1
00:00:03,000 --> 00:00:06,000
lle po3noBigb Mpo NereHadpHy npurogy. . .

2
00:00:10,320 --> 00:00:15,320
IcTopisi Mpo KOCMiYHY UiKABiCTb, MyXHiCTb Td CTiMKiCTb...

3
00:00:19,000 --> 00:00:24,000
Ictopis npo Te, sik €Bpona nonpsiMyBand HA NiBAeHb, WO6 JOCNifXyBATM 30pi.

4
00:01:13,000 --> 00:01:17,000
Mpemo Ha MiBaeHb

5
00:01:18,000 --> 00:01:23,000
3anpowyemo go ESO - €Bponeitcbkoi MiBpeHHoi 06cepBaTopii

6
00:01:24,999 --> 00:01:28,400
I naTbpecsaT pokiB, ane BOHA eHepriiHa $SIK Hikonu.

7
00:01:34,520 --> 00:01:37,520
ESO € eBponencbkum nopTanoMm A0 31ipokK.

8
00:01:38,280 --> 00:01:41,280
TyT aCcTpoHOMM N’ SATHAZBUATU KpAiH CBiTYy

9
00:01:41,320 --> 00:01:44,240
noeagHanM cBoi 3ycunns Ans nowykiB po3rafok TAeMHUUb BcecBiTy.

10
00:01:44,960 --> 00:01:45,960
Ak?

11
00:01:45,999 --> 00:01:49,400
Yepe3 6yAiBHWLTBO HAWGLNbWMX TeNeckomiB HA 3emni.

12
00:01:49,440 --> 00:01:51,840
Uepe3 KOHCTPYIOBAHHSA YYTJIMBMX KAMep Td 1HCTPYMEHTiB.

13
00:01:52,280 --> 00:01:54,280
Mpuckinameo BuBYAYM HeBO.

14
00:01:57,000 --> 00:02:00,000
Ix poBoTow 6yno crnocTepexeHHs 6AM3bKMX Ta Adnekux o6’€ekTis,

15
00:02:00,000 --> 00:02:03,000
Bih KomeT, KOTpi nepeTuHaTb COHAYHY CUCTemy,

16
00:02:03,000 --> 00:02:06,560
[0 AANEKMX TANAKTUK HA OKOAMUSIX MPOCTOpY Ha uyacy,



17
00:02:06,600 --> 00:02:12,000
WO AGNO HOM CBixMiA Ta 6Ge3npeueHAeHTHWMA norasg Ha BcecBiT.

18
00:02:42,560 --> 00:02:45,840
BcecBiT rAMBOKMX TAEMHULb, MPUXOBAHMX CeKpeTiB

19
00:02:46,320 --> 00:02:48,080
Ta waneHoi Kpacwu.

20
00:02:50,080 --> 00:02:52,080
I3 panekux ripcbkmx BepwumH Yvni

21
00:02:52,120 --> 00:02:54,880
€BPOMNencbKi acTPpOHOMM TOPKAWTHCS O 31ipoK.

22
00:02:55,999 --> 00:02:57,160
Ane uomy Yuni?

23
00:02:57,160 --> 00:02:59,400
llo 3Mycuno acTpoHoMmiB npsiMyBaTu Ha [liBaeHb?

24
00:03:02,560 --> 00:03:07,800
€Bponeincbka MiBaeHHa 06cepBaTopis Mae wTab-kBapTUpy Yy FapxiH3i, B HimeuuuHi.

25
00:03:11,880 --> 00:03:16,000
Ane i3 €Bponu MOXHA NOGAYMTU TiNbKM YACTUHY Heba.

26
00:03:16,000 --> 00:03:19,080
llo6 3anoBHWTM Npob6in, BaMm NOTPiBHO NepeMiCTUTUCSH HA NiBAEHb.

27
00:03:27,880 --> 00:03:32,999
MpoTarom 6aratbox CTONiTb, 30psAHL MAnM NiBAeHHOro Hebad Manu BennvesHi 6ini nasmm -

28
00:03:33,000 --> 00:03:36,000
Taka cobi HebecHa Terra Incognita.

29

00:03:37,200 --> 00:03:38,800
Pik 1595.

30

00:03:39,440 --> 00:03:43,320
Brnepwe rosnaHacbki kynui nomaveau B CxigHy IHAitb.

31
00:03:49,880 --> 00:03:54,320
YHoui Haeiratopu MiTtep Kenszep Ta Opepepik e XoyTmaH

32
00:03:54,320 --> 00:03:59,400



BUMLpSN NONOXEHHS Ginbwe Hix 130 3ipok niBAeHHOro Heba.

33
00:04:05,600 --> 00:04:10,600
He3sabapoM 30psiHi rnobycu Td Manv MoKA3syBasv ABAHAAUSTb HOBUX Cy3ip’iB,

34
00:04:10,0640 --> 00:04:14,840
H1 ofHe i3 KOTpux Joci He 6yno 6ayeHe HikuMm i3 €Bponenyis.

35
00:04:16,280 --> 00:04:20,280
BpuTaHui 6ynu nepwumm, XTO NOGYAyBAB MNepwMin NOCTLAHWA ACTPOHOM1YHMI OGBAHMOCT

36
00:04:20,280 --> 00:04:21,920
y AiBAEHHiN niBKkyni.

37
00:04:22,320 --> 00:04:27,320
KoponiBcbky ob6cepBaTopilo Ha muci [lo6poi Hapii 6yno 3BegeHo B 1820.

38
00:04:28,640 --> 00:04:33,160
Tpoxu 3ropoB [xoH [epwenb nobyayBAB CBOW MpUBATHY 06CepBATOpilo

39
00:04:33,160 --> 00:04:36,040
B Adpuui Henomanik Bipg 3HamenuToi CTonosoi lopw.

40
00:04:37,999 --> 00:04:38,999
Sk uyposo!

41
00:04:39,920 --> 00:04:44,920
TeMHe He6o. SCKpABL CKyM4YeHHs TAd XMdpu 31pOK HGA TONOBON.

42
00:04:46,160 --> 00:04:49,999
He mmBHO, wo lapeapacbka, Menbcbka Ta JlengeHcbka obcepBaTopii

43
00:04:50,000 --> 00:04:53,720
MOMOBHWINCL CBOIMM NiBAEHHUMKU CMOCTEPEXHWUMU MYHKTAMM.

44
00:04:53,760 --> 00:04:57,000
Ane pocnipxeHHs niBaeHHOro Heba

45
00:04:57,000 --> 00:05:01,000
i gani noTpebyBanu 6arato MyXHOCT1, MPUCTPACTL Td CTiMKOCTL.

46
00:05:06,400 --> 00:05:08,600
Twe n’sTpecsT pokiB Tomy,

47
00:05:08,000 --> 00:05:12,240
Malxe BC1l BeJIMKL Teneckonu 3HAXOAMAUCH HA MiBH1Y Bijg ekBaATopy.

48



00:05:13,040 --> 00:05:15,360
Ta yomy niBpeHHe HebO HACTiNbkKM BaxInBe?

49
00:05:17,680 --> 00:05:21,640
Mepw 3a BCce TOMy, WO BOHO GYNO BeNbMM HE3BLAAHOW TepuUTOpiew.

50
00:05:22,120 --> 00:05:24,640
Bn He moxeTe nobaunTu BCe HeGo i3 E€Bponu.

51
00:05:25,320 --> 00:05:29,320
Havkpawvn npuknap - ueHTp Yymaupkoro lWnsxy, Hawoi ranakTuku.

52
00:05:29,880 --> 00:05:32,880
Mloro Baxko cnocTepiratu i3 nieHiuHoi niskyni,

53
00:05:32,920 --> 00:05:34,920
a B MiBHAEHH1M BiH nepebyBA€E BMCOKO HAJ FOJIOBOI.

54
00:05:36,960 --> 00:05:38,960
Tam Takox € MarennaHoBi Xmapu —

55
00:05:38,999 --> 00:05:42,280
IB1 Manux randkTuku-cycigku Yymaubkoro Unsxy.

56
00:05:42,440 --> 00:05:47,360
HeBugumi Ha niBHO4Y1, ane gyxe MOMiTH1, KonM BW NepebyBAETe MiBAEHHiWe Bij ekBaToOpy.

57
00:05:48,440 --> 00:05:49,440
B kiHUi KiHUiB,

58
00:05:49,520 --> 00:05:53,840
€BPOMENCbKMM ACTPOHOMAM AyXe 3aBOXANAM BYJNMYHE OCBLTNIEHHS Ta MoradHa noroad.

59
00:05:53,880 --> 00:05:57,120
NepeMiweHHss HA nNiBAeHb Bupiwmno 6 6iabwWicTb UMX MpobsieM.

60
00:06:00,080 --> 00:06:04,720
Mopopox Ha nporynsiHkoBoMmy cyfaHi B lonnaHpii, uvepBeHb 1953.

6l
00:06:05,000 --> 00:06:07,600
Ue 6yno TyT, B ENCccenmepi,

62
00:06:07,600 --> 00:06:10,600
KOJIN H1MeLbKO-aMepUKAHCbKUA acTpoHoMm BanbTep baage

63
00:06:10,600 --> 00:06:13,000
TA roANaHACbkum actpoHoM fH OopT



64
00:06:13,000 --> 00:06:16,000
pO3MoBifM KoOJIeraM Mpo CBii MiaH eBponencbkoi obcepBaTopii

65
00:06:16,000 --> 00:06:18,000
y MiBAEHHiN niBKyni.

66
00:06:22,160 --> 00:06:26,720
MooAMHUL Hisika 13 €BponencCbkMx KpaiH He morna KoHkypyeaTtu i3 CUA.

67
00:06:27,240 --> 00:06:29,240
Ane pasom BOHM cuna.

68
00:06:29,560 --> 00:06:34,560
Cim MicsuiB no ToMy, ABAHAAUSTb ACTPOHOMiB i3 wWecTu KpdiH 3ibpanucs pasom TyT,

69
00:06:34,560 --> 00:06:37,080
y uin BennuHin CeHaTcbkin 3ani JlenpeHcbkoro YHiBepcuTteTy.

70
00:06:37,960 --> 00:06:39,400
BoHn nignucanu pgeknapauiio,

71
00:06:39,400 --> 00:06:45,000
Ha 3HAK GAXAHHS 3dcHyBATM €BponencbKy obcepBaTopil y niBaeHHin Adpuui.

72
00:06:45,040 --> 00:06:48,000
Ue n BuMmoCTUNO wnsix Ao HapopkeHHs ESO.

73
00:06:48,760 --> 00:06:50,880
Ane noctpusante!l.. NiBaeHHa Adpuka?

74
00:06:52,520 --> 00:06:54,440
Tak, y uboMmy GyB cmuch.

75
00:06:54,600 --> 00:07:00,000
Y niepeHHin Adpuui Bxe 6yno obcepeatopis Kenmn, a nicns 1909,

76
00:07:00,000 --> 00:07:03,000
Takox i TpaHcBaanbcbka obcepsaTopisi B MoxaHHec6yp3i.

77
00:07:03,000 --> 00:07:07,600
JlenfeHcbka 06CepBATOPis TAKOX Masid BAACHY CTaHuilo B XapTebicnypTi.

78
00:07:09,960 --> 00:07:11,960
B 1955,

79
00:07:11,999 --> 00:07:17,520
ACTPOHOMM YCTAHOBWAW BUMLpHBAJbHL NpuAaanM Aas NOWYKiB HAWKpAWOro MicCus AJas BeanKoro



Teneckona.

80
00:07:17,600 --> 00:07:24,000
3ikorat y Benvkomy Kapy. A6o Tadenbkon’€ B BiaoMpoHTemnHi .

81
00:07:25,000 --> 00:07:27,0640
Ane noropga He 6yna CnpusiTAMBOI.

82
00:07:29,000 --> 00:07:34,720
Jlecb B 1960, BCsA yBAra nepenwnda HA cCyBOpui naHawadT niBHiuHOro Yuni.

83
00:07:35,640 --> 00:07:38,999
AMepUKAHCbK1 ACTPOHOMM TAKOX 3AMAHYBAAW TYT

84
00:07:39,000 --> 00:07:41,600
CBOI0 BJACHY obcepBaTOpilo y MiBAEHHLW MiBKyni.

85
00:07:41,600 --> 00:07:48,000
Baxki KiHH1 ekcneguuii BusSIBUAM YMOBM HAGAraTo Kpawi, HiX y niBaeHHin Adpuui.

