific knowledge of the subject is required. The basis of The
situational exercise is based on the specific situation. However, the material in it is supported
by the results of special studies, forms of statistics and other information. In addition, the
description of a situation can contain factors that at first glance are not directly related to the
solution, but it is they that require to identify the most important priorities for decision-
making.

Signs of situational task, distinguishing it from the specific situation are:

- a clearer statement of the problem, both qualitative and the quantitative point of
view, the analysis of real data of a specific organization with a lack of baseline information to
simulate the probabilistic nature of the activity;

- the need to perform calculations — economic, mathematical, technical, etc.;

- representation of the result of the decision in the form of quantitative indicators,
graphs, formulas, graphically depicted structures;

- the multiplicity of possible solutions [5].

In the framework of professional training of high school students in the profession
"Commercial Agent " for the study of general professional disciplines "Economy of
organization" practical assignments in the form of situational tasks were developed. For
example, on the topic "Profit and profitability. The margins" students are suggested to
consider situational task "Machines Production™ and to give their reasons.

Situational task. The company sells drills monthly 100 thousand units at the price of
220 rubles per unit. With the high volume of sales, the unit cost is 200 rubles. Variable costs
are130 rubles per unit.. The company received an offer to supply 200 thousand units of drills
at the price of 180 rubles per unit. Capacity of the enterprise allows to carry out such an order.
The company's management has rejected this offer, as it decided that selling below cost is not
profitable. Is it right?

As a result of the analysis of situational tasks, students must demonstrate competence
in finding the point of profit for analyzed option, in calculating profit of organization, thereby,
they must give their reasons.

Conclusions: Thus, regular use of case studies in training activities allows the teacher
to intensify the educational-cognitive process, and as for the students, to demonstrate their
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professional competence. In addition, similar case studies contribute to the development of
analytical thinking, developing strategic solutions, and the ability to work in a team, to
develop and evaluate the alternatives of economic decisions.

In conclusion | would like to note that the principal goal of the using situational tasks
in technology means to acquire knowledge and professional skills based on the activity in
conditions close to real practice, which increases the importance of technological education,
as bases of formation of future specialists, improvement of production and economic recovery
of our country as a whole.
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THE QUALITY EVALUATION CRITERIA OF METHODICAL
TRAINING MANUAL

NATALIA PRUDIVUS

Annotation.
The performance of the research work of the problem of the quality evaluation of methodical
training manual is reflected in this article.

Actuality.

The problem of the quality evaluation of methodical training manual (MTM) is
currently of particular importance. The orientation of educational programs for high-quality
training, the interests and needs of the individual student and society as a whole, the
broadness and flexibility of general and vocational training are typically for the development
of modern education. In this regard, pedagogy faces the task of training of a new type of
methodical training manual.

Educational materials must take into account the innovative nature of the typological
features of the training, have recommendations based on the interests and abilities of the
students, have attitudes to studying, involve problematic presentation of the topic, elements of
research methods, to stimulate creativity in the work of teachers and students.

Scientific and methodological works are the final results of scientific and pedagogical
research, and include explanatory notes, curricula, textbooks, methodological materials,
tables, charts, diagrams, videos, dictionaries, encyclopedias, anthologies and others.

Many authors consider the methodical training manual as case studies based on the
results of fundamental and applied research, serving the teaching practice directly.

The methodical training manual can be defined as an essential element of training
system associated with the professional work of the teacher and the student and forms the
basis of educational complex.

Characteristics of the individual components of MTM.

The principal kind of tutorial works is a book describing the basis of scientific
knowledge on a particular subject in accordance with the teaching objectives which are set by
the program and didactic requirements.

In connection with the new tasks of training and development of pedagogical science
the textbook is known as benefits by means of which the teacher-organizer and leader of the
educational process teaches, educates and develops the student, calling stable and conscious
assimilation of knowledge, the formation of philosophical views and beliefs, system of skills
in independent academic work.

The definition of the textbook as MTM element, given by T.A. llyina, in the aspect of
revealing its place and role in relation to the book as the subject of the educational process is
deserved attention: "Text-book is a book for the student, which is an essential tool of his
learning. It should not only help the student in learning to understand the class teaching
material, but also to develop interest in the subject, to stimulate the desire of student to
independent acquisition of knowledge in this area. " [ 5]

169



Olympiada techniky Plzen 2016, 17. 5. 2016
www.olympiadatechniky.zcu.cz

From the point of view of systematic perspective, finding accurate quantitative
parameters of estimation, trying to understand its technology the approach of V.P. Bespalko is
of great interest. He estimates globally, and does not emit its structural components with
inherent dominant functional charge. According to him, the textbook is a model of the
educational system, and the better the educational system will be presented in this model, the
better the textbook will be. It is important pedagogical experience to be found in this model
and this fact is the main characteristic of the essence of the textbook.

As V.V. Krajevskiy rightly observes, "in future a set of teaching tools will play an
important role as a whole rather than its individual elements. Therefore, in future some of the
textbook functions will increasingly be shared between other elements of the course: manuals,
books for teachers, handbooks, collections of tasks, etc.”

Let us consider the main features of textbooks and their hierarchy.
1. Content and accuracy, consistency, credibility.
2. Ensuring a sufficient and necessary level of scientific character.

3. Target compliance of textbook: as far as it consistently, completely and accurately
realizes didactic functions, as far as it is a centre of the training system.

4. Consistency.
The most important kind of MTM is a curriculum.

"The curriculum is a state document, which determines content, the volume of
knowledge, skills to be studied as well as content and volume of the sections to each course to
distribute them over the academic years."

The training programs are set for each studied subject separately. One can say that a
subject is not a simple transfer of scientific data in a short form, but special design of these
data, pedagogically processed and distributed in accordance with pedagogy. Its contents
include the basic knowledge and skills, which are reflected in the curriculum.

The next type of MTM is a handbook, characterized by the stronger activity and
independence. First of all because it affects the entire educational process, it determines a
place through relevant advice and guidance, and the nature of the introduction of other
manuals and training tools in the educational process.

Methodical training manual is aimed at implementing the dependence of methodology
from learning objectives and the content of the topic, providing methodological unity of using
the textbook, various manuals and didactic means in the educational process.

Thus, the handbook serves as a connection between the basic course, textbook and
other parts of the complex of manuals and means of training.

In addition to all this, the handbook plays an independent role in solving the problems
of education, upbringing and development of the student. It formulates the main ideas of the
course, the system of basic concepts, outlook and views.

Let us briefly list the requirements for the manuals.

Every kind of a manual must perform its own function. Comparative analysis of
manual leads to the conclusion about the absence of the relationship of various species, about
substitution some species by others.
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Methodical training manual currently serves as the main working tool for the majority
of the teachers. The concern of teachers to methodical manuals can be an indicator of their
level of qualification and professional culture.

Modern teaching aids for the teacher must perform the following functions:

1. Introduction of the teacher with new achievements in pedagogical and
psychological sciences.

2. Introduction of the teachers with interactive teaching methods.
3. Integration of all types of MTM.

Vocational training should also meet the needs of modern society, such as the
combination of learning and professional activity, flexibility and accessibility, the possibility
of continuing education, regardless of the locations of both the student and the institution.
This requires appropriate communicative environment suitable to the solution of these
problems. The only solution is the use of e-learning technologies (e-learning). It provides an
opportunity to learn autonomously taking into account individual characteristics. At present,
priority in higher education is given to the independent activities of students. Consequently,
problems in the development and education are significantly transformed, the model based on
competent approach is formed. [4]

Benefits of e-learning are undeniable. This form allows to increase the professional
skills of personnel in accordance with the interests of employers; to get quality education
directly at the place of residence; to reduce the cost of education compared to other forms of
education significantly.

The quality of e-learning consists of a set of consumer characteristics (quality)
educational service, ensuring the satisfaction of the complex needs of the training and all-
round development of the individual student. [3]

To these functions, which are reflected in the pedagogical literature in one way or
another, in our opinion, it is necessary to add a function of the emotional component of value
orientations in teaching.

The main types of training and teaching materials (textbooks, manuals, training
programs) perform a leading role in the educational process, reveal the goals, objectives and
content of education, implement the social order of society, exercise the regulatory function
governing the teaching process. Auxiliary types (dictionaries, reading books, teaching
materials, teaching aids, determinants, audiovisual material) add, clarify and concretize the
basic types of MTM, contribute to the development, autonomy, cognitive activity of students,
provide additional material for the implementation of variable, relevant and advanced training
system, professional self-determination. The effect of training depends on the combination of
different types of primary and secondary types of MTM.

Each type of MTM system meets certain criteria. To assess the quality one should
apply general scientific relevance, novelty, theoretical and practical significance, transformed
into concrete scientific revealing MTM content, as well as taking into account the informative
needs of different categories of users (students, teachers, trainers, managers and organizers of
National Education).

Criteria for supporting works add, develop and concretize criteria for major works,
reveal their urgency, originality, importance of using specific content, additional tasks, texts,
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tables, charts, natural and model objects, various kinds of experiments, experimental
materials, developing independence and initiative of students.
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THE POSSIBILITIES OF THE LESSON OF TECHNOLOGY IN
FORMATION OF UNIVERSAL EDUCATIONAL ACTIONS THROUGH

THE METHOD OF PROJECTS

KSENIA ULYANOVA

Annotation.

The performance of final qualification work in formation of universal educational actions of
the pupils in the course of training in the subject "Technology™ is reflected in this article.

The offered method of projects is considered as an opportunity and the manual for the teacher
in the course of training in the subject "Technology™ to form universal educational actions of
the pupils.

Actuality

Project activity of pupils is registered in FGOS of the second generation. According to
the standard of education each pupil has to be trained in this kind of activity. Today the
programs of all school subjects are focused on project activity. And it is by no chance. Only
in the course of the correct independent work on the creation of the project the child learns to
work both independently and in a term, the creative abilities of pupils are developing, the
culture of their brainwork is formed.

The project method at the lessons "Technology" is an educational and labor task in a
result of which a creative object of subjective and sometimes an objective novelty is created.
According to requirements of social, scientific and technical progress, the production projects
being in great demand must be in the centre of certain knowledge and abilities in the field of
business activity. The content of education as well as the training methods developing a set of
personal qualities which would allow the student to adapt to new social and economic
conditions are changed radically. Thus, when implementing the project, the pupils carry out
an economic calculation in which they reflect monetary costs of project production, time
expense, a possibility of mass production, sale price and many other things. As a rule, the
educational projects comprise the problem requiring the solution of one or several tasks. This
task has to be attractive in the formulation and has to stimulate motivation to design activity.

Using a project method of training, the pupils comprehend all technology of the
solution of the tasks — from a formulation of the task to a representation of the final result.

Therefore, the method of projects can be attributed to a possibility of a technology
lesson in formation of universal educational activities.

Project

Let us consider the structure of project method organization at the lessons
"Technology".

The implementation of the project is carried out in three stages:

I. Search and research stage.
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1. Choice of a topic of the project, its reasoning, the formation of motivation of
activities in implementing the project. The short formulation of a task (actuality of the topic is
proved, the planned result is formulated, it is reported for whom the project is and in what its
novelty is concluded. The task arisen in a problem situation and solved during implementation
of the project is formulated briefly and accurately).

2. Defining the knowledge, skills necessary for implementation of the project
according to requirements of the program (the brainstorming method is used).

3. Drawing up the joint plan of project by pupils and the teachers (the plan of project is
formed under the leadership of the teacher, the duties and responsibilities of everyone for
implementation of the project in general, are accurately defined if several people take part in
the project).

4. Collecting, studying of necessary information, training abilities to work with
literature and other information on the topic of the project (the collected, studied and
processed material necessary for a solution is described; the historical information can be
presented. Various sources of information are specified).

5. Definition of characteristics to which the designed project should correspond to
satisfy needs of the user. (What is it the product? Whom is it for? What is its functional
purpose? What requirements will be satisfied? What material is it made of? What labor
protection standards should be kept? What is estimated cost of the product? Appearance
(style, color, finishing, etc.).

6. Research of options of product design, properties of materials, their durability,
availability, a possibility of processing in the terms of workshops, manufacturing techniques
of various knots and details of a product, finishing.

Development not less than three options of solving problem is represented.
Each option has:

* sketch or drawing,

* necessary explanations of a design, materials, connections, etc.

7. The choice and study of the corresponding technical and technological
documentation, preparation of necessary materials, the equipment, tools, etc. for working
process. (The reason of the chosen option on the basis of the analysis of the developed ideas is
given. At this stage the design analysis of several, most acceptable product options is
applied).

I1. Technological stage:

1. Implementation of the solution of the design-technology and other tasks directed at
implementing the project.

2. Current quality control of performance of a product, operations.

3. Observance of technological discipline, rules of safe work, standard of work, culture
of work.

4. Introduction of possible changes into a design and technology, quality control of
operations.
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[11. Final stage.

1. An economic and ecological assessment of project (it is necessary to provide
calculation of production costs of a designed project and reasoning the choice of all used
materials from the point of view of ecology).

2. An assessment of quality of the project (the made project).
3. Analysis of the results of the project (object of work), defence of the project.

4. Studying of opportunities of use of results of design activity, actual demand on a
commodity market.

This structure shows that use of a method of projects in training the subject
"Technology”, gives the chance to form the universal educational activities according to
FGOS of the second generation which assumes the full development of all components of
educational activity by school students, including: 1) cognitive and educational motives; 2)
educational purpose; 3) educational task; 4) educational actions and operations (orientation,
material transformation, control and assessment).

Let us consider the formation of each universal educational action apart.

Communicative universal educational actions: abilities to establish mutual
understanding, to communicate with group mates, there is an exchange of knowledge between
members of group, abilities to obtain missing information by means of questions, ability to
formulate the purpose accurately.

Cognitive universal educational actions: to develop ability to see a problem, to put
questions, to make hypotheses, to structure texts, abilities to draw conclusions, to classify
purposes. Here it is possible to refer also the skills of work with reference books, listening to
the speaker, supervision, selective rememberance, summary.

Regulatory universal educational actions: are developed by defining the purposes, the
choice of ways of achievement, definition of sequence of stages of activity, an assessment of
what is acquired and that else must be learnt.

Development of personal universal educational actions is reflected in ability to put the
thoughts accurately, clearly, competently in writing and orally, to comprehend the task, to
distinguish a hypothesis from the fact, to show activity in solving tasks.

Thus, at the corresponding educational training manual the subject "Technology™ can
become basic for formation of system of universal educational actions. The subject
"Technology" creates favorable conditions for formation of the major components of
educational activity, such as: planning, an assessment of project, transformation, ability to set
tasks, to offer practical ways of solving tasks, etc.
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METHOD OF PROJECTS AS AN EFFECTIVE DEVELOPMENT OF
CREATIVE ABILITIES OF PUPILS IN THE PROCESS OF
PROFESSIONAL TRAINING

VASILY ZINYAKOV

Annotation

This article reflects the use of method of project in the process of professional training of high
school students in the interschool city training centre No. 2 in Vladimir (Russia).

The proposed material reveals the stages of the work of students in project activities.

Actuality

Training of the students in the subject area "Technology"”, as the whole system of
education, is aimed at solving problems of adaptation and socialization of the younger
generation and it is closely associated with the processes of socio-economic changes in
society. The economic crisis and associated decline in production negatively affect the
organization of educational material resources of labor training. Therefore, the most priority
direction in technological training of pupils of secondary schools is the system of education in
the interschool city training centre. At the training center, students of 10 -11 classes get
professional training in technological education in various professions: designer of artistic
works, the operator EC and the CM, the driver of the car, carpenter, chemical laboratory
assistant, electrician for repair and maintenance of electrical equipment, the manufacturer of
artistic wood products. And in particular they are trained in the profession "Fitter of radio-
electronic equipment”. Groups are formed from students of different schools of the city with
different levels of training and motivation.

At the initial stages of technological education students were directed to the
improvement and acquisition of new professional knowledge and practical skills based on
traditional teaching methods. However, the achievement of training objectives in the training
process should be based on the development of self-education built on the principles of
motivation of meaningful learning activities and individual learning paths of students.

Within the framework of traditional education every year it was a problem with a
new group of students to get them interested in the subject and the profession as a whole.
Gradually in the work with students, we began using the project technology. Initially, the
project was made by a small group of students, but every year the number of participants to
join the projects became larger. Undoubtedly, it has influenced not only the formation of
professional skills of students, but also the development of their creative abilities. This led us
to the use of the Method of projects as individual educational trajectory of training of
students.

The project

Theoretical basis of project method has long been studied and developed by foreign
and domestic teachers: American philosopher and teacher J. Dewey and his disciple W. H.
Kilpatrick, was first adapted to the conditions of this country in the early 20th century under
the guidance of a Russian teacher S. T. Shatsky.[3] Theoretical basis of the experiences are
also the modern concepts of E. S. Polat, T. I. Samovoy, O. P. Kalatchichinoy.[4 ]
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The basic requirements for the use of project method in teaching process are defined
during analysis of scientific and educational research:

- projects should be practical ones;

- if possible students themselves choose the topic of the project;

- most of the work on the project pupils perform independently;

- students will complete not one but different projects.

The main stages of work on the project:

-statement of the problem;

- study, interaction of ideas;

- reasons of the project;

- study of a design object;

- the development of ideas;

- technology of the product manufacture;

- analysis and evaluation of works.

The main stages of work on the project are described in this paper (tab. 1).

Stage

Description of stage

The competence generated

The choice of the
topic
(problem statement)

Pose the problem to the students, offer "Bank of
perspectives”, reveal the requirement for the
project, possible technology implementation and
assessment criteria. Equip the lesson with the
most successful exhibition of creative projects of
students from previous years. The students
looking at the finished projects, analyzing what
they saw and heard, can already choose the
theme of the project.

The selection of topics is carried out in
accordance with their abilities, needs and
interests (cognitive, creative, applied).

To use of information and
communication
technologies in professional
activity.

To work in a team, to
communicate effectively
with colleagues

Research, interaction

of ideas

At this stage students investigate the need for
certain products and services for homes, schools,
recreation, celebrations, birthdays, etc. They rely
on their own knowledge and analyze the
information sources. Namely: to learn about
proposed by me topics, study guides, look
through magazines, books, use of computer
support, TV information, conduct marketing
research, conduct a thought experiment under the
motto "I would have done so!" The teacher's task
at this stage: observation, consultation. Help

To search for information
necessary for the effective
performance of
professional tasks.

Use of information and
communication
technologies in professional
activity.

To work in a team, to
communicate effectively
with colleagues
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students to formulate standing problem,
participate in decision making.

Reasoning the topic
of the project

At this stage, when students have chosen a
theme, set goals and objectives to be solved.
Introduce the analysis of the future activity to
the students-making scheme of thinking
""schematic representation of components of a
creative project”. Introduce and teach methods
of working with computer programs to be used
when performing design work: Word, Excel,
PowerPoint, Splan u SprintLayout.

To work in a team, to
communicate effectively
with colleagues.

The study of design
object

Search for different options. Development of
sketches.

At this stage, offer the students to find
alternative models and options. Students
perform analysis of product variants, make
sketches, pictures, drawings of their alternative
models. Put the outline on the sheet
"Development of sketches".

Drawing design is made in a specialized
program Splan, which allows to simplify the
process of preparation of drawings, on the other
hand to gain new knowledge and effectively use
computer equipment.

To use information and
communication
technologies in professional
activity.

The development of
the idea

At this stage, students investigate the need for
certain products and services for homes, schools,
recreation, celebrations, birthdays, etc. They rely
on their own knowledge and analyze
information sources. Namely: to learn about
proposed topics, study guides, look through
magazines, books, use of computer support,
information, conduct marketing research,
conduct a thought experiment under the motto "I
would have done so!" The teacher's task at this
stage: observation, consultation. Help students to
formulate standing  problem, Concretize it,
participate in decision making.

To work in a team, to
communicate effectively
with colleagues.

At this stage consult the students on the
problems of technology of manufacturing the
product, correct the sequence of operations,
processing duties, assembly sequence.

Pay attention to the observance of technological
discipline, work culture.

Watching the process of implementation of
projects by the students, | concluded that
students skillfully apply the knowledge they
received in class technology: -able to perform

To mount printed circuits,
interconnection
components, inductors,
transformers, chokes,
semiconductor devices,
individual nodes on the
trace elements, complex
units and devices,
electronic equipment. To
perform mechanical
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previously learned work operations; processing (grinding,

» understand the properties of the working drilling) parts of electronic
material; equipment. To perform

* ensure personal safety: basic plumbing operations.

» efficiently organize their workplace;
* strive to meet targets and to perform the task at
a high level of quality.

Analysis and | Devoted to the analysis and evaluation of the To analyze the situation,

evaluation of works works. For this | recommend the students to implement the current and
answer the following questions: final control, to evaluate
1.Did I use the allowed time effectively? and correct own activity, to
2. What are the strengths and weaknesses of my | bear responsibility for the
project? results of your work.

3.Do | know now where | can go for help?

4. If | had this project to do again, what changes
would | have made?

5.Did I solve the problems easily?

6.Did | get through the time?

7. What is the opinion of others about my
project?

After answering the questions the quality
estimation of pupils' project is held and
evaluation score is putting.

Conclusions:

Thus, one can say that if the project activity with the use of computer technologies,
allowing to implement more complex, original educational projects, in the process when the
acquired knowledge, abilities, skills independently apply, to make a permanent part of the
educational process, it will be one of the most important conditions of development of
creative abilities of pupils.

The efficiency of a method of projects was shown in the following:

» working on the development of creative abilities of children, they have a stable
interest in the subject, which promotes understanding of the studied subject and allows to
transfer the acquired knowledge in a variety of situations;

» the level of independence, creative activity, skills of student has increased, there are
positive results of the impact of such work on other students;

* children undertake the most complex projects and often find interesting ways of
solving them;

* the amount of work in the classroom has gradually increased, attentiveness and
learning ability of children has gone up ;

* the children are waiting for new interesting jobs, show initiative in their search.
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The psychological climate in the classroom are improving: the kids are not afraid of
mistakes, help each other, participate in different events both at the training centre and at the
municipal, provincial and national level.
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AERODYNAMICKY TUNEL
WIND TUNNEL

LUBOS DRAXAL

Resumé

Tato prace popisuje vyrobu aerodynamického tunelu pro vyuziti v zajmovém krouzku Letecky
modelar, v hodindch pracovnich cinnosti a v hodindch fyziky. Na vyrobu aerodynamického
tunelu byly pouZity rizné materialy, soucastky a techniky vyroby.

Abstract

This seminar paper describes the production of an aerodynamic tunnel for the use of model
aircraft club and of Technologies and Physics lessons. Various materials, components and
work technigues have been used in the proces of creating the aerodynamic tunnel.

UvVoD

Ptfi své praci na zdkladni Skole v zdjmovém krouzku Letecky modeléat, cCasto
vysvétluji, pro¢ vlastné letadlo 1éta, jakym zplisobem vznikd aerodynamicky vztlak a jak
vypadéd obtékani profilu kifidla. Vzdy jsem trpélivé vysvétloval a nemél k tomu ndzornou
pomticku. Nebylo by tedy lepsi vidét vSe na vlastni o¢i? Tak se zrodil nédpad vyrobit si vlastni
aerodynamicky tunel. Dlouho jsem vyrobu odkladal, také z divodu Casového zaneprazdnéni
a také toho, zZe jsem vlastné neveédél presné jak na to. Az zadani seminarni prace z predmétu
Konstruk¢ni tvofivost mi dala ten spravny impuls.

niz§i vztlak podtliak

Vygél vztlak de jesté nedosio k odirZeni
o : ‘pr():_l((jn»(l O: Vrt(’llfliku VZtlak
To zéleZi na rychlosti - c
) e ——— (SANi) " Aaasanprrpas
pretlak
Obrazek 1. Obtékani profilu kiidla
KONSTRUKCE A STAVBA

Jak na aerodynamicky tunel? Nikde jsem zadny névod nenaSel, a tak mi nezbyvalo,
nez zacit experimentovat. Na ptid€ Skoly jsem nasel staré¢, vyfazené takzvané vzduchové délo,
které se kdysi pouzivalo ve vyuce fyziky. D¢lo je neuvétitelné hlucné ale velice vykonné. Jak
se pozdéji ukazalo, byla to slepa ulicka, pti které jsem si v§ak uvédomil mnoho duilezitych
veéci. At jsem vzduchové délo pouzival jakymkoliv zpiisobem (pouziti vyrobniku mlhy,
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dymovnice, vonnych tyc¢inek, kadidla, v uzavieném nebo otevieném prostoru), proud vzduchu
nebyl viibec viditelny.

Pozdéji jsem si uvédomil, Ze délo je zbytecné moc vykonné a nedalo se Zadnym
zpusobem fidit jeho vykon respektive rychlost proudéni vzduchu. Tento problém bylo

vvvvvv

ventilatoru (rychlost proudéni vzduchu v tunelu) reguluje prisdvanim faleSného vzduchu.
Mnozstvi tohoto vzduchu se da regulovat pomoci posuvnych skel, které uzaviraji tunel z jeho
horni ¢asti. Skla také umoznuji osvétleni tunelu, zaroven snadné vkladani testovanych
objektu.

Obrazek 2. Vzduchové délo Obrazek 3. Proudnice Vzduhového déla

s

wewv

viz obr. 3. Ty usmérnovali proud vzduchu, coZ se pozd¢ji ukazalo jako kli¢ové pro viditelnost
obtékani vzduchu kolem vlozenych pfedmétt do tunelu.

Po mnoha pokusech jsem vzduchové délo odlozil a zacal zkouset jiné ventilatory. Pii
pouziti ventilatoru na chlazeni elektroniky jsem vyzkouSel oto€it proud vzduchu, tedy
odsavani vzduchu z provizorniho tunelu z kartonu. A ejhle slavil jsem prvni ¢astecny uspéch.

V té dob¢ uz jsem tusil, Ze tunel budu muset doplnit proudnicemi. Stal jsem pied
problémem, jak tento dil vyrobit. K feSeni jsem pouzil desku z preklizky tavnou pistoli a
brcka, kterych bylo nakonec pomérné velké mnozstvi. Vyroba proudnic zabrala 9 hodin
usilovné préce.

Obrazek 4. Vyroba proudnic Obrazek 5. Vyrobeny dil proudnice

183



Olympiada techniky Plzen 2016, 17. 5. 2016
www.olympiadatechniky.zcu.cz

Po zkouSce improvizovaného tunelu s novym dilem jsem uz v&dél, Ze jsem na spravné
cesté. Proto nasledoval navrh rozmérl tunelu podle vyrobeného dilu s proudnicemi a jeho
naslednd vyroba. Dil s proudnicemi jsem m¢l jiz vyrobeny, proto jsem podle jeho rozméri
zhotovil zékladni desku s dfevottisky pomoci okruzni pily. Dale jsem na desku pteklizky
ufiznuté na rozmér narysoval a vyfezal pifimocarou pilou primér potfebny k namontovani
ventilatoru. Nasledovalo vyvrtani dér pro vruty a nésledné ptiSroubovani ventilatoru na

preklizku a dalsi pfisSroubovani dilu s ventilatorem k zakladové desce.

Obrazek 6. Zakladni a ventilatorova deska Obrazek 7. Sesroubovani desek

Pak pfiSly na fadu boc¢nice z dievotiisky. Do ptedni boéni desky jsem vyfizl okno a
nalepil sklo, které umoznuje prihled do tunelu. Dal§im krokem bylo vyvrtani a pfiSroubovani
bocnic k zékladni desce. Nasledovalo pfilepeni dilu s ventilatorem k bo¢nicim pomoci lepidla
a vyztuzujicich nosnikt. Dals$i nosniky jsem pouzil na upevnéni dilu s proudnicemi. Ty jsem
nasrouboval vzdy dva vedle sebe na ob¢ bocnice tak, ze mezi nimi vznikl prostor piesné
na zasunuti dilu s proudnicemi, tento dil je tedy mozno jednoduse ménit pouhym vysunutim.

B s e

Obrazek 8. Prace na bocnicich Obrazek 9. Narysované okno na bocnici

Po zhotoveni kostry tunelu jsem vyfesil uzavieni jeho horni ¢asti pomoci dvou skel.
Skla jsem umistil do list, ve kterych je vyfezdna drazka, ktera umoziuje jejich pohyb. Tyto
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listy jsem k tunelu pfilepil. Rozdéleni horniho skla jsem zvolil s praktickych divodu.
Umoznuji pohodlny piistup do tunelu, fizeni rychlosti proudéni vzduchu v tunelu a ptipadné
I pohodIngjsi prepravu tunelu.

Obrézek 10. Lepeni boc¢nic Obrazek 11. Ptiprava skel na horni ¢asti tunelu

Dalsim krokem bylo provizorni odzkouseni funkce tunelu. Po uspokojivém vysledku
jsem pokracoval v dokoncovacich pracich, konkrétné oblepenim boc¢niho skla kryci paskou
nasledovaném nastfikanim vnitfnich prostor tunelu ¢ernou matnou barvou. Tato barevna
uprava totiz zlepsuje viditelnost koufte, ktery je vyvijen pomoci vonnych ty¢inek. Zde musim
konstatovat, Ze jsem zvolil vonné ty¢inky pro moznost pouziti ve vnitfnich prostorach budov
a k danému ucelu bohaté postaci. Vonné ty€inky umistuji za desku s proudnicemi do mnou
vyrobené plastové krabi¢ky naplnéné plastelinou. Je tedy velice jednoduché vyhotené ty¢inky
nahradit novymi.

