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. Kocmoc... Taxoil 3azadounbslil, 6eau1LecmMEeHHO NPEKPACHbLIL U CMePMeabHO ONACHbBLL... 30ecb mozyuie-
CMGEEHHble CUJNbL PA3PYULeHUS POX#Oaiom HO6ble MUpPbL, 4 UH020a — U camy Husdnv. Mol icueem 6
! mecme, Komopoe Hasvieaemcs Bcenennoil. O Heil mbL 3HAeM NOKA 0eCKOHEYHO MAJL0, HO NPU 3MOM

MHO2UE YUeHble cuumarnm ee 0eCKOHEeYHOU.

? Hawa Bcenennasn podunacv 60 8pems coObLMUS HEGEePOAMHOL PAPYUWUMEAbHOU CUNbL — 60 8PeMs
Boavuwozo e3pviea. Ecau wmo-mo u cyuecmeogano 00 Hezo, mo 0vll0 YHULMONEHO 6 00HO MZHOBEeHUe.
MHuozue muanuapdvl sem nocje amozo 60 Beesennoil npoucxoduno auutb 00HO — 00pA308bL6ALUCH U

r 83pPblEALUCy 36€30bl. IMU c8emosvle «nPedcmasienHus» YUKLIONULeCKUX MACULMAb06 Cesaau CMepmb
U momaJavHoe paspyuieHue, 00HO0BPEMEeHHO CNOCOOCMEYs NOABAEHUN) «CMPOUMENbHbLX MAMEPUATLOE»
0N cnymHuKos 36e30 — nJjaaHem.

U som, npumeprno 4,5 mapd sem Ha3ad z0e-mo HA «3a08opkax» BcenenHoil 6 00HOU U3 He CAMbLX
r 00bWUX 2aNAKMUK OKOJLO0 He00LbUuLoll 36e30bL pOOULACy CKPOMHbLX pasmepos naanema. Ona om-
 uYanac, om abcosiomHozo GONbULUHCMEA OPY2UX NJLAHem meM, 4mo HaxXodulacs Ha 6ecoMa Yyoai-

W HOM paccmosaHuu om ceoeil 36e30v. Ha amoil naaneme 6Gbll0 He CAUULKOM HCAPKO U HE CAUULKOM
* xon00H0. HMeHHO noamomy Ha Heil cmozaia 3apodumbvcs #u3hs. Koz0a nossucs wenosex pa3ymmolii,
r OH Ha38aJ. c8010 naaHemy 3emaeil, c8oi 36e30y — CoaHuem, a poOHY zarakmury — MJaeuHovim

" ITymem.

B amoil KHuze Mbl OKYHeMCS 8 NPeKpPacHylil u onacHelluuil mup Hauteil Becenennoil. MuL uccaedyem,
. Kak podxclaiomces 2alaKmuKu, 36e30vl U naanemaphsle cucmemst. Mol nobviéaem Ha nianemax Hauleil

36e30HO1L cucmembvl U UX CRYMHUKAX, NePeHecemMcs HaA MHOZUe MUJLLUOHbL CEeMOBbLX Jlem 6 MAJOUC-

F caedosaHHble 2AYyOUHbL Kocmoca. Mbl NO3SHAKOMUMCS C COBCPULEHHO YYNCUMU MUPAMU, KAK 2YOumenb-
HulMU Ol HCUSHU, MAK U CYAUUMU Oe32panHuiHble 803MOxcHOcmU. MbvL npocaedum, KAk uesosex

gﬂf cleqag nepgvle, NOKA euje 86ecbMma poOKuUe wazu no ucciefosanur xKocmoca. M nHarxoney mvl 3a0adum-

CS U36EYHBLMU B0NPOCAMU UeL06eKA PA3YMHO020: 00UHOKU AU Mbl 60 Bcenennoii u kax nHailmu cebe
. n00o6HbLX cpedu OeCKOHEUHbLX CKONJEHUll 2alaKmuk, 36e30 U nJjaaHem.
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Y4yeHble He MOryT cKa-
3aTb TO4YHO, KOorga npou3o-
wen BonbLiOi B3pbIB, B pe-