86
00:07:48,040 --> 00:07:52,400
Y 1963 poui 6yno BupiweHo ocTatouyHo. lle 6yme Yvni.

87
00:07:53,000 --> 00:07:56,000
WicTte MicauiB no Tomy, ropa Jla Cinna 6yna obpaHa

88
00:07:56,000 --> 00:07:59,520
LN pO3TaAwyBAHHA MAnbyTHboi €Bponeicbkoi MiBaeHHO1 06cepBaTopii.

89
00:07:59,800 --> 00:08:03,000
ESO nepectana 6yTn panekow Mpiewo.

90
00:08:03,240 --> 00:08:10,280
3pewTa, n'sTb €Bponercbkux KpaiH nignucann KoHseHuii ESO 5 xoBTHs 1962 poky -

91
00:08:10,840 --> 00:08:15,680
ue i € odpiuinHMM aHem HapopxeHHsi €Bponencbkoi MiBaeHHoi 06cepBaTopii.

92
00:08:15,720 --> 00:08:19,600
Benbris, HimeuyuuHa, OpaHuisi, HigepnaHgm Ta lBeuis

93
00:08:19,600 --> 00:08:24,000
30608 " S3aANCSl BOTATHYTUCH A0 NiBAEHHUX 3ipok.

94
00:08:25,680 --> 00:08:29,680
Nla Cinna Ta ii okonuui 6ynu npuabaHi y 4ymnincbkoro ypsagy.

95



00:08:30,440 --> 00:08:32,720
Byna npoknageHa pgopora o cepefivHM Lboro "Hiwo".

96
00:08:33,880 --> 00:08:38,999
Nepunin Teneckon ESO nobauvB CBiT y MeTanyprivHin komnaHii B PoTTeppami.

97
00:08:40,880 --> 00:08:43,600
I B rpypHi 1966,

98
00:08:43,640 --> 00:08:49,000
€sponeincbka MMiBaeHHa 06cepBaTopis Biakpwuna CBOE nepuwe oko Ao Heba.

99
00:08:49,000 --> 00:08:54,320
€Bpona po3noyasd CBOW FPAHALO03HY MOAOPOX KOCMiUHMX BiAKPUTTLB.

100
00:09:00,000 --> 00:09:05,000
Ha Hebi

101
00:09:07,000 --> 00:09:14,640
167 000 pokiB TOMy, BWOYXHYNd 3ipkd B HeBenuMKin ranaktuui 6ins Yymaubkoro Unsxy.

102
00:09:17,720 --> 00:09:20,160
B yacu panekoro Bubyxy,

103
00:09:20,200 --> 00:09:24,440
XoMo Cani€HC Tifbku nouyana 6poauTV Mo APPUKAHCbKLM CABAH1 .

104
00:09:26,720 --> 00:09:29,640
Ane HiXTO He Mir NOMiTUTWM KOCMiuHOro ¢enepsepky,

105
00:09:29,760 --> 00:09:34,920
OCKi/IbKM TOAL CNaAnax CBiTAA TiNbKM po3Mo4YdB CBil JOBrui wnsx go 3emni.

106
00:09:36,240 --> 00:09:41,280
Jlo Toro uacy, sk cBiTno Bip HagHosoi npowwno Ha 98% cBin wnsix,

107
00:09:41,360 --> 00:09:46,200
rpeupki ¢inocodu Tinbku novanu po3fyMyBATU NPO MPUPOAY KOCMOCY.

108
00:09:48,520 --> 00:09:50,840
MNepep TvM, sSK ue cBiTno gocsirno 3emni,

109
00:09:50,920 --> 00:09:56,400
lFanineo laninei HAnpaBuB CBiM nepwuii NPUMiTUMBHUIA TeNeckon Hda Hebo.

110
00:09:59,800 --> 00:10:03,000
I 24 nwtoro 1987 poky,



111
00:10:03,200 --> 00:10:07,280
Konn $GOTOHU Bij BMOYXY HAKiHeUb MpPOAMAWCS AOWEeM CBiT/NA HA HaAwy MidHeTy,

112
00:10:07,360 --> 00:10:12,200
acTpoHoMM BysM FOTOBL CMOCTepiraTu L HAZHOBY Y BCix mogpobuusix.

113
00:10:13,760 --> 00:10:15,760
HapHoBa 1987A

114
00:10:15,800 --> 00:10:17,920
CMNaNaxHynd Ha NiBAEHHOMY Heo61,

115
00:10:17,999 --> 00:10:20,999
HeBugumoMy i3 €sponu Ta CUA.

116
00:10:21,000 --> 00:10:25,560
Ane Ha uen uyac ESO Bxe nobyayBana cCBiv nepwumin Teneckon B Yvni,

117
00:10:25,560 --> 00:10:30,000
HALOBWKM ACTPOHOMAM Mepuwui psif Kpicen y Uil KOCMiYHii BUCTOB1.

118
00:10:32,560 --> 00:10:35,440
Teneckon 6e3nepeyHo € OCHOBHUM LHCTPYMEHTOM

119
00:10:35,480 --> 00:10:39,600
WO [AO3BOJISE HOM BiAKpvBATM TAeMHMUL BcecBiTy.

120
00:10:40,400 --> 00:10:44,800
Teneckonu 36upaioTb Habarato 6inblle CBiTAdA, HiX HEO36poeHe NIACHKE OKO,

121
00:10:44,840 --> 00:10:49,480
TOMy BOHW BiAKpUBAWNTb CNABKi 30pi Ta AO3BOASOTL HAM 3A3MPHYTU raAnblwe B KOCMOC.

122
00:10:51,480 --> 00:10:55,920
MofibHO A0 MOGiJfbWYOYOro CKJId, BOHM TAKOX MOXYTb MOKA3yBATW ApibHiwi petani.

123
00:10:57,680 --> 00:11:01,720
A Teneckonu obnafHaHi YyTAMBUMM KOMepaMmu 1 crnekTporpadpamm,

124
00:11:01,760 --> 00:11:07,000
TO HaAalTb HAM 6arato iHGopMauii Mpo naaHeTu, 30pi Ta ranakTuku.

125
00:11:14,360 --> 00:11:18,120
Nepwi Teneckonu Ha Jla Cinna 6ynn pisHopigHuMmK.

126
00:11:18,160 --> 00:11:21,160
Tam 6ynn sik Mani HAuioHaNbHi Teneckonu,



127
00:11:21,200 --> 00:11:24,040
TaK 1 BeJIMKL acTporpadu Td Kamepw WMPOKOro MoJisi.

128
00:11:34,200 --> 00:11:38,360
2.2 M Teneckon, KOTpoMmy Hapa3i 3@ pokis,

129
00:11:38,400 --> 00:11:41,880
NPOAOBXYE MPOAYKYBATM Aesiki 13 HAMO1isbw 4yAoBMX BUALB KOCMOCY.

130
00:12:22,720 --> 00:12:25,160
Ha niky Jla Cinna

131
00:12:25,160 --> 00:12:30,800
3HAXOAMUTbLCS HaAWGinblwe gocsirHeHHs ESO nepumx pokiB - ue 3.6 M Teneckon.

132
00:12:31,160 --> 00:12:35,480
Bikom 35 pokiB, 3apa3 BiH BeAe HOBE XUTTSA, SIK WyKA4Y MJAHET.

133

00:12:37,000 --> 00:12:42,640

Kpim Toro, wBeacbKi acTpoHoMW MnobypyBanu 6AMCKydvy napaboniyHy aHTeHy AiameTpoMm n'sSTHAAUSATb
MeTpiB,

134
00:12:42,080 --> 00:12:46,120
Wo6 BMBYATU MiKPOXBWJIbOBE BUMPOMLHIOBAHHSA B1if XOMOAHMX KOCMLUHMX XMAp.

135
00:12:47,280 --> 00:12:52,600
Bci ui Teneckonu pasoM JOMOMOrJiM HAM BigKpuBaTW BcecBiT, y SIKOMy MU XMBEMO.

136
00:13:06,840 --> 00:13:10,840
3emns - ue Avwe oaHa i3 BocbMu nuaHeT COHSAYHOT cucTemu.

137
00:13:16,160 --> 00:13:19,200
Big kpuxiTHoro Mepkypiio go riravTta WniTepa,

138
00:13:19,240 --> 00:13:24,960
ui kaM'sHi cdepu Ta rasoBi kyni € 3aamwkamm matepii Big yTBOpeHHsi CoHus.

139
00:13:30,360 --> 00:13:35,360
CoHue, y CBOW 4epry, € cepeflHbO 30pel ranakTuky Yymaubkuin lnsx.

140
00:13:36,800 --> 00:13:42,080
0avH ickpa cBiTnd cepep COTeHb MifbspAiB MogibHMX 3ipok,

141
00:13:42,160 --> 00:13:46,640
OKPiM pO3ayTUX UYEPBOHMX FiraHTiB TA BUBYXHYTUX OiNMX KApAWKiB,

142



00:13:46,800 --> 00:13:49,720
Ta OyXe BEpPTKUX HEUTPOHHUX 3ipoK.

143
00:13:50,920 --> 00:13:55,840
CnipanbHi pykaeu Yymaubkoro lWnsxy nocunaHi csuUMMM TYMAHHOCTSIMM,

144
00:13:56,000 --> 00:13:59,040
"iHKy6aTOpaMn" SACKpPABMX CKYMYeHb HOBOHAPOMKEHWX 31poK,

145
00:13:59,240 --> 00:14:03,640
Ta pOiB HABKOJIMWHLX CTAPUX KYJIbOBUX CKYMYeHb.

146
00:14:08,560 --> 00:14:13,400
Uymaubknin linax € nuwe ofHi€n i3 He3NiuveHHWX ranakTuK y BenuvedHoMmy BcecBiTi,

147
00:14:13,400 --> 00:14:18,920
AKUA PO3WUPIETBCS Nicns Bennkoro Bubyxy, wo 6yB Malke UYOTUMPHALUATb MiNibApAiB pPOKiB ToMy.

148
00:14:26,440 --> 00:14:31,560
3a ocTtaHHl n'stpecsT pokiB, ESO ponomirna po3kputu Hawe micue y BcecBiTi.

149
00:14:31,760 --> 00:14:36,000
InBnsiuMcb Bropy, MW TAKOX BUSIBUAW HAWE MOXOMKEHHS .

150
00:14:36,240 --> 00:14:41,999
Mu € uyacTuHolo Benukoi KocMiuHoi icTopii. be3 3ipok Hac 6y TyT He Gyno.

151
00:14:45,320 --> 00:14:50,320
BcecBiT noyaBcs i3 BOAHK Ta refil, ABOX HAWErwMx efieMeHTiB.

152
00:14:50,400 --> 00:14:55,720
Ane 30pi - TO sAgepHoi neuyi, sKi NepeTBOPWIOTb Jlerki enemMeHTV B Gi/bll BAXKI .

153
00:14:58,040 --> 00:15:01,560
HapHoB1, nogi6bHi go 1987A

154
00:15:01,600 --> 00:15:05,680
cisnm y BcecBiTi pe3ynbTatv uie€i 3opsHoi anximii.

155
00:15:08,440 --> 00:15:13,240
Konn CoHsuHa cuctema chopMmyBanacb 6aM3bko 4.6 Minbsipad pokiB Tomy,

156
00:15:13,440 --> 00:15:16,960
B HiN 6ynn Ayxe Mani KinbKOCTi UMX BOXKUX €JIEMEHT1B.

157
00:15:17,080 --> 00:15:21,400
MeTannm Ta cunikaTtu, a TAKOX BYyrjeub Td KUCEHb.



158
00:15:22,600 --> 00:15:27,600
Byrneub B Hawmx M's30x, 301130 B HAWilM KpoBi, a Kanbui/ B HAWMX KicCTKax,

159
00:15:27,600 --> 00:15:31,240
6ynn BMKYBOHL B nonepefHix MOKOJiHHAX 31ipok.

160
00:15:31,280 --> 00:15:34,000
Bu i s, B ByKBANbHOMY cMucii, Oynn 3pobsieHi Ha Hebecax.

161
00:15:35,440 --> 00:15:38,800
Ane Bignosigi 3aBXau Npu3BOAATb A0 HOBUX MUTAHb.

162
00:15:39,080 --> 00:15:42,640
Ynum Ginble MM A13HAEMOCS, TWM FMOWWMM CTOITb TAEMHUUL .

163
00:15:45,040 --> 00:15:48,560
flke nNoXoaXeHHs Ta nojanblud AONS FANaKTUK?