Obrazek 12. a 13. Provizorni zkouska funkénosti nedokonéeného tunelu

Pfi samotném ukonCovani praci jsem pfiletoval pomoci pistolové pajky draty
od ventilatoru k vypinaci a ke zdroji napajeni. Na odizolovani drati jsem pouzil smrstovaci
buzirku. Nésledné jsem zdroj napdjeni 1 vypinac¢ pfilepil na pieklizkovy dil s ventilatorem.
Aerodynamicky tunel byl hotov, stacilo jen umyt bo¢ni a horni skla. Rad bych zminil, ze jsem
pro demonstraci tunelu vyrobil dvé dopliovaci nazorné pomucky. Jejich vyrobu a pouziti
popisi v ¢asti ,,Vybrané oblasti pro demonstraci funkce aerodynamického tunelu®.
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VYBRANE OBLASTI PRO DEMONSTRACI FUNKCE TUNELU

Z riznych moznosti jsem pro zacatek vybral demonstraci pouziti v letectvi a
automobilovém primyslu. Pro toto pouziti jsem vyrobil dvé ndzorné pomtcky.

e Letectvi: Model ¢asti kiidla, které je umisténé na stojanu. Model umoznuje demonstraci
obtékani profilu kiidla. Je vyroben s polystyrenu, potazeny balsou, pfidélany na stojanu
Z bukového hranolu pomoci médéného dratu a samoteznych vruti.

e Automobilovy primysl: Pro demonstraci jsem se rozhodl pouzit model auticka (moZznost
jakéhokoliv modelu) pro ktery jsem vyrobil kvadrovy podstavec s polystyrenu, potazeny
balzou, nastfikanou matnou ¢ernou barvou.

Obrazek 15. Model profilu kiidla pro ofukovani ~ Obrazek 14. Hotovy aerodynamicky tunel

MATERIAL A NASTROJE

e Na vyrobu tunelu jsem vyuzil dievotfiskovych policek z vyfazené skiin€, preklizku,
smrkové nosniky, lepidlo (SOUDAL T-REX GOLD POWER, styro vtetinové lepidlo),
samoiezné vruty, smr$tovaci buzirku, cin, kalafunu, brcka, ventilator, elektricky zdroj
k notebooku, vypinac, sprej s ¢ernou matnou barvou, sklo (tii tabulky).

e Znastroji jsem pouzil pfimocarou pilu, okruzni pilu, vrtacku se sadou vrtakd, pilniky,
brusny papir, kiizovy Sroubovék, pistolovou pajku, tavnou pistoli, odlamovaci niz, ntizky,
ptiloZnik, posuvné méftitko, pravitko, thelnik, truhlatskou tuzku, truhlafskou svérku.

ZAVER

Vyrobeny aerodynamicky tunel a jeho funkci jsem pifedvedl na leteckém modelati
nejen ¢lentim krouzku, ale 1 navstévniklim nasi zakladni Skoly pfi ptileZitosti dne otevienych
dvefi. Sradosti musim konstatovat, Ze tunel fungoval pfesné tak, jak jsem si na zacatku
predstavoval a vSem se jeho ukazka libila.

I kdyZ mam s tunelem velmi kratkou zkusenost, uréité by se dalo jest¢ ledasco
vylepsit. Piikladem by mohl byt jiny zpisob vyvijeni koufe pro zviditelnéni vzduchového
proudu. Jist¢ by se dalo uvaZovat o vyuziti suchého ledu pfi dodrzeni bezpecnostnich
podminek. Nebo pfipadné piidat specialni osvétleni vnitiniho prostoru tunelu pro zlepSeni
svételnych podminek.
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Obrazek 16 a 17. Ukazka funkce tunelu na Leteckém modelafi
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REALIZACE ELEKTRONICKYCH ZARIZENI NA BAZ| PLATFORMY
ARDUINO

IMPLEMENTATION OF ELECTRONIC DEVICES BASED ON
ARDUINO PLATFORM

PAVEL ESCHLER

Resumé

V praktickeé casti prdace jsem se snazil podat modifikované existujici projekty co nejjednodussi
formu pro ctenare. Prakticka cast Ize povazovat za rychly nahled do tajii programovani desek
Fizenych mikrokontrolérem. Jednotlivé projekty jsou razeny vzestupné dle obtiznosti. Posledni
projekt Dotykové piano jsem realizoval s ohledem na mozné vyuziti ve vzdélavani. Hudba a
technika nejsou prilis spojovanymi sméry, i presto technika mize mit primou spojitost s
vyukou hudby a naopak.

Abstract

In practical part | tried to demonstrate modified, already existing schemes as easy as it
possible. Practical part can be taken as the quick preview of programming boards controlled
by microcontroller. All the projects are sorted gradually from easiest to hardest. | designed
the last scheme Touch piano, for possible use in education. Music and technology might not
seem much connected, despite technology can be used in music teaching.

UvoOD

Cilem prace je shrnout poznatky dosaZené v jednotlivych kapitolach a vytvofit diky
nim komplexni tlohu simulujici hudebni nastroj - dotykové piano. Prace ma zaroven za cil
popularizovat ve Skolstvi vyuZiti programovéani za pomoci fyzického vystupu, nejen u
technickych obort ale i netechnickych jako je naptiklad hudebni vychova.

REALIZACE DOTYKOVEHO PIANA

Projekt dotykového piana byl realizovan na klonu desky Arduino Uno R3. Osoyoo
Uno R3 je sestaveno dle open-source hardwarového designu, za pouziti stejnych soucastek.
Deska je diky tomu vérnou kopii originalniho sestaveni desky Arduino Uno R3, od které se
funk¢né nijak nelisi. Drobné rozdily jsou pouze v barvé samotné desky a umisténi nékterych
popisti na desce.
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Obrazek 21: Osoyoo UNO R3

1 - Konektor pro externi napajeni 13 - Power LED (ON)

2 - Napétovy regulator 14 -RXaTXLED

3 - Mikrokontrolér ATmegal6U2 15 - ICSP ATmega328

4 - USB konektor typu B 16 - Mikrokontrolér ATmega328
5 - Tlacitko RESET 17 - Vstupni analogové piny

6 - AREF pin 18 - Vstupni napéjeci pin

7 - GND pin 19 - GND piny

8 - Vstupni/vystupni digitalni piny 20 - Vystupni napajeci 5V pin

9 - Pin 1(TX) 21 - Vystupni napajeci 3.3V pin
10 - Pin O(RX) 22 - RESET pin

11 - ICSP ATmegal6U?2 23 - IOREF pin

12 - LED

Tabulka 1: Vysvétlivky k ¢iselnému znaceni

POPIS PROJEKTU

Projekt simuluje funkci piana pomoci dotykovych ploch, vytvofenych z alobalu nebo
jiného vodivého materidlu. Ke sniméni dotyku, bez nutnosti dotykového kapacitniho modulu,
vyuziva knihovnu CapacitiveSensor, kterd nastavuje piny jako senzory s reZimem kapacitni
citlivosti. Instalace jednotlivych senzori vyzaduje odpory s rezistenci od 50k ohm do 50M
ohm. Pfi zvySujici hodnoté rezistence, je senzor citliveéjsi na pritomnost lidského téla. Senzory
jsou schopné diky riznym rezistencim rozeznat pfimy kontakt s dotykovou plochou (1Mohm)
a nebo pouhé priblizeni k dotykové plose (10Mohm a vice dle pozadované vzdalenosti).
Hlavni ptednosti tohoto projektu je vyuziti vSech analogovych vstupii v digitdlnim rezimu.
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Diky témto pinlim je mozné simulovat cely rozsah oktavy (7 celych not + 5 ptl not). Piectena
hodnota senzoru se programové¢ porovnava s mezi, pokud je mez piekroCena, program
vyhodnoti vstup jako dotknuti se. Dle senzoru, jehoz hodnota piekrocila mez, prehraje po
stanovenou dobu pfi stanovené frekvenci odpovidajici ton pomoci ptipojeného reproduktoru.
V zapojeni jsou pouzity dva druhy rezistori, zédkladni ma rezistenci 1Mohm, zbyvajici
2Mohm - tyto rezistory byly pouzity z divodu nedostatku 1Mohm rezistord, jsou zapojeny
paralelné, vysledna rezistence je tedy dle vzorce R1=(R2+R2)/(R2*R2)=4/4=1[Mohm].
Podrobné informace k fungovani knihovny CapacitiveSenzor a vyznamu nékterych funkcei
jako naptiklad millis() je mozné dohledat na oficidlnich strankdch Arduina
(http://playground.arduino.cc//Main/CapacitiveSensor?from=Main.CapSense). Velikosti
rezistort diirazné nedoporucuji kombinovat, jelikoz se vstupy kalibruji dle hodnot mezi piny
2-3, je nutné stejné hodnoty dodrzet v celém zapojeni.

POPIS ZAPOJENI

Na desku nepdjivého kontaktniho pole pfipojime pin 2 na svislici uzivanou pro
spole€nou zem, k této svislici postupné pfipojime rezistory 1Mohm, v piipadé 2Mohm
rezistord tyto rezistory po dvou pfipojime paraleln¢ (vznikne tak rezistence mezi konci o
pozadované velikosti 1Mohm). Druhy vyvod rezistorti postupné pfipojime k digitalnim pinlim
3 az 9 (celé noty) a analogovym vstupiim nastavenych v digitalnim rezimu A0 az A4, neboli
14 az 19 (pulené noty). Mezi vyvody rezistorii a piny piipojime pomoci vodi¢l jakékoliv
vodivé plosky (napf. alobal), které zajisti prostor pro dotek prstem.

T
|

................................................

.................................

c# D# F# G# A# fritzing

c D E | F G AH

Obrazek 22: Zapojeni dotykového piana
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KOD PROGRAMOVEHO RIZENI

/* Autor Pavel Eschler

Arduino Uno piano s kompletnim rozsahem ténu 5té oktdvy za pomoci analogovych vstupta AO0 aZ
A5 = digitélni PWM vstupy 14 az 19.

Cely projekt zabid 7 036 bytd GloZného mista pro program.

Glovalni proménné zabiraji 583 bytl dynamické paméti.
*/
#include <CapacitiveSensor.h> //Importovani knihovny CapacitiveSensor Library.
#define reproduktor 19 //definuje proménnou reproduktor na pinu A5=19 jako LED, tedy
vystupni, lze pouzit jeden z neobsazenyh PWM pinu, napfiklad 11
// definuje pin 2 pro odesildni a pin 3 az 18 pro pfijem
// piny 2-9 jsou pouzity jako zdkladni tdény
CapacitiveSensor cs_2 3 = CapacitiveSensor(2, 3); // mezi piny 2 a 3 je 1Mohm rezistor, pin
3 funguje jako dotykovy senzor ptri pripojeni kovového kontaktu
CapacitiveSensor cs_2 4 = CapacitiveSensor (2, 4); // mezi piny 2 a 4 je 1Mohm rezistor, pin
4 funguje jako dotykovy senzor pri pripojeni kovového kontaktu
CapacitiveSensor cs 2 5 = CapacitiveSensor(2, 5); // mezi piny 2 a 5 je 1Mohm rezistor, pin
5 funguje jako dotykovy senzor pfi pripojeni kovového kontaktu
CapacitiveSensor cs_2 6 = CapacitiveSensor(2, 6); // mezi piny 2 a 6 je 1Mohm rezistor, pin
6 funguje jako dotykovy senzor pfi pripojeni kovového kontaktu
CapacitiveSensor cs 2 7 = CapacitiveSensor(2, 7); // mezi piny 2 a 7 je 1Mohm rezistor, pin
7 funguje jako dotykovy senzor pfi pripojeni kovového kontaktu
CapacitiveSensor cs_2 8 = CapacitiveSensor (2, 8); // mezi piny 2 a 8 je 1Mohm rezistor, pin
8 funguje jako dotykovy senzor pri pripojeni kovového kontaktu
CapacitiveSensor cs 2 9 = CapacitiveSensor(2, 9); // mezi piny 2 a 9 je 1Mohm rezistor, pin
9 funguje jako dotykovy senzor pri pfipojeni kovového kontaktu
// piny 14-18 jsou pouzity jako pultény
CapacitiveSensor cs 2 14 = CapacitiveSensor(2, 14); // mezi piny 2 a 14 je 1Mohm rezistor,
pin 14 funguje jako dotykovy senzor pfri pripojeni kovového kontaktu
CapacitiveSensor cs_2 15 = CapacitiveSensor (2, 15); // mezi piny 2 a 15 je 1Mohm rezistor,
pin 15 funguje jako dotykovy senzor p¥i pripojeni kovového kontaktu
CapacitiveSensor cs_2 16 = CapacitiveSensor (2, 16); // mezi piny 2 a 16 je 1Mohm rezistor,
pin 16 funguje jako dotykovy senzor p¥i pfipojeni kovového kontaktu
CapacitiveSensor cs_2 17 = CapacitiveSensor (2, 17); // mezi piny 2 a 17 je 1Mohm rezistor,
pin 17 funguje jako dotykovy senzor p¥i pripojeni kovového kontaktu
CapacitiveSensor cs_2 18 = CapacitiveSensor (2, 18); // mezi piny 2 a 18 je 1Mohm rezistor,

pin 18 funguje jako dotykovy

senzor p¥i pripojeni kovového kontaktu

void setup ()
{
cs_2 3.set CS Autocal Millis (OxFFFFFFFF); // vypne autokalibraci na kandlu 1
Serial.begin(9600); //inicializace sériové komunikace, parametr urcuje poCet prendsSenych
bitl za sekundu, v tomto ptripadé& 9600
}

void loop ()
{

long start millis();//nastavi casovac¢, millis je rychlejsi alternativa k delay

// ptifazeni vstupu k proménnym

long notaC cs_2 3.capacitiveSensor (60);//na¢te hodnotu senzoru na pinu 3, parametr 60
oznacuje citlivost ¢teni a nastavuje se v zavislosti na pouzitém rezistoru, pro 10Mohm je
doporuceno 80 a vice

long notaD cs_2 4.capacitiveSensor (60);//nac¢te hodnotu senzoru na pinu
oznacuje citlivost ¢teni a nastavuje se v zavislosti na pouzZitém rezistoru,
doporuceno 80 a vice

long notak cs_2 5.capacitiveSensor (60);//nac¢te hodnotu senzoru na pinu
oznacuje citlivost ¢teni a nastavuje se v zavislosti na pouzitém rezistoru,
doporuceno 80 a vice

long notaF cs_2_ 6.capacitiveSensor (60);//nacte hodnotu senzoru na pinu
oznacuje citlivost ¢teni a nastavuje se v zavislosti na pouZitém rezistoru,
doporuceno 80 a vice

long notaG cs_2 7.capacitiveSensor (60);//nac¢te hodnotu senzoru na pinu
oznacuje citlivost ¢teni a nastavuje se v zavislosti na pouzitém rezistoru,
doporuceno 80 a vice

long notaA cs_2 8.capacitiveSensor (60);//nac¢te hodnotu senzoru na pinu
oznacuje citlivost ¢teni a nastavuje se v zavislosti na pouzitém rezistoru,
doporuceno 80 a vice

long notaH cs_2 9.capacitiveSensor (60);//na¢te hodnotu senzoru na pinu
oznacuje citlivost ¢teni a nastavuje se v zavislosti na pouzitém rezistoru,
doporuceno 80 a vice

4, parametr 60
pro 10Mohm je

5, parametr 60
pro 10Mohm je

6, parametr 60
pro 10Mohm je
= 7, parametr 60
pro 10Mohm je

8, parametr 60
pro 10Mohm Jje

9, parametr 60
pro 10Mohm Jje
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long notaCs cs_2 14
oznacuje citlivost c¢teni
doporuceno 80 a vice

long notaDs =
oznacuje citlivost c¢teni
doporuceno 80 a vice

long notaFs =
oznacuje citlivost Cteni
doporuceno 80 a vice

long notaGs cs_2 17
oznacuje citlivost cteni
doporuceno 80 a vice

long notaAs = cs_2 18
oznacuje citlivost cCteni
doporuceno 80 a vice

Serial.print(millis ()

.capacitiveSensor (60);//na¢te hodnotu senzoru na pinu 14,

cs 2 15.

cs 2 16.

.capacitiveSensor (60);//na¢te hodnotu senzoru na pinu 17,

- start);
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parametr
a nastavuje se v zavislosti na pouzitém rezistoru, pro 10Mohm je
capacitiveSensor (60);//nac¢te hodnotu senzoru na pinu 15, parametr
a nastavuje se v zavislosti na pouzitém rezistoru, pro 10Mohm je

capacitiveSensor (60);//nac¢te hodnotu senzoru na pinu 16, parametr
a nastavuje se v zavislosti na pouZitém rezistoru, pro 10Mohm je

parametr

a nastavuje se v zavislosti na pouzitém rezistoru, pro 10Mohm je

.capacitiveSensor (60);//nac¢te hodnotu senzoru na pinu 18, parametr

a nastavuje se v zavislosti na pouzitém rezistoru, pro 10Mohm je

// zkontroluje vykon v milisekundach

// tisk hodnot na monitor

Serial.print ("\t");
tabulétor

Serial.print (notaC);

Serial.print ("\t");
tabuléator

Serial.print (notaD);

Serial.print ("\t");
tabuléator

Serial.print (notak);

Serial.print ("\t");
tabulétor

Serial.print (notaF);

Serial.print ("\t");
tabulétor

Serial.print (notaG);

Serial.print ("\t");
tabulator

Serial.print (notah);

Serial.print ("\t");
tabulétor

Serial.print (notaH);

Serial.print ("\t");
tabulétor

Serial.print (notaCs);

Serial.print ("\t");
tabulétor

Serial.print (notabDs);

Serial.print ("\t");
tabulétor

Serial.print (notaFs);

Serial.print ("\t");
tabulétor

Serial.print (notaGs);

Serial.print ("\t");
tabulétor

Serial.println(notaAs);

// vytiskne na obrazovku sériového monitoru odsazeni -

//
//

vytiskne
vytiskne

hodnotu senzoru pfipojeného k pinu 3
na obrazovku sériového monitoru odsazeni -

//
//

vytiskne
vytiskne

hodnotu senzoru pfipojeného k pinu 4
na obrazovku sériového monitoru odsazeni -

//
//

vytiskne
vytiskne

hodnotu senzoru pfripojeného k pinu 5
na obrazovku sériového monitoru odsazeni -

//
//

vytiskne
vytiskne

hodnotu senzoru pfripojeného k pinu 6
na obrazovku sériového monitoru odsazeni -

//
//

vytiskne
vytiskne

hodnotu senzoru pfipojeného k pinu 7
na obrazovku sériového monitoru odsazeni -

//
//

vytiskne
vytiskne

hodnotu senzoru pfipojeného k pinu 8
na obrazovku sériového monitoru odsazeni -

//
//

vytiskne
vytiskne

hodnotu senzoru pfipojeného k pinu 9
na obrazovku sériového monitoru odsazeni -

//
//

vytiskne
vytiskne

hodnotu senzoru pfipojeného k pinu 14
na obrazovku sériového monitoru odsazeni -

//
//

vytiskne
vytiskne

hodnotu senzoru pfipojeného k pinu 15
na obrazovku sériového monitoru odsazeni -

//
//

vytiskne
vytiskne

hodnotu senzoru pfipojeného k pinu 16
na obrazovku sériového monitoru odsazeni -

//
//

vytiskne
vytiskne

hodnotu senzoru pfipojeného k pinu 17
na obrazovku sériového monitoru odsazeni -

// vytiskne hodnotu senzoru pripojeného k pinu 18, ukonci

tadek, dalsi vypis probéhne od zacatku nového radku

// pokud se dotkneme kovového kontaktu pfripojeného mezi ¢teci pin a rezistor,
pfekro¢i mez a rozezni reproduktor,
// frekvence 523Hz odpovida noté C 5té oktavy,

5-té oktavy,

hodnota
jednd se o dals$i nastaveni citlivosti

if (notaC > 150) tone(reproduktor, 523, 250);
reproduktoru a po dobu 250ms bude pr¥i frekvenci
if (notaD > 150) tone (reproduktor, 587, 250);
reproduktoru a po dobu 250ms bude p¥i frekvenci
if (notaE > 150) tone(reproduktor, 659, 250);
reproduktoru a po dobu 250ms bude pri frekvenci
if (notaF > 150) tone (reproduktor, 698, 250);
reproduktoru a po dobu 250ms bude p¥i frekvenci
if (notaG > 150) tone(reproduktor, 784, 250);
reproduktoru a po dobu 250ms bude ptri frekvenci
if (notaA > 150) tone(reproduktor, 880, 250);
reproduktoru a po dobu 250ms bude pt¥i frekvenci
if (notaH > 150) tone(reproduktor, 988, 250);
reproduktoru a po dobu 250ms bude ptri frekvenci

// pokud je prekrodena
523Hz sttridat napéti 0
// pokud je prekrocena
587Hz stfidat napéti 0O
// pokud je prekrodena
659Hz sttridat napéti 0
// pokud je prekrocena
698Hz stfridat napéti 0
// pokud je prekrodena
784Hz sttridat napéti 0
// pokud je prekrocena
880Hz stridat napéti O
// pokud je prekrocena
988Hz sttridat napéti 0
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mez,
a 5V
mez,
a 5v
mez,
a 5V
mez,
a 5v
mez,
a 5v
mez,
a 5V
mez,
a 5v

aktivuje
aktivuje
aktivuje
aktivuje
aktivuje
aktivuje

aktivuje

pin
pin
pin
pin
pin
pin

pin

60

60

60

60

60

dal3i noty jsou opét frekvence nastaveny dle
parametry frekvence a doba znéni lze libovolné ménit
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//frekvence 554Hz odpovida frekvencné C# 5té oktavy
if (notaCs 150) tone(reproduktor, 554, 150); // pokud je pfekroCena mez, aktivuje pin

>
reproduktoru a po dobu 150ms bude ptri frekvenci 554Hz stt¥idat napéti 0 a 5V
if (notaDs > 150) tone(reproduktor, 622, 150); // pokud je prekrocena mez, aktivuje pin
reproduktoru a po dobu 150ms bude p¥i frekvenci 622Hz stfidat napéti 0 a 5V
if (notaFs > 150) tone(reproduktor, 740, 150); // pokud je prekrocena mez, aktivuje pin
reproduktoru a po dobu 150ms bude ptri frekvenci 740Hz stfidat napéti 0 a 5V
if (notaGs > 150) tone(reproduktor, 831, 150); // pokud je prekrocena mez, aktivuje pin
reproduktoru a po dobu 150ms bude p¥i frekvenci 831Hz stfidat napéti 0 a 5V
if (notaAs > 150) tone(reproduktor, 932, 150); // pokud je prekrocena mez, aktivuje pin
a

reproduktoru po dobu 150ms bude ptri frekvenci 932Hz sttridat napéti 0 a 5V

// vypne genereovani ténu do reproduktoru, lze jim nastavit délku generovani ténu hromadné
pro vsechny noty

delay (10); // pauza definujici rychlost ¢teni, omezuje tok dat na monitor sériového portu
a zajistuje stabilitu cteni

}

ZAVER

Platforma Arduino umoziiuje za velmi piivétivou cenu realizovat Sirokou Skalu
projektd, diky kterym je uZzivatel o krok blize k pochopeni fungovani programové fizenych
obvodu a pocitacl. Za hlavni ptinos prace povazuji ovéteni Osoyoo klonu desky Arduino,
kterd dokazala, Ze neni nutné kupovat vzdy nejdrazsi soucastky a ptisluSenstvi. Osoyoo Uno
klon dosahuje v projektech stejnych vysledki jako origindlni deska, pfi¢emz tento nebo jiny
klon se d4 pofidit i za desetinu ceny originalni desky.

Arduino si diky své jednoduchosti a fyzickému vystupu postupné razi cestu ve
vzdélavacich programech po celém svété. Platforma predevsim vzbuzuje zdjem o techniku a
poukazuje na fakt, Ze kod ktery uzivatel naprogramuje nemusi nutné zlstat uvnitt osobniho
pocitace a byt tak pro vétSinu uzivatelii jen nutnou piekdzkou. Diky vizualizaci kdédu
prostfednictvim vyvojové desky, dochazi u uZivatele ke zvySeni zdjmu o programovani jako
takové.
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NAVRH VYBAVENI ODBORNE UCEBNY PRO PREDMET ANGLICKY
JAZYK

DESIGN OF TECHNICAL CLASSROOM EQUIPMENT FOR THE
ENGLISH LANGUAGE

MARKETA FAJRAJZLOVA

Resumé

Cldnek se zabyva otazkou jak idealné vybavit jazykovou laboratoi modernimi technologiemi a
didaktickymi pomiickami takovym zpiisobem, aby se vyuka anglického jazyka co nejvice
zefektivnila jak z pohledu ucitele, tak z pohledu Zdika.

Clanek uvadi vysledky vyzkumu, které doslova dokazuji diileZitost, ba nékdy nutnost pouZiti
modernich prostredkii pri vyuce ciziho jazyka.

Autorka se jednoznacné priklani k pravidelnému pouZivani téchto modernich nastroju, které
vyuku nejen ulehcuji, ale predevsim motivuji Zaka a ucitele ke spolecné praci. Proto je
absence moderni technologie pri vyuce cizich jazykii v soucasné dobé témér nemozna.
Abstract

The article deals with the issue how to equip an ideal language laboratory with modern
technologies and teaching aids so that teaching of the English language would become more
effective from the teacher’s point of view as well as from the pupil’s point of view.

The article presents the results of the research, which literally prove the importance and even
necessity of using modern equipment when teaching English.

The author has no doubts about the regular usage of the modern equipment and according to
her, not only does it really make the teaching easier, but it also motivates pupils and teachers
to cooperate at the same time. Therefore, the absence of modern technologies when teaching
foreign languages is almost impossible.

UvVoD

Cilem autorky tohoto ptispévku je podpoftit nové technologie a didaktické prosttedky
ve vyuce cizich jazyki na stfednich Skolach. Soucasti ¢lanku je samotny vyzkum, ktery jasné
dosvédcuje, Ze dneSni generace vyzaduje zménu v piistupu pfi vyuce cizich jazykd na
ceskych skolach.

V neposledni fad¢ je tento ¢lanek obohacen dotaznikem a navrhem na idedlni ucebnu
ve 3D provedeni.

Vyzkumna ¢ast

Na zaklad€ dotazniku, ktery se sklada z 10 otazek, chce autorka vyzkumu zjistit, jak
soucasni ucitelé anglického jazyka a jejich Zaci na stfedni Skole vnimaji a hodnoti zavadéni
novych informaénich a komunikacnich technologii do vyucovaciho procesu. Co postradaji,
nebo co naopak oceni v jazykovych ucebnach, nebo jak vyuzivaji tyto technologie a moderni
pomiucky pii vyuce. Otazky jsou pokladany tak, aby respondenti dostali moZznost odpovedét
jasn¢ a oteviené. U nékterych otazek je potieba odpovédét slovné, nékteré otazky nabizeji
moznosti, ze kterych dotazovany vybere a zaSkrtne variantu, vyhovuje nebo nevyhovuje. I u

téchto typl otdzek ucastnik vyzkumu dostava moznost slovné se vyjadiit. V neposledni fadé
ma kazdy ucitel a Zdk moznost navrhnout ,,ideélni* jazykovou uc¢ebnu. Pro tuto otazku tazajici
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vytvotil padorys ucebny, kde zakreslil pouze okna a dvefe. Tento prosty ndkres mél
jednoduse podporit predstavivost a napady respondenti pii tvorbé dané ucebny.

Vyzkum byl proveden na stfedni Skole a ankety se zcastnilo 77 zaka a 7 uditela
anglického jazyka. (4 rizné obory — humanitni tfida, knihovnici, socidlni péce a télocvikari)

Vyzkumné otazky a reakce respondentii
Jak byste ohodnotili zavadeéni novych informacnich a komunikacnich technologii do
bézné vyuky? (Ohodnotte jako ve skole 1-5)

Vétsina respondentd tuto otazku ohodnotila znamkou 3 nebo znamkou 1. Méné, ale
pfesto Casto byla uvedena zndmka 2, hodnoceni zndmkou 4 se objevilo sporadicky, jen jeden
respondent hodnotil znamkou 5. Mensi ¢ast respondentti nehodnotila viibec. Z toho vyplyva,
Ze vétsina respondentil reaguje na zavadéni novych technologii do vyuky spiSe pozitivné.

Ucitelé tuto otazku hodnotili pouze znamkou 2 a 3, tedy vice méné kladn¢ stejné jako
jejich Zaci.

Jak byste ohodnotil (a) prostiedi vasich uceben z technického hlediska?

Co se tyce akustiky ve tiidach, 87 % respondentt je s akustikou v uc¢ebnach spokojeno,
jen 13% (10 zaki) uvedlo, Ze v nékterych ucebnach v zadnich lavicich neslysi zfeteln€ a jasné
vyklad ucitele.

Daleko vice reakci bylo na volbu pocita¢ a reproduktory. Az 70 % respondenti se
domniva, Ze jsou pocitate v mnoha pfipadech zastaralé¢, pomalé a Casto nefunguji. Kromé
toho, pocitace v ucebnéch chybi, a tudiz neni mozné je pti vyuce vyuzivat. Tfebaze jsou podle
prizkumu reproduktory malé, zastaralé, slabé a Casto nefunguji, pfesto je spokojeno az 55 %
respondentt.

Osveétleni je celkové hodnoceno velmi pozitivné. Na svou praci Zaci pii vyuce vidi
dobie az 95% respondentl. Jen 4 Z4ci uvedli, Ze zalezi na ucebné, ve které vyuka probiha. Je
tteba podotknout, Ze se tada respondentti slovné nevyjadfila. Pouze si vybrali ze dvou
moznosti, vyhovuje ¢i nevyhovuje. Kolonku pro¢, k hodnoceni nevyuzili.

Z pohledu ucitelii: vétsi Cast je po strance akustiky spokojena - az 57 %, jen hluk
z rusné ulice a velikost tfidy mohou kvalitu akustiky zhorSovat. V ptipad€ pocitact se ucitelé
shoduji se svymi zéky na tom, Ze jsou zastaral¢, pomalé, nefunguji nebo tpln¢ chybi - az 86
%. Rovnéz chybi reproduktory, nebo nefunguji 71 %. S osvétlenim je spokojeno 100 %
respondentl.

Jak na vas pusobi prostredi vasich uceben?

Obecné lze fici, Ze dotazovani opét vyuzili kolonek, vyhovuje ¢i nevyhovuje, bez toho
aniz by napsali pro¢. Ti, kteti uvedli divody u jednotlivych bodi, nejcastéji reagovali
nasledovné.

