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LOCAL SUPERCLUSTERS
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EARTH SOLAR SYSTEM
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Historie kosmologie

Klice k neolitické kosmologii (pred 20 000 az 100 000lety)
vhimani fazi Mésice, prichod jarniho uplnku, rovnodennost - vedomi
kosmologického radu

Pocatek
stvoritelskych
mytu

Pyramidy 2600 let pfed n.l..
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Astronomie - jedna z nejstarsich ,véd“, pocatky pred Sesti tisici roky

Newgrange, Knowth a Dowth
pocatky spadaji do 4. tisicileti pf. n. I.

200
zdobnych
kamenU

observator Stonehenge
2. tisic let pr.n.l.




Starsi deéjiny kosmologie
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Pohled na nebe

a secti hvézdy,
dokazes-li je spocitat.
Tak tomu bude

i s tvym potomstvem.

(Genesis I.15)



Antické Recko.

Anticti myslitelé oddélovali ,védecké” poznani od mytl a magie.

Pythagoras ze Samu (569 - 490) sféricky tvar Zemé

Aristoteles (384 - 322) Zemé - stfed vesmiru, geocentrismus,

Slunce a jina télesa obihaji kolem po kruznicich

Aristarchos ze Samu (310 - 250) heliocentricka soustava,
vzdalenost Zemé-Mésic-Slunce

Eratosthenes (276 - 194) stanoveni poloméru Zemé

Hipparchos (190 - 120) precese, katalog hvézd

Klaudios Ptolemaios ..(90 - 165) geocentricka soustava,
zachytil zdanlivé pohyby planet, epicykly



https://youtu.be/wGjlT3XHb9A?t=21s
https://youtu.be/wGjlT3XHb9A?t=21s
https://youtu.be/wGjlT3XHb9A?t=21s
https://youtu.be/wGjlT3XHb9A?t=21s
http://www.polaris.iastate.edu/EveningStar/Unit2/unit2_sub1.htm

Platon (427 — 347) v dialogu Timaios

jeho vesmir: geocentricky, hierarchicky a geometricky usporadany. Byl stvoren
Demiurgem jako dokonaly a harmonicky systém, ktery odrazi veécné ideje a
matematické principy. Tyto predstavy ovlivnily pozdeéjsi kosmologiil

Ather //ﬂ\ erzentisc e Spraren
W N\ 2D ‘2’ AV

tetrahedron octahedron hexahedron dodecahedron  icosahedron

Herakleides z Pontu (asi 390 — 310)
Praotec helicentrické soustavy, Zeme, Merkur a Venuse obihaji kolem Slunce,

Teorie epicykld. (?)

Eukleides (kolem roku 300 p¥. Kr.)
Vytvari matematické teorie (definice, postulaty, axiomy, véty a dikazy — vyznam
predpokladu), zakladni postupy zejména od Aristotela.



Aristarchos ze Samu (asi 320 — 230)

Astronom, matematik, filozof, vypocty a méreni vzdalenosti

- heliocentricky systém, hvézdy a Slunce jsou nehybné, Zemé rotuje a jeji sféra rotuje
kolem Slunce.

- obvinén z bezboznosti (rusi klid Zemé).

Geometrické metody

Zjisténi pomérd vzdalenosti Slunce od Zemé a Mésice od Zemé
(zaloZzena na zméreni velikosti Uhlu, ktery sviraji spojnice Zemé-Mésic a Zemeé-Slunce v
okamziku, kdy je Sluncem osvétlena presné polovina mésic¢niho kotouce).

Zjisténi poméru velikosti
Zemeé, Slunce a Mésice




Ptolemaios 100 — 170 anticky geograf
predstava svéta - v dile Almagest podava prehled vsech dosazenych astronomickych

poznatk( na zdkladé geocentrické soustavy zaloZzené na predepsaném systému pohybu
,hebeskych sfér”, na nichz jsou podle ného nebeska télesa upevnéna.

Schema huius pramiffx divifionis Sphararum.

Figure 3.2. Ptolemy’s "proof” that the Earth does
not move or rotate, If a person on the Earth's
surface at point @ jumps up, and the Earth’s surface
moves, the person will fall back at point b. But
observation shows that the person always falls back
at the onginal point a. This proves, argued Ftolemy,
Fig. 1.1 Ptolemy’s model of the Universe placed the Earth at the centre, with the Sun, Moon, that the Earth is statio nary and hence the heavens

planets and stars all moving about it. This drawing is taken from Peter Aplan “Cosmographia”

(1524) must revolve around the Earth.
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KOPERNIKANSKY OBRAT

Radikalni obrat v chapani mista ¢lovéka v kosmu

Figure 2.10. The universe according to Copernicus with the Sun occupying the
center. The heliocentric universe originated in the third century s8c and was
proposed by Aristarchus of Samos who “brought out a book consisting of certain
hypotheses in which the premises lead to the conclusion that the universe is many
times greater than that now so called. His hypotheses are that the stars and the sun
remain motionless, that the earth revolves about the sun in the circumference of a
circle, the sun lying in the middle of the orbit” (Archimedes [about 287-212 sc],
The Sand Reckoner. T. Heath, Aristarchus of Samos).

