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BoT TaKk ranaktTukul

MpumepHo Tak morna
Bbirnapgetb BceneHHas
HenocpeacTBEHHO mnocne
cBoero o6pasoBaHus.

006pa3unTb cebe, Kak BO3HWKNA Bce-

NIeHHas, Oeno HenpocToe, HO AaBau

nonpob6yemM nNpencTaBUTb TaKykto Kap-
TUHY: YTPO B TPOMWYECKOM Jlecy, >XMBOT-
Hble MNpPo6yXaarTca U coobuwa oTnpas-
naTCca  gobbiBaTtb nponuTaHume. Kro-To
M3 HUX OYeHb ObICTPbIA, HanpuMep MNTU-
Ubl, @ KTO-TO COBCEM MEAJIEHHbIN, CKaXKEM
nenmBubl. Bce OHM HaumHaloT cBOW nMyTb
OT OOHOM KN TOM >Xe Jy>XanKun, HO [OBU-
raloTcas C HeOAMHAKOBOW  CKOPOCTbHO.
Ecnm 6bl kTO-nnb60 PoTorpadpumpoBan 3Tmx
3Bepen crneppa u4epes nonyaca, a 3arem
ewé uepes vac, TO nonyumn ©Obl CHUMKMK
MOCTENeHHO YOANSAIOWMUXCA OT  JIy>XKaMKU
YXMBOTHbIX, OOHAKO MpPW 3TOM HaxoAsALMX-
CA Ha pa3HOM pPacCTOAHMMU OT Heé&, XOTb
OHU W MOKUHYN Jy>KamKy OOHOBPEMEHHO.



¥y ¥y

UTo-TO noxoxee npousowsio WM Mpu  3apoxkaeHun kKocmocal
DHeprus U1 BelwlecTBa HaxoAUIMCb B OOHOM TO4YKe, a Mno-
TOM BCE 3TO cCpa3y BbipBanocb Hapyxy. [lpaBpa, B cnyyae
C D>XMBOTHbIMM OHU 6poAW/IM MO Jlecy, KOTOPbIA 3esIeHes
TaM U paHblle, a Mnpu nosiBneHun BcenenHon TO, 4TO 6bBIIIO
BbICBO6OXXAEHO, CHOPMMPOBASIO BOKPYr cebs MpPOCTPaHCTBO,
KOTOPOro paHblle mnonpocty He cyuectsoBano! B3sawmmocesa-
3aHHble CUCTEMBbl, COCTOSILLME U3 CBETUN U UX CKOMJEHUR,
a TakXke Mex3BE3QHOro rasa, MbiM M TaK Janee, uccrieno-
BaTeIM MMEHYIOT ranakTukaMu. [lo paccTtosHuio Mexay HUMU
acTpoOHOMaM y[asiocb paccymTaTb, YTO OMMCAHHOE CYy4YnnoChb
npuMepHo 14 MuNNuapaoB eT Hasaj. JDTO COObITUE MPUHSATO
HasbiBaTb Bonblwunm B3pbIBOM.




Kocmmnyeckmin AeHb 23> X

yLleCTBOBaHME 4esioBeyecTBa — 3TO J/MWb KPATKUMA MWUT B UCTOPUMU

BcenenHon! T[loctapancs NOHATb, HACKONBKO OH Mas, NpPencTaBuB

cebe BO3HMKHOBEHME U Pa3BUTUE KOCMUYECKMX MPOLECCOB Ha MNpu-
Mepe OOHWUX 3eMHbIX CYTOK.

Ntak, Bonblion B3pbiIB nporpemMen B MNepBble CEKyHAbl 3apoxAatoLero-
ca AHa. Hawa ranaktuka Mneunbin [lyTb obpaszoBanacb OPUEHTUPOBOYHO
B 3 4yaca yTpa, a ConHeuyHas cuctema — /uwb nNpumepHo B 16 uvacos.
Okono 18 yvacoB nosiBUNACb Hawla MJaHETa, a >XU3Hb Ha Hen chopMu-
poBanacb 6nmke kK 20 uvacam Beuepa, MpuYéM B OKeaHe. Ha 3emMHomM
Cylle OHa BO3HWMK/IIA WM TOro MNO3Ke — TONIbKO B panioHe 22 4acoB. Yxe
K 23 4YacaM Hayasim pacTu rycTble fleca, a nocnegHue AMHO3aBpbl 6po-
annn no HuMM B 23 vaca 50 MuHyT. [pumatbl nossuamcb B 23 4aca
58 MUHYT, a nucatb OAM HAYYMNIUCb MeHee CceKyHAbl Hasag!