Co se hluku tyce, az 35 % (27 zaka) uvedlo, Ze zalezi na tom, v jaké Casti budovy se
tfida nachazi. Pokud je tfida umisténa do ulice Klatovska (rus$na ulice), pak se jednd o velky
hluk, kdy neni vhodné oteviit okna. Hluk na Zdka muze pusobit negativné i z chodby a
z vedlejsich tiid.
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Teplota je v udebnach podle vyzkumu velmi rozdilna. Zaci zaZivaji velké teplotni
extrémy. Vice nez 50 % (40 zakl) neni s teplotou ve tfidach spokojeno.

Naopak, co se svetla tyce, 94 % respondentt reaguje nadmiru pozitivné, je ho dostatek.
V ucebnach je hodné oken, jak zminuje (1 zak).

Bohuzel, podle vypovédi respondentl, doslova pokulhava dekorativni stranka. Az 38 %
respondentl se domniva, ze ve tfidach chybi vice dekorativnich prvki, jako jsou napiiklad
plakaty, obrazky nebo zeleti. Podle nich tato stranka zaostava. Bud’ je dekorativnich prvki
malo, nebo v u¢ebnach nejsou viibec. Chybi barvy, pievlada Sed’. Na druhou stranu, vice nez
polovina respondentl je s dekoraci spokojena a jen zanedbatelna cast respondentti dekoraci
nefesi.

Ergonomie (sezeni) a rozmisténi ndbytku Vv ucebnach — podle vyzkumu jsou obé
polozky celkem vyhovujici. Pfesto se opakovaly stejné reakce na kvalitu zidli. Podle
respondenttl jsou zidle Casto tvrdé, a tedy nepohodiné, obzvlasté pokud se na nich sedi sedm
vyucovacich hodin. Objevilo se n¢kolik respondentt, ktefi zareagovali pfekvapivé obracené,
kdyz uvedli, Ze zidle jsou m¢kké nebo pohodiné (4 Zaci). Piesto je vétSina dotazovanych az
74 % respondentil v této otdzce spiSe spokojena.

Zaci preferuji rozmisténi lavic ve tvaru U, protoZe je dobfe vidét na ugitele a na ostatni
zaky. Objevily se pfipominky jak k rozmisténi, tak i k mnozstvi nabytku. Podle nékterych
respondentll, nabytek v ucebnach chybi nebo je mezi lavicemi a v ulickach malo mista, 12 %
(9 zakt). Zbylych 88 % respondentii je spokojeno.

Z pohledu ucitelu: kromé 1 ucitele, ktery hluk nepovaZzuje za problém, se zbylych 6
uciteltl shoduje na tom, Ze je obté¢zuje hluk z hlavni ulice Klatovska. Stejn¢ jako Zaci, tak i
vétSina ucitelli zaZiva velké teplotni rozdily pfedev§im v zimnim obdobi. Kolonka svétlo je
Vv absolutnim potadku, 100 % respondent nema ptipominky. 57 % respondenti je s dekoraci
spokojeno, zbytek si mysli, ze dekorace chybi. Ergonomie (sezeni) a rozmisténi nabytku jsou
vice ¢1 méné v poradku, piesto se objevuji pfipominky, Ze jsou Zidle staré a tvrdé, a ucebny
jsou pfili§ malé na velky pocet zakd.

Co konkrétne postradate v jazykovych ucebnach? Vyjadrete slovy.

Zhruba 20 % respondentii se shoduje na tom, Ze celkovda vyzdoba v ucebnach je
nedostate¢na a nudna. Postradaji teplejsi barvy a kvétiny. Az 57 % respondentli se domniva,
ze v ucebnach chybi dataprojektory, pocitace, tablety a jiné moderni pomiicky (vybaveni
V ucebnach se ¢asto vyrazné lisi).

Jen mensi ¢ast respondentil uvedla, Ze by uvitali sluchatka, ptipojeni na wifi a slovniky.
Jen jeden zék postrada ktidy, jeden zék by uvital vétsi ulozny prostor v lavicich a jeden zak
by lépe zatésnil okna. 14 respondentii (18 %) nepostrada nic, nebo na otazku nereaguji, skoro
10 % (7 zaka).

Z pohledu ucitelii: opét se objevuji stejné nebo podobné nedostatky stejné jako u zaka.
Podle respondentli, chybi moderni technika jako pocitace 86 %, (nebo nefunguji),
reproduktory 29 %, dataprojektory 14 %, tablety a pfipojeni na wifi 43 %. Kromé toho
v mnoha pfipadech chybi v ucebnach slovniky 43 % a jeden ucitel by uvital, kdyby CD
piehravace byly ve tfidach na pevno, aby je nemusel stale prenasSet. Jeden respondent
povazuje tabule za staré, jeden by ocenil vhodnou dekoraci a jeden ma dojem, ze jsou ttidy
prili§ malé.

Co naopak ocenite v jazykovych ucebnach?

197



Olympiada techniky Plzen 2016, 17. 5. 2016
www.olympiadatechniky.zcu.cz

Je tieba podotknout, ze 5 zakd odpovédelo, ze jim nechybi nic a 15 zakd vibec
neodpovédelo, tedy skoro 20 %. Dokonce jeden Uc€astnik vyzkumu ocefiuje v ucebnach uplné
vsechno, ale nekonkretizuje.

27 % (21 zakl) ocenilo ptitomnost dataprojektord, pocitacti, CD piehravact a dalsi
moderni techniku. Skoro 10 % respondentli ocenilo nésténky s anglickou tématikou a jiné
dekorativni prvky. Jen jeden zak ocenil u¢ebnice pfi vyuce, idedlni pocet déti ve tfide (1 zak),
velikost uceben (1 zak).

Je zajimavé, kolik studentii ocefiuje a zduraziiuje uspotfadani lavic ve tvaru U. Podle
svych vypovédi dobfe vidi jak na ucitele, tak na své spoluzéky. Stejné jako je pro né dilezité
usporadani lavic, tak ocenuji pohodIné Zidle, obé polozky tvoti celkem 37 % (27 zaki). Jen
jeden respondent ocenil teplo, jeden je spokojen s osvétlenim a pro jednoho zaka hraje
dualezitou roli akustika.

Z pohledu ucitelu: 71 % respondentll ocenilo rozmisténi lavic a nabytku. Pro jednoho
respondenta je vyhodou moznost dekorace ucebny dle vlastnich potteb a jednomu vyhovuji
tiidy bez stupinku. Jeden se nevyjadiil.

Jak efektivne pouzivate pri vyuce tyto technologie a pomiicky? (Ohodnotte jako ve skole)

V tomto ptipadé je tieba fici, Ze se reakce respondentii 1idi. Zaci odpovidaji velmi
rozdiln€, neni proto jednoduché fici, jaké technologie a pomucky pii vyuce pouzivaji nejvice,
méné nebo nejméne. Piesto se autor mize piiklonit k ¢astéjSim reakcim zaki, kteti uvedli, ze
pfi vyuce pouzivaji nejcastéji CD piehravac (nejCastéjsi znamky 1 a 2), pak pocitac, kde se
objevily vSechny znamky s dominanci Cisel 2 a 3, avSak je pfekvapivé, Ze v jedné tiidé
doslova dominovaly ¢isla 4 a 5. Dale dataprojektor a také mobilni telefon. Nejméné
pouzivanym piistrojem je video piehravac, u néhoz doslova pfevazuji znamky 4 a 5, jen asi
Vv péti ptipadech byla uvedena znamka 1.

Z pohledu ucitelii: vysledky jasné dokazuji, Ze nejcastéjsi pomickou ucitelti pii vyuce
jazyka jsou CD piehravace az 86 % respondentl. Pomé&rné Casto ucitelé ke své praci pouzivaji
dataprojektor a pocita¢. Video piehrava¢ pouziva 71 % respondentti, avsak 57 % respondentti
uvadi, Ze mobilni telefon pifi vyuce témet nepouzivaji.

Jakym zpiisobem ziskavate informace potiebné pro vyuku v prostordch skoly? (PC, Internet,
Wifi, Knihovna, Ucebnice, Slovnik, ostatni).

| vtéto otdzce zici zareagovali velmi odliSné. Presto nejvice informaci ziskavaji
Z ucebnic 97 % (75 zakl), ze slovniku 68 % (52 zaktl), na internetu 53 % (41 zakt) a také
pomoci pocitate 31 % (24 zakt). Nejméné zakd navstévuje knihovnu (17 zaku) a wifi
pouziva jen 20 respondentd. Pfipojeni na wifi je mozné pouze v knihovné. Co se kolonky
ostatni tyce, pokud nekdo zareagoval, pak uvedl mobilni telefon a mobilni data (celkem 8
zaku). Jen 1 respondent do kolonky ostatni napsal uditel, spoluzaci (2 Zaci) a vlastni
poznamky (1 zak).

Z pohledu uciteli: pokud je v ucebné pocitac, pak ho vSichni respondenti pii vyuce
pouzivaji spole¢né s internetem. I oni ziskavaji informace z ucebnic a ze slovniku 86 %, méné
ucitell vyuziva knihovnu jen 57 %, dva ucitelé ziskavaji informace pomoci dat v mobilu a jen
jeden jediny respondent pouziva wifi.

Je pro Vas moderni technologie motivacnim prvkem? Proc? Uved'te viastni nazor.
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Tiebaze se nejméné¢ 20 % zakl vibec nevyjadiilo nebo zareagovalo struéné jednim
slovem ano ¢i ne, nebo spiSe ano Ci spiSe ne, zbyla ¢ast respondenti, coz je 80 %,
jednoznacéné povazuje moderni technologii za nezbytnou soucast vyuky. Podle nich je vyuka
zabavnéjsi, Zivejsi, pestiejsi, efektivnéjsi a snadnéjsi. Ocenuji rychlé vyhledavani informaci a
podle nékterych respondenti, moderni pomucky podporuji u zakl predstavivost a 1épe si
zapamatuji informace. Krom¢ toho oteviraji nové moznosti (1 zak) a zéaci tak maji veEtsi
moznost zapojit se do vyuky (1 zak). Jen jeden respondent ocefiuje kombinaci vykladu
ucitele s pouzitim dataprojektoru. Nékteti respondenti ptimo uvadéji priklady, kdy je moderni
technologie pozitivné stimuluje — tvorba prezentaci, anglické filmy nebo seridly s titulky,
poslech anglickych pisniéek, prace s autentickymi texty atd.

Z pohledu ucitelii: jednozna¢na reakce ano. 100 % respondentli nezpochybiiuje fakt, Ze
pritomnost modernich technologii pii vyuce anglického jazyka motivuje jak ucitele, tak zaka.
Zde jsou jednotlivé reakce: ano, pokud funguji, nové informace, moznost vyuzit hotové
vyukové materidly, jsou soucasti doby, usnadnuji praci, motivuji jak zaka, tak ucitele,
nezbytné napiiklad pti vykladu realii anglicky mluvicich zemi.

Jaké dalsi moderni technologie, které nebyly uvedeny Vv dotazniku, by se podle Vas mély stat
soucasti vyucovaciho procesu? Proc¢? Uvedte priklady.

Tiebaze 18 Zakli na otdzku neodpovédélo, zhruba podobny pocet zdkl odpovedél
struén¢ jako naptiklad: zadné, nic, vSe jiz bylo uvedeno, nebo nevim. Zbyld polovina
respondentl by ve vyucCovacim procesu uvitala pfitomnost tabletd, jelikoz jsou malé,
prenosné, praktické a jsou schopné nahradit ucebnici a sesit. Jen jeden jediny zak na tablety
zareagoval zaporng, protoze se $patné ovladaji a byla by to $koda penéz. Hned za tabletem by
zaci pti vyuce uvitali notebook a poté mobil s wifi pfipojenim. Jen n€kolik zakl by ocenilo
pocitac a sluchéatka. Pouze 3 Zaci postradaji interaktivni tabuli, 2 Zaci iPod, 2 Zaci internet a 2
zaci diktafon. Co je opravdu zajimavé, Ze by si 1 zak dokazal piedstavit ve vyuce pritomnost
X —BOXU a jeden jiny Zak by uvital automat na jidlo, protoZze ma Casto hlad.

Z pohledu ucitelii, 43 % respondentli na otazku neodpovédélo. Piipojeni k wifi v celé
budové by uvitalo 43 % respondentli a to samé procento respondentii by rado pii vyuce
uvitalo interaktivni tabuli. Skoro 30 % by do vyuky zavedlo tablety.

Navrhnéte idedalni ucebnu.

TiebaZze celych 18 % Zzaki nenavrhlo Zadnou ucebnu, vétSina respondentll navrhla
jazykové ucebny velmi zajimavym zplUsobem. Az 48 % zakl by uvitalo tfidy do tvaru
pismene U, 18 % dotazovanych by preferovalo tradi¢ni uspofadani lavic tzv. salové, vhodné
pro klasickou frontdlni vyuku a zbylé procento by volilo tzv. modulové uspotadani lavic
(lavice jsou seskupené do malych skupinek), vhodné pro skupinovou vyuku nebo lavice
usporddané do tvaru polozeného pismene E, do kruhu nebo ptlkruhu, celkem 5 zaku, 2 Zaci si
oblibili stupnovité fady do pilkruhu, jako miZeme vidét v uéebnach na VS. Co se tyde
katedry ucitele, pocitace, tabule nebo dataprojektoru, vSe bylo v navrhu na ucebnu tadné
zakresleno. Celkem 35 % zucastnénych neopomenulo zakreslit dekorativni prvky jako
nasténku, plakaty, mapy, obrazky, pohary a dalSi dekorativni prvky. Zhruba 20 %
respondentll do svych navrhl zakreslilo skiin€ na kniZky a slovniky. N¢kolik malo Zzaka (4)
by uvitalo pocitace nebo tablety na svych pracovnich stolech, jeden zak zdlraznil dostatecny
prostor mezi lavicemi a jeden jiny zak ma dojem, ze by tifidy mély byt vétsi. Jen 2 zéci do
navrhu zakreslili topeni. Samoziejmé se objevili i kouty na umyvadlo a kos (8 zaka). Velmi
pusobivé jsou navrhy tzv. mista na odpoc¢inek. Tam by Zaci rozhodné m¢li velkou fantazii. Az
26 % zakl by toto misto vybavilo kobercem, gaucem, kiesly, polstarky, wifi ptipojenim. 2 %
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z nich by v zadni ¢asti tfidy umistila stolni fotbal a fotbalovou branku. Mizivé procento zakt
si vzpomnélo na vésak, reproduktory a sluchatka, celkem 4 zaci.

Z pohledu ucitelii: navrhy uciteli se podstatné 1isi, tiebaze vSichni zakreslili zakladni
vybaveni, jako jsou stoly s zidlemi, katedra, tabule nebo dataprojektor. V ¢em se vsak jejich
uhel pohledu 1i$i, je rozmisténi lavic a ndbytku. Lavice do tvaru U by uvitalo 43 %. Modulové
uspotadani lavic (lavice pro tii nebo pro ¢tyfi zaky do kruhu nebo pilkruhu, spojené lavice do
pulkruhu nebo lavice pouze u dvou stén by ocenilo 57 % respondentit). Bez vyzdoby, skiinék
a zelené by se neobeslo 57 % respondentt (4 ucitelé). 2 respondenti zakreslili kos a 2 vésak.
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Dotaznik

Vaieni kolegové a studenti,

obracim se na Vés s adosti o vypInéni mého dotazniku, ktery poslouZ jako podklad pro zdvéretnou
praci na téma ,Navrh vybaveni odborné uéebny pro predmét anglicky jazyk”.

Odpovézte na tyto otdzky a oznaéte je nasledujicim zplsobem V.

1) Jak byste ohodnotil (a) zavadén( novych informacnich a komunikaénich technologii do bézné
vy‘\gy? {Ohodnofte jako ve skole 1-5)

2) Jak byste ohodnotil (a) prostiedi vasich ué¢eben z technického hlediska?

Vyhovuje | Nevyhovuje | Pro¢?
Akustika
Potitate L
| Reproduktory
| Osvatlent v

3) Jak na Vés pusobl prostiedi vasich u¢eben?

Vyhovuje | Nevyhovuje | Prog?
Hluk 7 |
Teplota L
Svétlo |
| Dekorace [
Ergonomie (sezenf) v
[Rozmisténi nabytku [

4) Co konkrétné postradate v jazykovych u¢ebnach? Vyjadrete slovy.

T T PL DL 2753

5) Co naopak ocenite v jazykovych ucebnach? Vyjadrete slovy.
2

Tk tiod s 2ottty adde 7. 6%%552

6) Jak efektivné pouzivate pfi vyuce tyto technologie a pomiicky? {Ohodnotte jako ve $kole)

i NN N

| CD prehravat | v |

[ Dataprojektor
Mobilni telefon v |
Potital v /|

[ Video ptehravat ]
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7) Jakym zplisobem ziskavate informace potiebné pro vyuku v prostorach koly?

arc Ointernet OWiFi OKnihovna [@Ucebnice ZSlovnik

JOstatni

8) Je pro Vas moderni technologie motivaénim prvkem? Pro¢? Uvedte vlastni nazor.

p P e calamaled

/ / >

Jaké daléi moderni technologie, které nebyly uvedeny v dotazniku, by se podle Vas mély stat
souéasti vyucovaciho procesu? Pro¢? Uvedte pfiklady, ~ = =
2o

5 7{/5’4’ 7/L . P L"th:// z//,'*"/i/’% ‘

/ 7 Z
oy 7270y
7’53('// 2 (‘/[IX
10) Navrhnéte idedlni u¢ebnu.

9

i/

Ll cee,
= L

Dékuji Vdm za straveny &as nad vypliiovanim tohoto krdtkého dotazniku.
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Obr. 1: Navrh idealni u¢ebny v 3D modelu
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ZAVER
Hlavnim cilem autorCiny studie bylo vybavit odbornou ucebnu pro anglicky jazyk
efektivnim a modernim zplisobem na zdklad¢ piedstav respondenti. Respondenti, ktefi se

zucastnili vyzkumu, odpovéd€li na deset otdzek. V ramci tohoto vyzkumu bylo prioritou
navrhnout ,,idealni u¢ebnu*.

Vyzkumna ¢ast, které se zucastnilo 77 respondentii a 7 uciteli anglického jazyka,
pfinasi velmi zajimavé vysledky. Podle vétSiny respondentti je zavadéni novych a modernich
technologii spiSe piinosné.

Je tteba podotknout, ze se vypovedi respondentli mohou znac¢né lisit podle toho, v jaké
jazykové ucebné¢ vyuka probiha, a podle toho, jaké ma respondent individualni potieby a
predstavy.

Autorka dochazi k jednoznatnému zavéru. Je piesvédéena o tom, Ze moderni
technologie a zatfizeni jsou nedilnou souc¢asti vyuky anglického jazyka. Domniva se, Ze by se
nad touto specifickou otazkou mél zamyslet nejen kazdy ucitel jazyk, ale 1 Skola jako takova.
Je tfeba si uvédomit, Ze prostiedi v ucebnach je diilezité nejen pro ucitele, ale hlavné pro zaka.
S touto otazkou souvisi motivace i zdjem zaka o dany predmét.

LITERATURA
Zdroje obrazku pro navrh ucebny

e Obr.1: Autodesk Homestyler [online]. Autodesk, 2015 [cit. 2016-01-30]. Dostupné z:
http://www.homestyler.com/

Kontaktni adresa
Mgr. Markéta Fajrajzlova, Stfedni pramyslova Skola strojnicka a Stfedni odborna Skola
profesora Svejcara, Plzen Klatovska 109, 301 00 Plzen, fajrajzlova@seznam.cz
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KUZELOSECKOVA ROZHLEDNA
CONIC SECTIONS LOOKOUT

TOMAS FRANCU

Resumé

Kuzelosecka je rovinna kifivka, kterd vznikne jako prunik roviny s plastém rotacniho kuzelu.
Na zaklade techto vztahii rovin rezi kuzelem jsem navrhl model rozhledny, jejiz konstrukce je
tvorena ctyrmi druhy kuzelosecek: parabola, hyperbola kruznice a elipsa.

Abstract

A conic section is a plane curve created by the intersection of a plane and the surface of a
cone. On the basis of these relations of cone cutting planes, | have designed a model lookout
tower, construction of which is formed by four types of conic sections: parabola, hyperbola,
circle and ellipse.

UvoD

Kuzelosecka je rovinna kiivka, ktera vznikne jako prinik roviny s plastém rota¢niho
kuzelu. Vedeme-li fezy rovnob&zné s osou, rovnobézné s plastém, rovnobézné s podstavou
a nerovnobézné s podstavou, vzniknou ndm v misté protnuti rovin s plastém tzv. kuzelosecky:
hyperbola, parabola, kruznice a elipsa.

Tyto geometrické vztahy v rotaénim kuZelu mne pfivedly k ndpadu vytvofeni modelu
rozhledny. Sikmé elipsy by mohly byt po obvodu opatieny schody, nahofe kruhovy ochoz.
Jednotlivé stupn€ a ochoz by byly osazeny na hyperbole a parabole. Pti pohledu shora by
schody, vedené po stranach jednotlivych stupiiti (elips), tvotily spiralu.

MODEL KUZELOSECKOVE ROZHLEDNY
KuzZelosecky jsou zajimavé utvary s jasnymi zdkonitostmi. Pro model rozhledny jsem
pouzil ¢tyfi mozné druhy kuzelosecek:

e Kruznice vznikne protnutim kuzele rovinou rovnobéznou s podstavou (kolmou na osu
kuzele.

e Parabola vznikne protnutém kuzele rovinou rovnobéznou s plastém kuzele.

e Elipsa vznikne protnutim kuZele rovinou, kterd svird s osou kuZzele jiny uhel nez 90°,
nikoli vSak 0° a 180°. Nesmi byt také rovnobézna s plastém a s osou.

e Hyperbola vznikd protnutim kuZzele rovinou rovnobéznou s osou kuzele. Hyperbola ma
dvé ramena, v jednom kuZelu miizeme vidét pouze jedno.

Obrazek 23 — (ptevzato z https://cs.wikipedia.org/wiki/Kuzelosecka)
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Pro vytvofeni 3D modelu byl pouzit program SketchUp. Tvorba modelu probihala
Vv redlnych rozmérech modelu. Vyska kuzelu 500 mm, polomér kruhové podstavy 150 mm.
Vytvoreny model véetné pomocnych rovin vidime na obrazku ¢islo 2.

Priniky rovin s plastém kuzelu byly vytvofeny pomoci funkce ,,Intersect faces with
model“ a rozd¢leny na komponenty rozhledny, jak je vidét na obrazku 3.

Jednotlivé komponenty byly vyti§tény na plotteru v méfitku 1:1 a pfeneseny na HDF
3 mm desku. Z té pak byly komponenty rozhledny vytiznuty pfimocarou pilou. Zatezy (vzdy
do poloviny téles tak aby do sebe zapadly), vyfiznuty okruzni formatovaci pilou. Cely model
se tak da rozebrat a zase slozit.

e

Obrazek 24- pracovni model rozhledny

rovnob&zna se sténou kuzele

rovnob&Zna s osou

npodstava — prvni Sikmy r drubwy Sikmy et Sikmy bty Eikmy

fﬁ : rozhledna
Omm F—=24/mm Fmm L Jmm é kL
\qqu M P
T
A= 223mm —# L 7ETIIE 7%%‘

#—300mm —* 7#—274mm —*

Obrazek 25 - dily rozhledny

ZAVER

Pti vytvafeni modelu rozhledny mne napadla fada vylepSeni. Napiiklad pro lepsi
tuhost celé rozhledny by bylo dobré ulozit elipsy tak, aby se jejich konce dotykaly. Zajimavé
by také bylo nepouzit plné plochy, ale jen pasy. Schodis$t€¢ nahoru by tak mohlo vést po
obvodu rozhledny. Pfi pohledu shora, by schodisté vedené po elipsovitych pasech jesté jasnéji
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tvofilo spirdlu. Rozhledna by mohla byt opatfena informacemi o kuzeloseckach, design
povrchu by mohl byt ozdoben rovnicemi popisujici kuzelosecky.

Obrazek 26 - hotovy model
Kontaktni adresa (12b, bold, zarovnat vlevo)

Bc. Tomas Franct, Jeronymova 705, 608980137, tomas@francu.eu , francu@students.zcu.cz
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THE EXAMPLE OF A PEN HOLDER PRODUCTION IN 3D PRINTER

IZZAT KASS HANNA

Abstract

This article describes the production of a simple shape (pen holder) by 3D printer using
Fused Deposition Modelling, the features, the problems of the production and the role that
the 3D printer can play in the future.

Introduction

First of all, we have to define what 3D printing is. 3D printing or additive
manufacturing (AM) is a group of various processes which lead to building three-dimensional
objects, even the more complicated ones. This kind of technology is a revolutionary way of
producing objects, building a potential in the future development. As an input, it uses 3D
model or electronic data sources, which are consequently transferred into movements. The
material used is laid down layer by layer under the control of a computer. Since there are
many types of 3D printing machines, the way of production differs, and the most important
types are:

1- Extrusion deposition:

This type of manufacturing uses Fused Deposition Modeling (FDM), and in this
process, as shown in Fig. 1, a plastic or wax are extruded from a nozzle. This nozzle contains
a resistive heater that keeps the extruded plastic in a temperature just above the melting point.
the material hardens immediately after it is situated on the table, the support material comes in
a filament way and the model is built layer by layer.

Filament

Filament Drver
(Extruder)

Heated Nozzle ---------- ¥

£

Build Platform |
Fig. 1 : Fused Deposition Modeling

2- Selective laser sintering (SLS):
Is a technique that uses laser as power source to form solid 3D objects. This technique
was developed by Carl Deckard, and his professor Joe Beaman in 1980s. As shown in Fig. 2,
the technique fuses parts of the layer, and then moves the working area downwards, adding
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another layer of granules and repeating the process until the piece is built up. This process
uses the unfused media to support overhangs and thin walls in the part being produced, which
reduces the need for temporary auxiliary supports for the piece. A laser is typically used to
sinter the media into a solid.

3- Photopolymeriszation:
Or stereolithography was invented in 1986 by Chuck. It produces 3D solid model from
a liquid by being exposed to a light source on the liquid polymer, the liquid hardens and the
built plate will move a little bit down and this process will be repeated until the model is
finished. This technigue is shown in Fig. 3.

Build Envelope
Piston

Fig. 2 : Selective laser sintering Fig. 3 : Stereolithography
Designing and producing
A simple shape of a pen holder was designed using Solidworks program. It was
produced using CUBEX 3D printer, the technology used in this printer is the Fused
Deposition Modeling.

Fig. 4 shows the 3D printer and the main parts in it.
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The designing part:

The sample has been designed using Solidworks program and then it has been saved in
STL file type, so that the machine can read it. After that, the file will be opened by a specific
program to make the orders for the machine. The Fig. 5 shows the frontage of the program
with the model.

~vovex|Qatorsce | B sl | B £x Mrewt
1 Move Y |ofe Move Model o

Build Statistics
Printlet1  Printlet2  Printletd Total

Mass (g) 12551 000 000 12551

Estimated build time (h:m) ~ 11:30

Wkt
Flg 5:3D prlnter program
It is clearly noticed that the program calculated the estimate time for building and the
weight of the model depending of the input material and also noticed that the time and weight
can change according to the change of the position as shown in Fig. 6.

B srsecoe | D = vovex| @ Ausorinc
Move ¥ | o Move Mo

T
Fig. 6 : 3D printer program.

Fig. 5 shows the weight of the model equal to 125.51¢, the estimated time is 11.30
hours and when the real measured is 124g.

During the building, the problem was with the gapes in the model, since that the
printer does not have a nozzle for the supporting material. This means limitation in the
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abilities of designing complex models, the Fig. 7 shows the production defects during the
production and the layer by layer structure.

Fig. 7 : defects in production and the structure of the model.

The figure 8. shows the structure of the model under the Microscope with many ranges
of zooming

37X 60X
Fig. 8 : the structure of the model under many range of zooming using microscope

CONCLUSION

This research aimed at showing the 3D printer usage in making a model with the
Fused Deposition Modeling technology. The problem that happened during the production
was related to the defects in the gapes. The reasons of this problem and how we can increase
the accuracy of the produced part and also what role the position of the model during the
production process can play in the time of producing and the weight.
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KRUHOVY XYLOFON S TVARY
CIRCULAR XYLOPHONE WITH SHAPES

PAVLINA KOVAROVA

Resumé

Predmetem prace je demonstracni model kruhového xylofonu s tvary. Vyrobek byl tvoren
drevenymi komponenty, jako spojovaci materidal bylo pouZito lepidlo na dievo. Na vyrobku lze
demonstrovat akustické jevy, zakladni barvy a tvary nebo pevnost materialu.

Abstract

The subject of my work is a demonstrative model of a circular xylofone with the shapes. The
product was made of wooden components, glue was used as fasteners. It is possible to
demonstrate acoustic phenomena, basic colors and shapes or strength of materials on the
product.

UVOD

Jednim ze zakladnich problému ucitelské praxe je zaujmout zaky probiranou latkou a
vice je tak zacClenit do vyuky. K tomuto byva pouzivano praktickych ukédzek a pracovnich
pomicek, diky kterym Zéci rychleji proniknou k podstaté problematiky.

VYUZITI

Kruhovy xylofon stvary mize byt vhodinich fyziky wvyuZit napiiklad pro
demonstraci akustickych jevli. V matefskych Skolkach ukéazkou zdkladnich barev, tvart,
prvnich toni a pro rozvoj hudebniho talentu nebo pro zdokonaleni motoriky. V praktickych
¢innostech pro pevnost materialu.

MOTIVACE

Pfi zvoleni tohoto vyrobku, jsem byla motivovana xylofony, kde mé& zaujaly jejich
rizné tvary. Nejvice mé inspiroval kruhovy xylofon, u kterého jsem zjistila, Ze mnoho lidi
tento tvar vilbec nezna. Béhem vyroby jsem xylofon inovovala zédkladnimi tvary, které se daji
nasazovat na jednotlivé platky xylofonu. Také jsem ho nattela barevné, protoze pii zjiStovani
pestrosti kruhového xylofonu, jsem Zadny barevny nenasla. Proto mi pfiSlo zajimavé propojit
barvy s tvary a umoznit tak pfedSkolnim détem nejenom ziskani zakladt barev a tvard, ale
urcité 1 zdokonaleni v motorice pfi nasazovani tvarti na jednotlivé platky.

