JIEIIAPTAMEHT OCBITH I HAYKH OJIECBKOI OBJIACHOI JIEPJKABHOI A IMIHICTPAIIILI
OJIECHKHI OBJIACHUM I'YMAHITAPHUAM HEHTP MO3AIIKLIBHOI OCBITA TA BUXOBAHHSI
I'OPOJHEHCHKHI JILEM 3 IOYATKOBOIO LIKOJIOIO TA TIMHA3BIEIO
T'OPOJTHEHCBHKOI CLUIbCBHKOI PATTN

BOJITPAICBKOT'O PAHOHY OJIECBKOI OBJIACTI

OBJIACHHMI (3AOUYHUI ETAIT) BCEYKPATHCHKOI'O KOHKYPCY
«KOCMOC I MHU» («KOCMIYHI ®AHTA3Ii»)

HOMIHAIIA «JIITEPATYPA, )KYPHAJIICTHKA»

BI/IKPUBABAIOYH TAEMHHUI[I BCECBITY

Hapucu piis gireit, 3aX0IJIieHMX Y KOCMOC

Po0oTy BUKOHAIN:

I'pexoB Imutpo, yuens 11 knacy
BypykoBa Anina, yuenuus 9 kiacy
I'opoHEHCHKOTO JIIIIEIO 3 TOYaTKOBOIO
IITKOJIOKO Ta TIMHA31€0
I'opoaHEHCHKOT CUTLCHKOI pain
Boisrpaacekoro paiiony

Onecbkoi 001acTi

KepiBHuku:

Amnasaripka IBanna [letpiBHa,
616mioTekap mirero

CarmueBa ['anna BacwitiBHa,
yUUTENb 1CTOPIi

[TerkoBa Hanist OnexcanapiBHa,
YUUTEIb aHTJTIHCHKOI MOBU
CemkoBa Hanis MukomaeBHa,
YUUTEIb aHTJIIHCHKOT MOBH
I'opogHEHCHKOTO JiIIet0 3 TOYaTKOBOIO
IIKOJIOIO Ta TIMHA31€10
I'opoaHEeHCHKOT CUIBCHKOI pain
bonrpancekoro paitony

Onecwkoi obmacti

T'oponne, 2026




BI/IKPHBAIOYH
TAEMHHUI[I BCECBITY

Hapucu a4 xiteid, 3aXo1jieHAX Y KOCMOC




Tenecxomny 4 obeapsamel

MOIMBOCTI JIIOJCBKOTO OKa JOCHUTh OOMEXKEHI, TOMY MJsl JTOCIHIIKCHHS
HEOECHMX TIJ Yy4Y€HI BUKOPHCTOBYIOTH CIICIiajbHI MpUIaAH, OJHUM 3 SKUX €
Teneckon. llomepeqHMKOM CydacHUX HAANOTYKHHX TEJIECKOMIB Oysa 3BUYaiiHa
mij3opHa TpyOa, BuHaijeHa Ha mnoyaTtky XVII cTomTTs TroJmaHAChKUMHU
Maiictpamu okyJsipiB. Y 1609 pomi 'anineo ["anineit yaockoHanus 1ei npucTpiu,
CTBOPUBIIH MEPIINN TEJIECKOM 13 8 — KpaTHUM 30UIbIIEHHSIM. 3 TOTO 4Yacy mpuiaj
3M0JIaB TIUIAX BiA MA30pHOT TPYOM JUIS CIOCTEPEXKEHb 3a HANHOIMKINMU
wianetaMu COHSIYHOT CHCTEMHU JI0 TEJIECKOIIB, 3aTHUX «OadyuTH» Kpi3b COTHI

TUCSY CBITJIOBUX POKIB.
Cy4acHi TelecKoNnmu MOKHA PO3JUIMTH Ha TPHU
rpynu: KOCMIYHI, ONTHUYHI Ta PaJiOoTEIECKOIH.
OnTuyHi CNpUAMalOTh CBITJIOBE BUIIPOMIHIOBAHHS,
BI3yaJIbHO 30LIBIIYIOUH OJIMCK 1 po3Mipu 00’ €eKTiB. Lle
JIO3BOJIIE  OTPUMYBATH  CBITJIMHU  BIIJQJICHUX
KYTOUYKIB KOCMOCY.
Panioreneckonu JIOBJIATH
PaIlOBUIIPOMIHIOBAHHSI HEOECHUX TUI, 10 HA/Ja€ BYECHUM MOKIIUBICTH BUBYATH
ixHIO Oy/I0BY, BUBHAUATH MICII€3HAXO/[KEHHS, IIIBUAKICTh PYXY TOIIO.

KocMiuHi  TelleCKOmmM  MAarTh  3HAYHO
ALMA —

OUIbIly YYTJIMBICTH 4Ye€pe3 BIJACYTHICTh MIX % )
KOMILJIEKC paaloTeJ1€CKOIIB

HUMH ¥ JOCHI)KYBaHUMU 00’ €KTaMU MEPETIOHU
— 3eMHO1 arMmocepu. HaitbinpmmM onTuyHUM
TEJECKONOM 3a IUIOHICI0 J3€pKall YBaXKarOTh
Very Large Telescope ([yxe Benukwuii
TEJIECKOI), PO3TAlllOBAaHWW Yy TOpax IMycTeml

Atakama Ha miBHO4Yl Y. BiH ckiagaeTbest 3 4OTUPHOX OKPEMHUX z[3ep1<an\ BHUX

TEIECKOMIB, KOXXEH 13 SKUX Mae

niametrp 8,2 M, 1 YOTUPHOX

JMBOBMIKHHI (paKT JOTIOMDKHUX 3 JiaMeTpPOM

. . N 1,8 m. nor MOMOT
Y Yuai Oyayrorts I'irantcbknii 8 3a HOTO JIONOMOTOF0

MarejsiaHiB TeJIeCKOI, IKUI Oyae Oyio 3po0JIeHO 6arato
NOTY:KHIIMM 32 JlyiKke BeJIHKHii ACTPOHOMIYHHUX BiJIKPHTTIB,
Tesieckon. KoxeH 3 iloro 7 n3epkaJ

Matume aiamerp 8,4 m o ) )
i BaxkuTHMe 20 T. BHUCOKOSIKICHI cBITIMHU [OmiTepa

30KpeMa OTpUMaHi

ta  Henrtyna.  HalimoTyxHimmi
KocMiyHu# Teneckon «I'ab0m» nepedyBae Ha




3emHit opOiTi 3 1990 poky. llle omun pexopacmen — Benukuii Kanapcbkwuii
teneckon. Cepesl ONTUYHUX TEJECKOMNAB BiH IMOCIA€ MEpIle MiIcle 32 po3MipaMu
rOJIOBHOTO J3epkana — ioro miamerp ctaHoBuTh 10,4 m. Haitbmwxuum dacom
HOMy J1OBENIEThCA MOCTYIMUTHUCS CBOIM MilleM Yy peHTUHry TpuaustuMeTpoBoMy
TEJIECKOITYy, 3 Ha3BU SKOTO 3pO3yMijIo, IO JiaMeTp Horo a3zepkana gocsratume 30
M. [{1o ciopyay 3BoasTh Ha ['aBalicbKUX OCTpPOBAaX. Horo MOTY>KHOCTI BUCTa4HTh,
mo6 poOUTH 3HIMKM HAWMOJOMIIMX TalaKTUK, IO mepe0yBaroTh Ha Kparo
Bceecity. Opnak 1 TpuausatuMeTpoBUid TeNECKOM, Ma0yTh HEAOBIO YTPUMY€ETHCS
Ha TEPIIOMY PAJIKY CIUCKY HaWOLIBIINX ONTUYHUX TeNecKomiB. Ajke B Ywin Ha
ropi Ceppo — ApmazoHec yke posnoudaro OyaiBHUIITBO Han3BudaitHO BEIMKOTO
Teneckona 3 39 — MeTpoBUM A3epKajoM. BiH He TUIbKU 3MOKe 3HAXOAUTH TUIAHETH

pO3MipoM 13 Halry 3eMJIio, a i Oy/e 37aTHUI BUBUATH CKJIaJl IXHBOI aTMOc(epHu.