O6pasosaHue MneuHoro MyTtu

Bonbwoi B3pbIB

00:00 p—>
01.00 p—>
02:.00 p—>
03:00 p—>
04:00 p—>
05.00 p—>
06:.00 p—>
07:00 p—>
08:00 p—>
09:.00 p—>
10:.00 p——>

11.00 p—>
12:.00 p—>

13:00



14:00 L_>

15:00 p——>

16:00 p—>  3apoxaeHue ConiHeYyHOh cUCTeMbI
17.00 p——>»

18:00 p——> ®dopmMupoBaHue Hawen nNNaHeTbl
19:00 p——>

20:00 P~  TllosiBNeHMe XU3HW B 3EMHbIX OKeaHaXx
21.00 p—m>

22:.00 p——>  BO3HMUKHOBEHME >XM3HM Ha cywe

23:00 p——m> Hauyano pocra necos

23:50 p——> dpa AMHO3aBpoOB

2358 p——> MosiBneHne npumartos

23:59 p——> O6pasoBaHMe Halwen LUBUIU3ALUMU







BonbwO B3pbIB

O3HUKHOBeHMe BceneHHoM — 3TO M ecTb €€ raBHas 3arajgka,
3aHMMaloWwas acTPOHOMOB MO Cer AeHb. YuéHble nonarakrT, 4TOo
cnepBa oOHa 6blna nogobHa OrpoOMHOMY OXKaTOMy LWAapy, O4YeHb
MIOTHOMY W ropsyeMy. 3aTeM 3TOT LWap CTasl HakanaTbca W pac-
WKMPATBCA BCE CU/IbHEE U CUNbHEE, U HakoHey npousowén bonblwon
B3pbiB. OCKONKKM LWapa pas3neTenncb B pPasHble CTOPOHbl U NpeBpaTu-
NMCb B T€ WNU MUHble OOGbBEKTbl, KOTOPble CerogHsi COCTaBNAOT KocMoc!

n Koraa y3zHaJl o BoAbwom B3pbise?

B cepeanHe 1960-x gBa amepukaHckux ¢usmka — ApHo [leHsmac mn Po-
6epT BunbcoH — coBepLIEHHO CNy4YarHO HalIM MOATBEPXKAEHUE TeopuU
Bonbworo B3pbiBa, korga paspabaTbiBasiM  aHTEHHbl HOBOro Tuna Ans
opgHon TenedoHHOW KoMMaHuu. YTobbl MCNONBb30OBaTb 3anyLleHHble B MNpPO-
CTPAHCTBO CMNYTHWUKU ANA  MeXAyHapoAHbIX 3BOHKOB, UM 6blJI0 HEO6Xxo-
OVMO uccnepoBaTb BceneHHyto M pasbickaTb WMCTOYHMKM LLIYMOB, KOTOpPble
Mornm 6bl nomMewartb curHany. BoT Bo Bpemsa 3Toro-to npouecca ApHO
n PobepT o6Hapyxunm B aTtMochepe Hekmn Clabbin 3BYK, Y KOTOPO-
ro He MMesioCb onpenenéHHoro odara pacnpocTtpaHenusa. OH wén cpasy
otoBctogy! [lNeHsmac m BunbcoH pokasanu, 4To MOJOGHLIM Tyl HE MOXET
OblTb HUWYEM [PYyrvM, KpPOMe OT3BYKOB TIMFaHTCKOWM BCMbIWKKM, B He3ana-
MATHbIE BeKa KOCHYBLUEMCS KaXKOOro HebecHoro Tena. A 3HAUWUT, eOuH-
CTBEHHOE HEMPOTUBOPEUYMBOE OObBSCHEHME ero npoucxoxaeHns — bonb-
womn B3pbiB! PusMkKM nonyunsm 3a cBoé
BE/IMKOE OTKPbITUE BAXKHENLLYIO Hay4HYHO
Harpagy — Hobenesckyio npemwuto.