Mikulas Koperm’k
R.1533 bylo dilo De Revolutionibus
predneseno papezi Klemensovi VII.

Norimbersky teolog Osiander premluvil
Mikuldse Kopernika, aby v predmluvé ke
svému dilu predstavil svlij model jako
hypotézu, aby zjemnil odvazné myslenky

17



Fig. 1.2 Copernicus” model of the Universe placed the Sun and not the Earth at the centre (image
from Copernicus’ De revolutionibus orbium coelestium (1543))

Fig. 1.4 Brahe’s hybrid model kept the Earth at the centre of the Universe, with the Sun and other
planets orbiting it, but with Mercury and Venus also orbiting the Sun (image from a drawing by
Valentin Naboth in Primae de coelo et terra institutiones (1573))




Galileo Galilei (1564 — 1642) toskansky astronom, fyzik a filosof

nejkontroverznéjsi z velkych postav védy
17. stoleti

(Pascal, Descartes, Kepler, Newton,
Leibniz, Huygens)

Figure 8. Galileo at an old age with his disciple and biographer Vincenzo Viviani.

Viviani assisted Calileo from 1639 till Galileo’s death in 1642 while he was under

house arrest at his villa in Arcetri, near Florence. Painting by Tito Lessi (1858—1917).

Figure 2. The earliest known portrait of Galileo, from the last decade of the
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Uloha dalekohledu.

D EREVS
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Velky krok do vzdalenéjsiho vesmiru

Pozorovani: r. 1610 Galileo objevil 4 mésice Jupiteru (lo, Europa, Ganymed a
Callisto), dikaz, ze ne vSechna nebeska télesa obihaji kolem Zemé.
Hvézdny posel
Faze Venuse: sledovanim fazi Venuse poskytl dikaz, ze VenusSe obiha kolem Slunce,

coz podporovalo heliocentricky model vesmiru.

Povrch Mésice: objevil, Zze povrch Mésice neni hladky, ale je pokryt kratery a horami,
coz vyvratilo tehdejsi predstavu, ze Mésic je dokonale hladky a nebesky dokonaly.
Slunecni Skvrny: Pozorovanim slunecnich skvrn ukazal, ze Slunce neni dokonale,,n-.,
téleso a Zze ma povrchové nepravidelnosti. e
/
Galaxie: zjistil, ze Mlé¢na draha je slozena z obrovského mnoistvijednotIF~vyéh iy
hvézd, coz prispélo k pochopeni struktury nasi galaxie. K
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Mimoradna spolecenska aktivita.

Polemiky s kolegy.

Snaha zaujmout SirsSi verejnost - Dialog psany v italstiné.

Odvolani — Galilei versus Sokrates.

DIALD(I)GO

GALILEO GALILEI LINCEO
MATEMATICO SOPRAORDINARIO.
DELLO STVDIO DI PISA.

E Filofofo, ¢ Matematico primario del

SERENISSIMO

GR.DVCADITOSCANA.

Douenei congreffidi qufmro giornate {i difcorre
foprai due
MASSIMI SISTEMI DEL MONDO
TOLEMAICO, E COPERNICANO;

Proponendo indetermi) le ragioni Filofofiche, e Naturali
tauto per ['vna , quantoper Faltra parte .

CON PRI

IN FIORENZA, Per Gio:Bauita Landini MDCXXXII
CON LICENZA DE SVPERJIORL.

Figure 10.1. Title page of the Dialogo.

Dyeh
L%

Figure 10.2. Frontispiece of the Dialogo.
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PIné docenéni G.G. az pozdé€ji " DISCORSI
DIMOSTRAZIONI

MATEMATI - CHY
intorno a due nnone [Cienze

Attenendi alla
Mecanica & i MovimexTr Lo
del Signor O\
GALILEO GALILEI LINCE 3.7

Filofofo ¢ Matematico primario del Sereniffimo
Grand Duca di Tofcana.

Convna Appendice delcentrodigranitad alcuni Solidi. " T

Sou&ashost: A %5’
Sonda Galileo do r. 2003 -- cile mise: :

“igure 14.1. Title page of Discorsi.

Prazkum Jupiteru: slozeni atmosféry, magn. pole a radiacnich pasu planety.
pozornost zejména 4 mésicim : lo, Evropé, Ganymedu a Callisto, patrani po Zivoté

Global Navigation Satellite System (GNSS):  Galileo (EU)
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Fig. 1.5 Johannes Kepler
discovered that the planets
orbit the Sun in ellipses and
not circles (image from a
1610 oil painting of Kepler)
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