POPIS CASTi KRUHOVEHO XYLOFONU S TVARY

Kruhovy xylofon se skladd ze zadkladové desky (tvar osmithelniku), osmi platkl
(rizn€ dlouhych), z osmi tvart (vzdy dva kusy — kruh, trojuhelnik, ¢tverec, obdélnik) a jedné
palicky. Na vyrobu celého modelu bylo vybrano bukové dfevo, protoZze ma vysokou pevnost a
stabilitu (Obr. 1).
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Obriazek 1: Casti kruhového xylofonu bez palitky

VYROBA

Nejprve jsem si zhotovila papirovy 3D model kruhového xylofonu, na kterém jsem si
zvolila veskeré velikosti (Obr. 2) pro vlastni vyrobu.

Obrazek 2: Papirovy 3D model

Rozméry zakladni desky tvaru osmithelniku (primér 180 mm, tloustka 25 mm a
délka hran 69 mm), osmi platka (tlouStka vzdy 5 mm, Sitka vzdy 65 mm a délka rozdilna:
120, 140, 160, 180, 200, 220, 240, 260 mm), osmi tvard (Sitka vzdy 4 mm a velikosti dle
jednotlivych tvart: kruh (primér 70 mm), trojuhelnik (délka 70 mm), ctverec (délka 55 mm),
obdélnik (Sitka 45 mm a délka 75 mm), palicky (polomér kulicky 35 mm, délka rukojeté 250
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mm a polomér rukojeté 10 mm) byly upraveny na formatovaci pile, dle pfedem stanovenych
rozmeru.

Dale se do jednotlivych platki na stfed vytizly zatezy (Sitka vzdy 5 mm a délka vzdy
20 mm) a také se zarezy vytvoftily na stfed u tvari (Sitka vzdy 7 mm a délka vzdy 20 mm). Po
nafezédni byly veSkeré Casti zaciStény pomoci vibracni brusky a natfeny jednou vrstvou
zékladniho laku, aby se odstranily vSechny necistoty a nerovnosti.

Po zaschnuti se ¢asti opét piebrousily brusnym papirem (zrnitost 220) a nésledovala
barevnd Uprava platkti a tvard: (od nejkratSiho platku, po nejdelsi platek: fialova, svétle
modra, tmaveé modra, tmavé zelend, svétle zelend, zluta, oranzova, Cervend) a tvary (Obr. 3):
kruh (Zluta, svétle zelend), trojihelnik (oranzovd, fialovd), ctverec (svétle modrd, tmave
modrd), obdélnik (Cervena, tmavé zelend). Veskeré barvy a laky byly vybrany tak, aby byly
nezavadné z hlediska bezpecnosti pro déti pii jejich hrani. Kone¢na povrchova uprava vech
Casti byla dokoncena natfenim dvouslozkovym lakem.

Obrazek 3: Nabarvené tvary se zarezy

Po uplném zaschnuti nasledovalo lepeni barevnych platki (pfi lepeni platkti muselo
byt z kazd¢ hrany zékladové desky odméteno 2 mm), kde sestaveni barev na zékladni desku
jsem volila dle svého uvéazeni. Protoze jsem nikde nevycetla presnou posloupnost barev platka
u xylofontl, nebo Ze by urcity ton mel svou barvu (Obr. 4). Také palicka je lepena (Obr. 5).
Opét bylo zvoleno vhodné lepidlo na dievo pro bezpecnost déti. Pro dokonalejsi ptilepeni
jsem si jednotlivé lepené Casti ptidrzela svorkami.
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Obrazek 4: Nalepené barevné platky

Obrazek 5: Lepena palicka

Na zéavér jsem si zkouSela na kruhovy xylofon (Obr. 6) zahrat jednoduché pisnicky
(napt.: Hali, beli; Ovcaci, ¢tveraci; Kocka leze dirou; Prsi, prsi). A piesto, Ze jsem jednotlivé
platky neupravovala podle ladi¢ky, protoze je mj xylofon zaméfen spise pro mensi déti, i tak
se daji na ngj zahrat pisnicky.
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ZAVER
Po zkuSenostech pouziti vyrobku béhem vyuky, by bylo mozné vyrobek vylepsit tim,

ze by se jednotlivé platky xylofonu mohly naladit pomoci ladic¢ky. Zajistilo by to dokonalejsi
zvuk, avSak vzhledem k cilové vékové skuping zakl to neni nutné.

Kontaktni adresa 5
Bc. Pavlina Kovarova, ZCU KMT, ppavlina@students.zcu.cz
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ROBOTIKA VE VYUCE NA 1. STUPNI ZS
ROBOTICS IN EDUCATION AT PRIMARY SCHOOL

MARTINA KUPILIKOVA

Resumé

Prispévek predstavuje prileZitost vyuziti robotiky ve vyuce na 1. stupni zdkladnich skol.
Popisuje aktualni aplikace pro roboty Dash and Dot. Zaméruje se na popis obou robotii, ktery
je doplnény fotografiemi. Na zdver jsou ukdzany moznosti vyuziti v bézné vyuce.

Abstract

The article introduce usage of robotics in education at primary schools. It describes the
actual applications for robots Dash and Dot. It focuses on description of both robots. The
description is extended by photos. At the end are shown examples of usage in education.

UVOoD

Budeme-li chtit déti zaujmout, je tfeba vyuzit oblast, kterda pro né¢ bude zajimava,
motivujici a atraktivni. Robotika je tématem, které velmi dobie spliiuje tyto pozadavky.
V dnes$ni dob& se Casto vyuZiva pfi vyuce programovani a algoritmizace. Robotika pfindsi
vSestranny pohled do technickych oborii a pfijemny je i fakt, Ze roboty mizeme nalézt v§ude
kolem nas, v primyslu, ve zdravotnictvi nebo také ve vesmiru.

Pokud bychom se rozhodli pouZzivat roboty v bézné vyuce na zékladni $kole, vyvstane
pred nami dilezitd otdzka. Jaky systém bude pro vyuku vhodny, a to z hlediska véku a
schopnosti zakil, nasazeni do vyuky nebo ceny. Tento pfispévek se zaméfuje na pfedstaveni
robottl Dash and Dot, piislusnych aplikaci a vyuZiti na 1. stupni ZS.

OBECNY POPIS

Obrazek 1 — Robot Dash a Dot
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Pohyb Dashe mlizeme ovladdat pomoci dvou nezéavislych motorti, coz ndm umoziuje
mé&nit smér a rychlost pohybu, ktera miize dosahnout a7 1 ms™. Jeho hlavou je mozné rotovat
Vv rozmezi -120° az +120° kolem vertikalni osy a -7° az 22° kolem horizontalni osy. Dash je
vybaven tiemi senzory vzdalenosti (s dosahem az 30 cm) pro detekci objekt v jeho okoli.
T¢lo je osazeno tiemi mikrofony, coZ mu umoziuje urcit smér zdroje zvuku. Mizeme tak
docilit napfiklad toho, Ze robot nato¢i hlavu ve sméru naSeho hlasu ¢i nés sleduje svym
pohybem. Krom uvedeného Dash obsahuje 4 IR vysilace a2 IR piijimace, které slouzi
k detekci dalsich Dash ¢i Dot robotl v jeho okoli. Nabijeci li-on baterie zajisti az 5 hodin
aktivniho provozu ¢i 30 dni ve stavu pohotovosti.

Dot, na rozdil od Dashe, disponuje senzorem zrychleni, diky kterému rozpozna, zda
S nim hazime, tfeseme ¢i jej naklanime.

Nékteré vlastnosti maji Dash a Dot spolecné. Oko obou robotll je osazeno dvanacti
LED diaodami, které lze rozsvitit nezavisle a tvofit také ruzné kombinace. USi roboti
obsahuji RGB diody, mizeme tedy urcit jejich barvu. Pomoci reproduktoru je mozné
prehravat zvuk. K dispozici je mnozstvi zvukovych efektl, lze vSak také nahrat vlastni
zdznam. Dals$i spole¢nou vlastnosti je prezence 4 tlacitek, na které muze robot reagovat.
Roboty je mozné doplnit xylofonem a palickou, ousky a ocaskem, hrablem, nastavcem na
pero a na chytry telefon.

APLIKACE

V nynéjsi dobé je zdarma k dispozici pét aplikaci, které jsou kompatibilni s telefony a
tablety s opera¢nim systémem iOS (iPad 3, 4, iPad Mini 1, 2, 3, 4, iPad Air 1, 2, iPhone 4s, 5,
5¢, 5s, 6, 6+, 6s, 65+, iPod Touch 5) a Android (Nexus 7 (2013), 9, Galaxy Note 10.1, Galaxy
Note Pro 12.2, Galaxy Tab 3, 8.0, 10.1, Galaxy Tab 4 7.0, 8.0, 10.1, Galaxy Tab Pro 8.4,
Galaxy Tab S 8.4, 10.5, Galaxy S4, S5, Nabi 2S, Nabi DreamTab). Zafizeni je nutné
S robotem propojit pomoci technologie Bluetooth.

Prvni z aplikaci, kterou si piedstavime, je Go. Ta nam ukaze zékladni ovladaci prvky
pro praci s robotem. S jeji pomoci lze ovladat pohyb, svétla a zvuky robota. Prostiedi této
aplikace je velmi intuitivni. Co se tykd pohybu robota, 1ze ovladat jeho jizdu a také pohyb
jeho hlavy. LED diody v jeho oku je mozné rozsvitit v libovolné kombinaci a urcit intenzitu
jasu. RGB diody v usich a hrudniku mizeme rozsvitit ¢i rozblikat. Zvuky mizeme v této
aplikaci vybrat z knihovny nebo ptimo nahrat vlastni. Je mozné nahrat celkem deset zvukd,
kazdy 5 sekund dlouhy.

218



Olympiada techniky Plzeni 2016 17.-18.5. 2016
www.olympiadatechniky.zcu.cz

Are you ready
to program ?

Obrazek 2 — Aplikace Go

Aplikace Path umoziuje na telefonu ¢i tabletu nakreslit cestu a ptidat uzly s dal$imi
prikazy. Aplikace je velmi snadno uchopitelna. Nejprve nakreslime cestu, kterou se ma robot
vydat, poté miZzeme piidat napf. rizné zvuky. Robot nam v praxi ujede trajektorii, kterou
jsme si pripravili. Tuto aplikaci lze vyuzit v hodinach vytvarné vychovy, dopravni vychovy
nebo pfi geometrii v matematice.

Obrazek 3 — Aplikace Path

Aplikace Xylo seznamuje zaky s programovanim skrze hudbu. Pfi praci s touto
aplikaci je nutné pfipojit k Dashovi xylofon a palicku, kterou upevnime za jeho ucho.
Pohybem hlavy nahoru a dolii docilime tderu do xylofonu a pohybem hlavy vlevo a vpravo
volime ton. Pied pouzitim je nutna kalibrace. V knihovné najdeme nékolik jiz ptipravenych
pisni, které mlize robot piehrat, druhou moznosti je ndmi naprogramovana piseil.
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Obrazek 4 — Aplikace Xylo

U aplikace Blockly najdeme v levé ¢asti obrazovky knihovnu funkci. Rozbalenim
pfislusné kategorie se ndm zobrazi nabidka danych blokl. Pietazenim blok do pracovniho
prostfedi mizeme vytvafet libovoln¢ dlouhy program. Jednotlivé bloky spojujeme jako
puzzle. Vysledek je vidét okamzité po stisku tlacitka start. V nabidce najdeme bloky pro jizdu
robota, pohyb hlavy, svétla v oku, usich a hrudniku, zvuky, animace, ovladani, proménné a
dopliky.
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Obrazek 5 — Aplikace Blockly

Aplikace Wonder je nejnovéjsi aplikaci, ktera je vizualn¢ ptisobiva a intuitivni. Je zde
mozné navrhnout chovani a jednotlivé interakce robota.
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Obrazek 6 — Aplikace Wonder
VYUZITI VE VYUCE

Vyvstava otazka, jakym zptsobem a v jakych pfedmétech miizeme jednotlivé aplikace
vyuzit v bézné vyuce s zaky na 1. stupni. Ukézeme si dva jednoduché priklady vyuziti
v matematice.

Na nasledujicich fotografiich je moZzné vidét vyuziti aplikace Go ve 3. tfid¢, kdy
S pomoci ¢tvercové sit¢ a robota Zaci procvicuji nasobilku. V tomto piipadé ma robot Cisté
motivacni funkci.

Obrazek 7 — Procvicovani nasobilky

Dalsim piikladem, tentokrat v geometrii, je opakovani vlastnosti jednotlivych
rovinnych utvarti. V tomto piipad€ byla vyuzita aplikace Blockly. Robot byl v této aktivité
doplnén o nastavec na pero. Cilem této hodiny je zopakovat rovinné utvary, které jiz zaci
znaji, jejich vlastnosti a rozkrokovat program, kterym docilime nac¢rt daného tvaru robotem.
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Obréazek 8 — Ctverec
ZAVER

Robotika skyta opravdu velké mnozstvi moznosti. V kazdém ptipad¢ je robot pro Zaky
1. stupné motivacnim prvkem, mtze byt ovSem i prostiedkem pro rozvoj logického mysleni,

informatického mysleni a tvofivosti. Prace v pracovnim prostiedi je velmi intuitivni a
vizualné pfijemna. Tento systém je mozné vyuzit v Siroké skale vyucovacich predméti.

Literatura

e MAKEWONDER.COM, Meet Dash and Dot, web pro vyuku robotiky s vyuzitim
robotd Dash and Dot. [online], makewonder.com, 2012 [cit. 2016-04-21]. Dostupné
z WWW: <https://www.makewonder.com/>
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HRA NA PROCVICENI PAMETI
GAME FOT THE MEMORY PRACTICE

MICHAEL VANIK

Resumé

,,Hra na procviceni paméti“ je jednoduchou, ale zaroven efektivni pomiickou, ktera umozZinuje
procvicit prostorovou predstavivost a pamét zaroven. Vyhodou je moznost sestaveni
jednoduchych i sloZitych tvari, coz umoziuje vyuziti ve vSech vekovych skupinach od
predskolakii pocinaje.

Abstract

Game for the memory practice is a simple but effective tool that allows to practice spatial
imagination and the memory together. The advantage is the ability to build both simple and
complex shapes, allowing its using in all age groups starting from preschoolers.

UVOoD

Dtivod pro volbu tohoto vyrobku byl prosty — pamét’ a prostorova predstavivost jsou
ve vétsing piipadl procvicovany oddélené, coz je, myslim, Skoda, proto jsem zvolil prave tuto
hru.

Setkal jsem se s mnoha zéky, ktefi meli dokonalou fotografickou pamét, diky niz
zvladali nekteré ukoly 1épe nez ostatni. Pfi hrani této hry jsou Zaci nuceni fotografickou
pamét’ zapojovat, ¢imz dochazi k jejimu pfirozenému zdokonalovani.

HRA NA PROCVICENI PAMETI

Samotna hra je sloZzena z podstavy rozdélenou svislou zasténou na dvé poloviny, z 16
bilych kostek, 16 ¢ernych kostek, 4 bilych ,,dvoukostek* a 4 cernych ,,dvoukostek. Veskeré
soucasti jsou vyrobeny z riznych druht dieva.

Obrazek 1 - podlozka + zasténa Obrazek 2 - kostky a "dvoukostky"

PRINCIP A VYUZITI
Z podstavy se odstrani zasténa, ucitel nebo spoluzdk sestavi libovolnou kombinaci
bilych a cernych kostek, poté zpét nasadi zasténu a ukolem hrace je zpaméti poskladat kostky
tak, jako vidél na ptedloze. Je vhodné postupovat od jednoduchych tvarti a kombinaci ke

vvvvvv

vvvvv
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vekovych skupin predskolaky pocinaje. ,,Dvoukostky* jsem zvolil pro ¢aste€né zmateni zaka
pii skladani kostek dle predlohy — pfi vyuziti urcitého poctu kostek a ,,dvoukostek™ je nutné
volit takové kombinace, které umozni spravné poskladani.

VYROBA

Podstava je vyrobena z kombinace pieklizky a sololaku. Spoje jsou lepeny lepidlem
Herkules a zajistény vruty — vyrobek se mize delsi dobu nachazet ve vlhkém prostiedi, kde
hrozi naruseni pouze lepenych spoji. Veskeré hrany jsou z diivodu bezpec¢nosti a pohodlné
manipulace zabrouseny smirkovym papirem.

Obrazek 3 - fotografie z pribéhu realizace podstavy a zastény

Kostky — pted vyrobou kostek jsem dlouho pifemyslel nad tim, jaky material zvolit,
aby se snadno opracovaval. Nakonec jsem se rozhodl pro dfevéné laté o ¢tvercovém profilu,
které lze snadno nafezat na pozadovany rozmér kostek. VeSkeré hrany jsou z divodu
bezpecnosti a pohodlné manipulace zabrouSeny smirkovym papirem. Kostky jsou nabarveny
klasickou bilou a ¢ernou barvou na dievo a nasledné nalakovany bezbarvym lakem.
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Obrazek 5 - fotografie z prubéhu realizace kostek

POUZITE NASTROJE A POMUCKY
Svérak, rucni pila na dievo, elektricka lupinkova pila, smirkovy papir, pilnik, ruéni
vrtacka, vruty, lepidlo Herkules, barva na dfevo, bezbarvy lak na dievo.

ZAVER

Hru by bylo mozné vyrobit i ve vétSich rozmérech, ale také naopak v ptenosné verzi,
ktera by se vesla do kapsy. Stala by se tak pfijemnym a zaroven uzitecnym spole¢nikem
napiiklad na cestach. VE&fim, Ze si hra najde své pfiznivce v fadach zaki zejména mladsiho
Skolniho véku (jednoduché kombinace by se daly uplatnit 1 u déti predskolniho veéku).

Kontaktni adresa

Michael Vanik, Be, ZCU KMT, mvanik@students.zcu.cz

225



Olympiada techniky Plzeni 2016 17.-18.5. 2016
www.olympiadatechniky.zcu.cz

ZAKLADNI TECHNOLOGICKE POSTUPY TVARENI VE VYUCE
TECHNICKYCH PREDMETU NA ZS

THE BASIC TECHNOLOGICAL PROCESSES OF IRON SHAPING IN
EDUCATION OF TECHNICAL SUBJECTS IN BASIC SCHOOL

JIRI LASKA

Resumé

V' diplomové praci jsme se venovali klasifikaci technologii (obrabeéni, tvareni, slévani,
svarovani) a zhotoveni ohybaciho zarizeni. Cilem této prace bylo popsat postup a vyuziti
vlastniho ohybaciho zarizeni, zhotovit technickou dokumentaci a ohybacku viastnorucné
vyrobit ve viastni dilné, se kterou se seznamili Zaci technickych cinnosti v 9. rocniku.

V prvni ¢asti diplomové prace jsme se zamérili na ramcovy vzdéldavaci plan. Nasledné jsme se
podivali na konkrétni skolni vzdélavaci plan, ktery vychdzi z RVP. V obou téchto dokumentech
Jjsme hledali pojmy souvisejici se zamérenim této diplomové prdce.

Ve druhé kapitole jsme se vénovali historii jednotlivych technologii.

Treti kapitola je vénovana klasifikaci technologii. Nejprve jsme se seznamili se zaklady
obrabeni, tvareni, slévani a svarovani. Z kazdé kategorie jsme vybrali nejvyznamnéjsi
zastupce.

Ve ctvrté kapitole jsme se zabyvali tvarenim za studena, ohybdanim. Analyzovali jsme druhy a
vypoctovy vzorec ohybani do V.

V paté kapitole jsme se podivali na navrh viastniho ohybaciho zarizeni. Toto zarizeni bylo
vyrobeno v moji dilné. Konstrukci jsem meél pripravenou a predchazelo nékolik nacrtkii.
Udélal jsem i urcité nutné zmeény behem vyroby. V prilohach prikladam kompletni vykresovou
dokumentaci v programu AUTOCAD.

Sesta kapitola zndzoriiuje moznosti vyuZiti ohybaciho zarizeni. Zatim jsme zarizeni pouzivali
jen k oplechovani strech jednotlivych druhii krmitek, do budoucna planuji Sirsi vyuZiti.
Zminéna je také nezbytna bezpecnost prdce.

Abstract

This diploma thesis deals with classification of techniques (mainly working, forming, casting
and welding) and also the making bending device. The goal of this thesis is to describe the
procedure and utilization own bending device, to make technical documentation and to
construct the bender in my own workroom, that is familiar to the students during their
practical training at the 9" grade.

In my first part we were focused on Framework Education Plan, and then | concentrated on
concrete School Education Plan, which comes out Framework Education plan. Both these
documents | used as a base for searching the related terms connected with the topic of the
thesis.

The second chapter dealt with the history of chosen techniques.

The third chapter is dedicated to the technology classification. We have gone through the
basic steps of the working, forming, casting and welding. In each of these category I chose the
most significant representatives.

The forth chapter is focused on forming in a cold way and also on bending. We analysed the
types and calculation formula of bending into V shape.
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In the fifth chapter we concentrated on a proposal of own bending device. This device was
made up in my own workroom. The construction had been prepared and a lot of sketches
preceded. | also did some needed changes when constructing. At the end of the diploma is
provided a complete documentation done in AUTOCAD programme.

The sixth chapter represents the variations of usage the constructed bender. At this time the
bender was used only for the covering the roof with sheets of tin on bird feeders, but I plan
the wider usage in the future. The importance of safety during the work is also mentioned.
UVOD

Zadanim této diplomové prace je teorie tvafeni materialu a praktické vytvofeni
vlastniho ohybaciho néstroje, ktery bude slouzit jako pomiicka k vyucovani tvareni materiali
za studena. Zaci se setkaji s timto nastrojem v ramci vyuky technickych &innosti v 9. roéniku.

V prvni ¢asti diplomové prace se zamétime na rdmcovy vzdélavaci plan. Nasledné se
podivame na konkrétni Skolni vzdélavaci plan, ktery vychdzi z RVP. V obou téchto
dokumentech budeme hledat pojmy souvisejici se zaméfenim této diplomové prace.

Ve druhé kapitole se vénujeme historii jednotlivych technologii.

Tteti kapitola bude vénovana klasifikaci technologii. Nejprve se seznamime se
zéklady obrabéni, tvafeni, slévani a svafovani. Z kazdé kategorie vybereme nejvyznamnéjsi
zastupce.

Ve Ctvrté kapitole se zabyvame tvafenim za studena, ohybanim. Analyzujeme druhy a
vypoctovy vzorec ohybani do V.

V paté kapitole se podivame na navrh vlastniho ohybaciho zatizeni. Toto zatizeni bylo
vyrobeno v moji diln€é. Konstrukci jsem pfipravoval a pfedchazelo né¢kolik nacrtka. Udélal
jsem 1 ur€ité nutné zmény béhem vyroby. V pfilohdch piikladam kompletni vykresovou
dokumentaci v programu AUTOCAD.

Sesta kapitola znazorfiuje moznosti vyuZiti ohybaciho zafizeni. Zatim jsme zafizeni
pouzivali jen k oplechovani stfech jednotlivych druht krmitek, do budoucna planuji Sirsi
vyuziti. Zminéna je také nezbytna bezpecnost prace.

TEXT PRISPEVKU

Diplomovéa prace ma teoretickou a praktickou ¢ast. V teoretické €asti jsem se zaméftil
na obrdbéni, tvareni, slévani, svafovani a také na historii téchto technologii. V praktické ¢asti
jsem zhotovil ohybaci zafizeni, které je schopno vykonat ohyb na plechu o délce 70 cm pfi
tloust’ce 1,5 mm, viz obrdzek. Toto zafizeni bylo vyzkouSeno ve vyuce technickych ¢innosti,
zaci vyrabéli plechové stiechy na krmitka.
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ZAVER

Cilem této prace bylo zabyvat se teorii tvafeni materidlu a praktického vytvofeni
vlastniho ohybaciho nastroje, ktery bude slouzit jako pomiicka k vyucovani tvareni materiali
za studena. Zaci se setkaji s timto nastrojem v ramci vyuky technickych €innosti v 9. ro¢niku.

Béhem vyuky pracovnich a technickych ¢innosti sice zaci pracuji s riznymi materialy,
ale pouze pomoci svéraku ¢i dalSiho néfadi. Zajimavosti jsou jisté projekty, kterych se nase
Skola ucastni vramci vyuky technickych cinnosti na Stfednim odborném ucilisti
v DomaZlicich. Zde Zaci mohou nejprve vidét mechanizovanou vyrobu riznych soucasti
a poté si i vyzkousi nékteré z jednodussich ¢innosti na strojich.

Vzhledem ke skuteCnosti, zZe strojni vybaveni je na Stfednim odborném ucilisti
Vv Domazlicich na velmi dobré urovni, ziskavaji zaci celkem dobrou ptedstavu o vyrobé¢
soucasti v redlném svété. Z mého pohledu vyucujiciho vySe zminénych predméti jsem vsak
uznal za vhodné zaradit jako zpestifeni vyuky tradi¢ni rucni praci a ohybani plechu na rucni
ohybacce. Pfinosem je to, Ze si tuto ¢innost kazdy zak osobné vyzkousi, a proto si ji dobie
zapamatuje. Zaroven je to pro né priklad lidské tvorfivosti a moznosti, jak si usnadnit praci
timto zafizenim.

Vytvoreni ohybaciho nastroje a jeho vyuziti pii vyuce povazuji za velmi piinosné.
Soudim podle jejich reakei a tdivu zakd nad jednoduchosti ohybani SirSich materiali oproti
ohybani ve svéraku.
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LUNIX — VESMIRNA LOGISTIKA (DESKOVA HRA)
LUNIX — THE SPACE LOGISTICS (BOARD GAME)

ZDENEK LOMICKA

Resumé

LUNIX je deskova hra s motivem vesmirne prepravy. Cilem hrdcu je prevazeni zasilek (a tim
plnéni zakazek) v promeénlivem prostredi vesmiru. Toto prostiedi je ve hie realizovano
principem priibézné zmeény herniho planu v hernich cyklech, ¢imz se neustale meéni i podminky
letu a dochazi k zajimavym situacim. Hra je vhodna pro 2 — 5 hrdci od 9 let.

Abstract

LUNIX is a board game with a motif of cosmic transportation. The aim of the game (and also
the players) is transporting consignments (and fulfill the contracts) in the changing
surroundings of space. This process is implemented in the game as a principle of continuous
changes in the board (playing) area in game cycles, thus changing the conditions of the flight.
These changes result in interesting situations. The game is suitable for 2-5 players from the
age of 9.

UvoD

Rozhodl jsem se ptihlasit do Olympiady védy a techniky vysledek své prace v podobé
prototypu spolecenské hry. Jeji myslenka mne pted néjakou dobou napadla a zamyslel jsem ji
uvést do zivota. Jednd se o Cisté¢ millj osobni autorsky pocin, vSe jsem vytvarel podle vlastnich
navrhii, pouze s vyuzitim multimedialnich dat dostupnych na internetu.

Jedna se o deskovou hru s motivem vesmirné pfepravy, jejimz hlavnim motivem je
plnéni zakézek v proménlivém prostiedi vesmiru, které je ve hie realizovano principem
pribézné zmeény herniho planu v casovych usecich (fazich), ¢imz se neustile méni i
podminky letu a dochazi k zajimavym situacim.

Hru jsem uvazoval jako prostiedek ke spoleénému trdveni volného ¢asu v ramci
mimoskolnich aktivit déti, ale lze ji hradt samoziejmé v jakémkoli veéku. Zarovenn hra
neotfelym zplsobem zachycuje proménlivost okolniho prostfedi (herniho planu), skytd tedy
velkou variabilitu pohybu raket hract po planu a rovné€Zz i planovani tahii hraca.

LUNIX — Vesmirna logistika (deskova hra)

Spolecenské hry stdle zazivaji velky rozmach a stale vice lidi (dospélych, rodin i déti
samotnych) se o né za¢ina zajimat vaznéji. VEtsing jiz k dobrému pocitu ze hry nestaci hozeni
kostkou a posun figurkou podle hozené hodnoty, a tak se stile objevuji nové a nové herni
motivy a principy a jejich rizné kombinace, aby hra¢i mohli zazivat co nejpestiej$i herni
dobrodruZzstvi.

K vytvofeni této hry mne vedla ivaha o cestovani vesmirem a piepravovani nakladu.
Her na toto téma je samoziejme¢ mnoho a mnoho z nich je velice komplexnich a jejich hra je
naro¢na na piipravu a hru, ale zato slibuje velkolepy zazitek. Toto ovSem nebylo mym cilem.
Zam¢fil jsem se na vytvoreni jednoduché hry, kterou mohou hrat jak dospéli, tak 1 déti,
pticemz jeji ptiprava zabere chvili a herni doba pfili§ nepiesahne jednu hodinu. Zaujala mne
konkrétné myslenka ztvarnéni proménlivosti vesmiru, pohybu planet atd. Uvazoval jsem tedy,
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ze hraci poleti n¢jakou vesmirnou trasou, kde jiz ale i tatdz cesta mtize byt po chvili zcela jina,
nebot’ se mezitim odehraje fada udalosti a vesmir se v daném misté zméni. Cestovat vesmirem
hraci pottebuji, nebot’ cilem je plnéni zakazek pro prepravu, a tim ziskavani vitéznych bod.
Zaroven jsem chtél, aby hrac¢i méli néjakym zplisobem omezené palivo, a tedy by museli
hledat i feseni jeho doplnovani.

Teoreticka priprava

Jednd se o hru s motivem vesmirné piepravy, jejimz hlavnim motivem je plnéni
zakazek v proménlivém prostfedi vesmiru, které je ve hie realizovano principem prabézné
zmény herniho planu v jakychsi fazich, ¢imz se neustdle méni i podminky letu a dochazi k
zajimavym situacim.

