Wi ol
it

S

Wy o




[%7 SPACE
STATION
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Start (UTC): 20. 11. 1998 6:40
Misto: Bajkonur, Kazachstan
Nosna raketa: Proton-K
Cena: asi 150 G$

Podil ESA: asi 8 G£€
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 délka 109 m, délka solarnich panel(l 73 m

* vnitfni prostor (tlakovany) 916 m*(Boeing 747), obyvatelny 388 m?
 asi 4krat vetsi nez Mir a 5krat nez Skylab

« hmotnost asi 420 tun (tj. asi 330 automobilt Skoda Octavia)

« skoro 13 km kabel(l, kontroluje 52 pocitacu

 solarni panely dodavaji 75 — 90 kW (asi 4000 m?),

« NI-H, baterie (35 minut ve stinu),6,6 kWh, Zivotnost 6,5 let

 pocitacovy kéd 3,3 milionu (Zem) a 1,8 miliénl (ISS) radek



Mezinarodni vesmirmna stanice

projekt 5 vesmirnych agentur
USA Kanada Rusko Japonsko EU
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Prvni stala posadka ISS: William Shepherd, Sergej Krikalev a Jurij Gidzenko
(31. 10./2. 11. 2000 — 21.3./19. 3. 2001)
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GM
° ~7,7km/s
Z+h
27 600 km/h
Rz+h
27 GMZ ~ 92mi21
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Ni100 eonope

Ammztzur Radio on the Intzrmat urul Soace Station

Mentor: Armand Budzianowski
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Armztaur Radio on the Intzrmational Space Station
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/ HEAVENS
Datum Jasnost ; Zacatek I:Iejwiii bod ) Konec Typ preletu
(mag) Cas Alt. | Az. Cas Alt. Az. Cas Alt. Az.
07 3 - 5:26:19 |10% |12 |5:29:00 |23%|W |5:31:42 |[10° |V viditelny
07 3 = 7:01:54 (10°(Z2)Z |7:05:12 |90% |1V |7:08:30 |[10°|VSV | dennisvétlo
07 3 - 8:38:36 |10%|Z 8:41:52 |58%|5 8:45:07 [10°% |V denni svetlo
07 3 - 10:15:10|10°|ZSZ|10:18:28 |75%|11Z |10:21:45(10° VIV |denni svétlo
07 3 = 11:52:14|10°%|Z 11:54:34|18% (12 |11:56:52|10%|] denni svétlo
0g 3 = 4:35:12 |10?|)] 4:37:08 |15°|V |4:39:05 |10° VIV |viditelny
08 3 - 6:09:53 [10°(Z2)Z |6:13:09 |65% |11V |6:16:26 |[10°|VSV | denni svétlo
08 3 - J:46:27 |10°(Z 7:49:42 |59% |5 7:52:59 | 10° VSV | denni svétlo
08 3 = 9:23:05 |10°|Z5Z|9:26:23 |81%|55V|9:29:41 |[10°|VIV |denni svétlo
0g 3 = 10:59:47 |10° (£ 11:02:40(28° |12 (11:05:32|10° |1V |denni svétlo
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Mezinarodni vesmirna stanice (ISS) - ObéZna draha

aun®

. IEE Heawvens-Above.com
Pohled na celkovou orbitu

-Above.com 9

Pohled zvrchu na satelit
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Jev Cas Vyska Azimut Vzdalenost (km) | Jasnost Vyska Slunce
Vychazi 09:21:00| 0° |286° (252) 2 332 0,0 25 6°
Dosahuje vyku nad obzorem 10° |09:23:05| 10° |288° (Z5Z) 1470 0,9 25 80
Nejvy2si poloha 09:26:23| 81° |15° (S5V) 416 2,9 26,2°
Klesne pod vySku nad obzorem 10° |09:29:41| 10° |104° (VIV) 1 465 0,6 26,6°
Zapada 09:31:45| 0° |105° (VIV) 2 323 14 26,80
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http://www.stellarium.org/cs

Datum a cas

8m FOV 196° 17.3 FPS 2016-03-08 09:26:31




Mezinarodni vesmirna stanice (ISS) - stredni vyska v km

408 Mezinarodni vesmirna stanice (ISS) - Informace o druzici
Oznaceni
Cislo v katalogu Spacetrack 25544 h
4054 COSPARID 1998-067-A
Jmeno v katalogu Spacetrack 1SS (ZARYA)
Obézna draha 404 x 406 km, 51,6°
Kategorie Vesmirna stanice
4041 Zemé plvodu / Organizace Spojené staty, Rusko, ESA, Japonsko, Kany
Vaha 450 000 kg
Rozméry Length 72.8m, width 108.5m
Vlastni jas (Magnitudy) -1,3 (ve vzdalenosti 1000 km, osvétleno $0% povrchu)