164
00:15:52,560 --> 00:15:57,560
U iCHYIOTb TAM 1HWL COHSYHL CUCTEeMM Td 4M MOxXe OyTu XMTTS B Yykumx CBiTaX?

165
00:16:05,080 --> 00:16:10,480
I wo xoBAETbCA B TeMmpsBi cepus HAWoi ranakTvku Yymaubkui Wnsx?

166
00:16:21,240 --> 00:16:25,000
AcTpoHOMM siBHO MOTpebywTb 6iJibll MNOTYXHUX TeNeCcKOoMiB.

167
00:16:25,000 --> 00:16:28,720
I ESO Hapana im peBOMOLiNMHO HOBL 1HCTPYMEHTU.

168
00:16:39,880 --> 00:16:44,440
BaunTtn uiTtko

169

00:16:45,800 --> 00:16:49,360

Yum Ginbwe, TuM kpawe... [ecb TAK, KOAX CNpdBd AOXOAWUTb O A3epKadn TesleCcKonis.
170

00:16:49,360 --> 00:16:54,440

Ane Benuki A3epkana NOBUHHL 6yTW TOBCTMMM, WOO BOHM He AePOpMyBANIMCb Bij BAACHOL

171
00:16:55,120 --> 00:16:59,400

Bdru.

Ane B pinicHoCTi Benuki A3epkana fedpopMylTbCst B OyAb-sIKOMy BUMNAAKY, He3dnexHo Big Toro,

HACKiNbKM BOHW TOBCTi TaA BOXKI.

172
00:17:00,480 --> 00:17:07,160
PiweHHs? ToHK1 nerki pAsepkana Td Maris, WO HA3UBAETHCS AKTUBHOK ONTUKOIO.

173
00:17:08,120 --> 00:17:11,360



ESO € nioHepom uiei TexHonorii B KkiHuyi 1980-x,

174
00:17:11,440 --> 00:17:13,840
31 cBoim TeneckonoM Hosoi TexHosorii.

175
00:17:15,240 --> 00:17:17,480
Ha rpaHi mucTeuTBa.

176
00:17:17,480 --> 00:17:23,560
l3epkana [lyxe Benukoro Teneckona (VLT) MawTb no 8.2 MeTpiB ...

177
00:17:23,560 --> 00:17:26,280
. TA TiNbkn 20 CM TOBWMHM.

178
00:17:27,120 --> 00:17:28,120
A ocb maris:

179
00:17:28,760 --> 00:17:31,120
cucTemMa NiATPUMKKM 13 KOMM'TEPHWMM YMNpaBNiiHHAM 3ad6e3neyye Te,

180
00:17:31,120 --> 00:17:36,880
wo A3epkano 36epirae noTpibHy ¢opMmy B OyAb-fIKMW 4dC 13 HAHOMETPOBOMW TOYHLCTIO.

181
00:17:53,200 --> 00:17:56,960
VLT € ¢narmaHcbkum 06'ekToM €Bponencbkoi MiBpeHHoi O6cepBaTopii.

182
00:17:57,120 --> 00:18:03,600
YoTvpn OAUHAKOBMX TENEeCKONU MOEAHYITb CBOL CuMAM HA BepwuHi ropu MapaHan Ha niBHoui Yuni.

183
00:18:03,640 --> 00:18:05,840
NobypoBaHi B KiHui 1990-x pokiB

184
00:18:05,840 --> 00:18:10,520
BOHW HOAAAM ACTPOHOMOM HAMKpAWi AOCTYMHL TexHosiorii.

185
00:18:15,240 --> 00:18:20,720
B cepeauHi nycteni Ataxkama, ESO cTBOpwuna pan ansi aCTPOHOMiB.

186
00:18:36,040 --> 00:18:38,360
BueHi 3ynuHsioTbcA B La Residencia,

187
00:18:38,360 --> 00:18:41,760
roteni, KOTpUM YacTMHAMM MOBYAOBAHMIA NiA 3emnelo TAd BANyHAMM

188
00:18:41,800 --> 00:18:44,160
OAHOro i3 HAMGifbl CyXUX MicCub HA NiAHeTi.

189



00:18:44,640 --> 00:18:50,720

Ane BcepefuHi - nWWHi nanbmu, 6acerH Ta ... CMAYHL 4YMAincbki cosogowi.
190

00:18:53,640 --> 00:18:54,520

3BMYanHO,

191

00:18:54,560 --> 00:18:58,800
yHikanbHicTio [lyxe Benvnkoro Teneckona He € WOro nndBdanbHWUiA GaAcCenH,

192
00:18:59,000 --> 00:19:02,560
a horo HenepeBepweHi Buan BcecBiTy.

193
00:19:07,400 --> 00:19:11,480
be3 ToHkoro p3epkana Ta akTmeBHOi onTukm VLT 6yB OM HeMOXIMBUM.

194
00:19:12,000 --> 00:19:13,080
Ane ue uwe He Bce.

195
00:19:13,080 --> 00:19:18,320
3opi BUrNsSpa0Tb PO3MUTUMM, HABLTb KOJIM CMOCTEPLranTbCs y HAMkpawi Ta Hanbinbwi Teneckonu.

196
00:19:18,320 --> 00:19:22,360
Y oMy npuumHa? ATmocdepa 3emnii CNoOTBOPIOE 300pPAXEHHS .

197
00:19:26,920 --> 00:19:31,200
3 ABNAETLCSA 1HWE AMBO - GAANTMBHA OMTMKA.

198
00:19:32,880 --> 00:19:39,200
Ha MapaHani nasepHi npoMmeHi CTpinsioTb B HiuyHe He6O, WO6 CTBOPUTWM WTY4YHL 3ipkw.

199
00:19:39,200 --> 00:19:43,720
JaTumkm BUMKOPUCTOBYIOTH Ui "30pi" Ansi BUMiplBOHHS ATMOCHEPHUX CMOTBOPEHD.

200
00:19:43,840 --> 00:19:46,080
CoTH1 pasiB Ha cekyHay

201
00:19:46,160 --> 00:19:50,200
3006paXeHHs1 KOpeKTYETbCS 3d AOMOMOrol Komn loTepHoi pedopmauii psepkan.

202
00:19:52,240 --> 00:19:57,480
A KiHueBwi pe3ynbTaT? HeHauye aTMocdepHa TypOyneHuis Gynia MOBHLiCTIO BUAYYEHd.

203
00:19:57,840 --> 00:19:59,200
MpocTo noaMBiTbCS HA pi3Huuio!

204
00:20:06,240 --> 00:20:09,680
Yymaubkumin nsix € riraHTCbKolw CNipanbHOI0 ANAdKTUKOI.



205
00:20:09,680 --> 00:20:14,440
B Moro sagpi, KoTpe Ha BiacTaHi 27 000 ceiTnoBux pokiB Bipg 3emni,

206
00:20:14,440 --> 00:20:19,400
3HOXOAUTbLCS TAEMHMUS, KOTpY gonomMir po3ragaTtu [lyxe Benukuin Teneckon ESO.

207
00:20:21,640 --> 00:20:25,560
MacvBHi nNMAOBL XMapu MepewkomkanTb HAaM 6aunTn siagpo Yymaubkoro Wnsaxy.

208
00:20:25,640 --> 00:20:29,520
Ane uyTnvmBi iHPpaAYepBOHL KaMmepy MOXYTb 3A3UPHYTU Kpi3b nun

209
00:20:29,600 --> 00:20:31,880
i po3KpWUTKM Te, WO 3HAXOAUTLCS 3d HUM.

210
00:20:37,640 --> 00:20:43,080
3a NiagTpUMKM afanTMBHOL ONTWUKW, Oyn0 BiAKPUTO AECATKM YEpBOHMX FiraHTiB.

211
00:20:43,640 --> 00:20:47,520
A npoTsirom 6araTtbox pokiB BMAHO, $IK Ul 30pi pyxawTbcs!

212
00:20:47,040 --> 00:20:52,320
BoHM 06epTanTbCs HABKONIO HEBUAMMOrO Tifid B camoMy LeHTpi Yymaupkoro lnsxy.

213
00:20:53,760 --> 00:20:59,440
Cynsium i3 30psiHUX pyxiB, HeBMAUMMI 0O6'€KT MOBMHEH OYTWM HAA3BUYANHO MACUBHMWM.

214
00:21:00,200 --> 00:21:06,800
BeneteHcbka 4opHa Aipa, B 4.3 MinblOHM pa3iB MdcuBHiwa Bipj Haworo CoHus.

215
00:21:07,520 --> 00:21:11,600
ACTpOHOMM CMOCTEpirany HABiTb Cnanaxu eHeprii Bif xmap rasy

216
00:21:11,600 --> 00:21:13,640
nifg yac ix nagiHHA B YopHYy Aipy.

217
00:21:13,800 --> 00:21:18,160
Bce ue 6yno BMSIBAEHO 30dBASKM aAGNTWMBHLN onTuui.

218
00:21:20,120 --> 00:21:25,160
TakMM uMHOM, TOHK1 A3epkana i AKTMBHA ONTUKA AO3BOASIOTL MOGYAYBATU FirdHTCbKUIA Teneckor.

219
00:21:25,200 --> 00:21:28,680
A apanTvBHA ONTUKA KOMMEHCYE TYpGYNEHTHiCTb aTmocdhepwm,

220
00:21:28,680 --> 00:21:31,200
HaZawuM HaM Ayxe YiTKi 3006paxeHHs .



221
00:21:32,000 --> 00:21:34,640
Ta ue iwe He BCHA HAwa maris.

222
00:21:34,680 --> 00:21:38,240
Iwe € TpeTe. BOHO HA3MBAETLCS iHTepdepomeTpis.

223
00:21:40,080 --> 00:21:44,360
VLT cknafa€eTbCcs 13 4YOTUPbOX Teneckonib.

224
00:21:44,360 --> 00:21:49,960
PasoM BOHWM AiloTb, HaYe oauMH ysIBHUA 130 MeTpoBUI Teneckon.

225
00:21:52,520 --> 00:21:57,560
CBiTNIO, 316paHe OKpemMuMM Teneckomnamu, MPOXOAWUTb yepe3 CreuiafibHi TyHeni,

226
00:21:57,560 --> 00:22:00,800
d NoTiM 3BOAMTbLCS paA3OM y Nifa3eMHin nabopatopii.

227

00:22:03,000 --> 00:22:09,000

TyT cBiTnoBi xBuNi 06'e€pHaHL 3a JOMOMOrol Jla3epHOi MeTponorii i XuTpoMmyapux NiHin
30TPUMKM .

228
00:22:13,960 --> 00:22:19,240
0CTATOYHUM pe3yNbTATOM € MOEAHAHHS CBiTNOBOL CuAM Bij 4YoTupboxX 8.2-MeTpoBWUX A3epkan,

229
00:22:19,280 --> 00:22:25,440
TA MNPOHVKAMBE OGAYEHHS YSIBHOFO TeNieckond 3d po3MipoMm 6inbwe n'sSTHAAUATU TEH1CHUX KOpTiB.

230
00:22:28,040 --> 00:22:32,080
YoTupn [JOMOMLXHMX TeNeckonu [aioTb BeNUMKY FHYYKiCTb BCiN Mepexi.

231
00:22:32,120 --> 00:22:35,840
BoHn MOXyTb BMAABATMCS KPUXLTHUM MOpyy 13 4oTupMa riraHtamu.

232
00:22:35,960 --> 00:22:40,400
TuMm He MeHw, ix p3epkana 1.8 MeTpa B MmonepeuyHuky.

233
00:22:40,800 --> 00:22:45,360
LUe 6inbwe, HiX HAMGiNbWMA Teseckon y CBiTi BCbOro CTO pokiB Tomy!

234
00:22:47,040 --> 00:22:50,360
OnTuyHa iHTepdepoMeTpis € uMMoCb HA 3pad30K AMBA.

235
00:22:50,640 --> 00:22:54,400
Maris 3opsitHOro cBiTna B nycTesii.

236



00:22:54,960 --> 00:22:58,160
I pe3ynbTaTV BpaXaoThb.

237
00:22:59,920 --> 00:23:05,120
lyxe Benukuin Teneckon IHTepdepoMeTp nokasye B n'sTAaecsT pa3iB 6ijibw JOKNAJHO,

238
00:23:05,160 --> 00:23:07,160
Hix KocMmiuyHum Teneckon Xa66..

239
00:23:09,640 --> 00:23:14,440
Hanpuknag, BiH MokAa3dB HAM KPYMHUM MJGHOM MOABLiVHY 30pl-Bamnip,

240
00:23:15,960 --> 00:23:19,320
Ile 30ps Kpaje peyvoBMHY 31 CBOrO KOMMOHLMOHA.