A) B)
2 2 1 3
A->C
A->A B->B C->D C->D
Q

Obrazek 27: Navrh a koncept hry

A) ukazatel aktudlni faze

B) vylozené zakazky pro prepravu (v horni cdsti jsou vitezné body, které karta prinadsi, ve spodni pak
ukol, za ktery je mozné je ziskat — tj. je treba doletét z planety na jinou planetu A, z planety B na jinou

vvvvvv

C) herni plan s vyloZenymi kartami vesmiru. Kazdy karta ma v horni édsti oznaceno cislo faze
korespondujici s ¢isly na ukazateli A) a déli se na zluté = planety (ve stredni pak oznaceni planety
korespondujici s ukoly), modré = Cerpaci stanice, cervené = nebezpeci a zelené = nejaka specidalni
moznost.

Hraci maji raketky, se kterymi se pohybuji po hernim planu (C). Na pohyb potiebu;ji
palivo. Béhem hry se hlési o splnéni nabizenych ukolu a snazi se doletét na potifebné planety
diive nez soupeii. Kdo doleti (splni tikol) jako prvni, ziskdva kartu splnéného tkolu a tim i
vitézné body, které predstavuje. Kdo doruci zakazky za napt. 10 bodl, vyhrava hru.

Zajimavy aspekt vidim pravé v promeéné vesmiru a tim 1 tras, kde po kazdém hernim
kole, kdy kazdy hra¢ odehraje sviyj tah, se

231



Olympiada techniky Plzeni 2016 17.-18.5. 2016
www.olympiadatechniky.zcu.cz

1. odstrani vSechny karticky s danym c¢islem faze dle ukazatele (A) — tj. na
pfedchozim obrazku karty s ¢islem 1),

2. doplni se nové karticky vesmiru a

3. nasledn¢ se posune faze po sméru hodinovych rucicek — tj. na konci dalSiho
kola se budou odstranovat karticky s ¢islem 2 a dojde k dalS§i zméné herni
plochy.

Praktické feSeni
Po sepsani prvni verze pravidel, jak by méla hra zhruba fungovat, jsem pfistoupil k
vyrob¢ prototypu.

JelikoZ na herni plan bylo tfeba velké mnozstvi karet s riiznym nastavenim, rozhodl
jsem se vytvofit program na generovani karet, které bych nasledné vytiskl a nastiihal (viz
obrazky nize).

Planeta

i - . :
S? Planeta 9 Cerna dira 4 Cerna dira

| ﬁ Cervidira || & Cervi dira | & Cerna dira & Cerna dira

é Vesmirna trasa 0 Zakazka 0 Zakazka

Obrazek 28: Prvni verze karet oblasti, z nichZ se sklada herni vesmir, a karty prepravovanych zakazek

Prvni verze vypadala slibn¢ a zdalo se, ze by hra mohla byt jednodussi a rychlejsi, ale
Jiz po par testovacich rozehranich byla patrnd fada nedostatkii. Tykaly se jak prehlednosti,
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fungovani na planu a jazykové nezavislosti, tak 1 samotné zamyslené funkcénosti mizeni a
objevovani se vesmirnych tras.

Po n¢kolika tpravach a n¢kolikerém opétovném vytisténi a nastiihani cca 120 karticek
jiz posledni verze slibuje mnohem lepsi komfort a smysluplnéjs$i format na rozlozeni hraci
plochy na stole.

Obrazek 29: Posledni verze karet oblasti; v levé dolni ¢asti karet oblasti (vlevo) jsou jiZ vidét faze, kdy se
karta zméni, na kartiach zakazek (vpravo) zase bodovy zisk za splnéni a symboly mista nakladky

Pro hru jsou rovnéz potfeba modely raketek, které maji urcité mnozstvi energie, diky
které se mohou lépe pohybovat, navic maji mit moznost ménit nastaveni rychlosti.

Evidenci energie raket jsem vyfteSil na hernim panelu hrace, ktery zaroven slouzi jako
piehledova karta pro to, co ma hrac ve svém tahu vykonat.
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Po chvili hledani feSeni, jak zobrazovat rychlost raketky, které mi pfiSlo nevhodné
déavat také na herni plan hrace, jsem se rozhodl namisto n¢jakého prehledu rychlosti vytvofit
raketku, do které by bylo moZzné umistit hraci kostku a na ni pak nastavovat aktualni rychlost
dané raketky.

Obrazek 30: Herni karta hrace s nastavenou maximalni energii a model raketky s aktualni rychlosti 3

Dalsi soucasti prototypu jsou pak rizné Zetony. Jednak je tfeba néjak pocitat stav
energie, k ¢emuz slouzi stupnice a pfislusny zeton ¢i figurka, navic bylo tfeba néjakym
zpisobem rozhodnout, jak vlastn€ by mély byt zakazky nabizeny a dopravovany.

Existuje mnoho zpusobt, jak tfeba i jen zajistit distribuci zakdzek mezi hrace. Je
mozné o né soutézit, draZzit je, liznout si je z balicku skryté ¢i viditelné atd. Po n¢kolikerém
zkousSeni jsem se rozhodl pouzit otevienou nabidku vylozenych zakazek, jak bylo i v ptivodni
predstavé, kdy jednu zakazku muze feSit najednou 1 vice hraci, respektive kazdy, kdo se se
svou raketkou dostane do mista nakladky. Staéi jen, ze si polozi na tuto zakazku svij
prepravni zeton. Splnit zakdzku muze ale jen jeden, a to je hrac, ktery se jako prvni dostane
na misto, kam ma byt zakazka dorucena. Poté si vezme ziskanou kartu, kterd pro n¢j znamena
ptinos vitéznych boda. Ostatni hrac¢i odejdou s prazdnou, respektive se jim pouze vrati jejich
zetony a musi se pokusit zvladnout jinou zakazku. Protoze ale kazdy muze ptepravovat vice
zakazek najednou, nedoruceni jedné nemusi znamenat pfili§ velky problém. Navic je mozné
dorucovani stornovat a na n¢jaké planeté cestou si vzit zakdzku, ktera je v dané chvili
vyhodngjsi. Pouze tim ale piepravci klesa jeho spolehlivost.

vvvvvv

oblasti ve vesmiru, respektive zménu herni galaxie v prubéhu casu, je néco jako pocitadlo,
které urcuje, jaké oblasti se budou obménovat. Nejprve jsem jej uvazoval fesit pomoci
jakychsi hodin s ukazatelem, ale nakonec — s ohledem na zbyte¢né problémy s upeviiovanim
ru¢icky — jsem zachoval princip ,,ciferniku‘ a zvolil pfesouvani Zetonu na pozicich kolem n¢;j.
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Obrazek 31: Herni plan s ukazatelem fazi uréujicich obménu oblasti a vyloZenymi kartami zakazek

Jiz po n¢kolika pokusech hru zahrat seznala fadu zmén i ptivodni ,,skvéle promyslena
pravidla®. Pfi jakémkoli kroku, ktery bylo tfeba rozhodnout, se — obdobné jako pii feSeni
vybéru zakdzek — nabizelo mnoho moznosti a ¢asto bylo velice t¢zké se rozhodnout, ktera z
moznosti je ta spravnd. Stdle jsem mél zaroven na paméti, aby hra byla zajimava a dobie
fungovala. I jen tfeba takova na prvni pohled jednoducha otdzka, zda se mlze ocitnout na
jednom poli¢ku vice raketek, znamenala dlouhé hodiny pfemysleni a piepisovani pravidel,
protoze se vzdy nasly néjaké argumenty pro i proti. Respektive az s vyzkousenim bylo jasné,
jaké disledky které feSeni ma. Nicméné pak se Casto projevi jeSté dalsi souvislosti, na které
autor piijde az pfi feSeni dusledkt predchozich feseni dusledkii. A takto se dalo uvazovat
témer o vSem.

Vysledna verze

Hra se nyni nachazi v prozatim posledni verzi, tedy ve stadiu hratelného prototypu.
Jelikoz vyvoj kazdé hry ale vyzaduje mnoho testovani, neodvazuji se fici, Ze se jedna o finalni
verzi a podobu. Jak pfi tvorbg, tak pti chvilkach testovani se objevovaly dalsi moznosti, co by
bylo mozné do hry zaradit. Bral jsem ovSem stile ohled na hledisko rozumné hratelnosti,
navic jsem nedokdzal najit dostatek volného Casu na otestovani vSech moznych dusledka
novych prvkl ve hie. VylepSeni jsem si tedy pouze poznamenal, abych je ptfipadné mohl
nékdy v budoucnu vyuzit.

Nicméné mym cilem bylo vytvofit hru s relativné jednoduchymi pravidly, aby si ji
mohlo zahrat i dité Skolou povinné, coz pevné doufam, Ze se mi nakonec podafilo. A tak nyni
ocekavam, s jakym uspéchem se hra setka pii vyzkouseni ze strany skute¢nych hraca.
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Obrazek 32: Krabice, ktera skryva prototyp hry

ZAVER

Jak jsem jiz zminil, mym cilem bylo vytvofit hru s relativné jednoduchymi pravidly,
kterou by si mohli zahrat jak dospéli, tak 1 déti, a zaroven aby tato hra obsahovala néjaky
inovativni prvek, napt. co se ty¢e zajimavého herniho mechanismu. Myslim si, Ze se mi to
Z hlediska stanovenych cilii podafilo. Pfesto ale na hie budu jesté pracovat a sbirat poznatky
Z jejiho testovani, aby jeji findlni verze byla skutecné zabavnd a hraci méli chut’ ji hrat
opakované.
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JEDNODUCHY MODEL VYTAHU
SIMPLE MODEL LIFT

VERONIKA VANOVA

Resumé

Prace popisuje vyrobu jednoduchého modelu vytahu. Model miize slouzit jako pomucka pri
vyucovani nebo jako jednoducha mechanicka hracka. S jeho pomoci je mozné vysvetlit
princip, na kterém funguji dnesni vytahy.

Abstract

The thesis descibes the production of a simple model of the lift. The model can serve as a
teaching or as a simple mechanical toy. With its help i tis possible to explain the principle on
which operate today elevators.

UvOD

Ve svém dile Velka didaktika (1657) napsal Jan Amos Komensky: ,, Budiz uciteliim
zlatym pravidlem, aby vSechno bylo predvadéno vsem smyslum, kolika mozZno. Totiz véci
viditelné zraku, slysitelné sluchu, vonné cichu, chutnatelné chuti a hmatatelné hmatu, a miize-
li néco byti vnimano najednou vice smysly, budiz to predvadeno vice smyslim...". UCcitelé
hledaji zptisoby a metody préce, jak zadkiim co nejlépe piiblizit znalosti a dovednosti. K tomu
vyuzivaji riznych pomicek. Takovou pomiickou je i jednoduchy model vytahu, na némz je
mozno vysvétlit princip, na kterém funguji dnesni vytahy.

MOZNOST VYUZITi

Model slouZi jako pomiicka pfi vyucovani, nebo jako jednoducha mechanicka hracka.
Na modelu se d4 hravym a zajimavym zpisobem ukdazat princip, na kterém funguji i dne$ni
vytahy. Déle ma své vyuZziti predevS§im v hodinach fyziky. Je mozné na ném demonstrovat
vlastnosti kladky, zakon zachovani mechanické energie a také jednoduchy elektricky obvod.
Dale miZe mit své uplatnéni pii vyuce d&jepisu, kde miize slouzit jako ukazka pii vykladu
priamyslové revoluce.

POPIS MODELU

Model vytahu se sklada z pevné kladky, zasobniku na kuli¢ky, dvifek zasobniku,
kulicek, Sachet, kabiny, protizdvazi a podstavce.

Na jedné stran¢ vytahu se nachéazi pies kladku zavéSena kabina, na druhé strané
nahoru otevie dvirka zasobniku. Diky tomu se dostane kulicka dovniti kabiny. V kabiné je
vymezeny prostor, kam se vejde jedna kuli¢ka. Nyni ma kabina s kulickou véts§i hmotnost, nez
protizavazi. To zplsobi, ze kabina sjede dolii. Dole ve vytahové Sachté je otvor, kudy se
dostane kuli¢ka ven z kabiny. Kabina vytahu je v tomto okamziku opét leh¢i a vyjede nahoru
a cely proces se opakuje.

Pti cesté dolt se v kabin€ rozsviti svétlo. To je zptisobeno tim, ze je kabina vybavena
jednoduchym elektrickym obvodem, ktery se sepne po vklouznuti kulicky. Ta je totiz kovova
a tedy vodiva.

Kabinka je polepena nalepkou se jménem OTIS. Je to z toho diivodu, abych zminila
vynalezce E. G. Otise, ktery vymyslel tzv. zachycovace. Je to bezpecnostni zafizeni, které
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Vv ptipad¢ pietrzeni lana zastavi kabinu vytahu. V 19. stoleti sestavil vytah, ktery byl hodné
podobny tém dnesnim. Od té doby doslo k rozvoji svislé dopravy.

Soucasti modelu jsou 1 dvé plastové destiCky, které obsahuji stru¢ny popis modelu,
dale par poznamek z historie vytahl, o vynalezci E. G. Otisovi a o protizavazi. Tyto udaje
jsou zaznamenany metodou gravirovani.

Model vytahu

POSTUP VYROBY

Nejprve jsem zhotovila model z kartonu, abych na ném mobhla zjistit nedokonalosti a
dalsi pottebné udaje. Model vytahu je zhotoven ze smrkového dieva. Jednotlivé dily jsem
upravila na pozadované velikosti. V ¢asti, kterd rozd¢luje Sachty, byl vyfiznut otvor pro
kladku. Ta je umisténa na ty¢i. VSe je sestaveno tak, aby kladka byla pevné na svém misté a
nevychylila se. K vyrobé kabinky a protizdvazi jsem vyuzila plastovou krabicku, kterou jsem
upravila na pozadované rozméry. Kabinka je opatfena jednoduchym elektrickym obvodem.
Ten se sepne, jakmile se do kabiny dostane kulicka. Cela konstrukce je pfipevnéna
Kk podstavci. Zavazi je tvofeno z matic riznych priméri. Celkem jsem pouzila ¢tyii druhy
velikosti, od kazdého celkem 8 - 10 kusti, aby bylo mozné zavazi ubrat, nebo ptidat v riznych
situacich — rovnovaha na kladce, v ptipad¢ vytahu piepravujiciho kulicku. Kazdé velikost ma
jinou hmotnost. Pro leps$i rozpozndni jsem tyto matice nabarvila barvami na smaltovani,
k zasobniku pro kulicky. Ta jsou vyfezana z plastového vicka, uvniti je pak vyfiznut otvor,
aby se dvifka mohla oteviit. Na cely model jsem nakonec usila pytel, do kterého je mozné
vytah ulozit.
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ZAVER

Myslim si, ze jsem vyrobila zajimavou vyucovaci pomutcku. Doufam, Ze vyuka pak
diky tomu bude pestiejsi a zajimavejsi a zaci budou mit blize k technickym predmétiim.
Kontaktni adresa

Bc. Veronika Vaiova, KMT FPE ZCU v Plzni, vstember@students.zcu.cz
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ELEKTROMAGNETICKY VLAK
ELECTROMAGNETIC TRAIN

PETER KOZAK, MILAN KRYL

Resumé

ReSeni predstavuje demonstracni model, jakym zpiisobem funguje elektromagnetické pole,
pripadné jakym zpiisobem ho Zaci mohou vyuzit jako pomiicku pri vyucovacich hodinach. Je
zde i ukdzka vyuZiti nové rozmahajici se technologie 3D tisku, kde si Zaci pomoci vhodného
softwaru mohou vytvorit stavby, pripadné dalsi vyrobky a vytisknout si je jako kolaz k danému
tématu.

Abstract

The paper should be used for example to a simple explanation of how electromagnetic field
works, or how students could use it as school supply. There is also a demonstration of the use
of newly burgeoning technology of 3D printing, where pupils using appropriate software can
create buildings, or other products and print them as a collage on the topic.

UvOoD

Elektfina a magnetismus patii na zdkladnich Skolach mezi ty t€Z8i kategorie pro uceni.
Proto jsme prave premysleli, jak bychom zakiim mohli pfedstavit realnou funkcei a princip, jak
to vlastn¢ funguje. Z vlastni zkuSenosti vime, ze pravé praktické ukazky ¢lovéku daji daleko
vice, nezli pouhé povidani, ptipadné vzorce, které se uc¢i nazpamét. Cilem prace je ukazat
zaktim jaké se daji pfipadné vyrobit 1 v béZnych doméacich podminkéach simulacni prostiedky,
S tim Ze maji vétSinu dostupnou at’ uz to doma, ptipadné v obchodech, které nemusi byt zcela
specializované.

Radi bychom, aby se zacala také vyuzivat jedna z uvedenych modernich technologii,
protoze Zijeme ve svéte pokroku a neustalych novinek v informacnich technologiich, ale také
je zapotiebi, aby Zaci méli jistou manudlni zrucnost, ktera se Casto opomiji. Na obrazku nize
muzeme vidét, jakym zptisobem se baterie spoleéné s magnety pohybuje.

POPIS ELEKTROMAGNETICKEHO VLAKU

Elektromagneticky vlak se skladd ze zadkladny - dfevéné desky, uméle vytvoiené
krajiny, médéného pocinovaného dratu, hadice, jako opory pro snadnéj$i drZeni navinuté
dréhy pro vlak, alkalické baterie typu N (mtliZze byt vyuZito 1 baterie formatu AA nebo AAA),
neodymovych magnetl a v neposledni fadé¢ fadou modeld vyrobkl, vytisténych na 3D
tiskdrn€ simulujici béZné prostredi.

Princip elektromagnetického pole neni jednoduchy, ale pomoci demonstracniho
exponatu jej Zaci mohou snadnéji pochopit. Na kazdé strané baterie je jisty poc¢et magnett dle
pruméru 2-3 kusy. Velmi dualezitou véci je spravné umisténi magnetii na poly baterii. Pti
ptikladani k baterii je nutné magnety nejdfive vyzkouSet proti sob&é a v pfipade, kdy se
odpuzuji, je pfilozime k baterii. Poté sta¢i mit uz jen dostate¢nou délku navinutého meédéného
dratu, baterii spolu s magnety muzeme vlozit do médéného tunelu a v pfipad€, Ze jsou
magnety umistény spravné, bude nas ,,vlacek* vtazen do tunelu. Ve své jizdé bude pokracovat
az k jeho konci, v piipad¢, ze se nezasekne nebo nepfitahne ke kovové casti, ktera by
samoziejmé neméla lezet nikde kolem vySe zminéného modelu. Takto mizeme navrhnout
libovolnou délku trasy, piipadné¢ drdhy i propojit, aby vlacek jezdil neustidle dokola do
momentu vybiti baterie. Na obrazku nize 1ze vidét konkrétné nakres principu pohonu.
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Obrazek 33: Elektrina a magnetismus vytvirejici elektromagnetické pole pohanéjici viak

VYROBA ELEKTROMAGNETICKEHO VLAKU

Vyroba modelu je pro zaky piiméfené slozitd. Velikost vyuzité plochy zalezi na
vlastni fantazii a moZnosti prostoru. Na dfevénou desku pro vytvoteni prostiedi staci noviny a
tapetové lepidlo. Noviny je dobré pro vyrobu kopct vytvarovat a pro vytvoreni samotné horni
vrstvy je zapotiebi spravné na sebe polozit. Lepidlo s novinami vytvoii tvrdou vrstvu, kterou
po zaschnuti samoziejmeé mizeme libovolné natfit barvou dle typu krajiny.

Obrdzek 34: Vyroba povrchu z novinového papiru a lepidla na tapety

Velmi dilezitou véci je ovSem pouzity meédény drat, ktery mlize dosahovat priméru
od 0,6 az do 1 mm. Siln&jsi drat bohuzel déla potize se zasekavanim magnetd. Neodymové
magnety by mély mit tloustku cca 5 az 7 mm a jejich primér by mél byt samoziejmée o néco
vetsi nez pramér baterii. Pro vytvofeni tunelu je vhodné vyuzit co nejdelsi drat. V nasem
ptipadé byla délka dratu asi 100m. Neni nutné, aby drat byl pocinovany, my jsme ho vyuzili
spiSe kvuli efektu. Je mozné vyuzit i Cisty médény drat, ale musime pocitac s tim, ze barvu,
kterou ma na zacatku nebude mit po celou dobu vyuzivani exponatu.

vvvvv

zapotiebi najit dostate¢n¢ dlouho trubku s priimérem vét§im, nez je magnet samotny. Samotné
navijeni jsme rozdélili na 2 ¢asti po poloviné dratu. Velky problém vznikl pfi navinuti dratu
druhého, u kterého jsme zjistili, Ze byl navinut v opacném sméru, takze pokud jsme do tunelu
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pustili baterii s magnety, v druhé ¢asti se nam vlacek zasekl. Bylo nutné tedy drat rozmotat a
navinout znovu. Nejvhodnéjsi variantou je pouziti jednoho kusu dratu. Pfi stahovani civky
z tyce, piipadné trubky je zapotiebi davat pozor, aby se civka pfili§ neroztahla. Dochazelo by

V téchto mistech k zasekavani vlacku.

Po navinuti dratu pouzijeme na konstrukci drahy hadici s dostate¢né velky praimérem.
Hadici v poloviné podéln¢ roziizneme. Hadice bude vyuzita jako drzak tunelu z divodu
vzniku velkych prohybl tunelové civky (neni samonosnd) a z divodu moznych velkych
prevyseni, ptipadné ostrych zatacek, kde se baterie S magnety mize zaseknout.

Pfi tomto sestavovani neustale testujeme prujezdnost a ptipadné zaseky. Snazime se
dorovnat plochu tak, aby nebyl prijezd nijak nadro¢ny na ohyby a také na prevySeni, které by
nemusel vlak zvladnout. Pfi tomto sestavovani jsme navrhovali konstrukce drzici hadici
v nékterych mistech. Pro tvorbu téchto konstrukci spolu s dalsimi prvky jako bylo malé
nadrazi a model kominu atomové elektrarny jsme vyuzili software Sketchup, ve kterém jsme
vymodelovali vhodnou stavbu. Stavba byla vytisténa na 3D tiskarné. Na zavér jsme vyuzili
zaklt z prvniho stupné, aby ndm barevné namalovali celé prostfedi a co nejvice se snazili
priblizit realité.

Obrdzek 35: Konecny model predstavujici malé viakovou trasu s pohoiim a dalsimi modely
vytvorené pomoci 3D tisku

ZAVER

Zaveérem bychom chtéli shrnout praci a celkovy dojem z vyrobku. Pfi vétSim zaméieni
na detaily by bylo vhodné vyrobek v nékterych mistech doladit pfipadné doplnit o vylepSeni v
podobé protazeni tunelu az do Casti s 3D vytisky. Realizace takovéhoto modelu je vhodna pro
vyuziti ve vzdélavaci oblasti Clovék a svét prace na zakladni $kole. Model lze vytvofit i ve
vétsim meéfitku nebo rozsahu a zakomponovat do né¢j také jednoduchou ovladaci
elektrotechniku. Lze vybudovat malé mésto spolecné s vefejnym osvétlenim vytvorenym led
diodami apod. Samotna tvorba vyrobku nas velice bavila. Byla zde k vybéru také pestra skala
moznosti jak celkové prostiedi prizpisobit, piipadné jak ho doplnit o dalsi 3D objekty. Pokud
struén¢ shrneme tvorbu staveb v programu Sketchup, byla pro nas velmi jednoducha a
intuitivni. Zaci, ktefi v ném na nékterych zakladnich $kolach pracuji se v ném velice rychle a
jednoduse zorientuji a vytvari diky nému opravdu krasné vyrobky.
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MODEL TORZNIi BALISTY
TORSION BALLISTA MODEL

MATEJ SUDEK

Resumé

Cilem prace bylo vytvoreni funkcniho modelu torzni balisty po vzoru starého rimského
obléhactho stroje. Z tohoto hlediska jsem se zajimal i o historii tohoto mechanismu. Funkce
této balisty nejsou navrzeny pouze pro zabavu, ale plni i edukativné demonstracni funkci. Pro
priklad bych uvedl funkce: pdka, torze, akumulace energie, sila vtahu. V konecném stidiu
jsem se venoval pravnim aspektum pouZiti balisty jako stielné zbrané.

Abstract

The aim was to create a functional model of a torsion ballista modeled like ancient Roman
siege machines. From this perspective, | was interested in the history of this mechanism. This
ballista functions are not only designed for entertainment, but it also has high educational
demonstration function. For example, | noted these functions: lever, torsion, energy
accumulation, tensile strength. In the final stage, | focused on the law aspects of using the
ballista as firearm.

UvoOD

Jako mnozi dalsi, i ja mam velice kladny vztah k historii a zaroven k technice. Volba
pro tvorbu tohoto mechanismu, potazmo modelu, padla okamzité, jakmile jsem tyto stroje
spatfil. Nejedna se o klasickou kusi, jak by se na prvni pohled zdélo, ale o pomoci torze
fungujici model zbrané. Cilem nebylo vytvotfeni pouze hracky ,,pro velké kluky*, ale spise
nastroj pro demonstraci nékterych fyzikalnich pojmi. Jsem si védom, Ze by 1 tento model
mohl n€komu ublizit, ale pti spravném dohledu a manipulaci nehrozi Zddné nebezpeci.

TVORBA

Zaklad balisty tvofi Im dlouhy hranol z tvrdSiho bukového dfeva. Hranol masivu
takovych rozméru by se htife shanél, proto byl objednan v truhlarné, kde byl slepen a ofezan
do poZadovanych rozméri. Jeho nésledna Gprava pro pouziti jako soucast balisty probihala za
pomoci elektrické dlabacky.

Dalsi dilezitou casti balisty jsou dvé totozné Casti podobné kiidlim. Tato "kiidla" byla
vyrobena ze smrkového dieva a byly do nich vyvrtany otvory pro provazy a dal$i mensi
otvory pro zardzky - tyble. Hlavné€ kvili vlastnostem smrkového dieva byly vytvoteny i1 4
vzpéry pro zajisténi dostate€né pevnosti pii pouzivani modelu. Vzpéry byly vyrobeny taktéz
ze smrkového dfeva ve dvou velikostech - 20mm a 80mm.

Pro spravnou funkci modelu bylo nutné zajistit sprdvnd ramena pro upnuti do
skroucenych provazii. Tato ramena byla vytvofena z kulatiny z tvrd$iho bukového dieva,
puvodné urceného jako nésada na zahradnické naradi. V mém ptivodnim ndvrhu méla ramena
jiny tvar, ten se vSak neosvédcil. Provaz, ktery byl pouzit na tétivu mezi rameny balisty ma
pramér 4mm.

Jednou ze soucésti modelu je rovnéz podstavec, ktery byl vyroben z dvou sololitovych
desek a smrkového hranolu. Nyni slouzi pouze pro nastaveni uhlu sttelby z modelu. Moznou
nadhradu za tento prvek spatfuji ve vytvofeni plnohodnotného stojanu, ktery ovSem ztizi
jednoduchost pfepravy a manipulaci s modelem balisty.
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Cely vyrobek byl slepen pomoci dispersniho lepidla na dfevo a spojen vruty délek 30 a

40mm. Dal$im dilezitym soucastem se budu vénovat samostatné¢ v nasledujicich odstavcich.

SPOUSTOVY MECHANISMUS

Na zékladovy hranol pfimo navazuje mechanismus spousté, ktery se nachazi v zadni

¢asti tohoto hranolu.

Sklada se z:

Paky spousté, ktera pracuje na podobném principu jako nékteré kuSe a je vyrobena z
kusu oceli, ktery byl ohnut, svafen a opracovan do pozadovaného tvaru.

Supportu, ktery je navazan pomoci dvou kovovych ok na tétivu a je usazen v drazce
hranolu. Je vyroben z tvrdého dubového dieva (jako zvlasté namahany prvek).
Zadniho pfeplatovani, které je vyrobeno z plechové desticky a zakryva az Gplny konec
zékladového hranolu. Funkce této desticky je jednoduchd, slouzi jako zardzka pro
support (zabrani pfetazeni balisty) a zaroven zabranuje nadzvedavani supportu pfi
plném nataZeni a drZeni spousté (paky).

Zajist'uje nejen napindni, ale 1 jisténi pii nasledném vystielu. Je sloZen z nasledujicich ¢asti:

Zkroucenych provazi, které jsou z pfirodniho materidlu a maji primér 6mm. Tyto
provazy jsou 4 krat obtoceny — pocet odpovida Sitfce drazky v ramenech, a vloZzeny do
otvort v ,.kiidlech® balisty po kazdé stran¢.

Napinacich tycek, které nalezneme na vrchni i1 spodni strané¢ napnutého provazu po
obou stranach (celkem 4ks). Pomoci téchto tycek napiname (soumérné) zde piipravené
provazy s vlozenymi rameny. Tyto napinaci tycky jsou zajiStény proti nechténému
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pohybu, ¢i vysmeknuti za pomoci tyblu, které Ize dle potfeby piesunovat mezi otvory,
coz ma za nasledek vétsi nebo mensi utazeni provazi.

HISTORIE

Na prvni pohled se jedna o historicky vynalez a mohlo by se sice zdat, ze balista je
vynalezem Rimani, ale opak je pravdou. Dfive neZ vznikla prvni balista, byly ve starém
Recku sestrojeny dvé vrhaci zbrané s nazvy oxybeles a gastraphetes, které fungovaly na
principu, ktery lze pfirovnat kusim, jak je zname dnes. Postupnym vyvojem vznikly rizné
typy balist, od nejvétsich (umisténych na vézich) az po mensi tzv. Skorpiony, které byly jen o
néco malo vétsi, nez je zde vytvoreny model.

Po pohlceni feckych méstskych statdl ziskali Rimané, kromé jiného, i plany na tuto
obléhaci zbran a naucili se ji hojn€ vyuzivat. Nejvyssi dostiel zbrané byl zhruba 460m, piesto
byla zbran pro vétsi efektivitu pouzivana na mensi vzdalenosti. Kromé ostépu (Sipt1) byla
balista schopna vrhat i kameny. Véha téchto kamenli byla pocitana na talenty a jedny
Z nejvétsich balist byly schopny vrhat kameny o hmotnosti 3 talent a vice (coz odpovida cca
78kQ).