403 Maximalni jas (Magnitudy) -5,2 (v perigeu, osvétleno 100% povrchu

402

401+

400+

399+

398

2013 2016
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priimét drahy na zem :

DruZice: Mezindrodni ves mirna stamice (155)
Datum: 2076-3-08
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Epocha (UTC): 7. bfezna 2016 5:45:46
Excentricita: 0,0001662

Sklon: 51,6419¢

Vyska perigea: 404 km

\yéka apogea: 406 km

Rektascenze vzestupného uzlu: 206,4397°

argument pericentra: 255,5983°

Pocet obéhi za den: 15,53934145

Stfedni odchylka: 104,4985¢

Pocet obéhil celkem: 2912

& Heawens-Abov

Zvyraznény kruh odpovida oblasti, kde je druZice pozorovatelna ve vysce alespon 10°
nad obzorem. Velikost této oblasti zavisi na vysce druZice nad Zemi. 13
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http://www.principia.org.uk/




WWW.mirror.co.uk/news/teching o -science/sciencel/live-tim-peake-la =video- : °

Olomouc 8. 3. 2016
Major Timothy Peake

« * Chichester, England, 7. 4. 1972  manzelka Rebeca (41)

e 1992: Royal Military Academy e syn Thomas (6)
Sandhurst  syn Oliver (4)

e 2005: ,best rotary wing pilot student®

« 2006: Bc. ,flight dynamics® « 3000 nalétanych hodin
(Portsmouth) + ,exemplary and 14 mésicu Kolin n. R.

dedicated service to the British Army“ < 2011: Eurocom
e 2009: ESA astronaut (1 z 8413) certification 16



National Aeronautics and Space Administration

NW-2015-01-003-J5C
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RUSSIAN EVA #42 CREW LOCATIONS sgyuzﬂcraw

Zdroj: https://lwww.flickr.com/photos/nasa2explore/24727844786/in/album-72157644598918687



https://www.flickr.com/photos/nasa2explore/24727844786/in/album-72157644598918687

Soyuz TMA-19M Launch: December 15, 2015
(Note: Kelly and Kornienko launched on Soyuz TMA-16M on March 27,
2015) e Landing: June 1,2016

Timothy Kopra (NASA) - Flight Engineer

Born: Austin, Texas

. Interests: running, swimming, reading, home
improvement projects, and spending time with family
and friends

Spaceflights: STS-127, Expedition 20

Bio: http://go.nasa.gov/bgyJnW

Twitter: @astro_tim

Timothy Peake (ESA) — Flight Engineer

Born: Chichester, England

Interests: skiing, scuba diving, cross-country running,
climbing, and mountaineering

Spaceflights: Exps. 46/47 mark his first space station missions
Bio: http://go.nasa.gov/1MkB4Ja

Twitter: @astro_timpeake

Instagram: @astro_timpeake

Yuri Malenchenko (Roscosmos) — Flight Engineer

Born: Svetlovodsk, Kirovograd Region, Ukraine
Interests: sports, games and music
Spaceflights: STS-106, Exps. 7, 16, 32 and 33
Bio: http://go.nasa.gov/195yzKI

Soyuz TMA-20M Launch: March 18, 2016 ¢ Landing: September 7, 2016

Jeffrey Williams (NASA) — Flight Engineer

Born: Superior, Wisconsin

Interests: running, fishing, camping, skiing, scuba
diving and woodworking

Spaceflights: STS-101, Exps. 13, 21 and 22

Bio: http://go.nasa.gov/20p7kDFI

Twitter: @Astro_Jeff

Instagram: @astro_jeffw

Alexey Ovchinin (Roscomos) — Flight Engineer

Born: Rybinsk, Yaroslavl Region, Russia

Spaceflights: Exps. 47/48 mark his first space station
missions

Bio: http://go.nasa.gov/20p7NFG

Oleg Skripochka (Roscomos) — Flight Engineer

Born: Nevinnomysk, Stavropol Region, Russia
Interests: parachute sport and bicycle tourism
Spaceflights: Exps. 25/26

