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Motivacia 3

- Slovensky statny vzdelavaci program pre fyziku prakticky
neobsahuje témy z astronomie

- SInec¢nad sustava, pohyby Zeme a pohyb Zeme okolo Sinka — Ziaci
preberaju vo veku 8-10 rokov na Prirodovede

- Spdsob ako vniest astronomicke fémy do vyucovacieho procesu

— hodiny matematiky
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Urcovanie velkosti Mesiaca s vyuzitim 4
fotiek mesacného zatmenia

- Vhodné pre ziakov vo veku 13-14 rokov — obozndmeni s konstrukciou kruhu pomocou 3
bodov, pomermi

- Potrebné pomobcky pre studentov —

- ceruzka, kruzidlo, pravitko, farebné ceruzky a perd

- 2 spOsoby rieSenia — rysovanie priamo na papieri alebo vyuzijuc software GeoGebra
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Solar Eclipse

Solar Eclipse

Lunar Eclipse

— hitps://www.timeag
NODE nddate.com/eclip
timeanddate.con se/partial-solar-
eclipse.html
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Smerujuce otazky:

2 »

. Aky jav je mozné vidiet na fotografiie

Aky je zaklad tohto javu? Ktoré nebeské objekty mézeme vidiet na
fotografiie

Aké geometrické Utvary sa nachdadzaju na fotografii?

Sme schopni tieto utvary nakreslite

Aké suU vlastnosti kruhu, ktoré mozu byt pouzité pre riesenie problemu?
Ako by bolo mozné urCit velkost skutocného mesacného polomeru s
vyuzitim odmeraného polomeru a vediac skutocnu skutocnu velkost

zemského polomeru?



Zatméni Mésice 9.11.2003.
Foto Pavel Bfichnaé
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GeoGebra sofiware 9

File Edit View Options Window Help

3 A=(3.06,10.22)
3 B=(4.43,16.95)
3 C=(6.34,5.05)

9 polyl =51
Segment

9 a=12.05

9 b=10.73

4 ¢=10.07

Line

9 d:9.4x-56.17y =-2411

) 7.49x% - 6.73y =-96.58

2 f:-1.91x+11.9y =120.69
Conic Avd

9 g (x-3.3) + (y- 10.67)2 = 18.9

hitps:.//www.geogebra.org
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A=(-4.28,-6.3)
B=(17.02, -6.16) ] ]

® H=(4,1)

® 1=(4.32,1.07)
k:-0.14x + 0.24y = -0.3
I:-0.07x + 0.32y = 0.05
m: -0.24x - 0.14y = -1.07

n: -0.32x - 0.07y = -1.39
® Pz=(4.37,0.05)
- *+(y-0.05=1.04

. ¥ ~ . . : L,~
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Riesit o
IeSIT rovniCcu 19

Ry 12

Ry 'y
'y

RM — RZ_
Tz

, kde R, a Ry, predstavuju skutocny polomer Zeme, resp. Mesiaca a r, a ry, predstavuju polomery

ziskané analyzov fotografie

- Vysledky mierne nadhodnotenée
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Aktivita — studenti 2. rocnik,
Gymnazium Metodova,
22.9.2020
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Foto: Lucia Klinovskd,
Studenti Gymndzium
Metodova
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Reakcie studentov 2. rochika gymnazia na aktivitu

15

Velmi zaujimava aktivita z praktického zivota. Je to urcCite zabavnejsie ako pocitanie rovnic.
Podla mna je to vhodné napriklad na rozdelovacie skusky do matematickej triedy alebo tak,
ale na Testovanie 9 asi nie. Lebo napriklad my sme sa o tetivach na ZS vobec neucili.

Aktivita sa nam celkom pacila, bolo to ozivenie vyucovania, bolo super, ze sme boli vonku.
No nabuduce by som asi aktivitu vysvetlila este v triede, kde je ticho a ni¢ nas nevyrusuje, az
po vysvetleni by som isla von, kde by sme to vsetci uz len rysovali. Mali sme chaos, prerabali
sme to a bohuzial ani na druhy pokus nam to nevyslo uplne presne.

Hodina sa mi velmi pacila. Je super, vyuzit veci, ktoré sme sa ucili v praxi alebo ucit sa inym
spo6sobom ako v triede pri tabuli. Rad si vyskisam nieco podobné aj nabuduce.