3y/NbTaTe KOTOPOro poawsiacb Ha-

wa BceneHHaa: To nm 13,5 mnpa,

10 nn 14,5 mnpg net Hasan. Cama
3Ta NMOrpeLHOCTb «BCEro»

B 1 MapAa net KpacHOpPe4YnBoO CBU-
AeTenbCTBYEeT O TOM, HAaCKOJIb-
KO MJIOXO Mbl 3HaeM Haluy
BceneHHylo. MNMonbiTaem-

CSl XXe ee U3yunTb!
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l" Hayka, usyuaouwas Kocmoc, Ha3ol86aemcsa acmporomuell. Imoil OUCYUniuUHoOl NolMaiuch 3GHUMAMb-
A ca ewe OpeGHue ezunmsHe, zpeKu U (PUHUKUUUbL, Npuiem 6ce OHU O000ULUCL 3AMEeMHbLX YCNnexos.
: AcmpoHomus 0a6ana 803MOHCHOCL BLILUCAAMY NOJONHCEHUE 3630 HA Hebe, MO NOM02AN0 KANUMA-
. Ham KopabJiell OpueHmuposamuvcs 8 mope npu daarvHux naasanusx. O0nakxo npedcmasaeHus 0 Haulell

nJjlaHeme u Kocmoce 8 ueniom ObLIU 8ecvma npumumueHbul. Acmponomuﬂ Kax mo4Has HayKa 603HUK-
Ja JUULL NOCJe NoA8JeHUs 00CMamoyHo MOUWLHbLX cpe@cma HaONI00eHUs 34 KOCMOCOM (meﬂec;conoe,
acmpoHomuiecrux Jzaéopamopua), a makice nocJjie Havaaa e2o 0C60€HUA YeJl0BEKOM.

e

. Muorue actpoHoMbl CpegHEBEeKOBbA CUNTAJIUN HAIY ILIaHETY '
meHTpoM BcenemmHoii, BOKpPyr Koroporo Bpaimaiorca u Coimie, "\
1 Bechb OCTajabHOM Mup. OgHaKo, UTOOBI OBLITH TAKUM IIEHTPOM, \

y 3eMym OJKHA MMeTbcs Kakad-HmOynb omopa. Ilosromy Hamry
IIJIaHeTy NPEeJCTaBJIANN KJOUKOM CYIIN, IIOKOAIMMCS Ha Tpex
OTPOMHBIX CJIOHAaX, KOTOpBIE B CBOIO OUepelb CTOANIU Ha I1IaBaioliei
B MOpe IUKJIONNUYecKou uyepenaxe. KocMoc ke Bupesica cpenHeBe-
KOBBIM acTpOHOMAaM KYIIOJIOM C MUPHaZaMU 3Be3[, CBETAIUXCHA
B JIVHHYIO HOYb. A HaJ 3TUM KYIIOJIOM OOMUTAJIM repou 1 GOTH.




- VueHMM J[peBHMX M-

BUIIMS AL

Basuiio-

Ha u llymepa, xmB-

mM Ha OGeperax pex
Turp u EedpparT, =nHama
IJlIaHeTa NnpeacCTaBis-
Jlack TI'OpOM, KOTOPY®
CO BCexX CTOPOH OKpy-
xaeT Mope. A CBepxy

B BuOe vwamm Omwio pac-
IIOJIOXEeHO SBesgHoe Heb6o.

4
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Vupenus IJIeMeHM Makisi, YIAUMBUTENBHO TOWHO HS-
YYMBIMMEe aCTPOHOMMI M IBIKeHMe SBeSH, CcuuTanm,
YTO MMP NOKOMTCS Ha CHOMHEe IMI'aHTCKOM vuepena-
XM. 3TO OTpPaxeHO B TOM UYUMCJIE M B SHaAMeHUTOM
TOpoCKoOne Maksi, NOpenCKasSHBaBIIeM, IO MHEeHMD
HEeKOTOPHX COBPEeMEeHHEX MucclenoBaTeneit, rubens
Hamelt minaHeTst B 2012 r. OpgHaxko 3TOT TIOAR MNOpPO-
me)y, a rubenp HameM IUIAaHETH, KaK M Haluuue
TMTaHTCKOM depenaxm, He MNOATBEepPAMIacCh.