JAuBOBUKHUN PaKT

Kocwmiuni Teeckonu 31aTHi
«IOTSITHYTHUCS» 10 AUISTHOK
Bcecsity, ki Bingaeni
Bix 3emi1i Ha

13 mupa cBiT/I0BHX POKiB




Teneckomnt ¥ odcepeaTopl
Telescones and oisgruatories

The capabilities of the human eye are quite limited, so scientists use special
devices to study celestial bodies, one of which is a telescope. The predecessor of
modern high-power telescopes was an ordinary telescope, invented at the
beginning of the 17 th century by Dutch eyeglass makers. In 1609, Galileo Galilei
improved this device, creating the first telescope with an 8-fold magnification.
Since then, the device has come a long way from a telescope for observing the
nearest planets of the Solar System to telescopes capable of «seeing» through
hundreds of thousands of light years.

Modern telescopes can be divided into three groups: space, optical and radio
telescopes. Optical telescopes perceive light radiation, visually increase the
brightness and size of objects. This allows you to obtain photographs of distant
corners of space.

Radio telescopes capture radio emissions from celestial bodies, which allows
scientists to study their structure, determine their location, speed of movement, etc.

Space telescopes have much greater sensitivity due to the absence of an
obstacle between them and the objects under study - the Earth's atmosphere. The
largest optical telescope in terms of mirror area is the Very Large Telescope,
located in the mountains of the Atacama Desert in northern Chile. It consists of
four separate mirror telescopes, each of which has a diameter of 8.2 meters, and
four auxiliary ones with a diameter of 1.8 meters. Many astronomical discoveries
have been made with its help, including high-quality photos of Jupiter and
Neptune. The most powerful space telescope, Hubble, has been in Earth orbit since
1990.

Another record holder is the Great Canary Telescope. Among optical
telescopes, it ranks first in terms of the size of the main mirror - its diameter is
10.4 meters. In the near future, it will have to give up its position in the ranking to
the Thirty-meter Telescope, whose name suggests that its mirror diameter will
reach 30 meters. This structure is being built in the Hawaiian Islands. Its power
will be enough to take pictures of the youngest galaxies located at the edge of the
Universe. However, the Thirty-meter Telescope will not stay on the first line of the
list of the largest optical telescopes for long. In Chile, on Mount Cerro Armazones,
construction has already begun on the Extremely Large Telescope with a 39-meter




mirror. It will not only be able to find planets the size of our Earth, but will also be
able to study the composition of their atmospheres.




Kocmoapomu

KocMmoapom — 11e Teputopis, Ha SKii po3MIIIEHI CHOpPYAU M 00JiagHAHHSA,
MpU3HAYEeH] Ul CKJIaJaHHs, BUIPOOYBaHHS, MiJTOTOBKM Ta 3allyCKy KOCMIYHHX
amapariB. 3a3Bu4ail Taki 00 €KTU PO3TAIIOBYIOTHCS JAJIEKO BiJl HACEJIEHUX MICIIb.
[le npoAMKTOBAaHO MUTAaHHAM O€3MEeKM — MI00 CTYyMeHl pakeT — HOCIiB, SKi
BIJIOKPEMJTIOIOTHCS Ha 3J1bOT1, HE 3aBAAJIM IIKOAN MICIIEBUM KUTEISIM.

[Ile ogHa BUMOTa, sika BUCYBAETHCS JO MICHS PO3MIIIEHHS KOCMOIPOMIB —
iXxHs ONU3BKICTH JO eKBaTopa. AJKe caMe TaM pakeTa MOKe€ MaKCHUMAalbHO
BUKOpHUCTATU €Heprito oOepranHs 3emii i 3exoHomMutd a0 10% manua. Ta
OCKUTbKHU B I[bOMY PETIOHI IJIAHETH Hebarato JepskaB, M0 PO3BUBAIOTH KOCMIUHY
rajy3b, OCTaHHIM YacaM poOJsITh copodu OyAyBaTH MOpPCHKI CTapTOBI
MalJaHIMKHU TSI KOCMI9HUX KopaoumiB. Tak, Oyi0 cTBOPEHO IIaBy4IHii KOCMOAPOM
«MopceKuil cTapT», KW CKJIagaeThes 31 ctapToBoi miardgopmu LP Odyssey ta
CKJIaIaJTIbHO — KoMaHIHOTO cyaHa Sea Launch Commander.

CtpykTypa CydYyacCHHX Ha3eMHHUX KOCMOJIDOMIB € OUIbII CKJIATHOI B
MOPIBHSIHHI 3 MOPChKUMU. IcHye Onu3bko 30 Mif0UMX HA3eMHHUX KOCMOJPOMIB,
HaWOUTBIIMMHU 3 AKUX BBaxaroThcsi «baiikonyp» (Kazaxcran) Ta 0a3za
amepukancbkux BIIC na muci Kanasepan (CLIA). [lepmmit Oyno 30yaoBaHO B
1955 pomi, BiH CTaB CTapTOBUM MaMJIaHUYMKOM IJisi mepuioro kopabis. pyrui
BUKOPHUCTOBYETHCA ISl 3aITyCKy paker 13 1956 poky il Ha cbOrOJHI € JIAepoM 3a
KUTBKICTIO KOCMIYHUX amaparis, K1 MIOPIYHO 3ITAIOTh 13 HOTO TEPUTOPIi.

JAMBOBUKHMH (PAKT

ILi1oma kocMoapomy «baikoHnyp»
(6717 km?) OintbI Hixk y 8,5 pasis
nepesuinye repuropito CiHramypy.




Kocmoopomu
Spaceport

A spaceport is an area where facilities and equipment are located, designed
for assembling, testing, preparing and launching spacecraft. Usually, such facilities
are located far from populated areas. This is dictated by safety issues - so that the
stages of rockets - carriers, which separate during takeoff, do not harm local
residents.

Another requirement for the location of spaceports is their proximity to the
equator. After all, it is there that a rocket can make the most of the energy of the
Earth's rotation and save up to 10% of fuel. But since there are few states in this
region of the planet that are developing the space industry, attempts have recently
been made to build sea launch pads for spacecraft. Thus, a floating spaceport «Sea
Launch» was created, which consists of the LP Odyssey launch platform and the
Sea Launch Commander assembly and command vessel.

The structure of modern land-based spaceports is more complex than sea-
based ones. There are about 30 operating ground-based cosmodromes, the largest
of which are considered to be Baikonur (Kazakhstan) and the US Air Force base at

Cape Canaveral (USA). The first was built in 1955, it became the launch site for
the first ship.

The second has been used for launching rockets since 1956 and is currently
the leader in the number of spacecraft that take off from its territory annually.