Ae npouzo01cJ 3TOT
KaTakKAN3Im?

Ha atoT BOMpoOC OTBETUTb HEJSIb34, Be€Ob
BonbLuon B3pPblB He C/Ny4dunsicd B KOCMOCe,

a uMeHHo cotBopun ero! To ecTb paHb-
e npocCTpaHCTBa Boo6Le He 6b11o!

11






HTo npHKIl'THMIIOCL Aanblie?

HebecHoe npoCTpaHCTBO MOHEMHOry OCTbiBasio, TaK KakK Temnepartypa
B mur bonbworo B3pbiBa 6bina B 70 pa3 Bblwe TeMnepaTypbl Halle-
ro ConHua. YT106bI ChOPMUMPOBANUCL MeHee 3SKCTPeMasibHble YCIOBUSA
M CTaNO BO3MOXHbIM 3apOXOEHWE >XXU3HK, TPeboBasIoCb BPEMS.

Bharosapsa 4emy mpoCTPaHCTEO OXJIATHIIOCH?

[MOMHULWDBb, Kak nap KOMUTCA B BaHHOMW, Korga Tbl Kynaewbcs? OpgHa-
KO CTOUT MPUOTKPbITb AOBEPb, U Yy ropsiyero BO3QyXxa MOSABASETCA Me-
CTO [ONnsa paccemBaHusa. A uyem 60/blue OH paccemBaeTcs, TeM 6bicTpee
ocTbiBaeT. Tak e U co BceneHnHon! OHa oxnagunacb, paclMpPSIACh.
Ceniyac Tensio m3nyyatoT TOJNIBKO 3BE3Abl, @ Ha OCTaslbHbIX HebeCcHbIX
npocTopax UapuT BeyHas cTyxal

" Hvy un HY! X

B 3to TpyAHO noBepuTb, OQHAKO BeCb Cy-
WecTByIOWMA B MUpe renuwi (To ecTb ras,
KOTOPbIM HArMoOJIHAIOT, CKaXKeM, BO3AYyLUHble
ILAPUKKM) MOSIBUIICA B NepBble HECKOJIbKO
MUHYT nocne bonbworo B3pbiBa!

B TOT MMr KocMoc Tak packanuics,
YTO M3-3a XXapbl MCMOJIMHCKOE KO-

nuuectBo Bopopopa (oueHb pacnpo-
CTPaHEHHOrO 3/1eMeHTa) TpaHcdpopMu-
poBanocb B renuin. Norom BceneHHas

oxslaguiiacb, a ras Tak u ocrancs!

Pl







+
PacwupeHne BceneHHON +t

1920-x acTtpoHoM 3ABUH Xab6s1 U3yunms1 OCOBEHHOCTU ABWMXKEHUS

raslakTMK W [oKasaJsl, 4YTO BCe CUCTeMbl cBeTusl MecTHom rpynnbl

(nogpobHee Tbl y3Haewb O Hel Ha cTp. 26-27) BpawatoTca BO-
Kpyr obuiero ueHTpa ™Macc. Ho korga oOH 3arnsHyn 3a npeaenbl 3Tom
rpynnbl, TO COBEPLUMST HE MEHee MnopasnTesibHOe OTKPbITUE: MNPOCTPaH- ++
CTBO BCE BpeMs pPaBHOMEPHO YyBenuuymBaeTca B MacwTabax Bcen Bce-

neHHomn! :

MNo4vemy 3TO MPOHCXOTLHUT?
TakoBO ecTecTBeHHOE npoaos/keHne bonblioro B3pbiBa, MOPOAMBLLErO BCHO
MaTeputio U 3acCTaBNAOLWEro rajlakTMkmM oToaBuratbCa Apyr OT Apyra. +

Orkyma 6epétca monoJyTeIbHOE ++
MeCTO AASI pacINpeHusi?

HoBoro npocTpaHcTBa He BO3HMKAET, 3aTO YBEJIMYMBAETCA CYLLECTBYIO-
uee. ITOT MPOLIECC YEM-TO CXOX C HaayBaHMEM BO3AYLUHbIX LWapoB. Yem
CU/IbHEe WX HaayBaloT, TeM 6onblle OHW cTaHoBATCcs. OAHako  pe3uHbl
B HWX CTOMIbKO >X€, CKOJIbKO M 6bI/10, MPOCTO OHa pPacTAHYIaCh.