'. Oxono 14 mapd nem Ha3a0 MUKPOCKONUYECKUIL C2YCMOK IHepeul pas3mepom ¢ OYaa604HYI0 20]1068KY 6
I 00nYy munnuonnyro donro cexyndvl npespamuiics 6 0eCKOHeYHo pacwiupswuiyrcs Beenennyw. Imo He-
8eposimHoe no MOULHOCMU CcOOblmue yueHble HA36aau npocmo — Boavwoil 63pule.

.Hecmompﬂ HQ 6ce OMKDPuLMUS 6 U3UKe U XUMUU, Mbl MOYHO He 3HAeM, NoYemMy U KAK Nnpousoule
Boavwoii e3puie. Ilonadobamcesa uccnedo8anHus MHOZUX CACOYOULUX NOKOJLEHUL, 4modbl NOHAMb €20
npuduHsbl U Quaury. A noka yueuvie pa3goosm pyrxamu. CoeaacHo He XpucmuarcKkoil peauzuu, Bob-
woil 83pvle — meoperue Boza. Ymo i, na 2016 2. samo ymeepicOeHUe HeB03MONHO HU no0meepounb,

. HU Onpo6epzHymb.

B3\ PO T FH Y EfBCEJIEHHOM

- BoapIioit B3pHIB IOPOAMJ «IIy3bIPb» — HaIy BceaeHHYIO.
ITOMY «IIy3BIPIO» CYXKJEHO IIOCTOSTHHO PACIIUPATHCH, IIOKA
rajakTUKMN He Das3oifyTcsa Ha TaKue PacCTOAHUA, YTO IIepe-
cTa”HyT OBITH BUAUMBI. [loKa MBI HaxogWMCA B HaYaJbHON

. (ase sroro pacmupernusa. C IOMOIBIO HAIIIUX TEJIECKOIIOB MBI
MOKeM U3yYaTh raJlaKTHUKU, HaxXOAAIINecs OT Hac Ha PaccTo-

.mmn COTHU MUJIJINOHOB CBETOBBIX JIET.
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Cnycta 9 miapg net no-
cne bosbluoro B3pbiBa —
¢dopmupoBaHne COJIHEYHOM
I cUCTEMbI W MIaHETbl 3emiis

& Cnycts 300 maH net nocne
-

bosnbLuoro B3pbiBa — Hayasio
cpopMMposang 3Be34 U ranaktvik

Cnycta 380 000 ner nocne
~ B0/1bLLIOrO B3pbiBA — 3JIEKTPOHbI &
r& M HYKIabl HOPMUPYIOT aTOMb

. |’o

lepBbie cekyHabl rocne |
bonbluoro B3pbiBa —
3apoXaeHNe CybaToOMHbIX

= % yacTuL, CTPOUTEJIbHbIX |
: «KUPMNYNKOB» aTOMOB

Okono 13,8 mnpa net
Hazan — bosbluori B3pbIB

-.&
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Kaxcdas 36e3da 60 Bcenernnoili npoxodum c80il HU3HEHHbL YUKJL U3-
MeHeHUuilL om poxcOdeHus 00 cmepmu. ImMoOm npouecc Ha3vl8aAemcs
36e30H01L dgoawyuell. /[ pasubvlx 36e30 0LUMENbHOCTb KA}0020 U3
amanos I60NIYUL PA3HAL U 3ABUCUM 6 OCHOBHOM OM PA3Mepos 36e3-

Ovl u 6HewHUX 8030elicmeuil (Haauuus psdom Opyzoii 38e30vL uIU
. 36e30 u m. n.), HO noOcedo8ameslbHOCMb IMAN08 8cezda o0HA U Ma
ace. Paccmompum éce amanvt 36e30HOIU I80LI0UUL.