Bolo to super, urcite by bolo super castejsSie robit takéto zaujimavosti.

Zaujimavé ozivenie hodiny.

Chceli by sme dodat, Zze sa nam hodina pacila a radi by sme mali takychto viac, kedze na
vacsine hodin v rozvrhu iba sedime a pocuvame, tak takyto sp6sob vyucby s otvorenou
narucou vitame.
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AstroEdu Conference

16.-18.9.2019

ESO Supernova, Garching
16
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The determination of the size of the Moon using Iunar
: s "eclipse photos - |

. Jana Jakubickova, ,LuC|a Klinovska, Patrik Cechvala, Karol Havrlla

jakubickajana @gmail.com, Kiinoska |@gmail.com, patrik cechvala@fmph.uniba sk, karol havrilag

mph.unfiba sk

Faculty of Mathematics, Physics and Informatics, Comenius University in Bratislava, Slovakia

Introduction

The Slovak state education programme for physics does not contain topics from
my. Pupils learn, about the Solar system, Earfh's rotation and movenient of the
nd the Sun on the age level 8 — 10 years in biology lessons [1]. One Way-how
fmy themes in the ion process is to include the specific parts

of astronomy in mathematics lessons. The activity The determination of the
Moon using lunar eclipse photes (based on original concept proposed by ancient
was prepared for mathematics lessons on the age level 13 — 14 years, when pupils solve
ratios and proportions and when they are familiar avith the construction of circle
dk|m|,d by 3 points. ll\( benefits of the .lul\u\ are the connection of mathematics with
, the i of in the context of astronomy and

obtaining new information about the Moon.

 The activity is based on the.analysis of the p:

tial lunar eclipse (Figure I):

Figure 1: Simplified llustratidn of the creation of eclipses. Font: timeanddate.oom

Activity ; .

« The teacher shows the photo of the lunar eclipse (Figure 22, 2b) and discusses the
phenomenon in the photography pupils.

* Di fon about the basic ts of Bolar system hndle\ and the conditions of
the luhar eclipse creatioh. The. teacher pinpoints that this can happen only during

full Moon and mahntains 3-dimensional visualization. ' .

After the discusion, the pupils get the photography of the partial lunar eclipse (we

recommend fo prepare the worksheets): .

Tools for the activity: pencils (also coloured), pens, u.m|nm. uler

The teacher aske guiding q\n‘slluns wifich: do riot reveal the solution, but

What phenomenon is p()\\lhl\ 10 seé in the phu\uud;vlw ()}
What is the essence of the pheriomendn? W hich celestial objects can we see in the
photography? (2) ;
What are the geometrical objects'in the phiotography? (3)
Are we capable to draw these objects? (4)

N What are*the properties of ![u cirele which can be used forproblem solving ﬁ)
sHow would it be, possible o determine the value of tif feal lunar radius using the
measured radii and knowing the aciual radius of the Earth? (6) "

T T

N
Figuré 2: a) Partial lunar eclipse with the panorama of Bratisiava castle, Siovakia, observed on
21.01.2019. Photo: Roman Vafidr b) Partial lunar eclipse observed from Japan in 2012. Credit
hitps://www.zmescience.com

; advantage

Problem solving requires to apply the knowletige of geometry of circle.

Pupils” task s to find 3 points on the border of the lunar disc and of Earth’s
ELET A ! *
“They. find the centers of these gircles.”
They measure the radii of the circles.

+ Using the equation (1) they determine the actual radius of the Moon Ry
. Ry = Re 7:' & )

where 7y, T represent the measured radii of the Moon and the Earth from the -
photo respectively and Ry s the real radius of the Eairth

Figure 3: Searching for the.center of the.circle using 3 known points (left) and its application on
. the photography’ of the partial lunar eclipse (right).

Analysis using GeoGebra software a3 .

Alter
interactive geometry, algebra, statistics and calculus application, i
and teaching mathematics. and scienceand is applied in the educ s. The
is faster and ore precise solution’of the ‘activity. If the pupils are not
familiar with GeoGebra environment, it could be used by the teacher as an illustrative
example (Figure 4).

Figure 4: Conslruction of the. searching of the circle-usig 3.known points (left), Earth "s shadow
(top) and Moon Ydown). On the right the example of the final solution using the lunar eclipse
photography.
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