" HY U HY! X

Aaxxe reHuanbHbin Anbb6epT DHAHLWITEMH
OTKa3bIlBaJICA BEpUTb, UTO KOCMOC A0 CUX

nop pacwupseTcd, NbiTagscb HanWTU ocobeH- [ /
HOCTSIM ABWXEHUS FaJlaKTUK MHOe O06bsic- +

HeHune. N Bcé xe B mtore oH npusHan / + ‘

npaBoty Xa66na.
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Bonbwoe MarennaHoso O6nako — Tak
Ha3biBaeMas

HenpaBuU/ibHaA raJjlakTuka.
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T YAWBUTENbHbIE CUCTEMbl COCTOAT M3 MHOXeCcTBa CBeTU/ U KX

CKOM/IEHUN, a TaKXe MeX3BE3OQHOro rasa, MNblIM U, KOHEYHOo, nna-

HeT, WX CMNYTHUKOB, KOMET, acTepouMAoB W MHOIMMX ApYyrux Hebec-
HbIX O6BbEKTOB.

3HaKOMbCS: ranakTuku!

CroLRo ranakTuk cymecreyer sBo BceneHHown? +i

ToyHOro oTBeTa Ha 3TOT BOMPOC HET, TaK KaK wucciepoBatenu TO U Aeno
OTKPbIBAlOT BCE HOBble W HOBble KOCMMYECKMe cucTembl. Hapo nonarathb,
Bo BceneHHonm wux He meHee 100 MUANMOHOB, U B KaXXAOMW CBepKaeT

6ecync/ieHHOe KOJIMYEeCTBO CBETWUJI.
P

/
Bce ranaktukuv oiuiaroenl +
UAN Y HUX eCTb OTJIMINA? | +
OTKU cucTeMbl 6bIBalOT BCEBO3MOXHbIX $GopM U pasmepoB. Ectb kpyr-
Nble TraJlakKTuK1, a eCTb TMJ1IOCKUe. BCTpeuamch KaK TMraHTCKne cCuncTteMbl

Cc MuMapgamMm 3Bé3ﬂ,, TakK W MaJieHbKMne, Hac4duTbiBalOLlmMe BCero He-
CKOJ1IbKO MWJIJTIMOHOB CBETUJI.

Kak unamepsitoT
OT HAaC AO MHLIX ranakTuk? +
YOanéHHOCTb KOCMWYEeCKMX Tesnl Apyr OT Apyra HacTONIbKO BesiMKa, 4To, +

korga pedb MAOET 06 obbekTax, Haxoaswmxca 3a npegenamu ConHeuyHom
CUCTEMBI, PaCCTOSIHUS UW3MEPSOT He KWU/IOMeTpaMK, a CBETOBbIMW rofa-
MU, Takas eOouHMUa ONWHbI MPUMEHSIeTCAa NUlb B aCTPOHOMWUM U O3-
HayaeT nyTb, KOTOPbIA CBET MPOXOAMUT 3a 3eMHOM rod, TO eCTb OKOJo
95 TpunnnMoHa KMIOMETPOB.

= HY U HY! 3 N ++

PacctosHue ot 3emMnum Ao caMon panéxkowu
raNakTUKu, U3BECTHOM YUYEHbIM Ha CerogHs, —.

He MeHee 13 munnuappoB cBeToBbiX net!



B LeHTpax 60/IbLUIMHCTBA raJlaKTUK pacnosararoTca
UCNOJIMHCKMUe ‘-Iéprle AbIPbl.




Yem panblie pacrnosioXXeHO KOCMUYeckoe Teno, TeM [Aosiblie OT  Hero
MaET usnydaemoe cusiHme. CkaxeMm, cseT ot ConHua pobupaeTcs OO Hac
32 8 MUHYT. A cuaHMIO OT raslakTukm AHgpomeabl NoHafobuTcs Ha 3TO
nopsoka 2,5 munnuoHa ner!

Koraa 6bIn nepsbin KaTaJior ?