241
00:23:23,480 --> 00:23:28,240
HeperynsipHi BukuMgu 30psiHOro nuay Oynv BUsiBAeHL HaBkoJsio beTenbrense -

242
00:23:28,240 --> 00:23:32,200
e O3HAYdE, WO 30pPSHWA FiraHT Headsekun 40 CTAHY HAAHOBOT .

243
00:23:34,560 --> 00:23:40,360
Takox aCTPOHOMW BUSIBUAWM HABKOJWIWHL MWAOB1 AWCKM HOBOHAPOLXEHUX 3ipok ...

244
00:23:40,480 --> 00:23:44,280
. CUMPOBWHY JAJs YTBOpEHHS MAWBYTHixX 3emnenofibHux CBiTiB.

245
00:23:44,760 --> 00:23:50,400
lyxe Benukun Teneckon - TO € HAMIOCTpilwe OKO NOACTBA, CrpsiMOBAHE B HebO.

246
00:23:51,200 --> 00:23:54,880
Ane acTpoHOMM MaiOTb iHWL 3aco6y 36iMbWMTU CBOL TFOPU3OHTU

247
00:23:54,880 --> 00:23:57,320
i posuwvputn cBoi nornsagu.

248
00:23:57,320 --> 00:23:59,999
€sponeincbka MiBgeHHa 06cepBaTopis

249
00:24:00,000 --> 00:24:05,400
HaBuMnncs 6aumty BcecBiT y 30BCiM iHWOMy Buai cBiTna.

250
00:24:11,920 --> 00:24:18,720
3MiHiOOTHCA BUAU

251
00:24:24,400 --> 00:24:25,720
Yynosa My3uka, 4um He Tak?



252
00:24:26,880 --> 00:24:29,640
Ane ysBiTb, WO Yy BAC BAAU CAYXY.

253
00:24:29,0640 --> 00:24:32,720
A wo, konu 6 BM He 4yNM HU3bKL 4acToTK?

254
00:24:34,080 --> 00:24:35,880
AGO X BWCOK1i 4acToTu?

255
00:24:37,0640 --> 00:24:40,320
ACTpoHOMM 3BUKAL A0 MoAibHOro.

256
00:24:41,080 --> 00:24:46,400
Jloficbke OKO 4yTavBe TifibkM A0 Manoil 4YdCTWMHWM BUMPOMiHIOBAHHA BcecBiTy.

257
00:24:46,400 --> 00:24:50,400
M He MoxeMa 6aYMTU CBLiTJIO HA AOBXMHAX XBWb, KOPOTWWMX HiX Yy ¢ioneTtoBoro cBiThd,

258
00:24:50,400 --> 00:24:52,480
abo JoBWMX Bij YEpPBOHOrO.

259
00:24:53,160 --> 00:24:56,320
Mn He BipvyBAEMO BCI0 KOCMiYHY CuMOHilo.

260
00:24:58,160 --> 00:25:03,880
IH¢pavepBoHe, abo TenyjoBe BUMPOMiHIOBAHHS, Oyno Bnepwe BipgkpuTe Binbsimom lepwenem y 1800.

261
00:25:07,480 --> 00:25:10,560
B He moxeTe MeHe Mo6GAUMTM B TEMHLN KiMHATI.

262
00:25:11,720 --> 00:25:15,960
Ane Bi3bMiTb iHOpauepBOHWMI TemnoBi3op i 3MoxeTe MO6GAYMTM Tenmno Bij Moro Tind.

263

00:25:18,760 --> 00:25:25,160

Mofi6GHYM UMHOM 1HOPAYEPBOHL Teneckonu BUSBASIOTb KOCMiYHi 06’ €KTU, KOTpPi HAATO XONOAHL, Wo6
BMMPOM1HIOBATM BuAMME CBiTNO,

264
00:25:25,160 --> 00:25:29,800
ue TeMH1 KOCMiuYHi ra3o-nuioBi Xxmapu, B SIKMX HAPOAXYWOTbHCS 30pi TaA MAAHeTW.

265
00:25:38,880 --> 00:25:39,880
MpoTarom gecaTuniTb

266
00:25:39,920 --> 00:25:42,640
acTtpoHomn ESO BenbMu xoTinm BuMBUATM BcecBiT

267
00:25:42,640 --> 00:25:44,560



Ha iHPpaYepBOHUX XBUNSAX.

268
00:25:45,120 --> 00:25:48,240
Ane nepwi petekTopu Gyau mani Ta mMano edekTUBHL.

269
00:25:48,600 --> 00:25:52,000
BoHun paBanu Ham po3muTe 306paxeHHs iHPpayepBOHOro Heba.

270
00:25:54,160 --> 00:25:58,120
CyyacHi iHdpayepoHi kamepu Bennki Ta MOTYXH1.

271
00:25:58,720 --> 00:26:02,800
Ix oxonomxyioTb A0 AyXe HU3bKMX TemnepaTyp ANs MiABMWEHHS iX 4YyTAMBOCTi.

272
00:26:04,400 --> 00:26:09,240
I Qyxe Benukuin Teneckon ESO 6yB CKOHCTpyMnoBaHwi, wWo6 pobpe ix BMKOPUCTOBYBATU.

273

00:26:14,080 --> 00:26:20,960

0aKTMYHO, AesiKi TexXHONOriYHi xuTpowi, Taki sAK iHTepdepomeTpis, npaAwoTb TiNibKKM B
iHPpayepBOHOMY CBiTni.

274
00:26:23,120 --> 00:26:27,560
My po3wvpunn Hawe nose 30py, BiakpuBwM BcecBiT y HoBOMY CBiThi.

275
00:26:31,040 --> 00:26:37,440
Ocb TemHa 6ynbba B xMapi KocMiuHoro nuny. BoHa 3akpuBde Bif Hac 3opi Tna.

276
00:26:37,480 --> 00:26:41,960
Ane B iH¢payepBOHOMY CBiTAL MM uYepe3 MuA MOXeMO 6AYMTWM 30psiHE CSNBO.

277
00:26:43,840 --> 00:26:47,600
A ocb TyMmMaHHicTb OpioHa - 30psiHi scna.

278
00:26:47,640 --> 00:26:52,480
BinbwicTb HOBOHAPOMKEHMX 31pOK MPUXOBAHL MUJIOBUMM XMAPAMM .

279
00:26:52,480 --> 00:26:58,160
I 3HOB HA MOPSATYHOK NPUXOAUTb iHOpavepBOHe CBiTNO, BiAKPUBAIOYM 30psiHE YTBOPEHHS!

280
00:27:09,080 --> 00:27:13,160
A B KiHU1 CBOiX XMTTiB, 30pi BMAYBAWTb rA30Bi Gynbou.

281
00:27:13,160 --> 00:27:16,880
KOCMiYH1 eKkCrnoHaTV y BUAUMOMY CBiTAi,

282
00:27:16,880 --> 00:27:21,000
ane ix iHpayvepBOHi 300paXeHHS MOKA3YKWTb Habarato Gifble Noapobuub.



283
00:27:23,280 --> 00:27:25,600
He 3a6yeBaiiTe npo 30pi Ta rasoBi xmapw,

284
00:27:25,000 --> 00:27:30,680
30XOMJIeHL FiraHTCbKOKW YOpPHOW Aipoio B UeHTpi ranaktukm Yymaubkuin Unsx.

285
00:27:30,720 --> 00:27:34,400
be3 iHppavepBOHMX KaMep MM 6 iX HiKOAM He noGauvnu.

286
00:27:36,360 --> 00:27:37,720
B iHWMX ranakTukax

287
00:27:37,720 --> 00:27:42,880
iHPpaAYepBOHL AOCNifXEHHS BiAKPUIM CNpadBXHiM po3nogin 3ipok Tuny CoHus.

288
00:27:45,920 --> 00:27:49,920
HavBipaoneHiwi ranakTUKM MOXHA BMBUATM TiNlbkM B 1HOpAYepBOHOMY CBiTAi.

289
00:27:49,920 --> 00:27:52,640
Ix cBiTno mMae 3cye B 6ik UMX AOBrUX XBUAb

290
00:27:52,640 --> 00:27:54,880
yepe3 po3wmpeHHs BcecBiTy.

291
00:27:57,200 --> 00:28:01,640
No6aunsy MapaHany € mana ripcbka BepwMHA 13 OAMHOKOI CMOPYAOI0.

292
00:28:02,160 --> 00:28:05,880
BcepenuHi cnopyau 3Haxoputbcs 4.1 M Teneckon VISTA.

293
00:28:06,280 --> 00:28:09,960
floro nobyaysana Bemuka BpuTanis - gecsTa kpaiHa-yuachuus ESO

294
00:28:17,120 --> 00:28:20,640
VISTA npaupe Tinbku B iHPpayepBOHOMY [AidANA30HL.

295
00:28:20,640 --> 00:28:25,400
BiH BMKOPUCTOBYE rirdHTCbKy KaMmepy, KOTpd BOXMTb SIK MAnWii Fpy3oBMK-nikan.

296
00:28:25,400 --> 00:28:31,960
0aHo3HauyHO, ane VISTA Hapae HenepeBepuweHi BuauM iHdpauepBoHOro BcecBiTy.

297
00:28:33,320 --> 00:28:37,080
ESO 3aMMAETLCS OMTUMYHOW ACTPOHOMiEID Bif MOYATKY CBOro 3dCHYBOHHS 50 pokiB Tomy,

298
00:28:40,080 --> 00:28:43,240
d 1HOpavepBOHOKW ACTPOHOMiE€ - Aecb 61/ TPUAUSTU POKiB.



299
00:28:48,480 --> 00:28:51,480
Ane KocMiyHa cuMMPOHis mMae Ginbwe pericTpib.

300
00:28:53,160 --> 00:28:57,640
MN’sTb TUCAY MeTpiB HAL pPiBHEM MoOpsi, BMCOKO B UMILNCbKMX AHAAX

301
00:28:57,640 --> 00:28:59,800
€ nNNaTo YaxHaHTop.

302
00:29:01,040 --> 00:29:04,160
ACTpoHOMis ille Tak BMCOKO He 3axoauna.

303
00:29:07,320 --> 00:29:10,160
YaxHaHTOp € paomiBkoio ALMA

304
00:29:11,200 --> 00:29:14,640
— Benukoro MinimeTtpoBo-cy6MminimeTpoBoro Macusy ATakama.

305
00:29:15,720 --> 00:29:17,560
Hapa3i ALMA Ha cTapii 6ypiBHuuTBA.

306
00:29:17,600 --> 00:29:21,400
Micue HACTiNbKM HenpusiaHe, WO HA HbOMY HOABiTb BAXKO AuxaTu!

307
00:29:24,360 --> 00:29:27,560
Maloun TifibKM [BecsTb aHTeH 13 ixX KiHueBOro umucna 66,

308
00:29:27,560 --> 00:29:32,080
ALMA npoBiB nepwi crnocTepexeHHs BoceHn 2011.

309

00:29:36,200 --> 00:29:42,600

I3 kocMmocy WayTb MiniMeTpoBi xBuai. Wo6 ix crnoctepiratm, noTpibHe BUCOKe Ta MOCYyUsMBE
Micue.

310
00:29:42,0640 --> 00:29:47,240
A YaxHaHTOp Ans LbOrO € OAHWM 13 HAMKpAWMX MicCub HA 3emni.

311
00:29:51,840 --> 00:29:57,440
XMapyu XoNofHOro rasy Td TEMHOro MWy CTATb BUAHWMMK, KOJM 31WTOBXYETbCA NApa FandKTuK.

312
00:29:58,040 --> 00:30:02,880
TyT 30pi He HapoaxylTbCsl, ane TyT BOHW "MaaHylTbcsa".

313
00:30:05,880 --> 00:30:09,560
A ui cnipanbHi XBuAi, BUKMHYT1 3racan4olw 30peio

314



00:30:09,560 --> 00:30:12,640
— UM MOXYTb BOHM OYTW NOpoOAXeH1 MAAHeTOol HABKONO 30pi?

315
00:30:17,040 --> 00:30:18,880
3MiHioloun TOuKy 30pYy,

316
00:30:18,880 --> 00:30:23,080
MU Kpawe pO3YMi€EMO MOXOAKEHHSI MIOGHET, 31ipoK Td FanaKkTuK.

317
00:30:23,560 --> 00:30:26,880
Y noBHi cumdoHii Kocmocy.

