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Sputnik 1 (1957)
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J. Gagarin (1961)
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Apollo 11 (1969)

Apollo - Soyuz (1975)
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Soyuz a MIR

STS Endeavour
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Pioneer 10 (1973)

Venera 7 (1970)
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Voyager 1 a 2 (1977)
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Columbus a Hermés (1986 - 1991)

©
c
—
v
>
Q
o
a
o
=
o)
c
o
—_
=
7}
®©
g
=
O
2
R4
©
—
o

LPP-0378-09




MIR 2 and Buran (1990s)
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Moduly Zarya a Unity (1998)
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INTERMATIONAL SPACE STATION BOEING 747

INTHENATHMAL
SeACE STATION

Medzindrodn4 vesmirna stanica ISS ' “

231 {610 in
{70.6m)

ISS crew =max 6 (13)
ISS mass = 450 000 kg
ISS size =51 x109 x 20
ISS lifetime = 20207

— 240ft10in , \ ST REIn____
{73.3m) {64.4m)
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STS Discovery a HST
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Westar 6 a D.A. Gardner (STS-51A, 1984)
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STS Challenger a LDEF (STS-41C, 1984)

Ande 2 (STS-127, 2009)




Misia STS-107, 2003
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Pristatie STS Endeavour (2011)
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Kalifornia — STS Endeavour
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ROSCOSMOS Soyuz

POCKOCMOC

Soyuz 7K (1963)

Soyuz TMA-6 (2003-7?7?)

Soyuz 7K-OK(A) (1967-1971)

Soyuz 7K-OKS (1967-1971)
Soyuz TMA (1986-2002)

Soyuz T (1976-1986)
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POCKOCMOC

STS crew =max 7 p
STS cargo = max 24 500 kg &

STS (1981-2011)

Progress M (1989-°77?7)

Soyuz crew  =max 3
Progress cargo = max 2 400 kg

Ulomok z havarovaného Progress M-12M
padnutého 26. augusta 2011 v Sibiry.
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ESA ATV

ATV 1 - Jules Verne (2008)

ATV cargo = max 7000 kg

ATV 2 - Johannes Kepler (2011)
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JAXA HTV

HTV-2

HTV cargo = max 5500 kg

Avionics Module
The Avionics Module contains

navigational and electrical
Blr B UPLC: Unpressurized aguipment.
PLC: g ey Logistics Carrier
LOgIStICS Larrer &
i OE B he UPLC will carry the Exposed Pallet,
The PLC will carry supplies that

will be used aboard the 135, The
185 crew will be able to enter
and work within the PLC,

HTV-1 (2009)

A b = e , ; Propulsion Module
?

EP: Exposed Pallet

The EP will carry unpressurized
payloads or other equipment

CEM: Commaon
Berthing Mechanism

HTV-2 Kounotori (2011)
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Chris Hadfield, prvy kanadsky “

ky “spacewalk”
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CNS A Shenzhou Shenzhou 5 (2003)

R
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— BANMKEST

Vyska drahy ~ 330 km
Dlzka misie ~ 21,5 hod

AR

Start Shenzhou 5 (2003)

Prakticka astrondmia popularne
LPP-0378-09




CNSA Vesmirna stanica (modul) Tiangong 1

Start Tiangong 1 29. septembra 2011.

V novembri 2011 Gspedné spojenie s Shenzhou 8
V 2012 spojenie s Shenzhou 9 a 10 s ludskou posddkou

Har-al il 2NO0E- Har-al il ANOE-T0T

Geocentrické drahy stanic ISS a Tiangong 1
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Boeing GST-100 crew = max 7

Lod GST-100 a Bigelow Aerospace Space Station
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INTHENATHONAL
SpACE STATION
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Dream Chaser a ISS

Dream Chaser crew =max 7

Dream Chaser cargo = 77? kg
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INTHENATHONAL
SPACE STATION

Kliper crew =max 6

Kliper cargo = 500 - 700 kg

Lod’ Kliper z roznych uhlov pohladu

Lod’ Kliper spolu s raketovym nosiCom
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CNSA Tiangong 2a 3

Tiangon 3 crew =max 2-3

Pldnovand vesmirna stanica Tiangong 2 (vlavo)
(2015)
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Pldnovand vesmirna stanica Tiangong 3
(2020)
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Merkur [ Messenger (NASA)
- povrchovy materidl
- magnetické pole
- geologicky vyvoj

Oblast Cydonia na Marse

Venusa / Venus Express (ESA)
- rozloZenie teploty v atmosfére na na povrchu
- chemické zloZenie atmosféry
- prvé pozorovanie planéty v rozhrani spektier od UV po IR

Tree axygen aloins

Rrevuniitalion
or, ot Datoms

\lmo cz2

e Mars /| Mars Reconnaissance Orbiter (NASA)
- skiimanie mineralov a vody na povrchu Marsu
- HD snimky povrchu, ndjst vhodné miesto na pristitie
- v budticnosti sltzit ako telekomunikand druzica

'i A Prakticka astrondmia popularne
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103P/Hartley / Deep Impact/EPOXI (NASA)

- blizky prelet ponad povrch (10 km) v r. 2010
- snimky vo vysokom rozliSeni, infraCernevy spektrometer

Lunar Transit of Earth
NASA’s EPOXI Spacecraft

Range to Earth = 31 million miles
Infrared-Green-Blue Color Composite
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Inner Cruise 1

- Initial Checkout
-/"@@hx\\ .
( Co ) )
L% /

S— ___-/

Ceep Space
Maneuvers

Inner Cruise 2

Outer Cruise

Jupiter / Juno (NASA)