KOCMIYHI KOPAbJII
Ilinomosani kocmiuni Kopao.i

CporoJiHi TJIOTOBaHI MOJBOTH B KOCMOC CTajiu OyACHHOIO CIPaBOIO, JIOIU
HaBITh PO3MIPKOBYIOThH HaJ| €KCTEeAUIII€I0 Ha Mapc — CroYaTKy 3 METOI0 BUBYEHHS
UepBoHoi 1mmaHeTw, a Hajgaimi W s il KoJjoHizamii. Ta 1mo0 3aificHUTH
MDKIUJIAaHETHY MOJO0POK a00 OMMHUTUCS HA 3€MH1NA OpOITi, JIUIIE paKeTH — HOCIS HE
nocuth. [loTpibeH 1mie W JiTaIbHHUM amapar, SKUM JONpaBUTh ACTPOHABTIB Y
KOCMOC 1 JIOIOMOXKE€ 1M TMOBEpHYTHCS Haszajd. Taki amapatu Ha3UBalOTh
niIOMOBAHUMU KOCMIYHUMU KOPAOIAAMU.

Kocmiuni kopabmi mepuioro mokojiHHS Oynu ctBopeHi B 1960 — Ti poxkwm.
Bonu He mpu3Havanucs A1 TpUBAJIOro mepedyBaHHs B MM03a3€MHOMY ITPOCTOPi, a
TOMY MaJjH J0BOJI MpocTy OyaoBy. Tak, aMepuKaHCHKUHN MIJIOTOBaHUHN KOpadeb
«/IxeMiHI» CKIamaBcs 3 JBOX OCHOBHUX YACTHH — CITYCKHOTO amapara, y sSKOMY
pO3MilyBaBcsl €Kimak (IBi ocoOu), 1 BIACIKY, A€ 3HAXOAWINCS JBUTYHU Ta
HeoOximHe obmagHaHHs. JoBXXrHA KOpalas CTaHOBWIIA 5,8 M, 30BHIITHIN glamMeTp -
3 M, maca — 6nu3bko 3,8 T. [lepmmii mimoroBanuii 3amyck «JxemiHi» BiIOyBCs B
oepesni 1965 poky , octanHiid -y nucronaai 1966 poxy. VYcboro Oyno 3po6iieHO
12 ycmimuux 3amyckiB. Came Ha 1bOMYy KopaOil BHEpIe B 1CTOPii BUKOHAIH
CTUKYBaHHS KOCMIYHUX amapariB. Ha mimoroBanux kopabmax «JlxemiHi» B

KocMoci moOyBanu 20 aMepUKAHCHKHUX AacCTPOHABTIB , SIKI pa3oM HaiTalu

969 roax 42 xB 32 ¢ i 605 pasiB oOserTuiM Hamly IUIAHETY, MOAOJIABIIN
26 226 031 km.

Cepitl0 KOCMIYHUX KOpaOJiB «ATOJJIOH»
OyJ10 po3p0o0JIeHO JIJIsl MJIOTOBAHUX MOJIBOTIB Ha
Micsus. Came Ha «AnomwioHi - 11»
y nunHi 1969 poky amepukaHChKI acTpOHABTH
Hin Apmctponr 1 baz3z Onapin Bucaguiucs Ha
MOBEpXHIO cynyTHUKa 3emii. KoHcTpykitito

op6iTi BiH BUpic Gitbm ik KOpalOJis 1H)KCHEpH HaMarajaucs MaKCHMAaJIbHO

a5 on. CIIPOCTUTH, BOJHOYAC BY3JIM Ta €JIEMEHTH,
- / BIIMOBa SIKUX Morja O CHPUYMHUTH aBapiio,
000B I3KOBO yOroBaIUCS. «ATIOJITOH
CKJIaJIaBCA 3 OCHOBHOTO OJIOKY ¥ MicsiuHOi KaOiHu. OCHOBHMI OJIOK, pO3IJIEHUIN
Ha BIACIK JJIS eKiMaxy W PyXOBUM BIACIK, MPU3HAYABCSA MJIs TOJBOTY TPHOX
aCTpOHABTIB HAa  MICA4YHY  oOpOITy Ta
MOBEPHEHHS iX Ha 3eMJII0. 3a JIOMOMOTOIO / . \
MicsuHOi KaOiHM TIOAM CIyCKanmmcs 3 AMBOBUKHUH (aKT
opOiTn Micsaust Ha Woro TmOBEpXHIO U IMepmumu odJetisin Micsupb
IIOBEPTAIMCS 3HOBY Ha OpOITY. yepenaxu y 1968 p. IMicis 7 anis
Maca «ATIONIIOHY» CTaHOBMJIA Y KOCMOCi TBADUHH NOBEPHYJIHCS
npubnu3Ho 44 T W Jemo KoJMBajacs Ha 3eMJII0 )KHUBUMH ¥ 3/10pPOBHMH,
3aJIeKHO Bix MOJENi, JOBXKHMHA KOpaOis yrpatusim 10% aru.
_J

Actponast Ckort Kesni
(CIIA) noBiB, o B KOCMOCi
JIIOINHA MOe 3POCTATH.
IIporsirom 340 1HiB Ha 3eMHii




nopiBHioBasia 17,68 m. ¥V Binciky ans exinaxy HiATpuMyBaiacs Temmeparypa 21-
27 °C, xabiHa acTpOHABTIB 3alOBHIOBanacs Maibke uucTUM KucHeM. CucTema
KUTTe3a0e31meueHHs Oyia po3paxoBaHa Ha poOoTy mpotsaroM 11 ai6 Ta moaaTKOBI
4 noOu Ha BUIIAJIOK aBapiiHOI CUTYyaIli.

Kwuraii ctaB TpeThOIO JepKaBOIO y CBITI, YA aCTPOHABTH MOOYBaIU B KOCMOCI
Ha amapaTax, 30yJOoBaHUX iXHBOIO X KpaiHoro. Ile cramocs y 2003 pori, koau
B11I0yBCs mepiiuil mijoroBaHui momiT kopadss «lllenpwkoy — 5». Bin Haragye
KocMiuHui kopabemb «Coro3», 00 Mae Maibke Taki XK PO3MIPH, CXOXKY
KOHCTPYKIII0O 1 Take >X KOMIOHYyBaHHS MoOAymiB. Kwuraiili Ha3uBaloTh CBOiX
KOCMOHABTIB TaWKOHaBTaMu a0o TailikyHaBTamu. Lle crmoBo yTBOpeHe Bif
KHTAUCHKOTO «TAUKyH» (KOCMOC) 1 IPEIBKOTO «HAyTa» (MOPEIUIABEIh).

OmnaHyBaBIIM TEXHOJIOTII0 CTBOPEHHS OJHOPA30BHX KOCMIYHUX KOpaOIiB,
MOAM 3AMHCIMIINCA Haj BHHAMIEHHAM 0aratopasoBHX. IXHIO pPO3poOKy O6yio
posmoyato B 1972 pori, a B 1981 pori nepiuii aMepuKaHCbKUN CIIEHC — AT
(KOCMIYHHMIT YOBHHMK) 0araropa3oBOTO BUKOPUCTAHHS BUPYIIUB Ha IUIAHETApHY
op6iTy. Moro KOHCTPYKIlisi CKiamamacs 3 HBOX PAKETHHX
MIPUCKOPIOBAYiB, BETMKOI0 MaJIMBHOTO Oaka it
M1JI0TOBAHOTO pakeToriaHa.