318
00:30:37,999 --> 00:30:42,640
OxonseHHs

319
00:30:44,0640 --> 00:30:47,720
Ctedan locap nobuTb 30pi.

320
00:30:48,800 --> 00:30:51,240
He auBHO, WO BiH TAkOX MOOGUTbL MiBHiuHe Ymni.

321
00:30:52,280 --> 00:30:56,560
TyT KApTWUHW BcecBiTy € OfHMMM 13 HaWkpawmx y CBiTi.

322
00:30:58,080 --> 00:31:01,280
I He gvBHO, WO BiH n6UTL €Bponencbky MiBaeHHy 06cepBaTopiio

323
00:31:01,320 --> 00:31:03,640
- €Bponeiicbke 0KO A0 Heba.

324
00:31:04,760 --> 00:31:08,320
CtedaH € 3acnyxeHuM ¢paHLy3bkuM GOTOrpadoM i NMUCBMEHHMKOM.

325
00:31:10,240 --> 00:31:14,080
Takox BiH € ogHuMm i3 ¢oTo-ambacamopiB ESO.

326
00:31:18,760 --> 00:31:23,880
Ha uJypoBux ¢$0TO BiH 30XOMNIE YCOMiTHeHHs mycTeni Atakamd,

327
00:31:23,880 --> 00:31:26,920
BMCOKOTEXHOJIOF1YHY JOCKOHAN1CTb FirdHTCbKMX TeNieCKoniB,

328
00:31:26,960 --> 00:31:30,640
i NMUWHiCTb HiyHOro He6a.

329
00:31:38,440 --> 00:31:42,280
MofibHo Ao cBoix nobpaTtumiB ¢oTo-ambacafopiB 31 BCbOro CBiTy,



330
00:31:42,320 --> 00:31:45,640
CtedaH ponomarae y nowumpeHHi noeigomneHb ESO

331
00:31:47,160 --> 00:31:51,240
MoBifOMNIEHHS NPO UiKABiCTb, 3AMBYBOHHS 1 HOATXHEHHS,

332
00:31:51,240 --> 00:31:54,720
nporonoweHi 4vepes CNiBpO6iTHULTBO TA NPOCBiTHULBKY AlSNbHLCTBb.

333
00:31:57,800 --> 00:32:01,360
CniBpob6iTHMLTBO 3aBXAM Oyno oOcCHOBOW Yycnixy €Bponeiicbkoi MMiBaeHHoi 06cepBaTopii.

334
00:32:01,560 --> 00:32:02,560
50 pokiB TOMY

335
00:32:02,720 --> 00:32:04,240
€sponencbka MiBaeHHa 06cepBaTopis

336
00:32:04,280 --> 00:32:07,160
po3noyanacb i3 5 AepxaB-30CHOBHUKiB:

337
00:32:07,160 --> 00:32:11,240
Benbrii, OpaHuii, Himeuuunun, Higepnangie Ta lBeuii

338
00:32:11,640 --> 00:32:14,080
Mi3Hiwe npuegHanucb iHWi €Bponencbki KpaiHu.

339
00:32:14,400 --> 00:32:20,560
JlaHis y 1967 poui, Itanis Ta lBenuapis y 1982, Moptyranis y 2001.

340
00:32:20,560 --> 00:32:22,720
BennkobputaHisn y 2002 poui.

341
00:32:23,600 --> 00:32:28,080
3a ocTaHHe pecaATuniTTa OiHnsHAis, IcnaHis, Yecbka pecnybnika i ABCTpis

342
00:32:28,080 --> 00:32:31,480
TAKOX MPUESHANNCS [0 HAWG1inbwoi acTpoHoMiuHoi opraHisauii €sponu.

343
00:32:32,480 --> 00:32:36,200
3o0BCiM HegpaBHO Bpasunis ctana 15-um kpaiHow-yuacHuuelo €sponencbkoi MiBaeHHoi 06cepsaTopii,

344
00:32:36,240 --> 00:32:39,080
1 nepwoi He €eBponemcbkol KpadiHow, WO NPUERHANACH.

345
00:32:39,480 --> 00:32:41,320
XTo 3Ha€, wWo npuHece MANBYTHE?



346
00:32:42,280 --> 00:32:47,120
PasoM kpaiHu-y4yacHuui 3a6e3neuyiTb HAMKPALY OACTPOHOMLUHY HAYKY

347
00:32:47,160 --> 00:32:49,640
B HAM6inbwmx obcepBATOpisiX CBiTYy.

348
00:32:55,040 --> 00:32:57,200
Ue Takox pobpe gns ixHbOi eKOHOMiKW.

349

00:32:58,040 --> 00:33:02,640

€sponeicbka MMiBgeHHa 06cepBaTopist TiCHO CMiBMPAWWOE 3 NPOMUCIOBUMM MiANPUEMCTBAMU SIK
€sponu, Tak i Ynni.

350
00:33:13,440 --> 00:33:15,840
Tpeba 6yno 36yaysaTn poporu.

351
00:33:16,760 --> 00:33:18,640
BupiBHSATU ripCbKi BepwmHu.

352
00:33:20,160 --> 00:33:23,200
ITtanincbknit npomucnoBuii KoHcopuiyMm AES

353
00:33:23,240 --> 00:33:27,440
36yayBaB ronoBHy GyAiBmlo Ans 4yoTupbox Teneckonis VLT.

354
00:33:27,999 --> 00:33:32,560
KoxeH Teneckon BaxuTb 6AM3bkKO 430 TOHH.

355

00:33:34,240 --> 00:33:40,080

BoHM Takox noByayBanM FiraHTCbKi KOpMyCu, KOXEeH 3 KOTpWUX 3aBBUWKW 3 AeCATUNOBEPXOBY
Gyaisaio.

356
00:33:42,880 --> 00:33:47,999
Himeubka cknisiHa komnaHisi Schott BuroTtoBuna ToHki VLT pg3epkana

357
00:33:48,000 --> 00:33:52,240
- 6inbwe 8 meTpiB AiaMeTpy 1 TOBWMHOK Nuwe 20 CAHTUMETpPiB.

358
00:33:53,400 --> 00:33:55,400
Ha REOSC y OpaHuii

359
00:33:55,400 --> 00:33:59,960
A3epkana 6ynm BinnofipoBAHL 3 TOYHiCTIO A0 MinbhoHHOL MinimeTpa,

360
00:33:59,960 --> 00:34:03,160
nepes TUM siK BianpaBuTucs y JOBry nofopox Ha MapaHan.



361
00:34:08,200 --> 00:34:12,040
Mix TwM, yHiBepcuMTeTU i JOCNifAHWMUbKL 1HCTUTYTWM no BCii €Bponi

362
00:34:12,080 --> 00:34:15,720
po3pobunu vyTaMBi kamepu i crnekTporpadm.

363
00:34:17,640 --> 00:34:20,400
Teneckonun €Bponeicbkoi MiBaeHHoI 06cepBaTopii nNobyAoBAHL HA rpowi NAATHUKLB NOAATKiB.

364
00:34:20,400 --> 00:34:21,800
Ha Bawi rpowi.

365
00:34:21,880 --> 00:34:24,880
ToMy BM Tex MOXeTe B3SITU Y4dCTb.

366

00:34:24,920 --> 00:34:30,080

Hanpuknag, cant €Bponencbkoi MiBpeHHO1 06cepBaTopii - 6arate pxepeno ACTPOHOMiuHO
iHpopmauii,

367
00:34:30,120 --> 00:34:33,560
BKJIOUAIOUM TUCSYL AMBOBMXHUX 306paxeHb i1 Bipgeo.

368
00:34:35,800 --> 00:34:39,600
Takox, €Bponencbka MiBaeHHa 06cepBaATOpist BUMYCKAE XypHOANW, Mpec-penisu,

369
00:34:39,640 --> 00:34:44,240
1 JOKYMeHTASIbH1 Bipeo, TaKi Sk BM AMBUTECS MpsSiMO 3apas.

370
00:34:46,480 --> 00:34:48,080
I y BcboMy cBiTi

371
00:34:48,080 --> 00:34:53,880
€Bponencbka MNiBgeHHa 06cepBATOpia CMNpUSE BUCTABKAM Td HAYKOBUM SIPMAPKAM.

372
00:34:58,960 --> 00:35:03,560
Be3niy cnocobiB MPUAHATM y4dCTb Y KOCMiYHMX BiAKpuTTsX!

373
00:35:05,040 --> 00:35:08,960
Un 3HanM BM, WO iMeHa 4oTUpbox Teneckonis VLT

374
00:35:08,960 --> 00:35:11,560
6y MPUAYMAH1 MOJIOAOK YMA1NCBHKOKW A1BYMHOW0?

375
00:35:12,240 --> 00:35:14,880
17-piyHa Jorssy Albanez Castilla

376
00:35:14,880 --> 00:35:19,840



3anponoHyBana imeHa Antu, Kueyen, Melipal Ta Yepun

377
00:35:19,880 --> 00:35:26,320
wo o3HauawTb CoHue, Micsiub, MiBAeHHMN XpecT i BeHepy MoBoOw 1iHAiaHUiB Mamy4o.

378
00:35:27,200 --> 00:35:31,320
3anyyeHHs wKonsipiB i CTyAeHTiB, Takux sik Xopcci, Ayxe BaxivBe.

379
00:35:32,880 --> 00:35:36,160
Ocb fe npoBOAMTbLCS OCBiTHS AisnbHicTb ESO,

380
00:35:36,520 --> 00:35:39,800
TAKA, AK WKiJbHL ypoKWM Td CTYAEeHTCbKi cemiHapw.

381
00:35:41,960 --> 00:35:46,120
Konv nnaHeTta BeHepa npoxoauna nepepn CoHuem B 2004 poui

382
00:35:46,160 --> 00:35:50,560
crneuianbHa nporpama 6yna CNpsiMOBOHA HA €BPOMENCbKMX CTYAEHTLB 1 BMKIGZAYiB.

383
00:35:53,400 --> 00:35:58,000
A B 2009 poui, B xoai MixHapogHoro Poky AcTpoHOMii

384
00:35:58,040 --> 00:36:02,880
ESO cninkyBanacb i3 MifIbMOHOMM WKONSIPiB TA CTYAEHTLB y BCbOMy CBiTi.

385
00:36:02,880 --> 00:36:07,320
3pewToln, CbOroAHiWHL AiTW € ACTPOHOMAMM MANOYTHBLOTO.

386
00:36:12,320 --> 00:36:16,960
Ane 3 TOYKM 30pYy OXOMJIEHHS, H1iWO He 3piBHSAETLCSH 13 cammm BcecBiToM.

387
00:36:24,320 --> 00:36:26,800
ACTpoHOMiSl - HAyKA HAOYHA.

388
00:36:26,800 --> 00:36:33,080
300paXEHHSI TANAKTUK, 30PSIHUX CKYM4YeHb Td 30pPSIHUX SICEN PO3NAioTb BOFOHb HAWOL YSIBU.

389
00:36:37,800 --> 00:36:39,320
Konn He 3anHsATi Haykowo,

390
00:36:39,320 --> 00:36:44,080
Teneckonn ESO iHoai BMKOpuCTOBYIOTbCS Ans nporpamy KocmiuHi lMepnauHu

391
00:36:44,080 --> 00:36:49,160
LNl OfepXaHHSI ¢OoTO Hebd TisibkM 3 MeTOol MPOCBLiTWM TA MPOMNAraHAu.

392



00:36:57,000 --> 00:37:00,680
3pewTol0, OAHA KAPTUHKA BAPTA TUCSAYL CniB.

393
00:37:03,880 --> 00:37:08,320
lmpoka nybnikad Moxe HABLiTb B3SITU YYdCTb Yy CTBOPEHHL LMX 4YyJOBMX 306pAXeHb,

394
00:37:08,320 --> 00:37:11,000
yepe3 KoHKkypcu "MpuxoBaHi Ckapbu".

395
00:37:14,160 --> 00:37:20,560
Pocinicbkuit amatop actpoHomii Irop YekaniH nepemir y koHkypci B 2010 poui.

396
00:37:22,080 --> 00:37:26,080
Moro uynecHi 306paxeHHs 30CHOBAH1 HA peanbHUX HAYKOBUX AAHMX.

397
00:37:31,840 --> 00:37:34,840
KpaiHu-yyacHuui, npoMUCNoBiCTb Td YHiBEpCUTETHU.

398
00:37:34,840 --> 00:37:37,640
CniBnpauoioTe HA BCiX MOXAMBUX PiBHAX,

399
00:37:37,640 --> 00:37:42,640
ESO cTana ofHi€w i3 HaWyCMiWHiWMX ACTPOHOMiYHMX OpraHisauiin B CBiTi.