ITocrenmeHHO mOX AEHCTBHUEM CHUJIBLI

. rpaBuTanuu aMopgHOe raszoodpasHoe

00JIaKO CIKMMAEeTCs, ABIKEHNE UACTIILL

B obJyilake yckopsieTcsa. B ero menrpe

CTAHOBUTCS BCE Kapue, M BOT BCIIbI-

XHMBAeT HOBas 3Be3[a — IIPOTO3Be3A.

ITocse aToro mporiecc c:kaTusa odJaKa
OCTaHABJINBAETCS.




BOI{le1 MHOI'IX 3Be€3]] 06pa3y10’1‘c&1 ILJTaHEeTapHbIE
CHUCTEMEI. ,H.HH HaATVIAOHOCTU IIOKa3aHa Hallla Cour-
HeuHas cucrema. B IIpeacTaBJIEHHOM BHAE HaIllla
3Be3ga — CO.HHI_Ie — BMeECTe C OKPYXKAaKIUMU ee
IUIaHeTaMU IIPOBeAEeT OCHOBHYIO YaCThb CBOEU JKU3HMU.

_ \ITOTACHET COJIHILE?

Ceituac CoJtHITy IpuOIU3UTEIBHO 4,5 MJIPH JIeT.
IIpumepHO Uepes Takoe e BPeMs Y 9TOi 3Be3/bl
. 3aKOHUYNTCA OCHOBHOE «TOILIMBO» — BOLOPOJ,.
OpHaKO OHa He IIOTACHET: B PEAKIIMIO BCTYIIAT (IS :
yriepon u reaumii. Ho nx Temmeparypa peaxiuun i - - . 7 =
HAMHOT'O BBIIIIe, YeM Yy BOZOPOZA, IIOBTOMY 3Be37a X ' '
3HAUNTEJBHO YBEJINUYUTCA B pasMepax U IIpeBpa- ‘ ‘ : _
TUTCA B KPACHBLINA ruradT. EcTecTBeHHO, IIPU 3TOM : B, X 7 S £ o
OumsJieskalue K 3Be3fe ILIaHeTHl (BKJIIOUYas, Ha- ‘ 7 ' : - -
nmpuMep, W 3eMJ0) Ju00 YHUUTOXKATCd, JIOO - F 4
IIPEeBPATATCA B ILLIAIOIINE KaMEeHHEIe IIaphl. ' G p—s > e &
- " i o T TR y . EE— vy
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llocle BSpuBa Ha Me- _ L o .
cre norubmeizr SBesAN e AV
OCTaeTCst ee OI'OJIeHHOe & : % o
AOpO, OCTHBaKmee u b PR
npespamammeecss B 6eJyo- :

P, (O xapamxa pasmMepoM c

Ny Bewo.

: R : . ' B cocTrosHMM KpacHOro TMraiTa HU OJHA 3Be3ma [

e & Al He peObIBaeT n0Jro. Peakiud CoKUTaHUs Teausd U ‘W

yriiepoaga HeCTa6I/IJIBHa, a mX 3allaCbl Ha RaDK,I[Oﬁ

3B€3/1€ CDABHUTEJIbHO HEBEJIUKU. Pano umn IIO34HO

3Be31y pa3pbIBaeT CO CTpaHIHOﬁ CPI.HOﬁ, IIpeBpalia-

IOIlell B ILLIL IIOCJEOHUE OCTATKHU IIIaHeTAPHOI

CUCTeMBbI. ITO ABJICHIE Ha3BaJIU CBerHOBOfI 3BE3-

IIOM.
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s usyuenus u usmepenus Kocmoca wenogex 0a8HO nPpudyma MouHelulue meaecKonul, HeKomopboLe
'. U3 HuXx oH Oadce 8bl8eJl 8 KOCMOC, 1moldblL Obimb Oaudce K udydaemvim obsexmam. O0HaKo 0ns usme-
perus Kocmoca y awdeil ecmb HAMHOZO0 00Jee npocmule «npubopbly, Komopvle écezda ¢ coboil. Imo
HAWU DYKU.