Bio: http://go.nasa.gov/20p863z
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h =175 km
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h =206 km
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— Sojuz TMA-19M
(128. od roku 1967)
— tah rakety asi 26 Ghp
—cestak ISS asi 6,5 h

4 oblety Zemeé
,2docking“ 17:33
— vstup na ISS 19:58




Misto, kde kosmon
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‘Photo: ESA/ NASA
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Hlavni ukoly mise

Olomouc8 3.2016

26

From The Usborne Official Astronaut's Handbook © 2015 Usborne Publishing Ltd



Védecké tkoly mise -' K

* Materialovy vyzkum (pevne, lehké) T

* Biomedicinské otazky (vliv na organismus
napr. nitrolebecni tlak)

e Zakladni fyzikalni vyzkum (stav beztize,
testovani teorii)

: : - o =)
* Astrobiologie (podminky pro Zivot) oonongostos SRR Vs S
Olomouc 8. 3. 2016

jEImag. levitator
& 2000+°C!,
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EXPOSE R-2, VULKAN - g#fHICIpla

* experimenty BOSS and
BIOMEX,

* vliv podminek na
mikroorganismy
(mikrogravitace, zareni

vakuum)

* software na analyzu hlasu '//
kosmonautu pfi
komunikaci (znamky
stresu, unavy, ... +
jazykova analyza)

* | pro horniky, namorniky

SSSSSSSSSSSSS



Program ESA METERON

technoelogie ovladani

robotl na dalku clovéekem

— experiment SUPVIS-M:
trola roveru naizemi zy
S "" i‘. = ﬂ#
,Mars yard“ﬁ’- Stevenage
. (Airbus Defencerand |
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Kontrola dychacich cest 25. 2. 2016




LIFEONBOA

RD THE INTERNATIONAL SPACE STATION /£, "Reisuizci:,

i o] Bedisasleeping With a sponge - there isno - Three meals a day from & T
el " J8 bag hooked to the shower or bath. Hair kept British-inspired menu developed by |
& wall. An eye mask clean with no-rinse shampoo - Heston Blumenthal. Saltand pepper | 7
N helps black out 16 and water from toothbrushing. in liquid form becanse floating ke
sunrises a day as is swallowed rather than spat particles could damage eyes
the IS5 whips - T .
woundBarth . EXzEm 7, "'NODE2, HARMONY .
* .. . . Twohoursaday using special ;* Length: 22ft . y ;
"+ etuipment including bikes, - {The stgs.f'i‘-"’??“".%’
"+ weight-lifting machines an acre of solar.pan
DTNy - nAuedal : COLUMBUS.
‘US. Lab " : = European Research Lab

- Length: 226t
NODE 1, UNITY o ieh
Length: 18ft
Used for cooking
and dining

| straps. Uriné is collected and 5%
processed into drinking water

Thepatchwornby ..
Tim Peake (left) was
designed by 13-year-old
Troy Wood from Manchester
in a Blue Peter challenge 3

\ Tim Peake in the Soyuz
capsule on his way up to space !

Graphic by Alex Cox <. ., The ISS is 35766t long - about the same as a foothall pitch

Zdroj:
http://www.dailymail.co.uk/sciencetech/article-3361538/The-sunrise-spectacular-Major

-Tim-Peake-awe-struck-makes-space-history-joining-crew-International-Space-Station-s
aid-s-great-day-office.html



http://www.dailymail.co.uk/sciencetech/article-3361538/The-sunrise-spectacular-Major-Tim-Peake-awe-struck-makes-space-history-joining-crew-International-Space-Station-said-s-great-day-office.html
http://www.dailymail.co.uk/sciencetech/article-3361538/The-sunrise-spectacular-Major-Tim-Peake-awe-struck-makes-space-history-joining-crew-International-Space-Station-said-s-great-day-office.html
http://www.dailymail.co.uk/sciencetech/article-3361538/The-sunrise-spectacular-Major-Tim-Peake-awe-struck-makes-space-history-joining-crew-International-Space-Station-said-s-great-day-office.html
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¥ Newtonova kniha na obézné draze
28. 2. 2016: A. Feustel, Atlantis




Samantha Crlstoforettl 199 dni 16 h (2014/2015) nejdelsi
Jednorazovy pobyt 7 zeny na obezne draze




10. 8. 2011 (zapadni Evropa)