MOKRE PROVAZY

V ramci zkoumani vlastnosti provazi, které byly pouzity pifi tvorbé modelu balisty,
zejména pak pruznosti jsem narazil na mytus o mokrych napinacich provazech, potazmo
tétivaich. Domnénky jsou takové, ze pfi namoceni tétivy nebo napinacich provazi tyto
provazy povoli a nejsou tak pruzné. Vysledkem toho ma byt zhorSeni balistickych vlastnosti
zbrané.

Osobné jsem si toto tvrzeni nevyzkousel v praxi, ale pouzil jsem zavéry ze zkoumani
panem Payne-Gallweyem. Ten provedl test pti vlozeni kuSe do barelu s vodou na cely den a
naslednym métfenim. Vysledkem tohoto testu bylo, Ze tétivu kuSe bylo mozné natahnout
zhruba o 1 palec dale, nez pted vloZenim do vody. Zavér tedy zni, Ze voda sice ma vliv na
pruznost lan a tétiv, ale ne tak zdvaznou, aby to vyrazné ovlivnilo vlastnosti zbrané. Zvlasté
pokud se na lana a tétivu pouzije vosk jako impregnace.

Jednim z piikladii této teorie muze byt velice znama bitva u Krescaku (Crécy) v roce
1346. Jak je zndmo, utkala se zde anglicka armada v Cele s kralem Eduardem III. a drtivé
porazila pocetné siln€j$i vojsko francouzského krale Filipa VI. Kromé jinych aspektl, mél
udajné vliv na bitvu 1 no¢ni lijak, ktery se spustil den pted bitvou. Tuto skute¢nost popsal
kronikai Jean de Vanette tak, ze mokré tétivy francouzskych kus$i méli za nasledek
neefektivni stielbu na anglické jednotky. Na rozdil od dlouhych anglickych lukt pry nebylo
tak snadné tétivy kusi sejmout tak, jako to ud¢€lali anglicti luciStnici. Po testu, ktery byl
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popsan vysSe, mizeme tvrzeni o zasadnim ovlivnéni vysledku bitvy pouze letni boutkou
pon¢kud zpochybnit.

VYUZITI VE VYUCE

Model balisty byl vytvofen na pudé Zapadoceské univerzity — Fakulty pedagogické
nejen pro ucely zkoumadni, ale i za ucelem demonstrace ve Skole, napiiklad pii hodinach
fyziky. Fyzikalnimi pojmy, které lze demonstrovat na tomto modely jsou:

= Paka — kovova spoust’ drzici support pred vystielem
= Torze, akumulace energie — pfistupné zkroucené provazy umisténé na balisté
= Sila v tahu — samotné napinani balisty za Gi¢elem sttelby, méteni sily

PRAVNI HLEDISKO

Jelikoz stejné jako luk nebo kuSe mize byt i tento model balisty klasifikovan jako
stfelnd zbran kategorie D - historické zbrané. Zakon o zbranich, piedpis ¢. 119-2002 Sb.,
ktery se zabyva témito zbranémi, ovSem také specifikuje napinaci silu (pies 150N — 15kg), pfi
které je tato zbran zafazena do kategorie D. Proto neni jisté rozhodnuto o této klasifikaci.

Mg¢éftenim pii napinani tétivy pomoci kovového newtonmetru (mincife) jsem z rysky
precetl hodnotu 5kg, tedy SON. Tato priblizna hodnota se mi potvrdila i po nasledném meéteni
na systému PASCO, kdy jsem zjistil, Ze tento model dosahuje maximalni hodnoty napinani
45,8N, coz odpovida zhruba 4,6kg. I pfes tyto nizké hodnoty a malou nebezpeénost modelu,
je nutno dbat zvysené opatrnosti pii jeho pouzivani, zvlasté kdyz jsou funkce demonstrovany
détem.

ZAVER

Prace na modelu torzni balisty mi pfinesla mnoho novych praktickych poznatku nejen
Z oboru fyziky, historie, ale i pracovnich Cinnosti. Ucelem nebylo vytvofit zbran, kterda by
m¢éla ublizit, ale ucit pfemyslet a zkoumat. Doufam, Ze i stejn¢ tolik inspirace a pouceni jako
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me¢ piinese tento model balisty zakiim a studentiim, ktefi budou mit moznost vyzkouset si ho
V praxi.
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PRAKTICKA CAST DIPLOMOVE PRACVE —~ ROZVOJ TECHNICKYCH
KOMPETENCI ZAKA

PRACTICAL PART THE THESIS DEVELOPMENT OF PUPILS'
TECHNICAL COMPETENCES

LUBOS DRAXAL

Resumé

Prakticka cast, nejdrive popisuje zpusob osvojeni a pouzivani technickych kompetenci
V zajmovém utvaru Letecky modeldr. Na popis navazuje prizkum, obsahujici vyrobu
a porovnani vyrobku mezi devatou tridou a cleny zajmového utvaru. Cilem této prdce je zjistit
jaky vliv ma na rozvijeni a uroven technickych kompetenci dochdzka zZdkii do zajmového
utvaru technického zameéreni. Po stanoveni vysledkii priizkumu ndsleduje formulovani zavéru
s doporucenim.

Astract

Practical part describes the acquirement of and use of the technical competences in
aeromodellers club. The description is followed by a survey, that provides a close look at the
process of making a product and compares different results achieved by ninth-grade pupils on
one hand and interest group members on the other. The aim of the thesis is to find out how
influential technically-oriented clubs are in terms of technical competence development. The
end of the thesis is dedicated to evaluation of the survey, followed by conclusion with
recommendation.

UvOoD

V praktické ¢asti prace se vénuji konkrétni realizaci kompetenci v zdjmovém krouzku,
Letecky modelafr. Na tento popis navazuji prizkumem, kdy zaci devaté tiidy (14 az 15 let)
dostali za kol vyfesit postup a uskutecnit vyrobu vyrobku. Oproti nim dostali za tkol vytesit
stejny ukol 1 C¢lenové zajmového krouzku Letecky modelar, ktefi vSak nejsou vékove
vymezeni (od 8 do 18 let) tak jako Zaci ve stejném rocniku. Proto jsem zhodnotil postup
a vysledek prace na vybranych jedincich, ktefi si ptfiblizn¢ vékové odpovidali. Cilem této
prace bylo zjistit, jaky vliv mé na rozvijeni a Groven technickych kompetenci dochazka zakt
do z&4ymového utvaru technického zaméteni.
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Obrazek 1. Akademie DDM — Letecky modelat

REALIZACE KOMPETENCI V ZAJIMOVEM UTVARU LETECKY MODELAR

Tento z4jmovy utvar lze nalézt v DDM Nejdek pfi zékladni Skole Karlovarska
v Nejdku. V devatenacti letech, jsem zajmovy utvar pievzal jako vedouci Letos je tomu jiz
21 let a da se fici, Ze tato zkuSenost mé ptivedla po 16 letech pracovniho poméru na pozici
samostatného konstruktéra k profesi ucitele. Clenové se schazi jednou tydn& na 3 hodiny
(180 minut). Zajmovy utvar navstévuje kazdym rokem 10 az 15 ¢lenl. Letecky modelafr
se vénuje stavbé modeld letadel, které opravdu 1étaji. Jsou to modely riiznych velikosti a typd.
Od téch nejmensich hazedel a nefiditelnych vétront pro zacinajici modeléfe, az po velké
fiditelné vétron€, ¢i motorem pohanéné modely pro modelaife zkuSené. Zajimame se také
0 moderni technologie fizeni modeld nejen letadel ale i auticek na dalkové ovladani. Posledni
dobou se zabyvame principy fungovani kvadroptér (dronti) a jejich fizeni.

- - A
Obrazek 2. Ukazka vyrobenych modelt a dopliikové ¢innosti na Leteckém modelafi

Kromé samotné stavby modelii se zabyvame i samotnym létanim s vyrobenymi modely
letadel a jezdénim s modely aut na dalkové oviddani.

Jako podklad pro ziskavani teoretickych zakladi modelafeni pouzivam Vv zajmovém
Gtvaru knihu od autorti Josefa Novaka a Josefa Hoska, Uvod do stavby modelt letadel,
z roku 1935 (novéjsi publikace nejsou k dispozici, dostupné jsou jen modelaiské Casopisy
jako Letecky Modelat, ktery uz nevychéazi a RC modely, ze kterych ¢erpam nékteré postupy
a planky pro ¢leny z4jmového utvaru). Tato knizka popisuje d€jiny modelarstvi, obsahuje
teoretické zéklady letectvi, vysvétluje pojmy jako odpor vzduchu, nosna plocha, profil kiidla,

Vv v
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slov jako naptiklad Aerodynamika, deformace, dynamika, kinetika atd.

Jak vlastné¢ probihd osvojovani a néslednd realizace technickych kompetenci
na modelafi? Pro vysvétleni Vv praktické casti diplomové prace poslouzil popis cinnosti
modelafe zacateCnika od prvni ndvstévy az po dostavbu a zalétani prvniho modelu.

PRUZKUM V DIPLOMOVE PRACI

Cilem prizkumu bylo zjistit, jaky vliv m& na rozvijeni a uroven technickych
kompetenci dochdzka zdki do zdjmového utvaru technického zaméteni. Abych dosahl
hlavniho cile vyzkumu, rozhodl jsem se zadat vyrobu vyrobku zakiim devaté tfidy v hodinach
pracovniho vyucovani. Ti maji stanovenou ¢asovou dotaci jedné vyucovaci hodiny (45 min)
pracovnich ¢innosti tydné. Systém na Skole je nastaven tak, Ze jsou v jeden den spojeny dvé
hodiny a to jednou za ctrnact dni. Ten stejny vyrobek dostali za ukol vyrobit i ¢lenové
leteckého modelafe. Zajmovy utvar se kona jednou tydné. Jedno setkani trva ¢tyii vyucovaci
hodiny (180 min). Jelikoz jsem chtél zajistit vS§em ucastnikim prizkumu stejné podminky,
stanovil jsem jesté pied zacatkem prizkumu pravidla, ktera jsou v diplomové praci popsana.
Vyrobky obou skupin (vybér vyrobkil a jeho zdivodnéni je soucasti diplomové prace) jsem
na konci mezi sebou porovnal. Z téchto zjiSténi jsem urcil vysledek, ten jsem zhodnotil
a vyvodil zavér.

ZADANI VYROBKU
120° a5 - 2‘7'7< h P
! 4 ? A
-0~/ /=t |*,
150 o
-l >
Ty =
'I'EA L1 1 _: 'y 3"
A | ¥ -

Pro vyrobu jsem vybral podlozku pod hrnec, kterd je vyrobena kompletné ze dieva.
Kompletni zadani jsem vypracoval a rozdal vSem uc€astnikiim prizkumu. Zadani obsahuje
nazev vyrobku, motivaci, cil, pracovni postup, pomticky, kritéria hodnoceni, technicky vykres
a fotografie hotovych vyrobkd.

Obrazek 3. Technicky vykres a ukazkova fotografie ze zadani podlozky pod hrnec
MERENE ROZMERY A VZHLED A VYBER VYROBKU

Pro zdarné urceni vysledku prazkumu jsem v diplomové praci urcil, jaké rozmeéry a
jak je potieba méfit rozméry stanovené na technickém vykrese. Pro kvalitu opracovani
povrchu jsem zvolil slovni rozliSeni, které jsem také jasné urcil. Ze zdjmového krouzku jsem
vybral vSechny vyrobené vyrobky, ke kterym jsem ptidal vyrobek zdka z devaté tiidy, ktery
navstévoval jeden Skolni rok zajmovy utvar Letecky modeléf. Jednalo se o pét vyrobka.
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Z devaté ttidy jsem se rozhodl vybrat ze vSech vyrobenych vyrobkil pét nejlepSich
a to po jejich zméreni.

REALIZACE VYROBKU

Do samotné realizace vyrobku jsem nezasahoval, Vysvétlil jsem vSem z(castnénym
organizaci prizkumu a sdélil jim, ze budu pfitomen v hodinach tak i v zajmovém tutvaru jen
jako dohled a budu kontrolovat bezpecnost prace.

Popis pribéhu realizace vyroby vyrobku v hodinach pracovnich ¢innosti 1 v zdjmovém
utvaru jsem v diplomové praci konkrétné popsal i s postiehy, jak se od sebe realizace lisila.

Obrazek 4. Zacatek vyroby v devaté tiid¢ a kontrola rozmeért ¢lenem modelare béhem vyroby
MERENI VYSLEDKU REALIZACE VYROBKU A JEJICH POROVNANI

Vyrobky jsem zméfil a zjisténé udaje zaznamenal do ptrehlednych tabulek pro tfidu
a zajmovy utvar zvIast. U tfidy jsem provedl vybér péti nejlepSich vyrobkl, které jsem
umistil do samostatné tabulky. Poté jsem jeSté pro jasné stanoveni a porovnani vysledki
vytvofil tabulky nejvétSich odchylek od spravnych rozmér. Tabulky jsem vytvofil tak,
7e U méteného rozméru jsem vybral ze vSech péti vyrobki ty nejvétsi odchylky, jak do plusu,
tak do minusu.

Nasledné jsem u kazdého méfeného rozméru vytvoril graf, ze kterého je jasné, jak si
vedli zaci tfidy a ¢lenové modelare. Z téchto grafii se jiz dalo snadno vyvodit vysledek
prizkumu. Pro ukazku uvadim graf nejvétSich odchylek jednotlivych rozmért, ze kterého
jasné vyplyva vysledek prizkumu.
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Porovnani nejvétsich odchylek rozméru
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Graf 1 Porovnani nejvétsich odchylek jednotlivych rozméri
ZAVER

Na zacatku prizkumu jsem polozil otdzku. Ma vliv na ziskdvani technickych
kompetenci dochdzka do zajmového tutvaru technického zaméfeni, v tomto piipadé
do Leteckého modelaie? Po provedeném prizkumu musim odpovédét jednoznacnou
odpovédi. Ano ma! A konkrétné velmi pozitivni. Tento vysledek je jasné podlozen
provedenym vyzkumem, kdy jsem porovnal 5 vyrobka ¢lenli modelafe (dva ¢lenové o dva
roky mladsi nez zaci devaté tiidy!) s 5 nejlepSimi vybranymi vyrobky zaka devaté tridy.
Nejlépe je vysledek patrny v grafu 1, ktery mezi sebou porovnava nejveétsi namétené
odchylky na vyrobcich od vykresovych rozméra. Ve vSech métenych parametrech je vysledek
prikkazné lepsi u zajmového Utvaru Letecky modelaf. Stejny zaver potvrzuji 1 ostatni grafy
jednotlivych rozméri. Co se ty¢e provedeni a kvality povrchu podle udaji zjisténych
v prizkumu je zcela jasné, Ze opét zvitézil zdjmovy utvar. Vyrazny rozdil ve prospéch
modelafe byl i v potfebném Case pro dokonceni vyrobku.

Ptiznam se, Ze podobny vysledek jsem oc¢ekaval, ale v Zadném piipadé ne tak vyrazny
ve prospéch zajmového utvaru. Pro¢ tomu tak je? Po tvaze bych se rad pozastavil
nad ¢asovou dotaci technické vychovy v zakladnim vzdélavani. Podle mého zavéru je
nejveétSim problémem v ziskdvani a rozvijeni technickych kompetenci Casovd dotace
technické vychovy na zdkladni Skole. Vzdyt' k vytvareni dovednosti u zakt obvykle vede
cviceni. Nemyslim tim pifimo opakovani téhoz procesu do nekonecna, mam na mysli
uvédomélou ¢innost, pii které se pouzivaji a rozvijeji riznorodé dovednosti. Cinnost, pfi které
dojde u zéka k pochopeni pomoci vlastni zkuSenosti. Jak ale miize probihat cvic¢eni s jednou
hodinou vyuky pracovnich ¢innosti tydné? Z vlastni zkuSenosti ucitele technické vychovy
na zakladni Skole musim konstatovat, Ze védomosti a dovednosti, které ucitel ma zakim
pfedat, je mnoho, ale ¢asu velmi malo.

Domnivam se, ze piiprava zaki v technickych oblastech respektive ziskavani
technickych kompetenci je v dneSni moderni dobé¢ velice dulezité a pro dalsi uplatnéni vétSiny
zakl naprosto nezbytné. Proto bych doporucoval technické kompetence rozvijet jakymkoli
vhodnym zptisobem. Jednim z nich je naptiklad dochazka do zdjmového utvaru technického
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zaméieni. Zaci tak dostanou moznost piipravovat se na své mozné budouci zaméstnani
a uplatnéni v zivoté jiz na zakladni Skole. Ziskaji manudlni zru¢nost a motorické dovednosti
(hrubé 1 jemné motorické dovednosti), které se v dospélosti uz velice tézko ziskavaji.

Pti hodnoceni prizkumu jsem se také zamyslel nad tim, jaké vyhody mé zajmovy
utvar oproti klasickému vyucovani. Nelze nez konstatovat, ze rozdilovym faktorem, kromé
asové dotace, je hlavné motivace. Clen zajmového utvaru totiz dochazi do utvaru dobrovolné
a vykonava v ném c¢innost, ktera ho bavi a zajima. Toto zjiSténi je pro mne jako ucitele
i vedouciho zajmového krouzku velka vyzva. Zalezi totiz hlavné na uciteli, aby vytvofil
zékum k ziskavani technickych kompetenci co nejlepsi podminky a dostatecné je pfipravenou
vyukou motivoval.
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ZARAZENI 3D MODELOYANi DO VYUKY NA ZAKLADNICH
SKOLACH

INCLUSION OF 3D MODELING INTO TEACHING AT PRIMARY
SCHOOLS

JAN FADRHONC, JAN KRAL

Resumé

Cilem této prace je poskytnout vyucujicim komplexni didakticky material pro zavedeni 3D
modelovani do vyuky, at’ uz v oblasti informatiky, nebo v oblasti technické vychovy. Prdce
obsahuje informace o zarazeni vyuky 3D modelovani do RVP, analyzu vybranych SVP, popis
programu a jeho vybranych funkci a zakladni sadu prikladii s navody pro tvorbu.

Abstract

The goal of this work is to give teachers a complex didactic material for 3D modeling
implementation into teaching, whether in computer science or in technical education. This
work contains information about inclusion of teaching 3D modeling into RVP, analysis of
selected SVP, program description and its selected functions and a basic set of examples with
instructions for its realization.

UVOD

V soucasnosti je ve spolecnosti patrnd snaha o podporu technického vzdélavani. Je
zapotiebi podpofit technické vzdélani jiz na zékladnich Skolach. To znamend neucit pouze
podle starych a vétSinou osvédcenych postupti, ale pfinaset do vyuky i nové zpisoby a
technologie.

Prikladem nam mohou byt Skoly ucici technické kresleni jiz zastaralymi postupy. Déti
jsou mnohdy znudéné jiz pii piedstavé toho, Ze zase budou muset oteviit sesit a rysovat. Pro
vyuku zakl je ukédzka ru€niho rysovani jist€ piinosna, ale neméla by se na tom zakladat
celoroéni vyuka. Zaci jsou &asto motivovani pouze znamkou a navic schopnost ruéniho
rysovani v redlném zivoté se dnes jiz jen t€Zko uplatni, nebot’ se v dneSni dobé rysuje
prevazné jen pomoci riznych aplikaci a specializovaného software. Nebylo by tedy vhodnéjsi
déti ucit néco, co vyuziji?

Jednou z moznosti jak ,,uéit néco jinak™ se mize stat vyuka 3D modelovani. Zaci jsou
mnohdy motivovani jiz samotnym tématem prace. S vhodnym softwarem je jedna o relativné
téZ bez vétSich obtizi pojmout 1 zdbavnou formou bez toho, aby se snizila jeji efektivita.

Vyuka informatiky je v dnes$ni spolecnosti potifeba vice nez kdy ptfedtim. Pro dobré
uplatnéni v Zivoté je velmi uZite¢na schopnost ovladani rtiznych druhd programt. Mimo
zékladni kancelafské aplikace, jejichz spravné ovladani je predpokladem pocitacové
gramotnosti, by se mély vyu€ovat spravné postupy pro praci s pocitacovou grafikou. Vyuka
tvorby pocitacové grafiky rozviji piredstavivost, kreativitu a jemnou motoriku. Dalsi
nadstavbou prace s grafikou je pravé 3D modelovani, které tyto kompetence rozviji ve vétsi
mife a ddva zakiim nové perspektivy.

Pokud se podivame na vyuzitelnost v praxi, tak o lidi schopné 3D modelovani je stale
z4jem, nebot’ tyto dovednosti maji Siroké vyuziti (architektura, strojirenstvi, filmovy a herni
pramysl...). Nekteré zaky mohou pravé tato hlediska presvédcit k volbé technicky zaméfené
Skoly.
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ANALYZA RVP

Pokud se podivime na vzdélavaci oblast Informatika a komunikacni technologie,
zjistime, Ze neni pfimo uvedena povinnost ucit 3D modelovani. V podstaté zde o ném neni ani
zminka. Pfesto bychom mohli vyuku 3D modelovani zatradit do vyuky druhého stupné, a to
zejména do ¢asti nazvané zpracovani a vyuziti informaci. Na 3D modelovani se mizeme také
podivat z pohledu mezipiedmétovych vazeb. Uplatnéni 3D modelovani také najdeme ve
vzdélavaci oblasti Clovék a svét prace, a to zejména v tématu Design a konstruovéani. Oblast
Matematika a jeji aplikace se podle RVP 3D modelovani tykd jen neptimo.

Informatika a komunikacni technologie
Zpracovani a vyuZiti informaci

Ocekévané vystupy:
ovlada praci s textovymi a grafickymi editory i tabulkovymi editory a vyuziva

vhodnych aplikaci
= yplatiluje zékladni esteticka a typografickd pravidla pro praci s textem a
obrazem
= zpracuje a prezentuje na uzivatelské tirovni informace v textové a multimedialni
formé
U¢ivo:

= pocitatova grafika, rastrové a vektorové programy
Clovék a svét prace

Design a konstruovani
Ocekavané vystupy:

sestavi podle navodu, nacrtu, planu, jednoduchého programu dany model
U¢ivo:

* navod, predloha, nacrt, plan, schéma, jednoduchy program

ANALYZA SVP

Pro vybér analyzy byly vybrany Plzeniské Skoly, které maji na internetu k dispozici své
SVP. Tento pozadavek splnilo pouze tfinact zakladnich $kol. Skolni dokumenty prosly
analyzou ve vztahu k vyuce 3D modelovani a rozsahu této vyuky. Analyza vzdélavaci oblasti
Informaéni a komunikacni technologie (dale informatika) je zaméfena pouze na druhy stupen,
protoZe na prvnim stupni by vyuka 3D modelovani nemusela spliiovat pfiméfenost k véku a
vyvoji zékd. Na moznost mezipfedmétové vazby je zaméfena analyza vzdélavaci oblasti
Clovek a svét prace.

Vybrané vysledky analyzy SVP

Zakladni Skoly své dokumenty pfiili§ neaktualizuji, pét zakladnich Skol dava k dispozici
dokonce SVP z roku 2007. U nékterych $kol SVP v &asti IKT nespliiuje ani naroky RVP a je
zahadou, jak mohlo byt chvaleno.

Po provedeni analyz ¢asti SVP zaméienych na informatiku jasné vyplyva, Ze vyuka 3D
modelovani probiha na dvou 8kolach, 1. ZS a 10. ZS. Z SVP
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Ze stranek jednotlivych Skol se nam také podarilo zjistit, ze dvé Skoly maji v provozu
3D tiskarnu. Tyto Skoly vSak v SVP neuvadéji jak, a zdali viibec 3D tiskarnu pifi vyuce
pouzivaji.

VYBER SOFTWARU

Pro 3D modelovani existuje mnozstvi rozli¢cnych programi. Tyto programy se lisi ve
zpusobu prace, zaméfeni, moznostech tvorby, charakteru virtudlnich modeld, dostupnosti a
mnohych dalSich parametrech a vlastnostech. V tomto piipadé vybér zavisi predevSim na
dostupnosti a uzivatelské privétivosti. Neni zapotiebi mit program, ktery nadm umozni
vymodelovat vSe, ale program, ve kterém zvladne bez vétSich obtizi pracovat zak druhého
stupné.

Pro vyuku 3D modelovani jsme vybrali program SketchUp. Vyhodou je, Ze je pro
vyukové i soukromé ucely zdarma, coz je v dnesni napjaté finan¢ni situaci ve skolstvi bohuzel
jeden z nejdilezitéjSich aspektli. Pro Skoly tedy neznamend Zadnou financni zatéz a je
dostupny i zaktim, ktefi na rozdil od jinych programi mohou v praci pokracovat i na svych
osobnich pocitacich.

Dalsi nesporna vyhoda je intuitivni ovladani, a s tim spojend kratkd doba uceni urcena
pro orientaci a zdkladni funkce programu. Program také neobsahuje pfili§ velky vybér
nastrojii, které by u déti mohly odvadét pozornost, nebo je zmést. Program umoziuje ruéné
editovat model (posouvat hrany a body modelu) a existuje moZznost sklddat model z
jednotlivych ploch.

Naopak program ma i nékteré nevyhody, zejména pak nestandardni prace s nékterymi
nastroji, nedostupnost nékterych nastroji a funkci a nékdy téz dochazi k chybam, které
zavazné ovliviuji tvorbu modelu. Program mé& malo nastroji a prace s nimi je velmi
zjednodusena. Lze tedy dosahnout mnohdy stejnych vysledkt, jako kdyz mate nastroje
specifické, ale nastroje programu se v nékterych piipadech chovaji nestandardné, protoze
nedokaZou rozlisit, jakou funkci po nich uZivatel chce.

Program disponuje moznosti pfipojeni riznych modult. Ty pfinaseni nékteré chybéjici
funkce a néstroje a nové moznosti tvorby.

I pfes vSechny zminéné nevyhody ndm v porovnani s ostatnimi programy piijde
nejvhodnéjsi pro vyuku na zakladnich Skolach praveé program SketchUp.

PROGRAM SKETCHUP

SketchUp je program pro tvorbu 3D modell, které lIze vyuzit v architektufe, designu
interiéru, tvorbé modell pro strojni soucastky a designu pro videa a filmy.

Je distribuovan ve dvou verzich. V placeni verzi SketchUp Pro a ve volné dostupné
verzi SketchUp Make.
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Popis vybranych funkci programu SketchUp

Soucasti prace je popis vybranych funkci pro zakladni operace v programu Sketchup a
doporucené rozvrzeni panelli pro snadnéjSi orientaci v programu. Popis funkci obsahuje
jednotlivé funkce s jejich popisem a dostupnosti v programu.

Moduly

Existuje spousta modulti pro program SketchUp, které maji vliv na celou fadu funkci
programu. Moduly do programu SketchUp naleznete na http://extensions.sketchup.com/ nebo
piimo v programu SketchUp v nabidce Window pod volbou ExtensionWarehouse.

Pro vyuku na zékladnich Skoldch neni potieba zadny piridavny modul, piiklady jsou
piizptisobeny pouze pro zakladni verzi programu.

Pro ptipadny 3D tisk doporu¢ujeme modul umoziujici export 3D modelu do souboru STL,
ktery je k dispozici na http://extensions.sketchup.com/en/content/sketchup-stl.

DIDAKTIKA K 3D MODELOVANI

Vzhledem k pfimétenosti véku by se mélo 3D modelovani ucit na druhém stupni
zékladni Skoly a spise az od 7. tfidy. Po obsahové strance je 3D modelovani v podstaté
nadstavbou vyuky prace s grafikou v grafickych editorech. Vzhledem k tomuto faktu je
vhodné¢ 3D modelovani ucit v piipadech, kdy je ke vzdélavaci oblasti IKT piifazena
dostate¢na hodinova dotace. Tuto hodinovou dotaci odhadujeme na 4 a vice hodin vyuky
informatiky pro druhy stupenl. Pokud by se ucila i na Skolach s nizs§i hodinovou dotaci pro 2.
stupeni, mohlo by dojit k zanedbéni rozsahu vyuky IKT doporu¢enym RVP.

Vyuka by méla zalit strucnym vysvétlenim, k ¢emu se vyuzivaji 3D modely v praxi.
Ucitel by mél nasledné ukézat praci s kamerou a objekty. Také by se nemélo zapominat na
vysvétleni a ukdzku funkci dilezitych nastroji. To by bylo vhodné demonstrovat na jednom
nebo vice jednoduchych spolecnych piikladi. Pro demonstraci by se dal vyuzit piiklad kostka
nebo domek ve zjednodusené forme.

Nasledovala by samostatnd prace na jednoduchém ptikladu. Ucitel by mél pozorovat
déti, poméhat jim. Pokud by se vyskytl n&jaky opakovany problém, mél by vSem détem
spole¢né ukazat jeho feSeni.

V dalSich hodinadch by ucitel pokraoval v podobném duchu a zadaval sloZité&;si
priklady, ty by mél vybirat podle hodinové dotace, schopnosti zakiti a moznosti 3D tisku.
Pokud by se objevil zak, ktery chybél, mohl by mu ucitel zpfistupnit animaci s ptiklady z
minulych hodin, podle kterych by zak tyto ptiklady mohl vypracovat.

Pro spravny pribéh vyucovani 3D modelovani je vhodné, aby si vyucujici pfedem
vyzkousel vSechny pfiiklady. Ptiklady vyzaduji ur¢itou uroven ptizpusobeni dané skupiné
74k, a to minimalné v oblasti motivacni. Déle je tfeba, aby vyucujici byl schopen zakiim
poradit v piipadech, kdy si zak nevi s ikolem rady. Toho nebude vyucujici schopen, pokud si
dany ptiklad nezkusi sam sestrojit.

Ptiklady jsou koncipovany pro program SketchUp, ale Ize je bez vétSich obtizi
pfizplsobit jinym 3D modelovacim programim. Je pak ale nutné brat na zietel, Ze se zméni
jak nastroje pro tvorbu, tak nékteré postupy, které mohou byt v jinych programech odlisné.

PRIKLADY
Byla vytvotfena sada dvanacti uloh, které provedou zéky zdklady tvorby 3D modela od

nejjednodussich prikladt, jakymi jsou Araci kostka nebo Figurka pro hru ¢lovéce nezlob se,
az po priklad komplexni tvorby modelu hradu.
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Soucasti ptikladii uréenych pro vyuku zékladnich nastrojii a funkci jsou i animace a
navody, které mohou pomoci vyucujicim k sezndmeni nebo pfipomenuti dané problematiky
zaktim v doplnéni zameskané latky.