400
00:37:43,040 --> 00:37:48,040
I yepe3 B3demofilo i3 FPpOMAACHKiCTIO, BAM MPOMOHYETLCS MPUELHATUCS O MPUTOL.

401
00:37:48,080 --> 00:37:51,160
BcecBiT € Bawwm - BipgkpuBainTte!

402
00:37:57,0680 --> 00:38:04,480
JloBuMo cBiTNO

403
00:38:09,920 --> 00:38:11,480
3a niBcToniTTHA

404
00:38:11,480 --> 00:38:16,880
€sponencbka MiBaeHHa 06cepBaATOpisi NPOAEMOHCTpYBaANd Benny BcecBiTy.

405
00:38:23,040 --> 00:38:25,440
3opsiHe CB1TNO AoweM NAgde Ha 3emmio.

406
00:38:27,200 --> 00:38:30,400
[iraHTCcbKi Teneckonu JIOBNSITb KOCMiYHL GOTOHM,

407
00:38:30,440 --> 00:38:34,320
1 XMBASITb HMMM CyYdCH1 KaMepu Ta cnekTporpadu.



408
00:38:37,160 --> 00:38:41,960
CbOrOAHiWHL ACTPOHOMiUHL 300paXEHHS fyxe BiApi3HATbCS Bifg 306paxeHb 1960=x.

409
00:38:43,400 --> 00:38:46,520
lle B 1962 poui, konu 3apoawunacb €sponeincbka MNiBaeHHa 06cepBaTopis,

410
00:38:46,520 --> 00:38:50,480
ACTPOHOMM BUKOPWUCTOBYBASM BEAMKL CKASIHL $OTOMNACTUHKMA.

411
00:38:51,480 --> 00:38:56,120
He pyxe 4yTnuBi, HeTOYH1 TA CKNAAHL Y BXMTKY.

412
00:39:00,000 --> 00:39:04,280
K Xe BiApi3HAWTbCA CbOrOAHiWHL eNneKTpoHHL1 peTekTOopw!

413
00:39:04,960 --> 00:39:07,880
BoHM BNOBMIOTH Make KOXHUA GOTOH.

414
00:39:08,400 --> 00:39:11,200
306paxeHHs JOCTYMNHL MUTTEBO.

415
00:39:11,240 --> 00:39:13,320
I, wo HanronosHiwe,

416
00:39:13,320 --> 00:39:17,320
iX MOXHdA 06po6ASiTM TA AHANi3yBATM 34 LOMOMOIO0 KOMM’ITEPHUX NPOrpaM.

417
00:39:17,920 --> 00:39:21,600
AcTpoHOMisi AiMCHO CTana UMPPOBOK HAYKOI.

418
00:39:28,600 --> 00:39:31,120
Teneckonu €sponericbkoi MiBaeHHoI 06cepBATOpPii BUKOPUCTOBYITb OAHL 3 HAMOGiNbWMX

419
00:39:31,160 --> 00:39:33,840
TA HANYYTAMBLWMX AETEKTOpiB y CBiTi.

420

00:39:33,840 --> 00:39:40,840

Kamepa VISTA Mde He MeHwe 16 i3 HuX, WO B 3AraJibHiM KiNbKOCTL cknapde 67 MinbnoHiB
nikcenis.

421
00:39:43,080 --> 00:39:48,160
LUelt BenMKUA 1HCTPYMEHT JIOBUTb iHpaYepBOHE BUMPOMLHIOBAHHSA BiJ KOCMiYHMX MWIOBUX XMAp,

422
00:39:48,200 --> 00:39:49,520
HOBOHAPOAXEHMX 31poK,

423
00:39:49,520 --> 00:39:52,600



Ta BiaganeHux ranakTuk.

424
00:39:59,880 --> 00:40:05,600
Pigkuin renin nipTpumye TemnepdTypy AeTEKTOpiB Ha piBHL -269 rpaaycis.

425
00:40:05,000 --> 00:40:09,320
VISTA npoBoauTb iHBeHTApu3duil NiBAeHHOro Hebd,

426
00:40:09,320 --> 00:40:13,040
AK JOCA1AHUK BWBUYAE HEBLJOMUA KOHTUHEHT.

427
00:40:15,040 --> 00:40:19,080
Ornsigosuin Teneckon VLT - iHwa nowykoBad MaAwvHa,

428
00:40:19,120 --> 00:40:22,040
ane BiH Mpduo€e y BUAUMOMY A1idAMA30H1.

429
00:40:27,9060 --> 00:40:31,880
Moro kamepa OmegaCAM we HaBiTb 6inbua.

430
00:40:32,520 --> 00:40:37,480
32 CCD maTtpuui 06’ €AHYIOTbLCS ANS CTBOPEHHS BPAXAIOYMX 300paXeHb

431
00:40:37,480 --> 00:40:42,480
13 NpUronoMWIMBMM [O3BOJIOM Yy 268 MijIbMOH1B Mikcenis.

432
00:40:44,680 --> 00:40:47,999
Mone 30py - oAuMH KBAAPATHWMI Tpapyc

433
00:40:48,000 --> 00:40:51,360
- ue B 4 pasu Ginbwe 3a NoBHUA Micsub.

434
00:40:53,520 --> 00:40:58,040
KoxHy Hiu OmegaCAM cTBopwe 50 rirabanTiB paHux.

435
00:40:59,400 --> 00:41:02,160
I ue nvwe uypoBi rirabanTu.

436
00:41:05,800 --> 00:41:09,200
MNowykoBi Teneckonu - Taki sk VISTA i VST

437
00:41:09,200 --> 00:41:12,920
TAKOX MPOrfsAdanTs HebO B MOwykax PifKicHMX i uikaBux 06’ €KTiB.

438
00:41:13,360 --> 00:41:17,240
MoTiM ACTPOHOMU BUKOPUCTOBYIOTb 1CTUHHY MOTYXHicTb VLT

439



00:41:17,240 --> 00:41:20,880
0N 0eTaNbHOro BMBYEHHS LUMX 06’ €EKTiB.

440
00:41:23,320 --> 00:41:25,760
KoxHuin 3 4oTupbox TeneckoniB VLT

441
00:41:25,760 --> 00:41:28,200
MOE CBi# HAGLp YHLKANIBHUX LHCTPYMEHT1B,

442
00:41:28,200 --> 00:41:31,200
KOXeH 13 KOTpUX Mae€ CBO1 CUAbH1 CTOpPOHU.

443

00:41:31,999 --> 00:41:39,200

Be3 uux iHCTpyMeHTiB riraHTcbke oko Ao Heba €Bponeincbkoi MiBaeHHoi 06cepBatopii 6Gyno 6
Taku cninum.

444
00:41:40,280 --> 00:41:46,920
BoHu MmawTb xumepHi imeHa: ISAAC, FLAMES, HAWK-I Tta SINFONI.

445
00:41:47,800 --> 00:41:52,400
[iraHTCbKi BMCOKOTEXHONOriYH1 MAWMHW, KOXHA PO3MipOM 3 HEBEeNUKMA aBTOMOGLiNb.

446
00:41:54,200 --> 00:41:55,760
Ix npusnayenns:

447
00:41:55,760 --> 00:42:00,920
3anMCYBATU KOCMiYH1 GOTOHM Ta BiAHOB/IOBATU KOXEH MOXAMBMI 61T iHpopmauii.

448
00:42:03,240 --> 00:42:07,840
Bci iHCTpyMeHTM yHiKanbHi, ane pesiki 6inbw ocobauBi 30 1HWMX.

449
00:42:08,120 --> 00:42:14,360
Hanpvknaa, TyT NACO Ta SINFONI BMKOpWMCTOBYIOTb afanTuBHY onTuky VLT.

450
00:42:17,920 --> 00:42:20,840
Jlasepn CTBOPIOTL WTYYHL 3ipKu

451
00:42:20,840 --> 00:42:24,600
AK1 AonoMaranTb dCTPOHOMAM BUMPABASTM ATMOCOEpH1 po3MATTS.BUNPABASATH

452
00:42:30,760 --> 00:42:35,360
306paxeHHss NACO Taki pi3ki, Haye BOHWM Gynn 3pobrieHi 3 KocMocy.

453
00:42:38,080 --> 00:42:43,720
A ocb iwe MIDI Ta AMBER - pBa iHTepdeHOMETPUUHL 1HCTPYMEHTU.

454
00:42:45,160 --> 00:42:49,720
Ocb 3’€mHaHi cBiTnoBi XxBUAL Bij ABOX abo Gifblle Teneckonis,



455
00:42:49,720 --> 00:42:53,120
Tak, H'i.6l/1 BOHU 6yJ'IVI 3CIXOI'IJ'IEH"L OAHUM r"LFCIHTCbKVIM OKpeMUM AO3epKasioM.

456
00:42:55,560 --> 00:42:56,920
PesynbTaT:

457
00:42:57,320 --> 00:42:59,800
HaVpi3Kkiwi BuAM, AK1 TiNIbKM MOXHA YSIBUTW.

458
00:43:03,760 --> 00:43:06,720
Ane acTpoHOMisl 3AMMAETLCSH He TiNbkU GOTOrpadyBAHHSM.

459
00:43:06,760 --> 00:43:08,480
OkpiMm ycboro,

460
00:43:08,480 --> 00:43:12,400
BW MOBMHHL po3wenuTu CBiTAO 31ipoK T4 BMBYATM iX CKN44.

461
00:43:15,360 --> 00:43:19,080
CnekTpockonisi - OoAWMH 13 HAWMOTYXH1WMX 1HCTPYMEHTLiB B ACTPOHOMifi.

462

00:43:24,800 --> 00:43:29,120

He avBHO, wo €Bponencbka niBAeHHA 06CepBATOPis MOXe MOXBAJMTUCS OZHUMM 3 HANCYYACHLWMX
cnekTporpadis cBiTy,

463
00:43:29,160 --> 00:43:31,640
TAKMMK SIK MOTYXHWU X-Shooter.

464
00:43:32,240 --> 00:43:37,240
306paxeHHs HeCcyTb 6inble Kpacu, ane CnNekTpu OTpuMyTb Oinbwe iHdopmauii.

465
00:43:41,500 --> 00:43:42,840
Cknag.

466
00:43:43,920 --> 00:43:45,160
Pyx.

467
00:43:46,080 --> 00:43:47,360
Bik.

468
00:43:53,480 --> 00:43:58,000
ATMochepu ek3onnaHeT, Wo 06epTanTbCs HABKOMO BipfganeHux 3ipok.

469
00:44:01,520 --> 00:44:05,680
AGO HOBOHAPOMKEH1 raNAKTUKW HA Kpaw CrnocTepexyBaHoro BcecBiTy.

470



00:44:09,480 --> 00:44:14,480
Be3 cnekTpockonii My 6ynn 6 auvwe JOCALiAHMKAMM, WO AMBASITbCS HA PO3KiWHWUA KPAEBUA,.

471
00:44:14,920 --> 00:44:16,360
Ane i3 cnekTpocKoniei

472
00:44:16,360 --> 00:44:21,360
MM BMBYAEMO Tomorpadii, reosoriio, eBoJiouilo i cknag uboro NaHAWAdTY.

473

00:44:31,160 --> 00:44:32,999
I we opgHe.

474

00:44:36,999 --> 00:44:41,880
He3Baxaioum Ha cBolo 6e3Typ6oTHY Kpacy, BcecBiT - HecamoBuTe Micue.

475
00:44:43,920 --> 00:44:45,800
KoXHy Hi4 TOM WOCb TPANNAETLCS,

476
00:44:45,800 --> 00:44:49,640
TA ACTPOHOMM XO4YYTb BJIOBUTU KOXHY Mogiiw.

477
00:44:53,400 --> 00:44:58,680
MacvBHi 3ipKM 3aAKiH4YYylOTb CBOE XUTTS Yy TUTAHLYHMX BUOYXOAX HOAZHOBWX.

478
00:45:04,600 --> 00:45:07,480
Jlesiki KOCMiuyHi BMBYXM HACTLiNIbKM CWABHI,

479
00:45:07,520 --> 00:45:11,040
WO BOHM HA KOPOTKWUW 4YAC MOXYTb 30TbMAPUTM CBOIM CSMBOM pPifAHY FONAKTUKY,

480
00:45:11,040 --> 00:45:16,240
3AMOBHIOUN MLXTANAKTUYHMI MPOCTLip HEBUAMMUMM, BUCOKOEHEPreTUYHUMM FaMMA-TMPOMEHSMM .