[TpuckoproBaui pO3raHsm u JuBoBHKHMIA PaKT
CKepOBYBWIM Kopabenb, a IOTIM Crieiic — wat 6yB
BIIOKPEMJIIOBAJINCS ~ HAa  BHCOTI «HAIMUTOBAHUIY
OnmM3pko 45 KM H OIyCKanucs B CJIEKTPOHIKOIO 1 MicTHB 370 KM
OKeaH Ha mnapamrytax (micius apotis. Tpu {0ro ABAryHHU
PECMOHTY X BUKOPUCTOBYBAJIN BUPOOJISIIN CTIIIBKU K €HEPrii,
HOBTOpHO). Ha Bucori 113 xm BiI[ CKUJIBKH OJTHA MOTY>KHa
Kopaoist BIIIIABCS MIOPOXKHIM

najuBHUNA 0ak, 1 pakeToriaH

OMMUHSABCS  HAa  HABKOJIO3EMHIN opOITi.

[licns BUKOHAHHS TPOrpaMH TMOJBOTY BIH TMOBEPTAaBCA Ha 3eMII0 Ta
31MCHIOBAB TOCAJKY Ha 3JIITHO — ITOCAIKOBiM cMy3i. JIoBXKWHA crieiic — martia —
32,2 M, po3max kpuia — 23,8 m.

3 1975 mo 1991 pp. 6yno 30ymoBano 5 matiiB. [lepmmit — «KomymOisy -
npotsaroMm 22 pokiB 28 pasiB gompaBisB Ha opOiTy 3emunl acTpOHaBTIB Ta
JOCHTITHUIIbKE O0JIaJIHaHHS, TMOKU HE 3ropiB MMija Yac npuzemieHHs. HactymHuii
YOBHUK «YeIeHKepy IpocilyXuB 0JIU3bK0 3 poKiB 1 BUOYXHYB Ha cTapTi B 1986
poui. Moro nactynmaukm Gymu 6inem yemimmumu. Tak, «JlickaBepi» IIpoOCITykKuB
27 pokiB, «ATmanTicy - 26 , «[ageBop — 19 pokiB. Yci BoHU 3apa3 abo MpumnagaroTh
MIUJIOM B aHTapax, ado IEMOHCTPYIOTBCS B MY3€sX.

Bimoma amepukanchka kopropaitiisi Boeing y 2014 poui 3a miarpumku NASA
posroyasa OyIiBHUAIITBO YaCTKOBO Oaratopa3oBoro KOCMidHOTo amapata Starliner.
[Ipu3HaueHHsAM IIOTO TPAHCIIOPTHOTO KOpabiis Oyae JocTaBKa acTPOHABTIB Ha
opOITaNbHY CTAHIIIO.

[epunit kopabenb BUBee Ha HABKOJIO3EMHY OpOITYy pakeTa — HOCIH «ATiac -
5422». OgHak y NoJajbllIOMy HE BUKIIIOUAETHCS BUKOPUCTaHHSA pakeT «Jlenbra —
4y i «DanbKoH -9».




SPACESHIPS
Manned Spaceships

Today, manned space flights have become commonplace, people are even
thinking about an expedition to Mars - first to study the Red Planet, and later to
colonize it. But to make an interplanetary journey or to be in Earth orbit, rockets
alone are not enough. You also need an aircraft that will deliver astronauts into
space and help them return. Such vehicles are called manned spacecratft.

The first generation spacecraft were created in the 1960 s. They were not
intended for a long stay in extraterrestrial space, and therefore had a fairly simple
structure. For example, the American manned spacecraft «Gemini» consisted of
two main parts - a descent vehicle, which housed the crew (two people), and a
compartment where the engines and necessary equipment were located. The length
of the ship was 5.8 meters, the outer diameter was 3 meters, and the mass was
about 3.8 tons. The first manned launch of Gemini took place in March 1965, the
last in November 1966. A total of 12 successful launches were made. It was on this
ship that the docking of spacecraft was performed for the first time in history.
20 American astronauts visited space on the manned Gemini ships, who together
flew 969 hours 42 minutes 32 seconds and circled our planet 605 times, covering
26,226,031 km.

The Apollo series of spacecraft was designed for manned flights to the moon.
In July 1969, American astronauts Neil Armstrong and Buzz Aldrin landed on the
surface of the Earth's satellite. The engineers tried to simplify the design of the
ship as much as possible, while the components and elements whose failure could
cause an accident were necessarily duplicated. The Apollo consisted of a main unit
and a lunar cabin. The main unit, divided into a crew compartment and a
propulsion compartment, was intended for the flight of three astronauts to lunar
orbit and their return to Earth. Using the lunar cabin, people descended from the
orbit of the Moon to its surface and returned to orbit again.

The mass of the Apollo was approximately 44 tons and fluctuated somewhat
depending on the model, the length of the ship was 17.68 meters. The temperature
in the crew compartment was maintained at 21-27 °C, the astronauts' cabin was
filled with almost pure oxygen. The life support system was designed to operate
for 11 days and an additional 4 days in case of an emergency.

China became the third country in the world whose astronauts have traveled
to space on spacecraft built by their own country. This happened in 2003, when the
first manned flight of the Shenzhou-5 spacecraft took place. It resembles the Soyuz
spacecraft, because it has almost the same size, similar design and the same layout
of modules. The Chinese call their astronauts taikonauts or taikonauts. This word is
formed from the Chinese «taikun» (space) and the Greek «naut» (sailor).

Having mastered the technology of creating disposable spacecraft, people
began to think about inventing reusable ones. Their development began in 1972,




and in 1981 the first American reusable space shuttle went into planetary orbit. Its
design consisted of two rocket boosters, a large fuel tank, and a manned and
unmanned rocket plane. The boosters accelerated and steered the ship, and then
separated at an altitude of about 45 km and descended into the ocean on parachutes
(after repair, they were reused). At an altitude of 113 km, an empty fuel tank
separated from the ship, and the rocket plane found itself in low-Earth orbit. After
completing the flight program, it returned to Earth and landed on the runway. The
length of the space shuttle is 32.2 meters, the wingspan is 23.8 meters.

From 1975 to 1991, 5 shuttles were built. The first — «Columbia» - delivered
astronauts and research equipment to Earth's orbit 28 times over 22 years, until it
burned up during landing. The next shuttle, «Challenger», served for about 3 years
and exploded at launch in 1986. Its successors were more successful. So,
«Discovery» served 27 years, «Atlantis» - 26 years, «Endeavour» - 19 years. All of
them are now either gathering dust in hangars or being exhibited in museums.

The well-known American corporation Boeing in 2014, with the support of
NASA, began construction of a partially reusable spacecraft Starliner. The purpose
of this transport ship will be to deliver astronauts to the orbital station.

The first ship will be launched into low-Earth orbit by the carrier rocket
«Atlas - 5 422». However, in the future, the use of «Delta — 4» and «Falcon -9»
rockets is not excluded.




AcTpoHaBTaM, 5Kl epedyBaoTh Ha OpOITaNIbHIN CTaHIIi, TOTPIOHI MPOITYKTH,
BOJa, TOBITPS, MO0 BIKMBATH B KOCMOCI Ta HAyKOBe OOJaJHAHHS, 100
BUKOHYBAaTH JOCIITHUIIBKY poOOTy. Yce 1e iM NpUBO3SATh BaHTaXHI KOCMIYHI
kopabmi. CroronHi BaHTaxi Ha MDKHApOAHY KOCMIYHY CTaHIIIO JOCTaBJISIOTH
kopab6:ai Dragon 1 Cygnus.