Expedition 43: 3. 4. 2015 (Skandinavie s polarni zari)




Expedition 43: 8. 4. 2015 (Himalaje na hranici Ciny a Indie)



Prelet nad Alpami 21. 2. 2016




Kennedy Space Center 1. 3. 2016




EO Detective

Photos: ESA A. Gerst
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Dalsi aktivity, napfr.
,Spacewalk”
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Tim Peak 21. 12. 2015 -' K
(+ Tim Kopra)
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193 Spacewalks at the International Space Station

144 20 49
U.S. ' = Russian
Spacewalks Spacewalks




mission

principia H

Podpora a kontrola
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Denmark Sweden

Germany
3 people 1parson 1 J;:irsun
Great Britain \ Russia
Canada 1 person 44 people
Epeop Netherland \= : ;
etherlands e,
1 person ' KT"*"“““ r
Belgium / ' i S .
1 person \ ’_J — ?p:tﬁapl;é
Spain Italy J L
1 person France Speople South Korea
3 people 1 person
Malaysia
R}
‘ J‘.l.- 1 person
Brazil
1 person
South Africa
fpecen Visitors to the International Space Station
by Country

> LA
+

[ — ] _..-us.






COLUMBUS
CONTROL CENTER
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Navrat na Zem...

derdk
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Sojuz TMA-18M

— 21:15 GMT opusteni ISS
— priprava k oddeéleni
— 0:45 pomalé oddalovani
— 3:15: 49 s zpomaleni
— 3:59 oddéleni modulu

ve vysce 140 km
— 4:25 pristani

lllustrations reproduced from The Usborne Official Astronaut's Handbook © 2015 Usborne Publishing Ltd

59



Orbitalni vyrocCi 22. 1. 2016




Rekordy v pobytu ve vesmiru

Don Pettit Mike Foale Peggy Whitson Mike Fincke Scott Kelly &
: Nasa
¥
Y
@ @ ¥
V= B _ ﬁl&
520*
- * Kelly lands March 1, 2016
370 : 5 -
days | 374 _ 377 =, 382 Kelly surpasses Fincke

- Oct. 16, 2015

NASA Astronaut
Cumulative Days in Space
Record Holders

[eHHagun ViBaHoBWY Maganka: 879 dni

(5 letd, posledni navrat 28. 6. 2015)



Rekordy v pobytu ve vesmiru

Dan Terry Michael Michael Scott
Virts Barratt Lopez-Alegria  Kelly

1-«\1-;** *
; h
i."* {
Ity

‘ b

196
days 196

Kelly surpasses Lopez-Alegria
Oct. 29, 2015

NASA Astronaut
Single Spaceflight
Record Holders

Banepuin Bnagnmuposuu Monsikos (pres 14 meésicl:

437 dni 18 hodin na stanici Mir v letech 1994/1995)



| . BT
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Test pristavaciho modulu Sokol (Cast Sojuzu TMA-18M)
23. 2. 2016. Photo credit: NASA/Scott Kelly/Twitter



12-15 cm/s



140 km







Zpomaleni na 5 km/h

Photo: © NASA / Bill Ingalls



Michail Kornijenko, Sergej Volkov a Scott Kelly po pristani v Kazachstanu
2. 3.2016 © APA/AFP/NASA/BILL INGALLS
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2011: tyden v podzemi na Sardinii




2012: 12 dni v Aquarius hablt 20 m pod morem' (Florlda NASA'’s
Extreme Environment Mission Operations NEEMO)




e replika“ 1SS 12 m pod vodou (Johnson Space Centre, Houston, Texas),
* nacvik piti vody ziskané recyklaci moci (pobyty po 6 h)
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Vycvik v Rusku: nejtézsi Sestileté studium rustiny
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BBC — iWonder — Tim Peake: How | became a British
astronaut [online]. Dostupne z
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Fotky a videa uzivatele Tim Peake (@astro_timpeake)
[online]. Dostupné z
https://twitter.com/astro_timpeake/media.

Heavens Above [online]. Dostupné z
http://www.heavens-above.com.

International Space Station | NASA [online]. Dostupné
z http://www.nasa.gov/mission_pages/station/.

Kubala, P. (2009). ISS Mezinarodni vesmirna stanice.
Prostéjov: Computer media.

Principia [online]. Dostupné z https://principia.org.uk.
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Nase stranky: http:/lexfyz.upol.cz/didaktikaliss/
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