481
00:45:18,200 --> 00:45:24,120
Mani po60TW30BAHL Teseckonu pearyiwTb HA GBTOMATUYHL MonepemkeHHs! Bij WTYYHUX CYMNYTHUKIB.

482

00:45:24,600 --> 00:45:30,800

30 Kinbka CeKyHJ BOHW HABOAATbLCS HA MOTPiOHY TOuky Hebd AN BMBYEHHSI HACNLAKLB UMX
BMOYX1iB.

483
00:45:32,120 --> 00:45:35,920
THwi poBockonu GOKYCYITbCS HA MeHW APAMATUMUHUX MOALsX,

484
00:45:35,920 --> 00:45:40,000
TAKMX AK MNPOXOMXEHHS BiAfaneHuMx MAAHeT No AMCKY iXx 3ipok.

485
00:45:42,800 --> 00:45:46,400
KocMoc Becb 4ac 3MLiHWETbCSA.



486
00:45:46,440 --> 00:45:50,080
€sponeicbka MiBaeHHa 06cepBATOPisi HAMAFAETLCS HE MPOMYCTUTU XOAHOIO yAdpy cepusi.

487
00:45:51,999 --> 00:45:55,999
Kocmonorisi - BuBYeHHs BcecBiTy B uinomy.

488
00:45:56,000 --> 00:46:00,440
Noro cTpykTypd, €BOJIOLisi TA MOXOZKEHHS .

489
00:46:04,360 --> 00:46:08,960
TyT BOXJIMBO BJIOBUTWM sikomMord 6ifbwe cBiTna.

490
00:46:09,320 --> 00:46:14,640
Ui ranakTuku 3HAXOAATbLCS TAK AANeKko, Wo nuwe Kinbka ¢OTOHiB gocsrawnTbs A0 3emni.

491
00:46:17,080 --> 00:46:20,520
Ane ui ¢OTOHM MAOTb KJIOYL A0 MMHYJIOFO KOCMOCY.

492
00:46:22,320 --> 00:46:24,760
BoHM nopopoxyBanu Mifibspanm pokis.

493
00:46:25,160 --> 00:46:28,840
BoHV 3ManbOBYIOTb KAPTUHY Mepuux AHiB BcecBiTy.

494
00:46:29,240 --> 00:46:34,160
Ocb YoMy Benuki Teneckonu Td YyTAUBL [LeTEeKTOpW HACTi/SIbKM BOXIMBIL.

495
00:46:35,320 --> 00:46:37,440
3a ocTaHHl 50 pokis

496

00:46:37,440 --> 00:46:41,920

Teneckonu €sponericbkoi MMiBaeHHO1 06cepBaTopii Bifwykanu fesiki 3 HAMBiAZANEHiWWX TFANAKTUK
Ta KBasapis

497
00:46:41,920 --> 00:46:43,960
AK1 KonM-Hebyab CnocTepiranucb.

498
00:46:47,360 --> 00:46:51,320
BoHM HABiTb AoMoMorav BUSIBUTM PO3MNOAiN TemHol MaTepii,

499
00:46:51,360 --> 00:46:53,920
npupofa sKoi 3aNMWAETHCS TAEMHULED.

500
00:47:00,560 --> 00:47:04,360
XTO 3HA€, WO NpUHECYTb HAM HAM HACTYMnHi 50 pokiB?

501



00:47:10,320 --> 00:47:15,000
Mowyk XuMTTSH

502
00:47:17,520 --> 00:47:20,480
Bac konn-Hebypb uikaBuio xuTTs y BcecBiTi?

503
00:47:20,480 --> 00:47:23,600
3aceneHi NAAHeTW HABKOMO BipafineHux 3ipok?

504
00:47:23,0600 --> 00:47:26,520
ACTpOHOMiB L1iKOBWSIO Le COTHL poKiB.

505
00:47:26,520 --> 00:47:30,960
3pewTon, 3 TAKOW KiJIbKiCTI0 FANAKTUK 1 31pOK B KOXHiN 13 HuX,

506
00:47:30,960 --> 00:47:33,160
AK 3eMnisi Moxe OyTU YHiKaAJIbHOW?

507
00:47:34,520 --> 00:47:39,120
Y 1995 poui wBenuapcbki acTpoHomu Miwenb Maiop Ta [ligbe Keno

508
00:47:39,120 --> 00:47:43,680
6y MepwuMmmM, XTO BiAKPWB €K3O0MJIdHEeTY, WO obGepTandCb HABKOJIO 3BUYAMHOL 3ipku.

509
00:47:44,000 --> 00:47:48,480
3 TOro 4yacy, MACAMBLL 34 MJIGHETAMM 3HAMWIM COTHL YyXMx CBiTiB.

510
00:47:48,480 --> 00:47:53,800
Benukmx i manux, rapsumx i XonofHUX i3 BeWKUM pi3HOMAITTSAM OpbiT.

511
00:47:54,600 --> 00:47:58,800
Tenep MM Ha FpaHi BiAKpUTTS cecTep-6/M3HIOKiIB 3emni.

512
00:47:59,040 --> 00:48:04,840
A B ManbyTHboMy: nniaHeTy i3 xuTTsM - (BATWA [paanb acTpobionoris.

513
00:48:11,560 --> 00:48:15,080
€sponeicbka MiBaeHHa 06cepBaTopis Bifirpae BAXAvMBY ponb

514
00:48:15,080 --> 00:48:17,320
y MOWyYKY €K3OMjaHeT.

515
00:48:18,200 --> 00:48:22,560
Komanpa Miwens Maitopa Bigkpuna coTHi ek3onnadeT i3 Jla Cinna,

516
00:48:22,560 --> 00:48:25,880
nepwvn Yunincbkmn nnauaapm €sponencbkoi MiBHi4YHOL o6cepBaTopii.



517
00:48:26,680 --> 00:48:28,880
Ocb cnextporpad¢ CORALIE,

518
00:48:28,880 --> 00:48:32,120
BCTAHOBJIEHUI HA WBeWLApCbKOoMy Tesneckoni im.JleoHapna Ennepa.

519

00:48:33,840 --> 00:48:39,800

BiH BUMiplE KpUXiTH1 KONMBAHHSA 31pOK, BUKJMKOHWX FpaABiTAuLi€l naaHeT, Wo obepTaioTbCs
HABKOJIO.

520

00:48:40,000 --> 00:48:46,520

MoBaxHuin 3.6-mMeTpoBuii Teneckon €Bponencbkoi MiBaeHHoi 06cepBATOpPii TAKOX MOJIOE HA
eK30MnJaHeTw.

521
00:48:47,760 --> 00:48:51,320
CnekTporpa¢ HARPS € HAMTOYHiwMM y CBiTi.

522
00:48:51,320 --> 00:48:55,560
Hapasi BiH BigkpuB 6inbwe 150 ek3onnaHeT.

523
00:49:00,600 --> 00:49:02,360
Woro Hanbinbwmn Tpoden:

524
00:49:02,3060 --> 00:49:08,680
6arata cucTemd, WO MiCTUTb WOHAWMEHwWe 5, d, MOXIMBO, HABiTb 1 7 uyXux CBiTiB.

525
00:49:20,160 --> 00:49:22,560
Ane € 1 iHWL wWNAXM 3HAXOMKEHHS eK3OMJHeT.

526
00:49:30,760 --> 00:49:37,360
B 2006 poui, 1.5-MeTpoBUN AAHCHKWUIA Teneckomn JOMOMir 3HANTW BiALOJSIEHY MJIGHETY

527
00:49:37,360 --> 00:49:40,360
AKa Tinbkun B 5 pasiB MacvBHiwa 3a 3emnio.

528
00:49:44,160 --> 00:49:48,160
llo ue 3a Tpwk? paBiTaAyiHe MiKpPOM1H3YBAHHS.

529
00:49:48,880 --> 00:49:54,160
MnaHeTta Ta ii pigHa 3ipka nponwnn nepep sICKPABiwWOW0 31pKow, WO HA 30A4HBOMY MJAHT,

530
00:49:54,160 --> 00:49:56,320
361inbWwylun 300paXeHHS .

531
00:49:58,120 --> 00:50:03,280
A B Aesikux BUMNOAKOX, BM HOB1Tb MoOXeTe 3po6GUTM 306paxXeHHst eK3OMJIaHeT 3d AOMOMOrol KaMmepw.

532



00:50:06,720 --> 00:50:13,240
Yy 2004 poui NACO - kamepa apganTmBHOi onTuku Ha [lyxe Benukomy Teneckoni,

533
00:50:13,240 --> 00:50:17,240
3po6uNa HaWnepwmin 3HiMOK eK30MJIaHeTH.

534

00:50:17,240 --> 00:50:23,040

YepBOHA TOYKA HA LbOMy 306paxeHH1 - Le riraHTcbka niaHeTd, Wo 0bepTAETbLCS HABKOJO
KOpu4HeBOi KapNMKOBOL 3ipkw.

535
00:50:26,560 --> 00:50:31,640
Y 2010 NACO npocyHyBCSi Ha KpOK Brepef.

536
00:50:33,160 --> 00:50:37,320
Usa 3ipka 3HaxoauMTbCs HA BipcTaHi 130 cBiToBMX pokiB Big 3emni.

537
00:50:37,320 --> 00:50:43,600
BoHa Monogwa Ta sickpaBiwa 3a CoHue, B Hei 4 niadHeTW HA WMPOKMX OpGiTax.

538
00:50:45,720 --> 00:50:50,960
Foctpun 3ip NACO HaopaB MOXAMBiLCTb BUMipsaTu CBiTno nnaHetu "c"

539
00:50:50,960 --> 00:50:55,480
- rasoBoro riraHTa, wo B 10 pasiB MacuBHiwwi 3a KOniTep.

540
00:50:56,840 --> 00:50:59,440
He3Baxaiounm Ha cainyumin 6amck 6aTbkiBCbkoi 3ipkw,

541
00:50:59,440 --> 00:51:03,440
cnabke CBiTNO NnaHeT MOxHA Oyno poO3TArHYTM y ChekTp,

542
00:51:03,440 --> 00:51:06,400
BUSIBAISOUM MOApoGMLi npo aTtmocdepy.

543

00:51:08,080 --> 00:51:14,680

CboropHi 6araTo exk30MidHeT BUSIBNSIOTHCS, KOAW BOHM MPOXOAATb Mnepep ANCKAMM CBOix
6aTbKiBCbKMI 3ipoK.

544
00:51:14,7060 --> 00:51:18,040
AKWo HaM TpanuTbcs No6aunTu op6iTy nnaHeTu 3 pebpa,

545
00:51:18,040 --> 00:51:21,400
BOHA MPOXOAUTVME Mepef CBOEW 30pei KoxeH obepT.

546
00:51:21,400 --> 00:51:25,880
TakMM YMHOM, ManeHbKi perynsipHi NAagiHHA SICKPABOCTL CBiTnd 3ipku

547
00:51:25,880 --> 00:51:29,320



BNUAAKOTb iCHyBGHHﬂ nnaHeTwn.

548
00:51:31,760 --> 00:51:36,600
Teneckon TRAPPIST B Jla Cinna ponomoxe 3HAWTWU Ui HEBMOBUML TpaH3UTWU.

549
00:51:37,240 --> 00:51:38,560
Tvm yacowm,

550
00:51:38,560 --> 00:51:45,120
Jyxe Benukun Teneckon [eTANbHO BMBYMB TPAH3UTHY MJAHETY.

551
00:51:45,920 --> 00:51:53,840
3HanoMTech 13 GJ1214b - Hap-3emnein, KOoTpa B 2.6 pa3iB 6inbwa, Hix Hawa pigHa nnadeTta.

552
00:51:55,920 --> 00:52:01, 800
Nip vac TpaH3uTiB, aTMocdepd NMIAHETU YACTKOBO MOMMHAE CBiTNO 6ATbKiBCbKOI 3ipKku.

553
00:52:06,080 --> 00:52:11,760
YyTtnueui cnektporpad €sponencbkoi MiBpeHHoi 06cepBatopii FORS BusiBMB, wo GJ1214b

554
00:52:11,760 --> 00:52:16,000
Ui/KOM MOXIMBO, € rapsiuMM Td NApHWM "cayHa"-cBiToMm.

555
00:52:18,000 --> 00:52:23,080
lFa30Bi riraHTv Ta "cayHa"-CBiTW He € CMPUSTIMBUMKA AJIS KUTTS.