Kopabens — «BaHTaxiBKa» - Kamcyja, M0 CKIaJAETbCs 3 HOCOBOI YaCTUHH,
repMETHYHOr0 MOAyisi 06’emoM 11 M® i HErepMETHYHOIO BaHTAXKHOTO BiJICIKY.
[lepuri nBa eIeMEHTH YTBOPIOIOTh KOMAHJHO — arperaTHUd BIJCIK, TpeTid
NpU3HAYCHUH JJIs1 pO3MIIIIEHHS BaHTaXKiB Ta OAHOPA30BOr0 00JaHAHHS KOpaOis —
COHAYHUX OaTapel 1 CHCTEMHU OXOJIOIKEHHS.

K *\ VHIKaJIbHICTh ~ KOHCTpYKLii  Dragon
JAvuBoBMKHMH (pakT \ MoJIsira€ B TOMY, IO pYIIiifHA YCTaHOBKA,
najguBHI  OaKu, aKyMyJsITOpM Ta  I1HIIE
OCHAIICHHS arperaTHoro BIJICIKY
MOBEPTAETHCS pa3oM 13 Kopabiem, TOOTO €

OaratopazoBuUM. BigoxpemitoeTbest BIJI
Kopabiis ¥ 3ropae B arMmocdepl JuIIe

Y cBiii mnepmmii npoOHMIt
noJiT y kocmoc Dragon Bupymms
i3 cexkperHum BaHTaxeM. Hum
BHSIBWJIACH...3BHYAHA T0JI0BKA

upy. . . . N
cipy / HETEPMETUYHUNA BIJCIK, IPUCTOCOBAHUN IS
TPaHCIIOPTYBaHHS BaHTAXKY.

3 2013 poxy nmoctaBky BanTaxiB Ha MKC 3piiicHIO€ 11Ie 07Ha aMepUKaHChKa
TpPaHCIIOPTHA CHCTEMa OJHOPA30BOr0 BUKOpUCTaHHS «JIebiap». BoHa ckiagaerbes
3 pakeTh — HOCISI «AHTapec» 1 BJIACHE TPAHCIOPTHOTO BAHTAXKHOTO KOpals
Cygnus. OcranHiifi yTBOpEHHWH JBOMa MOIYISAMU MWJIIHAPUYIHOI (QOpMHU:
ciryk00BHUM 1 BaHTaXHUM. Kopabenb Mae 1B Bepcii FepMETUYHOIO BiJICIKY.

KoHcTpykiliss kopabisi He nependayae MOBEPHEHHS Ha 3€MIIIO, TOMY MICHs BiJl
crukyBaHHs Big MKC i 3amumenns opoitu Cygnus i3 BaHTakeMm, IO MiJJIsTae
yTUIII3alli, pyWHHYETHCS, TOTPAIUISIOUN B IUIbHI IIapU aTMOC(EPH.

Kocmiunuii kopadeanb «IIporpec»

Kocmiunnii kopa0esb «AIOJJIOH»




CARGO SPACECRAFT
BAHTAKHI KOCMIYHI KOPABJIT

Astronauts on the orbital station need food, water, air to survive in space, and
scientific equipment to carry out research work. All this is brought to them by
cargo spacecraft. Today, cargo is delivered to the International Space Station by
the Dragon and Cyhnus spacecraft.

The ship — «truck» is a capsule consisting of a nose, a sealed module with a
volume of 11 m? and a non-sealed cargo compartment. The first two elements form
the command and assembly compartment, the third is designed to accommodate
cargo and disposable equipment of the ship - solar panels and a cooling system.

The uniqueness of the Dragon design lies in the fact that the propulsion
system, fuel tanks, batteries and other equipment of the assembly compartment
return with the ship, that is, it is reusable. Only the non-pressurized compartment,
adapted for transporting cargo, separates from the ship and burns up in the
atmosphere.

Since 2013, cargo delivery to the ISS has been carried out by another
American disposable transport system, the Swan. It consists of the Antares carrier
rocket and the Cygnus cargo transport ship itself. The latter is formed by two
cylindrical modules: service and cargo. The ship has two versions of the
pressurized compartment.

The design of the ship does not provide for a return to Earth, therefore, after
docking with the ISS and leaving orbit, the Cygnus with the cargo to be disposed
of, collapses, falling into the dense layers of the atmosphere.




OpoimanvHi cmanuii

OpOitanpHa cranmis (OC) — 1e KOCMIYHUN amapar, SIKUA TpUBAIUN Yac
nepedyBae Ha HaBKOJIO3EMHIM OpOITI ¥ MpaBUTh KOCMOHABTaM 3a JOMIBKY Ta
nabopatopito. Y NedKux KpaiH, siki OCBOIOIOTH KocMoc, € HamioHaibHl OC. Tak,
CIIA 1973 poi, 3anmycTuiy HepIly Ta €IUHY Ha ChOTOAHI BJIACHY OpOITaIbHY
craniiro «Ckaine6». Y BepxHi dYacTHHI KopalJjisi MICTUThCS BIACIK 3
oOJaHaHHsAM, INUII030Ba Karepa Il CTUKYBaHHS W MOIYJb 13 MpWIaJaMH s
acTpopi3UYHUX CHOCTEPEKEHb. Y HaXKHIA YaCTHHI KOPIYCYy pO3MIIIYBaJIUCS
ngabopaTtopHuii 1 TOOYTOBUI BIJICIKKA BUCOTOIO 6 M i 2 M. Y miepiioMmy mpoBOAUIIUCS
HAYKOB1 €KCIEPUMEHTH, IPYTHil MpU3HAYABCS IJS BIANOYMHKY UICHIB EKIMaxy.
«Cxaitne6» Oyna oJIHI€I0 3 HAUMTPOCTOPIIINX KOCMIYHMX cTaHIii. [Io0yToB1 ymMmoBH
Ha CTaHLIi MOKHa Ha3BaTU Iyke KOMPOPTHUMH: TaM Oynu ayul, Tyaner. KoxeH
aCTPOHABT MaB OKpPEMY HIIly 31 CHaJbHUM MICIEM 1 CKPHHEIO Il OCOOMCTUX
peueii. Exinax «Ckaitie0» BiB TEJIECKOMIYHI CIIOCTEPEKEHHS 3a HAIOI 30pero,
3poOuB 6e3114 CBITJIMH 31 criasiaxaMu Ha CoHIll i BUSIBUB JIIPU B IOTO KOPOHI.

CTBOpeHHS ¥ yTpUMaHHS Cy4acHUX OpOITAJIbHUX CTaHIIN MOTpeOye 3HAUHUX
3ycuib Ta (I3UYHUX BUTPAT, TOMY BIOPATHUCS 13 LIUM 3aBJAHHAM CAMOTYKKHU
31aTHa He KokHa KkpaiHa. Yepes me 14 gepxkaB cBity B 1990-x pokax
3aMovYaTKyBalld CHUIBHUM  MPOEKT, SKUil HazBaiu «MiKHapogHa KOCMidHA
craniis» (MKC). ¥V 1993 poui BiaOynocs minucanHs yrojau, a Bxke B 1998 poii
Ha HAaBKOJIO3eMHY OpOITy Oyyio BuBeneHO nepiuii Mmoayiab MKC — BaHTa)KHUIA
010K «30ps». [TocTynmoBo 10 cTaHIli MPUETHYBAIUCS HOB1 OJIOKM ¥ CbOTOJIHI 70 ii
CKJIay BXonsTh 15 ocHoBHUX mMonayiiB. Maca MKC nepesuiiye 400 T, 1oBXuHa
ctaHoBUTH 109 M, mmpuHa — 73 M, BucoTa — 27,5 M. Y JKHUTJIOBUX BiICIKAX MOXYTh
po3mictutucs 10 6 oci6. €qunum Kepenom eHeprii s MKC e nama 30ps, due
CBITJIO COHSIYHI OaTapei MepeTBOPIOIOTh Ha enekTpuky. CTaHIlis 3A1MCHIOE OJUH
o0epT HaBKOJIO 3eMili MpuOIM3HO 32 90 XBUIMH 1 OJM3BKO MOJIOBUHU IIHOTO Yacy
BOHA riepeOyBa€e B TiHI HAIIO1 IJIAHETH, JIe COHSYH1 OaTapei He mpaitooTh. Tomi 1i
YKUBJIEHHS 3a0€3MeuyloTh aKyMYyJIsITOpHI OaTapei, aKi 3apspkaroTees, Bapto MKC
Buiitu 3 TiHl. MKC pyxaeTscs HaBkosio 3emiti Ha BUCOTI Tpuoan3HO 400 kM.