B 1774 ropy. Ero coctaBun dpaHuy3sckmm wmccneposatens Llapnb Meccoe.
DTOT cnmncok copepxkan Bcero 45 nyHkToB. Kpome camMmx rasaktuk Tyda
BXOAW/IN pasHble BWAObl TyMaHHOCTEM W 3BE3AHbIX CKOMIeHWW. A uepes
100 ¢ nmwHuUM net nosiBuncs HoBbIM O6WMI KaTalor, B KOTOPbIA Y4Yé-
Hble U nobutenn 3aHecsn yxe 6onee 5000 o06beKTOB AanibHEro KOCMO-
ca. OH mononHseTca M MNo Cerlm AeHb U YyxXe HacuuTbiBaeT noytn 8000
raslakTUK, CKOMJEeHUA W TYMaHHOCTEW.

KaKk ranaktmkm NoAy4aloT CBOU ?

HasBaHna wuM paroT acTpoHoMbl. MneuHbin [lyTb nouMeHOBaH Tak Mo
TOM MNPUYMHE, YTO C 3eM/IM OH HarMoMWHAaeT MO LUBETY AOPOXKY U3 Mpo-
NNTOro Mosioka. [anakTuKy, MOXOXYK Ha LIMPOKOMOAYI LWAAMY, HasBasu
CoMbpepo — B 4eCTb HaLMOHA/IbHOIO MEKCMKAHCKOro rO/I0BHOro ybopa.
Ho ocHoBHOM 4acTn ranakTMK MNPOCTO MpuUCBaMBaloT HOMepa.

19
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Cnupan bHaA raJlaKTukKa
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AnnaunTuyecKas ranakTuka 1
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/
BuyAbl ranakTuK *// ++

TKpbITUe Toro ¢akTa, 4YTO B MPOCTPAHCTBE CYLECTBYIOT U WHble
raslakTUKK, KPOMe HalleK, CTasio Be/IMyarlMM MNPOPbIBOM B HayKe.
Ero coBepwunn amMepukaHCKMM acTpoOHOM 3SaABUH Xabbn. YJéHbin
pasgenun 3TM cucteMbl No GOpMe Ha TPU OCHOBHbIX BMAA. A nosgHee
Ha3BaHHbIA B 4YeCcTb 3TOro MCCNenoBaTens Teneckon caenan psag  Koc-
MUUYECKMX CHUMKOB, B TOM uucne u d¢otorpadmm pasnuyHbIX ranakTuk.

Kakux >xe $opM oHM BbIBaIOT?

MouTn nonoBWHa W3 BCex MNOAOOHbIX O6bEKTOB — cCnuMpasibHble. [loga-
BNSAIOWAA YacCTb CBETU/1 B HUX pPaCMosiokeHa BHYTPU [Oucka C OBYMS
WM HECKOJIbKMMU 3aKPYYEHHbIMU B OAHY CTOPOHY «pyKaBamMu», BbIXOAs-
WUMM U3 UeHTpa. [anakTukm 3TOro BMAQ, HO MMEloWMe nocepeavHe m-
HUIO M3 SAPKUX 3BE3A, MMEHYIOTCA CrMpasibHbIMW C MNepeMblykon. Broponm
BUA raNakTnuk — snamntudeckue. OHW HamoMUWHAKT Kpyr/ible UM oBaslb-
Hble cdepbl, CBETUMOCTb KOTOPbIX PE3KO YMEHbLUAeTCA OT a4pa K Kpasm.
A elwé BCTpeyaroTCa TalakTUKM TpeTbero BuAaa, obo3HadvaeMble Habnopa-
TENAMU KaK HernpaBwusibHble. Y HUX Boo6Lle HeT YETKOM POopMbil.

" HY N HY! X

TéMHasa MaTepusi, HepoCTynHas
: NnpsiMOMy HabnlofeHUIo, cnocobHa Kak

COCTaB/IATb 3HAUMUTENIbHYIO 4YacTb obuien
Maccbl FaslakTUKKU, TaK U MNPAKTUUYECKU
NOJIHOCTbIO OTCYTCTBOBaTb — CKa)XKeM,

B HEKOTOPbIX KapJIMKOBbIX
CKOMNEeHUsaX.

<+
+



Tak Hawa lManakTuka BbIrNAAUT C 3eMJU.
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