556
00:52:23,080 --> 00:52:25,840
Ane nosoBAHHS e He 3aKiHYMIOCH.

557
00:52:26,800 --> 00:52:31,640
Ckopo Ha VLT 6yne BCTAHOBAEHMN HOBUM iHCTpymeHT SPHERE.

558
00:52:31,680 --> 00:52:37,080
SPHERE 3Moxe BWUSIBASTM CNadbki niaHeTw B canBd ix pifgHux 3ipok.

559
00:52:38,400 --> 00:52:44,120
B 2016 poui Ha VLT npubype cnekTtporpad ESPRESSO

560
00:52:44,120 --> 00:52:48,120
AKWA 3HAYHO MepeBepwWTb TenepiwHin iHCTpymeHT HARPS.

561
00:52:49,760 --> 00:52:53,840
I sk Tinbku [lyxe Benukuit Teneckon ESO 6yae 3asepuweHo,

562
00:52:53,840 --> 00:52:57,800
B1H 3MOXe 3HaWTM JoKa3u uyxmx 6iocdep.

563



00:53:05,160 --> 00:53:08,080
XntTa Ha 3emns - 6ararte.

564
00:53:09,720 --> 00:53:18,200
Y MiBHiyHOMYy Yini € KoHAOpW, BiKyHbi, BicKawi Ta FiFAHTCbKi KAKTYCW.

565
00:53:20,680 --> 00:53:25,320
HaBiTb cyxi rpyHTU nycTeni ATKamd KvWATb BUTPUBAJIMMU MiKpoGamu.

566
00:53:29,600 --> 00:53:33,960
Mn BusiBUAIM BypiBenbH1 GAOKM XMTTS Yy MiX30psSiHOMY MpoCTOpi.

567
00:53:35,000 --> 00:53:37,800
M1 Oi3HAnMCs, WO NAdHEeTU PSACHL.

568
00:53:41,800 --> 00:53:46,840
Minbsipay poKiB TOMy KOMETM MPUHEC/M BOAY TA OPraHiyHi Mosnekynu Ha 3emnio.

569
00:53:49,240 --> 00:53:52,960
Xiba He MOrfo Take CTATUCS e B SIKOMyCb Micui?

570
00:53:58,440 --> 00:54:00,200
Un mm opHi?

571
00:54:01,800 --> 00:54:03,840
Ue Hambinbwe nUTAHHS.

572
00:54:05,160 --> 00:54:08,200
I BiAnoOBiAb HA HbOIrO 3HAXOAMTHLCS MAWKE B MEXAX [JOCSHKHOCTL.

573
00:54:18,097 --> 00:54:24,816
ByAiBHMLUTBO BENMKOrO

574
00:54:29,320 --> 00:54:32,240
AcTpoHoMisi - BesMKka Haykd.

575
00:54:34,800 --> 00:54:36,817
3a Mexamn 3emni - He3mipHui BcecBiT,

576
00:54:36,842 --> 00:54:41,000
Ta AOC/LAKEHHS KOCMOCY BMMArd€ BESMKUX 1HCTPYMEHTiB.

577
00:54:45,760 --> 00:54:50,519
Ocb n’aTumeTpoBuin pednekTop Xenna Ha ropi Manomap.

578
00:54:50,544 --> 00:54:55,470
50 pokiB ToMmy, koaum 3apogunacb €eponeincbka MiBaeHHa 06cepBaTopis,



579
00:54:55,495 --> 00:54:58,600
ue 6yB HaWGinbwmin y CBiTi Teneckon.

580
00:55:00,175 --> 00:55:05,455
Hapa3i [Jyxe Benukuit Teneckon ESO, koTpwuii 3HAXOAWTbCS HA ropi [ldpaHan, € HaWCy4vydCHiwmM.

581
00:55:06,299 --> 00:55:09,212
Byayun HavnoTyxHiwow B icTopii obGcepBaTopiew,

582
00:55:09,237 --> 00:55:13,080
BOHA Bijkpwna BcClo Benny BcecBiTy, B KOTpOMy MU XMBEMO.

583
00:55:15,720 --> 00:55:20,089
Ane actpoHomun 3BepHysu CBOi MorfnsaM Ha we 6ifbwi iHCTPYMEHTU.

584
00:55:20,114 --> 00:55:23,360
Ta ESO BMKOHY€E iXHE OAXAHHS.

585
00:55:37,822 --> 00:55:40,142
Can-Neppo-pe-Atakama.

586
00:55:41,424 --> 00:55:45,410
3axoBaHe cepej MPeKpAdcHOl Mpupoau i NpUPOHWMX uvypec,

587
00:55:45,435 --> 00:55:49,484
Lue MasbOBHMYE MiCTeuko - AiM MicueBMX aTakamuiBs

588
00:55:49,509 --> 00:55:52,040
Ta WyKA4yiB npurog.

589
00:55:54,280 --> 00:55:58,080
A TAKOX ACTPOHOMiB Ta iHXeHepiB 3 €Bponeicbkoi iBpeHHoi 06cepBaTopii.

590

00:56:03,400 --> 00:56:07,696

Hepaneko Big CaH Negpo, npuiimae ceoio dopmy nepwa mawvHa Mpii €Bponencbkoi [iBpeHHO
06cepBaTopii.

591
00:56:07,721 --> 00:56:13,080
Ue ALMA - Benukuin MinimeTpoBo-cyGminimeTpoBuii Macve Atakama.

592
00:56:14,160 --> 00:56:19,491
AJMA - cninbHui npoekT €Bponu, MMiBHiuHOL Amepukm Ta CxigHoi A3ii.

593
00:56:19,889 --> 00:56:23,057
BiH npaupe sk riraHTcbke 361nblyBasbHE CKJIO.

594
00:56:23,082 --> 00:56:28,076



66 aHTeH, pO3TAWOBAHWMX GAM3bKO OfHA AO OAHOL, CTBOPWKTL WWPOKE Mosie 30py.

595
00:56:28,101 --> 00:56:33,838
Ane Akwo iX pO3CYHYTM, BOHU HAAAAYTb HaGdraTo Gifble peTanei Ha MeHWin AinsHui Heba.

596
00:56:35,760 --> 00:56:40,643
B cybminimeTpoBux xBunsix ALMA 6aumTb BcecBiT 30BCiM B iHWOMy CBiTAi.

597
00:56:40,0668 --> 00:56:42,120
Ane wo ue poskpue?

598
00:56:43,663 --> 00:56:49,160
HapomkeHHs nepumx ranakTuk y BcecBiTi B pe3ynbTati Benukoro Bubyxy.

599
00:56:51,880 --> 00:56:54,746
XosiogHL Ta NWIOBL XMApPU MOJIEKYNSIPHOIO a3y

600
00:56:54,771 --> 00:56:58,600
- 30psiHL sicna, [Ae 3apoaxylTbCsi HOBL COHUS 1 MGHETW.

601
00:57:02,200 --> 00:57:04,760
A Takox: ximisi kocmocy.

602
00:57:08,560 --> 00:57:13,560
AJMA 6ypne BUCTeXyBATWM OpraHiuHi monekynn - OyaiBesbHL 6JOKM XUTTS.

603
00:57:17,680 --> 00:57:21,480
ByaiBHuuTBO aHTeH ALMA B camomy po3nani.

604
00:57:22,440 --> 00:57:26,095
[IBa riraHTcbkux TpaHcnopTepa OTTOo 1 Jlopi,

605
00:57:26,120 --> 00:57:30,101
nepeBO3siTb FOTOBL OHTEHM HA MnATo YaxHaHTop.

606
00:57:36,200 --> 00:57:38,286
Ha BucoTi 5000 meTpiB Hap piBHEM mopsi,

607
00:57:38,311 --> 00:57:42,399
MacuB 3abe3neuye Ge3npeuefeHTHL KAPTUHUM MiKpOXBUAbOBOro BcecBiTy.

608
00:57:49,662 --> 00:57:51,688
B Ttom uac sk ALMA manxe 3aBepweHun,

609
00:57:51,713 --> 00:57:55,961
HACTYMNH1N MawuHi Mpii €Bponeicbkoi MiBpeHHoi 06cepBaTopii nNoTpibHO we KifNbka poKkiB.

610



00:57:55,986 --> 00:57:57,868
Baunte TY Tropy?

611
00:57:57,893 --> 00:58:00,160
Le Apma3oHes.

612
00:58:02,320 --> 00:58:04,048
Hepaneko Big NapaHan,

613
00:58:04,073 --> 00:58:09,286
BOHA Oyae AOMiBKOW Aisi HAMGinbWOro Tejeckond B icTopii NACTBA.

614
00:58:09,659 --> 00:58:14,080
MNo3HamomTech - €Bponencbkuin Hag3suuarHo Benwkun Teneckon.

615
00:58:14,520 --> 00:58:17,240
Hanbinbwe B cBiTi oko A0 Heba.

616
00:58:22,000 --> 00:58:25,500
BukopucToByloun p3sepkano Mmainxe 4@ meTpiB y AiameTpi,

617
00:58:25,525 --> 00:58:30,465
E-ELT pobuTb CBOiX MOMeEpefHWKiB KAPJMKAMMU.

618
00:58:32,838 --> 00:58:36,198
Maixe 8 TUCSY CerMeHTiB [A3epKan, KOTpi YNpaBAsOTbCS KOMM’l0Tepamu.

619
00:58:37,917 --> 00:58:41,930
CknagHa onTuka, WO AO3BONSE POOUTU HANMGiLNbW pi3Ki 306pAXEHHS.

620
00:58:44,510 --> 00:58:47,317
Kynosn BMCOTOW 3 A3BiHULO LLEpKBU.

621
00:58:52,520 --> 00:58:56,844
E-ELT - ue nOKOpeHHS BepwuHW.

622
00:59:00,167 --> 00:59:04,647
Ane Hambinbwe uyypo - ue 3BUYANHO BcecBiT.

623
00:59:10,120 --> 00:59:14,415
E-ELT BMSBMTb NNAHETU HABKONO 1HWWMX 3ipok.

624
@0:59:18,160 --> 00:59:22,384
Noro cnekTporpadu po3HiXAioTb ATMOCHEPU LUMX YyXO3EMHWX CBiTiB,

625
00:59:22,409 --> 00:59:24,520
B MOWYKAX XATTS.



626
00:59:28,320 --> 00:59:33,969
lle pani, E-ELT BMBYATMME OKpeMmi 3ipku B 1HWMX FANAKTUKAX.

627
00:59:33,994 --> 00:59:38,480
Ue sk nepwa 3yCcTpiy XuTeniB CyCipHix MicT.

628
00:59:39,706 --> 00:59:42,181
Mpaupoioum K KOCMiYHA MAWMHA Yadcy,

629
00:59:42,206 --> 00:59:45,845
riraHTCbkUn Teneckon [O3BOASE NOBAYNTU MUHYJIe MLNbsSpAU POKiB TOMy,

630
00:59:45,870 --> 00:59:47,800
wob Ai3HATUCHA, SIK BCE MOYanocCh.

631
00:59:51,680 --> 00:59:55,461
I ue MoxXe pO3KPUTU TAEMHULYO MPUCKOPEHHs BcecBiTy

632
00:59:55,486 --> 00:59:59,955
- TOEMHUYMA AKT, WO FOJAKTMKM BiAWTOBXYIOTbCS OAHA Bif ofHoi

633
00:59:59,980 --> 01:00:02,040
BCe wWBMAawe i weuaue.

634
01:00:13,9060 --> 01:00:18,320
AcTpoHOMisl - BesMKa HAyKd, i ULe HAyKAd BEAUKUX TAEMHULb.

635
01:00:18,628 --> 01:00:20,195
Y1 € xmuTTsa 3a Mexamn 3emni?

636
01:00:20,354 --> 01:00:22,160
Sike noxopxeHHsi BcecBiTy?

637

01:00:23,358 --> 01:00:28,345

HoBuint Teneckon-moHCTp €Bponelicbkoi [iBaeHHOT 06cepBaTopii AOMOMOXe HAM B HAWOMY MPArHEHHL
3p0o3yMiTH.

638
01:00:28,370 --> 01:00:31,994
M/ we He JOCArNM UbOro, ajie ue He 3aive 6arato uyacy.

639
01:00:32,400 --> 01:00:33,720
Tak wo x 6ype pani?

640
01:00:33,720 --> 01:00:35,550
HixTo He 3Ha€.

641
01:00:35,575 --> 01:00:38,360



Ane €Bponeiicbka MiBpeHHa O06cepBaTopis roToBA O MPUrof.