———— _———
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JAuBoBMKHMH pakT

IlepeOyBaHHs1 aCTPOHABTIB y KOCMOCI
PoO3IJIaHOBaHO MO XBUiIMHAX. Ta Ha
«Ckaiied0» craBcs OJHOJCHHUMI
«3aK0J10T», KOJIM KOMaH/1a BJIAIITYBaja
co0i mo3avyeproBuii BUXiIHUIA.




Orbital stations
Opoimansni cmanuyii

An orbital station (OS) is a spacecraft that is in near-Earth orbit for a long
time and serves as a home and laboratory for astronauts. Some countries exploring
space have national OSs. For example, the United States launched its first and only
orbital station, Skylab, in 1973. The upper part of the ship contains a compartment
with equipment, a docking hatch and a module with instruments for astrophysical
observations. The lower part of the hull housed a laboratory and living
compartments 6 meters and 2 meters high. The first was used for scientific
experiments, the second was intended for the crew members to rest. Skylab was
one of the most spacious space stations. Living conditions on the station can be
called very comfortable: there was a shower, a toilet. Each astronaut had a separate
niche with a sleeping place and a chest for personal belongings. The Skylab crew
conducted telescopic observations of our star, took many photos of solar flares, and
discovered holes in its corona.

The creation and maintenance of modern orbital stations requires considerable
effort and physical costs, so not every country is able to cope with this task alone.
Because of this, 14 countries of the world launched a joint project in the 1990s,
which they called the International Space Station (I1SS). In 1993, an agreement was
signed, and in 1998, the first ISS module, the cargo module «Zorya», was launched
into low-Earth orbit. Gradually, new modules were added to the station, and today
it consists of 15 main modules. The mass of the ISS exceeds 400 tons, its length is
109 meters, width is 73 meters, and height is 27.5 meters. The living quarters can
accommodate up to 6 people. The only source of energy for the ISS is our star,
whose light is converted into electricity by solar panels. The station makes one
revolution around the Earth in about 90 minutes, and for about half of this time it is
in the shadow of our planet, where the solar panels do not work. Then its power is
provided by rechargeable batteries, which are charged when the ISS leaves the
shadow. The ISS moves around the Earth at an altitude of about 400 km.




KOCMIYHI TEJIECKOIIH

Ha op6iTi 3emii € Tpu 00’€KTH, IPO ICHYBaHHS SIKAX 3HAIOTh HABITh JaJeKl
BiJl aCTpOHOMIi Ta KOCMOHABTHUKH IO, - I1e¢ Micsips, MixkHapoaHa KOCMidHA
cranmist 1 Teneckon «['a66m». Ha mouarky 2000-X pokiB Ha 3eMHiNl OpOiTi
3’siunucst oro «Komerm» - teneckonm «Cmituepy» 1 «Kemnep». JlexTo BBaxkae
«['ab0m» 3BUYAMHMM BEJIMKHUM KOCMIYHMM ¢oToamapaToM. AJe BOHU
noMwsitoThess. HacmpaBmi e mista obcepBaropiss 13,3 M 3aBIOBXKKH, 31aTHA HE
npocto ¢ororpadyBarr, a W yIOBIOBATH Ta OOpPOOJIATH EIEKTPOMArHiTHE
BUIIPOMIHIOBaHHS, sIKE HE MpoMyckae 3eMHa atmocdepa. Pobotu 31 cTBOpeHHs
pedIeKTOpHOro TeJecKona, Ha3BaHOTO Ha 4YecTh BIIoMoro actpoHoma EnBina
["a66ma, po3nmovamucs 1978 porii, a B 1990 pori mati «JlickaBepi» BUBIB KOCMIUHY
obOcepBartopito Ha opOITYy 3emil.

Cydache o0najHaHH (@ BiJ] 4acy 3aIyCcKy BOHO MEPIOIUYHO OHOBIIOBAJIOCH),
30KpeMa J3epKano JiameTpoM 2,4 M, J03BOJsie Teneckomy (ororpadysaru
eK30IUIAHETH, CIIOCTEepIraTH 3a AaroHI€0 CTapux 3ip 1 HAPOKEHHSM HOBHX,
TOCTKYI0UH icTopito BeecBiTy.

3a «["abbmoM» y KocMOC BUPYIIWIM W 1HII Teneckonu. Tak, 2003 poui Ha
opOiTy OyJI0 BIANPaBICHO TEJIECKON, 3JAaTHHM YIIOBIIOBAaTU 1H(padepBOHE
BunpomiHioBanHs, - «Crituep» (CIIA). Bin mocaiakyBaB TbMsIHI racHy4l 30pi,
eK30IUIaHeTH ¥ MousekyysipHi xmapu. Y 2009 poii Ha 3eMHil opOiTi 3’SIBUBCS
teneckon — «Kemnep» (CIIIA), 3naTHuit ogHouacHo crioctepiratu 1o 100 tucsy
3ip. I3 kBiTHs 2018 poky Ha opOiTi mpairroe Teaeckon TESS, skuii nrykae 1iaHeTH,
BimaneHi Big Hac Ha 200 cBiTIOBHX pOKiB. CBO€I Uepru OMMHUTHCS B KOCMOCI
yekae 1 Benukuil iHGpadyepBoHuil Teneckon «/lxerimc Be66». Lls opOitampHa
oOcepBaTopisi, OCHaIlleHA CKJIATHUM J3€pKajlaM, JOCJIDKyBaTUME CBITJIO
HaWJaBHIMKX 31p 1 TajakTUK, 000 ydeHi 3eMyi 3MOIJIM BIJICTEKUTH IXHIO
eBosroio. «Jxeitmc Be66» momomMoske acTpoOHOMaM 3HAMTH HAHOIMKY1 BITHOCHO
XOJIO/IHI TUTAHETH Ta OTPUMATH JIaHl Npo CKIAJ iXHIX atMmocdep, abu 3po3yMiTH,
K1 IPUPOJAHI YMOBU TaM MAHYIOTh 1 YU € TaM KUTTS.

Tegeckon «['a00.1» Teaeckon Gaia




TEJIECKOIIH
TELESCOPES

There are three objects in Earth's orbit, the existence of which is known even
to people far from astronomy and astronautics - the Moon, the International Space
Station and the Hubble telescope. In the early 2000s, its «colleagues» appeared in
Earth's orbit - the Spitzer and Kepler telescopes. Some consider Hubble to be an
ordinary large space camera. But they are mistaken. In fact, it is a whole
observatory 13.3 meters long, capable of not only taking photographs, but also
capturing and processing electromagnetic radiation that is not transmitted by the
Earth's atmosphere. Work on the creation of a reflector telescope, named after the
famous astronomer Edwin Hubble, began in 1978, and in 1990 the Discovery
shuttle launched the space observatory into Earth's orbit.