- vyzkum gravitaCného a magniteckét
- vyvoj, rozloZenie hmoty, pevné jadro!
- kolko vody v hlbsich vrstviach atmos

i} Jupiter Approach

Prilet k Jupiteru v roku 2016
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Vesta a Ceres /| Dawn (NASA,ESA!)
- detajlné mapovanie povrchu planétkz Vesta

- skiimanie abudancii prvkov O, Mg, Al, Si, H20, U etc.)
- d'alsf ciel Ceres







Saturn amesiace / Cassini-Huygens (NASA/ESA/ASI)

- pomenované po fr. astronémovi Giovanni Domenico Cassini a hol. Astronémovi Christiaan Huygens

- niekolko cielov misie:
1. ziskat predstavu o tvare a dynamike Saturnovych prstencov
2. ziskat chemické zloZenie na povrchoch Saturnovych mesiacoch (v stiCasnosti 53)
3. skimat magnetosféru Saturnu
4. skimat dynamiku mracien a atmosféry na Saturne
5. skimat atmosféru a povrch na mesiaci Titan

- misia niekolko krdt prediiené az do 2017, povodny plan ukonCenia 2008

- poCas letu k Saturnu navstivila sonda Venusu a Jupiter

VENUS 1 FLYBY . .
26 APR 1998 )

VENUS 2 FLYBY
- 24 JUN 1999

~~_ LAUNCH
15 OCT 1997

EARTH FLYBY
18 AUG 1999
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Sonda Cassini

- na palube vyse 10 vedeckych pristrojov — spektrometre vo V a IR, HD CCD kamery, radar, magnetometer, atd.
- ako palivo 33 kg plutonium 238

- po predllieni misie v roku 2008 - Cassini Equinox Mission (rovnodennost )
- po predlZeni misie v roku 2010 - Cassini Soltice Mission (slnovrat)

Saturnove prstence A a F spolu s mesiacmi
Janus, Pandora, Enceladus, Mimas a Rhea (zlava)
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Mesiac Mimas

Mesiac Euceladus - erupcia

Mesiac Helene

Mesiac Telesto
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Mesiac Rhea

Mesiac Epimetheus




Sonda Cassini - Projekt Cassini Scientist for a Day
- mlad{ $tudenti sa mo6zu stat st€ast ou timu Cassini

- potrebné vybrat najvhodnejsi ciel pre nasledujtce misie

- traja kandidéti:

2. Mesiace Rhea a Titan — spoloCne na snimke, Rhea podobna Mesiacu, presnejsia dréha,
Titan m4 velmi hustd a premenlivd atmosféra

1. Mesiac Hyperion - nepravidelny tvar, velké mnoZstvo krdterov,
velmi hlboké krdtery, zloZenie z kamena a ladu, chaotickd rotdcia

3. Saturn - vSetky roCné obdobia za 30 rokov, Cassini svedkom
zmeny ro¢nych obdob{, mozno pozorovat burky v juznej aj
severnej hemisfére
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“We'll start by sending astronauts to an asteroid for the first time in history.
By the mid-2030s, I believe we can send humans to orbit Mars and

return them safely to Earth. And a landing on Mars will follow.”

“Establishing an extended human presence on the moon

could vastly reduce the cost of further space exploration,

making possible ever more ambitious missions.”

“I am determined that the American space program

will put its full intellectual power and technological prowess
behind the search for further evidence of life on Mars.”
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EDS (Earth departure stage) —
nosnd raketa pre odlet z drdhy Zeme.

Testovaci itart rakety Ares I-X v okt6bri 2009. AT '
SRR el A Lod’ Orion ako alternativa

dopravy astronautov na ISS.
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MozZny termin okolo rokov 2030-2050.
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POCKOCMOC

Sovietsky pristdvaci modul LK
(Lunny korabl).

Porovnanie modulov LK (vlavo) a Apollo.
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Porovnanie rakiet Soyuz 7K-LOK
(dole) a Apollo.



ﬁéinsky raketovy nosiC LG, typ E.

Cinsky rover na Mesiaci.

Start modulu Shenzhun z povrchu Mesiaca.

(v:insky mesacny modul Shenzlun.
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Lod’ Orion urCend pre lety k asteroidom

V stiCasnosti vySe 8000 NEA a 1200 PHA.
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Zékladna na Marse. Koncepcia z roku 2009.

i - i %H NASA koncepcia ubytovacich a vedeckych jednotiek
NASA rover Small Pressurized Rover. e b BDRE L L5
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Boeing koncept lode CET na Mars.

POCKOCMOC

Experiment Mars-500

Mindle FLI-100
Modu! EU-100
Moyas Y- (00
e

\ Sest ¢lennd posddka tretej f4zy experimentu Mars-500
po roCnom pobyte v izol4cii. Koniec fizy po 520 dAoch v novembri 2011.

Uhuyt
{41 AUMR Bywog o )
BPCUANCIYY, nhs:%xnm:m T ococ SRS R L
Medule EV-250
Medul EU-250 -
Meayin “3Y-250 =N f '
Module EU-; 50 o il o f
Modul EV-150 a- » »
Moy WV-150 | e
Module EL-50 /’l -
Modul EL1-50 -

\Mourys 3Y-50

Zariadenie na testovanie letu na Mars nachddzajuice sa v Moskve. ; £ Lo Y

Simuldcia vystupu astronautov na povrchu Marsu z kontrolnej miestnosti.
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Dakujem za pozornost !
Otédzky?
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