Cile Vyuky 3D modelovani
74k si osvoji logiku, principy a postupy tvorby 3D modeld (v mife dané

rozsahem vyuky).

= 74k ziska predstavu o tom, co to je 3D grafika a co 3D modelovani jako ¢innost
obnasi.

= 74k si osvoji praci s vybranym 3D modelovacim programem (v mife dané
rozsahem vyuky).

Ocekavané vystupy zZaka
Ocekévané vystupy piestavuji znalosti a schopnosti, které by zdci méli mit po
absolvovani vyuky osvojeny.
= 74k bude umét vytvaiet jednoduché objekty (kruznice, kiivka, ...).
= 74k bude schopen vytahovat a zatahovat objekty do prostoru.
= 74k bude umét vytvaiet rotaéni objekty (rotace plochy kolem osy).
= 74k pochopi zakladni praci s méfitkem a bude schopen navrhnout model o danych
rozmérech.
= 74k pochopi, jak vhodné pouzit kopirovani a vkladani objektli manipulaci s
objekty (pfesouvat, ménit tvar,...).
= 74k bude schopen vytvaiet objekty vytazenim podle kiivky.
= Zik bude spravné a efektivné pouzivat nastroje (pokud je dostate¢na hodinova
dotace).

Seznam a charakteristika prikladu

Hraci kostka — Jednoduchy tivodni ptiklad zaméfeny na tvorbu pomoci vysunuti. Dale
je vhodny k predstaveni prace s méfitkem a vyuziti pomocnych car pro pifesnou tvorbu,
oznacovani objektli a moznosti kopirovani objekti.

Figurka — Jednoduchy uvodni piiklad zaméfeny na tvorbu rotacniho télesa. Dale
umoznuje predstavit zakiim préaci s méfitkem, oznaCovani objektl a moznosti kopirovani
objekta.

Vaza — Priklad zaméteny na ukdzku tvorby dutého rotacniho télesa.

Hrnek — Priklad zaméfeny na ukazku tvorby dutého rotacniho télesa a tvorby téles
pomoci vytazeni po kiivce. Zaci si v tomto piikladu dale vyzkousi pfemistovani a spojovani
objekta.

Krabicka od sirek — Pfiklad zaméfeny na tvorbu pomoci vysunuti. Je vhodny
pfedevsim k piedstaveni prace s métitkem a procviceni pfesné tvorby modelu.

Ptaci budka — Piiklad zaméfeny na tvorbu pomoci vysunuti. Je vhodny k ptfedstaveni
prace s mefitkem a procviceni piesné tvorby modelu. Pfindsi propojeni mezi virtudlni a
praktickou tvorbou. Ptiklad navrhu designu pomoci pocitace pred jeho fyzickou tvorbou.

Domek 1 — Priklad cili na samostatnou praci. Model je obvykle tvofen pomoci
vysunuti. Naroénost modelu je dana mnoZstvim prvki a detailnosti jejich zpracovéani. Zaci si
procvi¢i znalosti a dovednosti ziskané v predchozi tvorbé a jsou nuceni samostatné fesit
problémové situace, které pii tvorbé nastanou.

Domek 2 — Obdoba ptikladu Domek 1 pouze s vyssi naro¢nosti na zpracovani. Zadani
je vice specifické a je vyzadovano propracovani az do detaili, na rozdil od piedchoziho
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piikladu. Naroky jsou kladeny pfedevSim na dodrzeni urcitych rozméri u stejnych casti
(okna, kliky,...). Zaci si zde mohou velmi dobfe procvi¢it oznadovani, kopirovani a vkladani
objektt.

Auto — Stfedné narocny piiklad zaméfeny na cit pro detail, kreativitu a vyuziti
pomocnych car. Téz je zde kladen diiraz na zachovani rozmért stejnych prvk modelu.

Terén — Naro¢ny piiklad zaméfeny na specifickou vlastnost modelt v programu
SketchUp, a stim spojeny specificky zptisob tvorby. Zaci si vném pomoci skladani
jednotlivych ploch vytvoii vytez terénu. Tento model dale vyuziji v komplexnim piikladu
Hrad. Piiklad je dale vhodny pro procviceni prace s texturami.

Strom — Narocny piiklad, ve kterém si zaci vyzkousi vytvofit relativné slozity model
stromu. Prace je zaméfena na presouvani, skladani a spojovani a tipravu tvaru modelii. Model
je mozné vyuZit pfi tvorbé komplexniho modelu Hrad.

Hrad — Komplexni a ¢asové naroény piiklad. Zaci si zde vytvoti detailni model hradu,
pfi¢emz vyuziji modelti vytvofenych v pifedchozich hodinach. Ptiklad funguje jako shrnuti
ziskanych znalosti. Nové se zde Zaci setkaji s vkladanim modeld a Gpravou jejich velikosti.

3D MODELOVANI V PRAXI

Cast uvedenych piikladii byla odzkousena v praxi na kratkych kurzech 3D modelovani.

Jednalo se o kurzy s ¢asovou dotaci 2 az 4 vyu€ovacich hodin, pofadanych pro zaky 6.
az 9. t¥id zakladni $koly. Zaci prosli s vyudujicim spole¢né 2 az 3 piiklady, kdy tvofili model
spole¢né¢ s vyucujicim, a nasledné dostali 1 az 2 ptiklady pro samostatnou praci. Vybér
ptikladii odpovidal v€ku zakl a tomu, jak si zaci dokazali poradit s predeslymi ptiklady.
Z hlediska ¢asové dotace kurzii nebylo mozné zaradit Casoveé naro¢néjsi ulohy a komplexnéjsi
zpisoby tvorby.

Vystupnim vytvorem zakd byl model nazvany ,,Dim tvych sni“. Jednalo se o
modifikovany ptiklad Domek 1, kdy Zaci tvofily dim podle svych vlastnich piedstav s tim, Ze
musi mit ur¢ité povinné ¢asti, jako jsou okna, dvefe a podobné. Zadani bylo realizovano
pomoci soutéze.

Kvalita vystupnich modelt byla velice riiznorodd, nicméné Zaci prokazali, ze jsou
dotazy jsme se dozvédéli, Ze se nékteti zaci nasledné tvorbé 3D modelld vénovali i ve svém
volném case.

ZAVER

Cilem bylo vytvofit material, ktery by pomohl vyucujicim se zafazenim 3D modelovani do
stavajici vyuky na zdkladnich Skolach. Prace obsahuje popis zafazeni tématu do RVP, coz
usnadni tUpravu stavajicich SVP. Dale zahrnuje sadu uloh, uréenych pro vyuku 3D
modelovani. Cast uloh byla jiz vyzkousena v praxi v kurzech 3D modelovani, které se u zaki
1 vyucujicich setkaly s kladnym ohlasem.
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PROJECT WORK LEARNING - PATENT, FIRST PERSON VIEW
FROM AIRPLANE »FROM IDEA TO PRODUCT«

LUKA ARTELJ, JOZICA BEZJAK, EDVARD TRDAN

ABSTRACT

We got the idea for the research after the last year's seccess (Intelligent Multicopter). To
make the task even better, we decided to build an unmanned airplane with added electronics,
telemetry, with multiple cameras and a video image transfer. This is the FPV or the first
person view. The aircraft is a flying platform in the shape of a wing that flies with two control
surfaces and the drive motor. It is operated by a radio-controlled 2.4 GHz transmitter, which
determines the heading, the altitude, the bank angle and the speed of the flight. By moving the
control surfaces we can change the direction of flight and also by the help of the intelligent
autopilot, pitot tubes and other sensors, to which inputs from the receiver are brought.
Autopilot makes the correct adjustments by the help of the PID loop. The path of the flight
plane is to follow can also be written on a map by using a computer.

If a failure occurs, the plane will return to the starting point. We fly in different regimes of flight: manual,
stabilized, automatically, by using a GPS or via a computer. The plane has one brushless 14.8 V motor with
speed controllers, which operate at a frequency of 480 Hz. It is powered by a LiPo battery 4S1P = 14.8 with the
capacity of 5000 mAh 25 C (C is discharge coefficient). This battery allows up to 60 minutes of flying time at an
average consumption of current at 5 A at ideal conditions. Big wings also allow gliding. Flying requires some
skills. The PID loop provides a very stable and responsive flying. The live images are sent to the operator over
two 250 mW video transmitter cameras. In addition, we have access to the flight data on the LCD display.
However, for good and safe flying many years of experience and compliance with the current legislation are
required.

Key words: pitot tube, sensors, PID loop, flight controller, GPS.

PROJEKTNO UCNO DELO - PATENT, OSEBNI POGLED IZ BREZPILOTNEGA LETALNIKA "OD IDEJE DO IZDELKA"
Student Luka Artelj, Ass.Prof. Ph.D.Ph.D. JoZica Bezjak, University of Primorska, Faculty of education, Prof.
Edvard Trdan, B.Sc., SSTS Siska, Ljubljana, Slovenia

POVZETEK

Na samo idejo smo prisli po doseZenem uspehu preteklega leta (Inteligentni multikopter). Da bi bila naloga Se
boljsa, smo se odlocCili za izgradnjo brez pilotnega letala z dodano elektroniko, telemetrijo, z ve¢ kamerami in
video prenosom slike. To je anglesko FPV ali slovensko osebni pogled. Letalo je letec¢a platforma v obliki krila, ki
leti s pomocjo dveh krmilnih povrsin in pogonskega motorja. Upravilja se ga z radijsko vodenim 2,4 GHz
oddajnikom, s katerim dolo¢amo smer, visino, nagib in hitrost letenja. S premikanjem krmilnih povrsin
spreminjamo smer z pomocjo inteligentnega avtopilota, pitotove cevi in ostalih senzorjev, na katere pripeljemo
vhode iz sprejemnika. Avtopilot jih pravilno preusmeri s pomocjo PID zanke. Letalu lahko tudi napisemo pot na
zemljevidu preko ra¢unalnika in na tej osnovi bo tudi sam letel.

Pri napaki se bo sam vrnil na izhodis¢no tocko. Letimo v razlicnih reZimih letenja: rocno, stabilizirano,
avtomatsko, letenje s pomocjo GPS-a, preko racunalnika. Letalo ima en brez krtacni trifazni 14.8 V motor z
regulatorjem vrtljajev, ki deluje na frekvenci 480 Hz. Napajanje dobi iz LiPo akumulatorja 4S1P = 14.8 V s
kapaciteto 5000 mAh 25 C. Ta akumulator omogoca do 60 minut letenja ob povprecni porabi 5 A in idealnih
pogojih. Velika krila omogocajo tudi jadranje. Upravljanje zahteva nekaj znanja. PID zanka omogoca zelo
stabilno in odzivno letenje. Dve kameri preko 250 mW video oddajnika posiljata sliko v Zivo do operaterja. V
pomoc so nam prikazani podatki o letu na LCD prikazovalniku. Za dobro in varno letenje pa so potrebne
dolgoletne izkusnje in upostevanje trenutne zakonodaje.
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Klju¢ne besede: pitotova cev, senzorji, PID zanka, avtopilot, GPS.

1. Ciljizdelave raziskovalne naloge.
Nas cilj raziskovalne naloge, je bilo izdelati letalo, ki bo letelo popolnoma avtonomno. To je avtopilot zimenom
Pixhavk, ki temelji na arduino plos¢o, z senzorji; pospeskomer, Ziroskop, barometer, tokovni senzor, pitotova
cev in GPS. Z temi senzorji letalo leti skoraj avtonomno, razen pristanka in vzleta.
Letalo vsebuje dve kameri, eno za snemanje in eno za upravljane letala. Obe sta vezani na en video oddajnik, ki
bo posiljal sliko do operaterja. Doseg video prenosa je omejen do 5 km dalec in viSino do 300m.

S tem lahko snemalo velike povrsine, kot so kmetijska polja, gozdovi, reke in SirSo pokrajino iz visjega pogleda.

Slika 1: Registracija letala.
2.Kaj je in kako deluje.

Nas izdelek, ki smo ga izdelali je radijsko vodeno letalo v obliki krila. Ni klasi¢na oblika letala, ampak je samo
krilo v deltasti obliki z vertikalnimi stabilizatorji za vecjo stabilnost. Pogonski motor je lociran v zadnjem delu
letala, da imamo spredaj dovolj prostora za kamero. Prednosti tega tipa letala so, je zelo enostaven za sestaviti
ali razstaviti na terenu, ima enostavne krmilne povrsine v primerjavi z klasi¢no obliko letala. Tovrstna oblika
povzroci veliko vzgona s tem letalo tudi jadra. Slabosti so; letalnik ne premore ostrih zavojev, velik vzgon pri
jadranju povzroca tezko pristajanje.

Upravlja se ga preko 2,4 GHz komande po visini, nagibu in hitrosti. Te trije osnovni ukazi zadosc¢ajo vse osnovne
zavoje, ki jih potrebujemo pri letu.

Imamo dve kameri ki prenasSata video prenos slike, direktno preko radijske povezave do operaterja, kiima LCD
prikazovalnik slike.
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Slika 2: Letalo.

2. Teoreticnidel.
Letalo z 2,4 GHz radijsko potajo in 5,8 GHz video prenosom naj bi letelo do 5 km dale¢ in 300 metrov viSine.

500 W motor z maksimalno porabo 40 A pri 15.8 voltih, naj bi zadoscal z akumulatorjem kapacitete 5000 mAh

do 60 minut letenja.
Teoreti¢no bi lahko letalo letelo popolnoma avtonomno z inteligentnim avtopilotom, a pot do tja je Se dolga in

ni varna. Tudi varnostni predpisi to ne dovoljujejo.

2.1. Elektricni nacrt.

Slika 3: Komponente projekta.
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3. Sestavni deli.
3.1. Pogonski motor.

Pogonski motor: brez krtacni trifazni 10 - 16,3 Voltni motor, ki je narejen predvsem za modelarska letala. Imajo
tocno dolocene obrate 950 KV od katerih je odvisna elisa.

Slika 4: Komponente pogonskega sistema.

3.2.Regulator vrtljajev.

Visokofrekvencni regulator izmeni¢ne napetosti, ki pretvori enosmerno napetost iz baterije v trofazni signal za
motorje, hitrost vrtenja regulira preko signalnega vodnika, ki gre iz avtopilota. S tem dolo¢amo hitrost letenja.
Maksimalen tok, ki ga dopusca je 40 A, ki je usklajeno z motorjem.

Avtopilot oddaja impulzni signal od 0,5ms do 1,5ms, ta signal regulator prebere kot 0% in 100%, seveda so
vmes $e vmesne stopnje.

Slika 5: Regulator vrtljajev.
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3.2. Servo motoriji.

Servo motorji so mehanizem, ki mehansko premakne rocico za 60° v levo ali desno. Hitrost premika iz ene
skrajnosti v drugo je 10ms in potisk na rocici je 2.5 Kg/cm.

Napajajo se preko avtopilota z 5V.

Pozicijo roCice doloca avtopilot z impulznim signalom od 0,5ms-leve skrajne pozicije, do 1,5ms do desne skrajne
pozicije.

Slika 6: Servo motor.

3.3. Elisa.

Elisa ali propeler, ki z vrtenjem omogocajo potisk letala in s tem preko kril ustvari vzgon, ki omogoci da letalo
leti. Elisa je namescena v zadnjem delu letala. Tako, da je v ospredju prostor za kameri. Hkrati je propeler
zloZljiv, letalo pa laZje jedra. odprta elisa bi ustvarila veéji upor. Velikost elise je 9x5 (228x127mm.) kar pomeni
228mm premer s korakom 127mm, v idealnih razmerah en obrat elise je 127mm potiska.

Slika 7: Elisa
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Slika 8: Elisa v poloZaju za jadranje.

3.3. OhiSje.

Ohisje letala je izdelano iz elaporja, podobno kot stiropor, a bolj proZzen in trpeznejsi. Razpon preko kril je
1600mm, dolzina 900mm in vse skupaj tehta 2 kilograma.

Slika 9: Ohisje.
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3.4. Akumulator.

Uporabili smo LiPo (litij polimer) akumulator, ki imajo najvisjo kapaciteto na svojo maso, pri danem toku.
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Slika 10: Krilo.

Lipo akumulatorji sprejemajo in oddajajo ogromne tokove do 50C praznjenja ali 10C (C je produkt z kapaciteto,

dobimo maksimalen varen oddan tok, ki temelji na notranjo upornost) polnjenja pri ¢emer pridemo tudi na
200A varnega toka. So pa akumulatorji lahko zelo nevarni, ¢e prekoracimo tok ali ponesrecen kratek stik,

akumulator se lahko napihne in zagori pri ¢emer oddaja toksic¢en plin.
Akumulatoriji se locijo po Stevilu ¢lenov in kapaciteti:

St. Clenov 251P 7.2V, 351P 11.1V, 4S1P 14.8V (napisane napetosti so nazivne vrednosti baterij)

West Mountain Radio - CBA Il

Volts

17.00 -

16.00

15.00 —

14.00

13.00

— Turnigy Nano-Tech 4.0 25-50C: 4 Li-poly cells, 4.0 Ah @ 5.90A

12.00

Turnigy Nano-Tech 4.0 25-50C:
Description: 4 Li-poly cells, 4.0 Ah @ 5.90A
Started At: 22/04/2011 3:09 PM
Discharge Rate: 5.90 A
Starting Voltage: 16.80 V
Ending Voltage: 12.39 V
Total Time (hh:mm:ss): 00:40:56
Tested Capacity: 4.037 Ah

Graf 1: Diagram za akumulatorje. (Vir: OneDrone. d.o.0.)
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Kapaciteta, ki se meri v mili amperskih urah: 2200mAh, 4000mAh...
Akumulatorji imajo tudi minimalno napetost 3.3V po ¢lenu. Maksimalna napetost je 4,2V po ¢lenu. Akumulator
moramo skladisciti pri napetosti 3.81V po ¢lenu pri daljSih mirovanjih, in shranjevati v ognjevarnih posodah ali

vrecCah. Teza akumulatorja je 230g.

Slika 11: LiPo akumolator.

3.5.0ddajnik.

Oddajnik ali radijska postaja s katero upravljamo letalo, deluje na frekvenci 2.4 GHz - 250mW - 6 kanalni
oddajnik. Z radijsko postajo posiljamo ukaze do avtopilota, nato jih preuredi v komande za letenje. Vgrajen ima

NiMh akumulator za napajanje.

Slika 12: Radijska postaja.
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3.5. Video prenos.

Video prenos je najbolj kompleksen del vsega letalnika. Vsaka napaka moti in povzro¢a motnje in nam krajsa
domet (lahko tudi iz 5 km na 500m). Uporabljamo video oddajnik moci 250mW, ki ima na frekvencah 5,8 GHz
domet do 5 Km. Video oddajnik napaja 12V in na vhode pripeljemo AV (avdio video) signal direktno iz kamere
in je prav tako napajana iz 12V.

Oddajnik ima SPA anteno (krozno polarizirana antena) ki najbolje oddaja radijski signal tudi ¢e ni vzporedno z
sprejemnisko anteno. Klasi¢éne antene morajo biti navpi¢ne in vzporedne, da doseZzemo najvecji domet, pri SPA
antenah pa ni pomembno ali je ali ni navpi¢na.

Slika 13: Video oddajnik

Poleg oddajnika imamo tudi sprejemnik, ki ima svojo posebno usmerjeno anteno (pach antena 13db) ploscata

usmerjena antena z 13db ojacenja. Edina slabost je, da antena sprejema signal samo iz ene smeri 90 stopinjski
kot.

Slika 14: Kamera.
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Slika 15: LCD prikazovalnik slike.

3.6.Avtopilot.

Krmilnik pixhavk je elektronika ki upravlja celotno letalo z nasimi ukazi hkrati pa nadzoruje stanje o letu, porabi
baterije, moc signalov, operativnost kamere. Te podatke nam prenasa neposredno na racunalnik in monitor
kjer imamo video sliko.

Slika 16: Avto pilot.

Krmilnik je najinteligentnejsi krmilnik izmed vseh na trgu. Ostali krmilniki so zaprto kodni in uporabniku ne
dopuscajo veliko opcij. Nas krmilnik je odprtokoden in zato lahko z njim po¢nemo prav vse kar se da. Ima zelo
mocan in zmogljiv procesor ki deluje na 32 bitnem operacijskem sistemu Arduplaner. Podvojeni senzorji
(pospeskomeri in Ziroskopi) so osnova za letenje, hkrati pa uporablja barometer, pitotovo cev in GPS sistem za
avtonomno letenje. Najbolj popularen konektor na krmilniki je pa I,C konektor, zelo uporaben hiter in zanesljiv,
nanj prikljuc¢imo Stevilne dodatke krmilniku.
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3.5.1. GPS.

GPS (global positioning system) je sistem za prepoznavanje lokacije na zemljevidu.

Letalo ga uporablja za avtonomno letenje. Signal potrebuje najmanj tri ali vec satelitov za natan¢no
pozicioniranje.

Preko racunalnika mu oznac¢imo pot po kateri bo letel, natan¢nost letenja je 1,5m.

Uporablja se ga samo na odprtih povrsinah saj se signal odbija od stavb, dreves in ostalih ovir.

GPS uporabljamo za meritev hitrosti, viSine in lokacije. Te podatke nam izpisuje na racunalnik in LCD monitor.
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Slika 19: GPS sistem

3.5.2. Pitotova cev.

Pitotova cev je aluminijasta votla cev, ki meri zracno hitrost letala. Prikaze dejansko hitrost letala glede na
veter saj uposSteva smer vetra.
Meri dinamicni pritisk in ga primerja s stati¢nim pritiskom.

Slika 20: Pitotova cev.
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3.5.3. Telemetrija.

Telemetrija- povezava podatkov s katero smo povezani na racunalnik in na njem vidimo vse parametre o letu.
Preko telemetrije tudi programiramo razlicne parametre letalnika. Radijska povezava deluje na 433 MHz,
250mW.

4. lzdelava.

Najprej smo izmerili maksimalni tok na pogonskem motorju, ki je znasal 18A, z napetostjo akumulatorja 15,8V
dobimo moc 284W. Z obremenitvijo pogonske elise 9x5.

Motor ima maksimalno moc¢ 600W, kar pomeni da let upravlja s polovico svoje moci.

Povprecna poraba je 6A, kar zadosc¢a za 50min letenja, poleg tega letalo jadra, kar mu poveca cas letenja do
60min.

Nato smo se lotili vgradnje servo motorjev v krila, ki so z vzvodi povezani do krmilnih povrsin in s tem letalo
krmilimo. Letalo ima dva servo motorja, enega na vsakem krilu, kar pri tej obliki letala zadosca za letenje.
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Slika 22: Gradnja letala.

Sledila je vgradnja elektro motorja pritrjenega z stirimi M3x6mm vijaki na ogrodje letala. Regulator vrtljajev je
vgrajen blizu motorja da zmanjSamo izgube in motnje trofaznega sistema. Zatem smo zascitili motor in kabino
letala ter se lotili barvanja.

Na spodniji strani z sivo barvo, z ¢rnimi ¢rtami za vecjo opaznost. Za barvo smo uporabili akrilno barvo, ki ni
temeljila na alkoholni osnovi saj bi sicer razzirala elapor. Za tem smo zascitili spodnji del krila da smo zaceli
barvati zgornji del krila z temno-zeleno barvo. Z zas¢itnim trakom in papirjem smo naredili vzorec nato pa Se
prebarvali z olivno zeleno barvo in pustili susiti 24 ur. Sledi vgradnja, GPS sistema in ostalih komponent.

———nnz

Slika 23: Gradnja letala.
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Pitotovo cev smo vgradili v sprednji del letala. Nalepke in oznake za lepSi videz.

Akumulator, video-oddajnik, sprejemnik in telemetrija so vgrajeni v notranjosti letala, oddajniske in
sprejemniske antene pa so namescene na zunanji strani letala.

V sprednjem delu letala je na plasticnem nosilcu vgrajena kamera, zascitena je s prozorno kupolo zaradi
aerodinamicnega ucinka. Kamera je s trizilnim vodnikom

(napajanje + signal) povezana z video-oddajnikom.

Akumulator je namescen pred avtopilotom v sprednjem delu letala, njegovo mesto je to¢no doloceno saj

moramo upostevati teziS¢no tocko letala, ki je 33 cm oddaljena od prednjega dela krila.

Pogonski motor se nahaja v zadnjem delu letala saj spredaj ni dovolj prostora zaradi kamere. Elisa je zloZljiva
tako da, ko je motor izklju€en, letalo laZje jadra. Ko je bilo vse kon¢ano smo ponovno preverili povezave med
elementi in se lotili naslednjega koraka.

Slika 24: Priprava pred barvanjem.

Slika 25: Barvanje krila.
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5. Program avtopilota.

Program za programiranje avtopilota je odprtokoden in edini najbolj zanesljiv program. Bistvo programa je
programiranje PID zanke v Ze napisanem programu, poleg tega pa lahko urejamo Stevilne parametre. Program
lahko dopisujemo ali popravljamo, lahko pa tudi napiSemo svoj program. Nas program temelji na osnovnem
programu, samo, da se programira dodatne nastavitve o letu preko terminala direktno v MCPU (glavni
procesor).

Ko je letalo sestavljeno, je potrebno konfigurirati PID zanko za stabilizacijo leta.

PID zanka je sestavljena iz Proporcionalnega ¢lena (P), Integralnega ¢lena (1) in Diferencialnega ¢lena (D).

Stabilize Roll Stabilize Pitch Stabilize Yaw Loiter Speed
P : 2 P

Crosstrack Kom
HE_ONON ~
Ch6 Opt 6.0000

Min O.ZC'C

Throttle Accel —EA Enable

R

Slika 26: Program.

PID-zanka se uporablja za konfiguriranje odzivnosti letala.: (P) je ¢len za nastavljanje odzivnosti letala, naj bo
¢im viSja (previsoka pomeni mocne oscilacije med letom, prenizka pa pomeni zelo slaba odzivnost). (1) je ¢len za
nastavljanje zunanjih vplivov oziroma slabega ravnovesja letal in spreminjane tezZis¢a med letom. (D) je ¢len za
glajenje vmesnih vibracij (ko porinemo rocko iz skrajne leve v desno pride do potresavanja v sredini, z
dvigovanjem D-ja se teh vibracij znebimo).

PID zanko nastavljamo tudi pri dranju vi$ine na popolnoma enak princip, in pa seveda pri letenju z GPS-on. Ce
izgubimo signal z radijskim oddajnikom se nam bo preko GPS sistema sam vrnil na tocko vzletisca po
prednapisanem odprtokodnem programu.

Vso konfiguriranje PID zanke se upravlja med letom s pomocjo racunalnika in telemetrije. Za dobro delo je

potrebno si vzeti kaksen teden testiranj da dobimo najboljsi mozni izkoristek.

6. Meritev moci in porabe.

Po uspesni izdelavi letala in programiranju avtopilota smo naredili teste in meritve porabe moci motorja, servo
motorjev in vklopljenega letala v mirujo¢em stanju.

Motor je 15,8V z maksimalen tokom 40A in mocjo 632W.

Z eliso 9x5 smo izmerili maksimalno porabo 18A kar pride na 284W, kar pomeni da deluje z manj kot polovico
mocdi. Z vec¢jo eliso bi porabil ve¢ toka.
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Servo motorji potrebujejo najvedji tok 1,2 A pri 5V. Hitrost premikanja servo motorja je 10ms/60°.
Letalo v mirovanju porabi 0,7 A, toliko porabi samo avtopilot in ostali senzorji.

Slika 27: Komponente pogonskega kompleta.

7. Testni let.

Testni let je bil izveden v Smledniku na modelarski stezi. Prvi polet je trajal 15min.

Izveden je bil brez kakrsne koli avtonomije, ko je bil na vrsti drugi polet smo poskusili stabilizacijo in letenje po
tockah. Za prvic je bilo kar solidno a v naslednjih letih smo konfigurirali PID-zanko do perfekcije.

Sedaj letalo leti popolnoma avtonomno preko racunalnika GPS-ja ali samo ro¢no v stabiliziranem nacinu.
Lahko re¢emo da leti kot Airbusov sistem "fly by wire".

Slika 28: Letalo v zraku.
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7. Podatkovna povezava.

Na letalu imamo tri vrste povezav; radijska povezava video prenosa, radijski signal vodenja letala in pa
telemetrija.
Vse te povezave delujejo na razli¢nih radijskih frekvencah, ki se med seboj ne smejo motiti.

10.1 Video prenos in kamere.

Video prenos je najbolj kompleksen del vsega letala saj ga vsaka malenkost moti in povzroca motnje in nam
krajsa domet (lahko tudi iz 5 km na 500m).

Video prenos dela na stirih frekvencah ki so odprte za vsakogar (ostale so namenjene vojski in klasificirane
zadevam) mi pa uporabljano najbolj pogosto 5,8Ghz ki se ne moti z nicemer a ne gre za ovire, domet v
povprecju 1,5km (Max 5 km) . Poznamo tudi 2,4Ghz ki se moti z oddajnikom, je najbolj zanesljiv sistem, z UHF
oddajnikom lahko dobimo domet tudi do 80 km in gre nekoliko ¢ez ovire ( UHF deluje na frekvencah 433 MHz).
1,2Ghz ki se moti z GPS-om gre ¢ez ovire domet 80 km. 915Mhz ki se moti z telefonskim omrezjem gre ¢ez ovire
domet 100km ¢e vmes ni nobenega oddajnika za telefon. Tukaj uporabljamo vse moZne frekvence. Vsi ti
dometi so racunani na prostem in ne v naselju sej tam je veliko brez Zi¢nih internetnih tock ki zelo slabijo signal,
ter GPS signal se odbija tako da v naseljih ne deluje in v nikakrSnem primeru ne sme nihce leteti v naselju.

Slika 29: Video oddajnik in kamera.

Poznamo vec vrst anten: Rubreducky, Spa-Cloverleaf, Helical, Yagy, Patch antena tako kot se nastete tako se jim
tudi veCa domet od 500m do 100km. NiZaja kot je frekvenca vec¢ja mora biti antena. Poznamo levo in desno
polarizacijo anten. Navoji so lahko SMA ali PR-SMA tako da vse skupaj imamo vec¢ kot 100 anten a le en par je
pravi za to kar mi potrebujemo.