Modern equipment (and since its launch it has been periodically updated), in
particular a mirror with a diameter of 2.4 meters, allows the telescope to
photograph exoplanets, observe the agony of old stars and the birth of new ones,
exploring the history of the Universe. Other telescopes also went into space after
Hubble. So, in 2003, a telescope capable of capturing infrared radiation was sent
into orbit - Spitzer (USA). It studied dim fading stars, exoplanets and molecular
clouds. In 2009, a telescope appeared in Earth orbit - Kepler (USA), capable of
simultaneously observing up to 100 thousand stars. Since April 2018, the TESS

telescope has been operating in orbit, searching for planets 200 light years away
from us. The large infrared James Webb telescope is also waiting for its turn to be
in space. This orbiting observatory, equipped with complex mirrors, will study the
light from the oldest stars and galaxies so that Earth scientists can trace their
evolution. «James Webb» will help astronomers find the nearest relatively cold
planets and obtain data on the composition of their atmospheres to understand what
natural conditions prevail there and whether there is life there.




IUIAHETOXOIH

[Inaneroxoau — 1e amapaTH, NMPU3HAYEHI AJS TMEpecyBaHHS IO TMOBEPXHI
miaHeTd. IM J0BOIMTBLCS MPALIOBATH B YMOBAX, IO iCTOTHO Bilpi3HAIOTHCS Bif
3eMHHUX. Taki amapatv MOBUHHI OyTH CTIMKUMHM 10 TEPEBAHTAXKEHB 1 MABUIIEHOTO
THUCKY, BUTPUMYBATH HU3bKI i BUCOKI TeMIIEpaTypH, a TaKOkK KOCMIUHY pajiallio.
OcCkiJIbKM BYE€HI HE MalOTh 3MOTHM HAJICTaTH J0 HUX PEMOHTHY Opuraay B pasi
NICYBaHHs, IUIAHETOXO0IM MalOTh OyTH MaKCUMAaJIbHO HaJ1HUMU.

[Tepmum mraneToxonaom O0yB «Micsmexina -1», mo 17 nucronaga 1970 poky
nicraBes cynytHuka 3emii. [Tonan 10 micsiiB BiH 30MpaB JaHi PO CKIIAJ IPYHTY
11 KOCMIYHE BUITPOMIHIOBAHHS, IOKM HE BUIINIOB 13 Jany.

[lepmuii aMepuKaHCHKHMI MICSIEX1l ONWHUBCA Ha TMOBEPXHI 3E€MHOTO
cymmytauka 30 gumas 1971 poky — #oro moctaBuB Kopadenb «AnoiuioH -15». Bin
ABJIIB COO0I0 aBTOMOOUTb, IKUI MITI IepecyBaTUCS 31 IBUIKICTIO 10 16 km/ rox i
6yB 3maTHHi TpaHcropTyBaTH 490 Kr BaHTaxy. Moro BmacHa Bara — 210 kr. Ha
MONEpEeHUKIB, BIH KEpyBaBCs HE JUCTaHIIIIHO 13 3emili, a 6€3MocepeIHbO CaMUMU
aCTpPOHABTAMH.

HactymHumM KOCMIYHUM  00’€KTOM, Ha TIOBEpPXHI SIKOTO MoOyBaiu
iaHeToxoau, crtaB Mape. OnepaTuBHE KepyBaTH arapaToM , SKAW Tam
3HaXOAUThCS , Maibke HEMOXJIMBO. ToMy B MapcoxXoau Ie Ha 3emil
3aKJIaIal0ThCS MPOTPaMH, SIK1 JO3BOJIAIOTH iM TIEBHUN Yac MpAIlOBaTH aBTOHOMHE,
JUIIEe TOACKOJIM OoTpuMyroun komanau 13 3emuti. Ha YepBony mutanety Oyino
BIIMPABJICHO BiCIM MapcoXoiiB, oauH 3 HuX — «KropiociTi» - mpairoe goci. Bin
ABJIge cO0OK0 XIMIYHY JabopaTopil0 Ha KojecaxX, K Moxe Qororpadysaru ,
BU3HAYATH THUII T1PCHKOI MOPOJM M CKIIaJ arMoc(epu, BUMIPATH TeMIlepaTypy U
THUCK TOBITPS, a TAaKOXK CUJIy BiTpy. Bara mapcoxoja 3 oOjagHaHHSIM CTaHOBUTH
Maibke 900 kr, JOBXKHHA anaparta MepeBUIllye 3 MeTpa.

VY 2020 porri 10 YepBoHOI MIaHeTH BUPYIINB aMEePUKAHChKUMN amapaT «Mapc
-2020». Bin wmae wMiHU1abopaTopito, siKa OCHAIleHAa MpWIaJoM, 3JaTHUM
OTPUMYBAaTU KHCEHb 13 MOBITPA Ta TEIIKONTEPOM — APOHOM, SIKMHM Jomomarae
BU3HAYATH HAMpAMOK pyxy. «Mapc -2020» HamaratumeThCsl BIAUIYKaTH JOKa3u
icHyBaHHS Ha YepBOHIN MJIaHETI )KUTTSL.

VY 2022 porii 3 Ti€0 X METOIO 1 32 THM K€ MapIIpyTOM BUPYIIUB Mapcoxina
€BpOIEHCHKOr0 KOCMIYHOTO areHTcTBa «Posamina ®paHkiIiH», BIAOMHUN IIEe SK
«Ex30Mapce».

Y 2020 pomi Ha mMOBEpXHI
YepBoHOT TIIIAHETH OMMHUBCS IIIE
OJIMH MapcoXiJ — KuTahchbkui. Bin
TEX IIIyKae O3HAKH IKUTTA Ha
Mapci, 0JHOYACHO  BHBYAIOUU
OyJI0BY HAIIOTO YEPBOHOTO CYyCia.




MJIAHETOXOIU
ROVERS

Rovers are vehicles designed to travel on the surface of a planet. They have to
operate in conditions that are significantly different from those on Earth. Such
vehicles must be resistant to overloads and increased pressure, withstand low and
high temperatures, as well as space radiation. Since scientists cannot send a repair
team to them in case of damage, rovers must be as reliable as possible.

The first rover was the Lunar Rover - 1, which reached the Earth's satellite on
November 17, 1970. For more than 10 months, it collected data on the composition
of the soil and cosmic radiation until it failed.

The first American lunar rover appeared on the surface of the Earth's satellite
on July 30, 1971 - it was delivered by the Apollo 15 spacecraft. It was a car that
could move at a speed of up to 16 km/h and was capable of transporting 490 kg of
cargo. Its own weight is 210 kg. Unlike its predecessors, it was controlled not
remotely from Earth, but directly by the astronauts themselves.

The next space object on the surface of which rovers visited was Mars. It is
almost impossible to control the device that is there quickly. Therefore, programs
are installed in the rovers on Earth that allow them to work autonomously for a
certain time, only occasionally receiving commands from Earth. Eight rovers have
been sent to the Red Planet, one of them — «Curiosity» - is still working. It is a
chemical laboratory on wheels, as it can take photographs, determine the type of
rock and the composition of the atmosphere, measure temperature and air pressure,
as well as wind strength. The weight of the rover with equipment is almost 900 kg,
the length of the device exceeds 3 meters.

In 2020, the American Mars-2020 device went to the Red Planet. It has a
mini-laboratory equipped with a device capable of extracting oxygen from the air
and a helicopter-drone that helps determine the direction of movement. Mars 2020
will try to find evidence of life on the Red Planet.

In 2022, the European Space Agency’s Rosalind Franklin rover, also known
as ExoMars, set off with the same goal and along the same route.

In 2020, another rover, a Chinese one, landed on the surface of the Red
Planet. It is also looking for signs of life on Mars, while simultaneously studying
the structure of our red neighbor.




MIKILITAHETHI MICIT

Crucok  00’€KkTiB, 10 SKUX YK€ BHUPYIIHJIM a00 B HaHOIMKIOMY
MalOyTHROMY BUPYIIATh MDKIUTAHETHI KOCMIYHI anapatu, He 0OMEXY€eThCs JIUIIE
Micsem ta Mapcom. Yxke ABiUI KOCMIYHI KOpabii MoAOpoXyBaiu 10 MepKypis
(micii «Mapinep — 10» 1 «Mecenmxepy», CIIA).

Y 2018 poui B HanpsAMKY HaiiOmmk4uoi 10 COHIS MIIaHETH CTapTyBajia TPETS
miciss — Bepi Colomdo, opranizoBaHa CHUIBHUMH 3YCHIUISIMH €BPOINEHCHKOTO
KOCMIYHOTO areHTCTBa Ta SIMOHCHKOrO areHTCTBa a€POKOCMIYHUX JOCIIIKEHb. 3a
po3paxyHKaMu Kopabenb pocar opoitu Mepkypist y 2025 porri.

KocMiuHi amapaTtd HEOAHOPA30BO MPOJITANIM MOB3 HAIIy IUIAHETY — CYCIIKY
Benepy. Boctanne 611 Benepu moOyBaB kocMmiuHMi anapat «Benepa — ekcipecy,
3aBISKH SKOMY BYE€HI BHeplie oTpuMain ¢oTtorpadii MIBASHHOTO IOJOCA
maHetd. He3Bakaroun Ha BeMKI BIJICTAHI, HAYKOBI[l HE TMOJUIIAIOTH CIPOO
po3kputu TaeMHUIl MuaHeT CoHsiuHOI cuctemu. [lepmry 3 HuX Oynno 3poOieHo
1982 poui, xomu wmixkmiaHetHa cradiis «llionep — 10» (CHIA) nmpomunyna
FOnitep Ha Bigcrani 132 Ttuc. kM. HiOuto naneko, ogHak Iie¢ HE 3aBajuiIo
3’CyBaTH CKJajJ aTMoc(epH ra3oBOro TriraHTa, BUpaxyBaTH ii Macy Ta BUMIPSATHU
MarHiTHe noJie. CbOroJIHI Ha IOMITEPIAHCHhKIA OpOITI MPALIO€ IUTYYHUN CYITyTHHUK
«fOnonay (CIIA).

HaiipesynbratuBHimiorwo Miciero Ha CatypH BusiBuiacs «Kaccini — ['toireHc»,
cnopsmxkeHa NASA, €BporneicbkuM KOCMIYHUM areHTCTBOM Ta ITamiichKum
KOCMIYHUM areHTCTBOM. Amapar ckiaaaBcsi 3 JBOX OJokiB: «['todreHcy, sxuit
3niiicHUB mocaaky Ha Tutan. YHachigok 1iei micii B kuiblsix CaTypHa Oynu
BUSIBJICHI «CHHI» - JIOBT1 BY3bKI JUISTHKH, II0 TIEPETUHAIOTh KIUJIbIIEBE OTOYCHHS
riadHeT. 3aBasku «Kaccini — Troiirency» Oyno BIIKPUTO ITUIAHETY aHOMAJI0 —
MIECTUKYTHUH IITOPM, TOCHIKEHO CKIIaa moBepxHi Turana.

VY 2006 poui BigOyBCs 3alyCK MDKIUIAHETHOTO KOcMiyHOTO 30HAa «HoBi
TOpu30HTHY», cTBOpeHoro NASA s mocmimkeHHs cuctemu [LTyToHa i BUBYEHHS
nosicy Koiinepa. [logopoxx 10 KpuxkaHOro riranta tpuBaia O0iu3bko 10 pokis.
Amnapar 310paB yHiKaJdbHI HayKOBI JaHl PO MOBEPXHI IUIAHETH Ta 1l HAHOIMKUOTO
CYITyTHHKA XapoHa, MICJIS YOTO 3MIHMB HAMNpsSMOK PyXy, MOMaHApPYBaBIIH 0
nosicy Kornepa.

3apa3 amapar HajJcCWiIae Ha 3eMIII0 CBITJIMHM actepoima YipTtuMma Tyne i
olHO4YacHO nociimkye 1me 30 00’eKTiB, skl MepedyBarOTh 3a MeXaMu OpOITH
Henrtyna.  OwuikyeThcs, 1m0  eHeprii
KOCMIYHOTO 30HTa BHCTauuTh A0 2026
pOKy, TiCiAs YOro BIH ycuig 3a
«Baﬂ,Z[?KCPOM — 1» crame BiuHNM HaiizoBuiom B icTopii BuBueHsI
MaHApPIBHUKOM, SKHM JIMHC 3a CBO€IO KocMocy € Micia «Bosixkep -

Mpie}o o0  JaJICKUX 3ip HaMIoi 1», axa po3navanacs 1977 p. ¥
lalakTHKHU. 2013 p. amapar 3aJIMIIMB MesKi
COHSIYHOI CHCTEMH.

JAnBoBUMKHUI paKT




MIKIITAHETHI MICIT
INTERPLANETARY MISSIONS

The list of objects to which interplanetary spacecraft have already set off or
will set off in the near future is not limited to the Moon and Mars. Spacecraft have
already traveled to Mercury twice (the Mariner 10 and Messenger missions, USA).
In 2018, the third mission, VeriColomdo, was launched in the direction of the
planet closest to the Sun, organized by the joint efforts of the European Space
Agency and the Japan Aerospace Exploration Agency. According to calculations,
the ship reached Mercury's orbit in 2025.

Spacecraft have repeatedly flown by our planet - our neighbor Venus. The last
time Venus was visited by the Venus Express spacecraft, thanks to which scientists
received photographs of the planet's south pole for the first time.

Despite the great distances, scientists do not abandon attempts to reveal the
secrets of the planets of the Solar System. The first of them was made in 1982,
when the interplanetary station «Pioneer-10» (USA) passed Jupiter at a distance of
132 thousand km. Supposedly far, but this did not prevent finding out the
composition of the gas giant's atmosphere, calculating its mass and measuring the
magnetic field.

Today, the artificial satellite «Juno» (USA) is operating in Jupiter's orbit. The
most productive mission to Saturn was «Cassini-Huygens», equipped by NASA,
the European Space Agency and the Italian Space Agency. The device consisted of
two Dblocks: «Huygens», which landed on Titan. As a result of this mission,
«spokes» were discovered in Saturn's rings - long narrow sections that cross the
planet's ring environment. Thanks to «Cassini-Huygens», an anomaly was
discovered on the planet - a hexagonal storm, and the composition of the surface of
Titan was studied.

In 2006, the interplanetary space probe New Horizons was launched, created
by NASA to explore the Pluto system and study the Kuiper belt. The journey to the
ice giant lasted about 10 years. The device collected unique scientific data about
the surface of the planet and its closest satellite Charon, after which it changed
direction, traveling to the Kuiper belt.

The device is currently sending images of the asteroid Ultima Thule to Earth
and simultaneously exploring 30 more
objects beyond the orbit of Neptune. It is
expected that the energy of the space
umbrella will last until 2026, after which it
will follow Voyager 1 and become an
eternal traveler, pursuing its dream to the
distant stars of our Galaxy.