Mi uporabljamo za oddajnik SPA anteno (kroZno polarizirana), za sprejemnisko pa Patch (plosc¢ata antena) ki
ima usmerjen domet in 14db (decibelov) ojacenje signala.
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Slika 30: Video oddajnik.

Kamere, glavni dve vrsti kamer je CMOS in CCD kamere.
CMOS kamere so veliko cenejse in manjse kot CCD a je kvaliteta slike zelo slaba. Mi pa uporabljamo CCD
kamero je res da je vecja in draZja a je kvaliteta slike veliko boljsa.

10.2. Radijska povezava.

Radijska povezava od pilota do letala je preko prirocne komande kjer z prsti upravljamo smer leta.

komanda je graupner mx-12 ki preko 250 mW oddajnika posilja strnjen ppm signal (PulsePositionModulation ali
Modulacija impulznega polozaja ki je dolg 20 ms in prenasa do 6 razli¢nih kanalov) signal do sprejemnika in
nato do avtopilota. Frekvenca po kateri deluje je 2,4 GHz

Slika 31: Radijski oddajnik.
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10.3. Telemetrija.

Poleg tega ima tudi telemetrijo, ki je povezava avtopilota do racunalnika s katero smo povezani na racunalnik in
na njem vidimo vse parametre o letu, hkrati lahko vozimo letalo preko racunalnika. S programom na racunalniki
tudi programiramo avtopilot. Telemetrijska povezava deluje na 433 MHz 250mW.

Slika 32: Telemetrijska povezava.
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11. Koncniizdelek

Izdelek je koncan kot je vidno na slikah. UspeSno narejen projekt ki je narejen bolje kot smo pri¢akovali, vsi nasi
cilji naloge so uresniceni in smo zadovoljni z rezultatom.

Slika 33: Letalo.

e

Slika 34: Fotografiranje sestavnih delov.

12. Uporabnost

Letalnik je moZno uporabljati za Stevilne razlicne namena ko so geodezija, gradbenistvo, gasilstvo, civilna
zas(Cita, vojaska uporaba, gozdarstvo, kmetijstvo, prosti ¢as in hobiji.

Geodeti tovrsten letalnik uporabljajo za meritve povrsin in pokrajine, letalniki za gasilce bi opremili z termo
kamero in iskali morebitne ZarisS¢ne tocke pozarov. Vojaska industrija uporablja to kot done izvidnike in v
najnovejSem Casu tudi oboroZene z orozjem (letalo z kamero, letalnik (mutikopter) NI enako kot dron).

282



Olympiada techniky Plzenn 2016 17.-18.5. 2016
www.olympiadatechniky.zcu.cz

Slika 35: Program za avtonomno letenje

13.Varnost

Letalo ki tehta 2 kg je seveda tudi zelo nevarno, ce pride do kakrsne koli okvare v zraku. MoZnosti za okvare je
veliko kot na primer; porusitev vzgona, izguba signala, turbulenca blizu tal, ovire kot so drevesa, stavbe in razni
objekti. Okvare v zraku lahko pripeljejo do poskodb predmetov ali oseb na tleh. Strmoglavljenje letala lahko
naredi veliko Skode. Letalnik je zavarovan pri zavarovalnici za nastalo Skodo proti tretji osebi. Nadgradili ga
bomo z varnostnim padalom.

Kako se izognemo tovrstnim nesre¢am; Nikoli ne smemo leteti v naseljenih krajih, ne smemo leteti prenizko da
se ne zaletimo v ovire a ravno tako ne smemo biti previsoki vsaj lahko oviramo zracni prostor (letimo na visini
od 30 do 299m.) In kar je najbolj pomembno je da ima pilot veliko izkusen z letenjem. Pilot letalnika mora
poznati aktualne predpise in imeti opravljen primeren izpit.

Slika 36: Letalo.
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Zakljucek

Izdelek je konc¢an in smo zelo zadovoljni s tem kar smo naredili, letalo teti tocno tako kot mora z avto pilotom ki
ga vodi po napisani poti do destinacije in nazaj na tocko vzletis¢a. Domet ima malo manj kot 5 km. Izredno lepo
leti Se posebej ko jadra, in tudi z prenosom slike ni nobenih tezav. Vsi nasi cilji so uresniceni in smo bili Se sami
zelo preseneceni nad zakljuckom. Nestabilen je v mo¢nem vetru, neuporaben v dezju in letenje omejujejo
aktualni varnostni predpisi.

Slika 37: Letalo v nizkem preletu.
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Abstract

Today floods represent a threat to many urban areas. People have always preferred to
construct homes along watercourses or near the sea, in lowland areas which are threatened by
floods. Among these areas we can also find the south west part of Ljubljana, where a lot of
people have settled since the middle of the last century. This area has always been at risk of
flooding, but the people who settled there probably did not know that or just ignored that fact.
Now the plan is to resolve this problem. There are plans to construct flood control reservoirs
in municipalities Dobrova — Polhov Gradec and Horjul and to regulate river channels Mali
graben and Mestna Gradasc¢ica, which will provide flood safety from floods which occur
every 100 years or less. People of municipalities Dobrova — Polhov Gradec and Horjul
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strongly oppose the realization of the planned project and they are willing to take all the
options available to prevent the construction of flood control reservoirs. The research work
describes the planned project of constructing flood control reservoirs in municipalities
Dobrova— Polhov Gradec and Horjul, including the reasons why the residents do not agree
with realisation of this plan and how the residents of municipalities Dobrova — Polhov Gradec
and Horjul are informed of the measures, which take place during and after a flood. In my
research work I made an economic analysis which shows the influence of flood control.

Keywords: Flood protection, floods, renewal, construction, sanctions, Mali graben

Povzetek

Poplave dan danes ogrozajo veliko urbaniziranih povrsin. Ljudje se ze od nekdaj najraje
naseljujemo v nizinskih predelih, ob vodotokih ali morjih. Zaradi tega je vedno vec
prebivalstva na obmo¢jih, ki so poplavno ogrozena. Med temi obmo¢ji najdemo tudi Vic in
Kozarje v srediScu Slovenije. Na omenjenem obmocju se je od sredine prejSnjega stoletja
naselilo veliko ljudi. To obmocje je ze od nekdaj poplavno ogrozeno, vendar to pri
naseljevanju ni bilo upoStevano, oziroma v Casu naseljevanja ljudje najverjetneje niso
pomislili na nevarnost poplav. Sedaj je v nalrtu resiti to teZzavo, nartovana je izgradnja
zadrZevalnikov poplavnih voda v ob¢inah Dobrova — Polhov Gradec in Horjul ter ureditev
Mestne Gradascice in Malega grabna, ki bi jugozahodnemu delu Ljubljane zagotovila
poplavno varnost pred poplavnimi vodami s 100 letno povratno dobo in manj. Raziskali smo
tudi izgradnjo razbremenilnika, ¢iS€enje struge malega grabna, zagotovitve treh premostitev
ter vzpostavitev vodomernega sistema, ki bo vkljuceval videonadzor. Najprej smo raziskali
poplavno obmocje za katerega smo se odlocili (Vi€) z opisom vseh treh najvecjih poplav.
Osredotocili smo se predvsem na vodogradbene protipoplavne ukrepe in preucili pet ukrepov,
za konec pa predstavili Se ukrepe, ki jih lahko za lastno varnost pri poplavi naredi vsak
posameznik.

Kljucne besede: poplavna zascita, poplave, prenova, gradnja, ukrepi, Mali graben

1. UVOD

Poplave so pestile prebivalce Ljubljane ze od naselitve na obrezju Ljubljanice , izjema so bili
le prebivalci Emone, ki so se nacrtno naselili na najvisjem predelu Ljubljane. Poplave so se v
preteklosti pojavile pogosto in povzrocile veliko Skode, tudi po izvedenih protipoplavnih
ukrepih, zlasti na Ljubljanskem barju. Enostavno povedano je vzrok poplav velika koli¢ina
vode, ki na obmocje priteCe, ne more pa istocasno odteci. Voda zastaja in poplave se vrstijo
skoraj vsako leto, najpogosteje spomladi in v zacetku jeseni. Ena izmed prvih poplav na
obmocju Ljubljane je bila zabelezena Ze leta 1190. Z razvojem se je Ljubljana postopoma
Sirila na obmocja obcasnih poplav Save, Ljubljanice in pritokov. Klju¢ni projekt za
izboljSanje poplavne varnosti je bila izgradnja Grubarjevega prekopa med Golovcem in
grajskim hribom v letih 1772 in 1782, ki je bistveno spremenila razmere na juznem delu
Ljubljane. V zgodovini je veCina naselij nastala ob rekah, ki so hkrati predstavljale tudi
migracijske koridorje. Brez vode Ljubljana ne bi bila, kar je, saj jo vode oblikujejo in
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spremljajo skozi njeno celotno zgodovino. Veéina Ljubljancanov je sigurno zZe dozivela
katero izmed hudih poplav, pri nekaterih je voda segala do oken hi§, poskodovala stavbe in
predvsem hudourniska Gradascica, ki je vcasih odnesla tudi zivljenja. Kljub vsemu ima
Ljubljana sreco, saj voda zaradi kotline ni tako deroc¢a in poplave v vecini primerov
povzrocajo skodo le na premozenju.

Slika 38 : Pogled na Mali graben pri Dolgem mostu z viadukta avtoceste
(http://www.delo.si/novice/slovenija/potek-poplave-in-predlog-protipoplavne-zascite.html)

2. OBMOCJE POPLAV MALEGA GRABNA NA OBMOCJU VICA
IN KOZARIJ

Poplave Gradascice oziroma Malega grabna ogrozajo na obmoc¢ju MOL najve¢ prebivalcev in
objektov ter posledi¢no povzrocajo najve¢ Skode. Gradaséica poplavi SirSe obmocje Vica
zaradi premajhne pretoCnosti struge Malega grabna (Mali graben ima le od 35 do 40 %
potrebne preto¢nosti), neustrezne trase Malega grabna ter prekinitve koridorjev poplavnih vod
proti barju ter Ljubljanici. Del visokih vod se zaradi tega izliva iz struge Malega grabna in
vzhodu (Ljubljanici), ali pa se razbremenjuje proti Ljubljanskemu barju. VV Dvoru na
Gradascici je bil izmerjen najvecji pretok v obdobju delovanja postaje od leta 1979 napre;.
Obdobni najvedji pretok 65,4 m®/s je bil izmerjen junija 1982 leta. Volumen vala od 17.9. do
21.9. 2010 je znagal 9,7 miljonov m®.

Tok poplavnih vod je prikazan na Sliki 2.
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4.1. Poplava leta 1926

Ena izmed prvih poplav je bila na obmocju Vica Ze okoli leta 1926, natancneje 27.9. Zacelo
se je z mocnim dezevjem in neurjem. Voda naj bi prihrumela po Bozni in se preko reke
Gradascice razlila po celem Vicu. Takrat so v Gradascici umrli trije ljudje, voda pa je segala
do 2 metra visoko.

b

e

Slika 40: Staro strugo Gradas¢ice so v zadnjih desetletjih pozidali, med prvo
4.2 p poplavo pa je velik del reke tekel prav po njej.(http://www.delo.si/novice/slovenija/potek-
o poplave-in-predlog-protipoplavne-zascite.html)

Y

I

ava leta 2010
Druga vecja poplava na Vicu je bila 19 in 20.9 leta 2010 , ko je voda prihrumela po
Gradas¢ici. Struga mestne GradaiGice je imela takrat pretocnost 5m®s, ki je ob poplavi
narastla na 60 m*/s. Voda je segala vse od Ceste Dolomitskega odreda do Ceste v Mestni log

in od Koprske do Ceste dveh cesarjev na drugi strani. Voda se je 19.9.2010 popoldne zacela
mocno spuscati, zniZale so se tudi gladine rek in posledi¢no podtalnica.

Slika 4 : Poplava v letu 2010 (FOTO: A. Berdajs)
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4.3. Poplava leta 2014

Zelo »odmevna« poplava v letu 2014 se je prav tako zgodila na obmoc¢ju Vica. Natan¢neje 22.
Oktobra je voda zalila okoli 900 objektov. Tokrat poplave niso bile tako obsezne, kot leta
2010, a Ce bi slucajno tudi takrat dezevalo bi bilo mnogo huje.

A"/‘ d
Slika 6 : Poplava v letu 2014 (FOTO: Slika 7 : Trenutno stanje v letu 2016 (FOTO: A.
A. Berdajs) Berdajs)
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S

Slika 8 : Poplava v letu 2014 (FOTO: A. Berdajs) Slika 9 : Trenutno stanje v letu 2016 (FOTO: A.
Berdajs)

Slika 10 : Poplava v letu 2014 (FOTO: Slika 11 : Trenutno stanje v letu 2016 (FOTO: A.
A. Berdajs) Berdajs)
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5. IDDEJE ZA PROTIPOPLAVNE ZASCITE

HIPOTEZA: Katera poplavna zas¢ita bi bila najbolj primerna?

.........

. .
------

Slika 12 : Poplavna varnost v JZ delu Ljubljane
(Zagotovitev poplavne varnosti, str.8)

5.1. Cis¢enje struge Malega grabna

Wew W

MOL je po poplavah leta 2010 financirala izvedbo dodatnega ciS¢enja Malega grabna
skladno s Studijo Fakultete za gradbeniStvo in geodezijo Univerze v Ljubljani »Ocena
povetanja pretocnosti, ¢e bi odstranili zarast na breZini Malega Grabna«. Cis¢enje so
izvedli v letih 2012, 2013 in 2014. Omenjeni poseg, ki se je ob obilnih padavinah v
zaCetku novembra 2012 izkazal kot odlocilen in je preprecil poplavljanje Malega
grabna. Delno povecanje preto¢nosti Malega grabna z vsakoletnim ¢iSenjem vegetacije
meseca avgusta in v zaCetku septembra (ob zakljucku vegetacijskega obdobja). Ukrep poveca
sedanjo pretoénost za od 20 do 30 %. Cii&enje je treba izvajati v protitoéni smeri od
Hladnikove oziroma Opekarske ceste do Bokalskega jezu.

Ali so bile struge ob poplavi leta 2014 ociS¢ene?

Kljub izvedbi dodatnega ¢iS¢enja Malega grabna je bilo ob poplavi v letu 2014 iz slik in videa
razvidno, da Mali graben ni bil primerno ocis¢en, saj se sicer nebi nabralo toliko vejevja in
ostalih stvari. V drugih vodotokih teh naplavin ni bilo. Razlog za to je morda kje drugje, a
lai¢na ocena nakazuje na neociSCenost. Menimo torej, da ta nain protipoplavne zaScite ne
zadostuje, razen v primeru, da bi strugo Cistili zelo redko in sicer vsako leto v obdobju
vegetacije meseca avgusta in zaCetku septembra (ob zakljucku vegetacijskega obdobja).
Ukrep bi povecal sedanjo pretoénost za od 20 do 30 %. Ciscenje bi bilo treba izvajati v
protito¢ni smeri od Hladnikove oziroma Opekarske ceste do Bokalskega jezu. Po strokovnih
ocenah bi investicija znaSala 8.000.000,00€, kar se nam zdi zelo drago, zato to nebi bila

najboljsa reSitev.
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B - C - -
Slika 13 : Struga malega Grabna (FOTO:
L.Klinc.)

5.2. Razbremenilnik:

Zagotoviti kontrolirano razbremenjevanje na Ljubljansko barje do Curnovca v enem ali dve
koridorjih vzhodno in zahodno od deponije Barje. Prav tako je potrebno zagotoviti zemljisca
za Razbremenilnik ob Juzni obvoznici in pogojno za Razbremenilnik, ki poteka vzporedno z
RamovsSevo ulico. Ocena stroskov s strani Darsa bi znasala 5.000.000,00€. Regulacija
Gradas¢ice med naseljema Sujica in Razori na maksimalne pretoke s povratno dobo 10 let bo
povecala varnost kmetijskih zemljis¢. DanaSnje poplavne povrSine znotraj zadrZevalnega
prostora bodo tako zmanjSane za priblizno 11 ha. Obstaja ve¢ vrst razbremenilnikov, ki bi bili
primerni za to poplavno obmocje:

Razbremenilnik, razli¢ica A : Bo¢ni preliv na desnem bregu Gradascice pred mostom
ljubljanske cestne obvoznice. Voda bi vecinoma tekla po Ze obstojecem potoku Voslice
oziroma Kozarskem jarku mimo naselja Kozarje proti jugu na Ljubljansko barje, kjer bi se
razlila v smeri proti Ljubljanici. Visokim vodam Gradascice bi preprecili vtok v notranjost
ljubljanske cestne obvoznice in znatno pripomogli k ve¢ji poplavni varnosti naselij Vrhovci,
Vi¢ in dalje proti Mestnemu logu. Po drugi strani pa je to razmeroma drag ukrep, saj bi bilo
treba razsiriti slabe tri kilometre dolgo strugo omenjenega potoka in kar nekaj prepustov pod
obvoznico, Trzasko cesto in ZzelezniSkim nasipom dvotirne proge Ljubljana—Trst.

Razbremenilnik, razli¢ica B : Bo¢ni preliv na desnem bregu Malega grabna, ko ta pod Dolgim
mostom pritece iz notranjosti ljubljanske cestne obvoznice. Vodo bi odvedli med Ramovsevo
ulico in Cesto v Zgornji log proti jugu na Ljubljansko barje. Med omenjenima ulicama je
priblizno 20 metrov Sirok pas dvoriS¢ in vrtov, primeren za gradnjo odvodnega kanala, na
katerem pa ze stoji en objekt. To bi izboljSalo poplavno varnost na Vic¢u in Dolgem mostu,
vendar ne bi bistveno vplivalo na ogrozenost gor vodnega naselja VVrhovci, zato s tega vidika
ni najboljSa moznost. Ker je kanal precej krajsi kot pri razlicici A, je to precej cenejSa resitev.

Razbremenilnik, razli¢ica DPN (drzavni prostorski nacrt) : Po tej razli¢ici bi visoko vodo

odvajali iz Malega grabna pred ponovnim vtokom v ljubljansko cestno obvoznico, ki je na
nasipu, mimo Ceste dveh cesarjev v smeri ljubljanske deponije. Tezava je, kako bi zgradili
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odvodni kanal, saj je ravno v ozini, ki jo tvorita nasip obvoznice in Cesta dveh cesarjev, v
napoto ve¢ objektov. Poleg tega bi bil potreben daljsi kanal kot pri razli¢ici B, saj bi bilo treba
speljati vodo mimo igris¢a za golf in mestne deponije. Prav tako ne bi bila taka reSitev z
vidika izboljSanja poplavne varnosti ni¢ boljSa od razbremenilnika po razli¢ici B. Drzavni
prostorski nacrt vkljucuje tudi zgraditev zadrzevalnikov.

Po nasem mnenju bi bil za protipoplavno zas¢ito primeren razbremenilnik razli¢ice B,
saj je najcenejsa ob enem pa enostavna in sigurna resitev.

5.3. Zamenjava 3 premostitev ¢ez Mali graben

Ena izmed mozZnih reSitev je tudi zagotoviti zamenjavo 3 premostitev ¢ez Mali gradben(most
na Opekarski cesti, Mokrska brv in brv pri Dolgem mostu), odstraniti brv pri koprski (ali jo
nadomestiti z ustrezno dimenzionirano), urediti odtok meteornih vod z obmocij, Ki so v
depresiji (Bonifacija, zahodne Murgle do Mokrske ceste) in odtok odpadnih vod z obmocja
juzno od Malega grabna pri Dolgem mostu. Investicija bi bila priblizno 1.200.000,00€.
Tehni¢na zasnova mofnega prevoda visokih voda Gradaséice na Barje, vodnogospodarski
inStitut te probleme Ze ureja. Sistem 3 premostitev se nam ne zdi ravno primeren, saj je
zelo drag in zahteven za izvedbo.

5.4. Vodomerni sistem z videonadzorom

Namen te vrste protipoplavne zas€ite je vzpostaviti vodomerni sistem, ki bo vkljuceval tudi
videonadzor. Investicija bi znaSala 60.000,00€. Najcenejsi vodomerni sistem je modularen
prenosni nadzorni sistem za zajem dinami¢nih in stati¢nih stanj ter vrednosti na podro¢jih
oskrbe z vodo, ¢is¢enja odpadne vode, kanalizacije, toplotni proizvodnji in okoljski industriji.
Meritve in grafe je mogoce nadzorovati v realnem ¢asu, npr. analiza izgub v omrezju oskrbe z
vodo. Sistem je izdelan za uporabo z baterijskim napajanjem, kar zagotavlja neodvisnost od
elektricnega omreZja in vecjo razpolozljivost (ob izklopu zaradi pomanjkanja energije se
podatki ohranijo). Z uporabo trournega intervala poSiljanja podatkov ima baterija Zivljenjsko
dobo do 5 let. Z uporabo merilnih podatkov in grafov je mogo¢ nadzor v realnem ¢asu. Tako
lahko takoj opazimo izgube. Vodomerni sistem z videonadzorom se nam zdi eden od
najprimernejSih nacinov protipoplavne zaSCite, saj je cenovno ugoden in prakticen,
rezultati pa so vidni takoj.
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5

o celicno
oddainik Water Control System i Telekom konéna naprava

Slika 14 : Diagram delovanja vodomernega sistema. ( wcs_predstavitev_sl.pdf)

Primer meritvene verige z _
WCS sistemom 5

— T T

Slika 15 : Meritve padavin in vdorov vode (http://pal-
inzeniring.si/uploads/pal/public/document/35-wcs_predstavitev_sl.pdf)

5.5. ZadrzZevalnik vode

Zadrzevalniki vode so objekti, s katerimi bi lahko ob poplavi zadrZali ve¢je koli¢ine vode in
na ta nac¢in zmanjSali pretok v strugi Malega grabna, ter tako ob isti verjetnosti pojava vplivali
na njegov manjsi obseg. Zadrzevalniki vode so lahko suhi, ti se napolnijo z vodo samo ob
poplavi, ali mokri in sluzijo kot ve¢ namenske akumulacije, v katerih je del prostornine
namenjen za zadrZevanje poplav. Retenzije so poplavna obmocja, v katerih se voda razlije in
v njih zadrzi, dokler ne odteCe v strugo v ¢asu upadanja poplavnih voda. Ni vazno ali bi bil
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zadrzevalnik moker ali suh, v vsakem primeru bi vplival na zmanjSevanje maksimalnih
pretokov poplavnega vala. S suhim zadrzevalnikom Razori bo poplavno obmocje pri
maksimalnem pretoku s povratno dobo 10 let na juznem delu zadrzevalnega

nasipa zmanjs$ano za priblizno 1,4 ha.

V povodju na spodnji sliki so predvideni trije zadrzevalniki, ki vsak zase zmanjSujejo konice
poplavnih valov na pritokih. Poplavni val, ki ogroza mesto M, je rezultat odtoka, zbranega s
posameznih delov povodja. V prikazanem primeru je zaradi vpliva akumulacije V1 konéni
rezultat za mesto M negativen, ker se je skupni maksimalni pretok celo povecal. Z
zadrZevalnikom V1 smo namre¢ zmanjsali pretok, preden se je pokazal vpliv dotoka vode z
gor vodnih obmo¢ij. Zmanjsali smo pretoke pri naras¢anju poplavnega vala in s tem povecali
maksimalni pretok.

VIFVSP Y Hidrogram pri mestu M
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—— Vpliv zacrzevainikov
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Slika 16 : Vpliv ve¢ akumulacij na poplavo (Blazi¢,2010, str.

9).

Menimo, da bi bil zadrZevalnik relativno dobra reSitev, saj z njim povecamo
vodnogospodarski potencial in poveéamo moZnost namenske rabe voda. Slaba stran
zadrZevalnikov je le to, da bi sprememba rezima vodotoka lahko povzrocila dolgoro¢ne
spremembe v strugi, obstaja pa tudi nevarnost, da bi se zadrZevalnik ob vecji koli¢ini
vode porusil.

6. USMERITVE ZA NACRTOVANJE POVRSIN ZA POSELITEV

Na teritoriju Ljubljanskega barja lahko ugotovimo, da del teritorija ostane poplavno nevaren
tudi po izvedbi protipoplavnih ukrepov na Glins¢ici (zadrzevalnik na Brdnikovi) in Malemu
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grabnu (zadrzevalnik med Stransko vasjo in Dobrovo). To pomeni, da je treba predvideti
ukrepe za urbanisti¢no in gradbeno-tehni¢no sanacijo. V okviru zemljis¢, ki so naértovana za
poselitev oziroma zazidljiva, je treba analizirati, kateri objekti imajo pravnomocno gradbeno
dovoljenje in Kkateri so brez njega. Ce je obmoéje poplavno nevarno tudi po izvedbi
protipoplavnih ukrepov in na tem obmocju objektov ni, je gradnja absolutno neprimerna. To
obmo¢je praviloma ne bi smelo biti zazidljivo po prostorskem naértu. Ce je obmod&je
poplavno nevarno tudi po izvedbi protipoplavnih ukrepov in tam ne stojijo nelegalno zgrajeni
objekti, se morajo le te porusiti. Smiselno bi bilo, da Ministrstvo za okolje in prostor ter
Mestna obc¢ina Ljubljana ustanovita sklad za sofinanciranje protipoplavnih ukrepov za
sanacijo posamicnih stavb,saj bi le to lahko povecalo poselitev in zmanjSalo tezave ob sami
gradnji.

7. UKREPI, KI JIH LAHKO STORIJO LASTNIKI OBJEKTOV SAMI
ZA POVECANJE POPLAVNE VARNOSTI

Na poplave se je treba pripraviti, preden do teh pride. Vsakokratne nesrece nam vselej
dokazujejo, da je preventiva uspesnejsa in cenejSa od odpravljanja posledic nesre¢. Poplave je
mozno napovedati v krajem &asovnem obdobju. Ze sedaj pa vemo, kje so poplavna obmogja.
Zato je smiselno, da se na poplave pripravimo. Ob zadnjih poplavah ugotavljamo, da veliko
ljudi nima svojih objektov zavarovanih za primer poplav. Zato je treba, da pri zavarovalnici
sklenejo ustrezno zavarovanje za kritje Skode na konstrukciji objekta in notranji/zunanji
opremi zaradi poplav ali izlitja kanalizacije. Objekt ustrezno pripravijo, tako da na odprtine,
skozi katere bi v objekt lahko pritekla voda, namestijo pripomocke za tesnjenje. Prav tako naj
opravijo naslednje ukrepe, ki jih prikazuje slika:

Ce Fiite na poplavno cgrofenem obmaéju, obstaja veé ukrepov za zmanjianje tkode v vasem domu. llustracija prikazuje nekaj primeron.
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Slika 17: Ukrepi za poplavno varnost (www.poplavljen.si)

Ce je mogoce, da bi v prostoru lahko prislo do povratnega vdora kanalizacijskih voda, je treba
poskrbeti za namestitev protipoplavne lopute na glavni kanalizacijski iztok iz objekta. To
lahko stori vodovodni instalater. Pritrdijo lahko naprave, ki bi lahko izplavale in povzrocile
Skodo (npr. cisterna za kurilno olje,plin). Naprave se pritrdijo v tla ali oprejo v strop.

V prostorih, ki so podvrzeni poplavljanju, naj bodo talne obloge iz materiala, ki mu voda ne
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Skodi, se lahko ¢isti in hitro susi. Oprema naj bo zidana ali iz materialov, ki bolje prenaSajo
vodo (npr. PVC, kovina, masiven les).V prostorih, ki so podvrzeni poplavljanju, naj se izvede
poglobitev (velikosti 20 x 20 x 15¢m), da bo mogoce s potopno Crpalko izCrpati ¢im veC vode.
Pripravi se tudi nacrt ukrepanja v primeru poplav in to Se pred poplavami. Tako razmislimo o
opremi, ki jo bomo prestavili v vi§je prostore. Pripravi se radio na baterije z dodatnimi
baterijami,oskrbimo se s stalno zalogo konzervirane hrane in ustekleni¢ene vode,
najnujnej§imi zdravili. Razmislimo o tem, kako bomo organizirali lastni prevoz v dnevih
poplav,..itd.

Stanovalci, katerih objekti so v blizini odvodnih in obcestnih kanalov pa lahko pripomorejo k
vedji poplavni varnosti tudi tako, da:

- mosticke, ki jih gradijo ¢ez odvodnike oziroma obcestne jarke, naredijo taksne, da bo
njihova odprtina Stirikotna in vsaj dimenzije 1m x 1m, s tem se bo zagotovila ustrezna

A

pretoc¢nost le teh in lazje ¢iscenje,

- ne zasipajo jarkov,

- pustijo vzdrzevalcu cest, da jarke ocisti do dna in
- ne spus€ajo svoje meteorne vode v obcestne jarke.

8. ZAKLJUCEK

V celotni raziskovalni nalogi smo se osredotoCili predvsem na vodogradbene ukrepe pri
poplavah. Ugotovili smo, da je pomembno vzdrzevanje obstojecih strug in s tem pravilna
uporaba zapornice v Kozarjah. Na obmocju, ki smo ga raziskali (Vic€), bi bila skoraj nujna
poglobitev 200 metrske struge med blokovskim naseljem (Prej in potem je struga globoka
3,2m v naselju 2,3m). Med raziskovanjem smo si postavili tudi za nas zanimivo hipotezo in se
vprasali, katera zaScita bi bila najbolj primerna za obmocje, ki smo ga raziskali. Po naSem
mnenju bi bila najbolj$a resitev razbremenilnik, vodomerni sistem ali zadrzevalnik. Ze pri
nastajanju raziskovalne naloge nam je bolj ustrezal razbremenilnik in menili smo, da bo to
najboljSi nacin, zato je naSa hipoteza deloma potrjena (primerne bi bile tudi druge
protipoplavne za$€ite). Pri pisanju smo pridobili veliko novih znanj na podro¢ju poplav in
raziskali podrocje, ki nam je bilo do sedaj tuje.
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