. Cmosawuil 6 11060l mouke naanemvl Yes08eK Mmoxcem npedcmasums Heb0 8 gude chepvl ¢ OKPYHCHO-
. cmoio 8 360 epadycos, uenmpom KOmopol ssisemcs oH cam. Ecau noanocmuvio ebimsanyms pyky u

PACnOLON UMb NALbYbL OnpedesileHHbLM 00pA30M, MONCHO U3MePpUmMb 8 zpadycax yza080e paccmosHue

. mexnc0y 08yms HebeCHbLMU 00BeKmMamu: nianemamu, 36e30amu u np. h
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_ ' ca: onpeneneHmuss BHCOTEH
Koneuno, maMepenmne pyKaMu BecbMa IPUOJIM3UTEIHLHO. Conuua un OPYyIMX KOC-
- W BooOIITE, Ipagychl — IOBOJILHO OOJIBINTAS BEIWUUYWHA IJIS MUYECKUX OO6TeKTOB HanQ
HebecHBIX TesJ. I'oBopsa 00 mX pasMepax U PACCTOAHUIX T'OPMSOHTOM WMIM PpaccTo-
MeXKy HUMU, YaCTO UCHOJIB3YIOT MUHYTHI 1 CEKYHAbI. B of- SIHRNYA MeXIOy RMMHK. C mx
- . HOM rpaxyce — 60 muH, a B ogmoii munyte — 60 c. K mpu- IIOMOWBI0 MOXHO YySHaATh
Mepy, AuaMeTpPhl CAMbBIX OOJBIINX BUIUMBIX C 3eMJU KOC- KoopaMHaTy TOM MeCcT-

MuuecKux 00beKToB — JIyuel m CosHIIa — COCTABJSIOT IIO HOCTH, B xowopoﬁ Ha-
nosoBuHe rpagyca (30 MuH), a fuamMeTp ILIaHeThbl BeHepa — XOOMIIBECSL, WYTO OHBaeT
. Bcero 1 MuH. OWeHB BAaXHO: HanpuMmep,
- .  BuR MOPSKOB BO BpeMu
HJaNTbHMUX ILJIaBaHUNM. o
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Actponabusa (B mmepeBojie ¢ ApeBHETpeuecKoro — «0be-
pyliuii 3Be3Abl») — OOUH U3 CTAPEeHINNX acTPOHOMUYE-
CKUX MHCTPyMeHTOB. Ero ocHOBa — «TapejKa» C IIOJ-
BECHBIM KOJIbIIOM. TaKiKe mMeeTcA OCh C ABYMs JUOITPUUE-
CKVMU OTBEPCTUAMM. ¥ CTAHOBUB IEHTPAIBHYIO JUHUIO aCTPOJIAOUM
Ha ypOBHE TOPUB0HTA U <«IIPUIIEJIUBIINCH» Yepe3 JUONTPUUECKUE
oTBepcTuA B BHIOpaHHBIN 00beKT (JIyny, CosHIle u Op.), MOMKHO
OIIPeJIeJINTh COOCTBEHHBIE KOODAWHATHI.

TR

BEICOTANH ATIRIOPH30HTOM

CekcraHT (OT JJATUHCKOTO — <«IIIECTOM») — W3MEPUTEJbHBIN WH-
CTPYMEHT, C IIOMOIIIBI0 KOTOPOT'O OIIPEJENAI0T BEICOTY KOCMUUECKUX
TeJ1 Hax ropusoHToM. OH cocTOMT U3 IIKaJIBI pagMepoM 1/6 ot moui-
HOro Kpyra, mwim 60 rpazycoB, a Takike He-

OOJIBITION ITOAB0PHOM TPYOBI M CUCTEMBI JIMH3.
Yepe3 1moJ30pHYI0 TPYOY «JIOBUTCA» JIMHUSA
ropusoHTa. IloTOM phIUar perysiupyercs IO
TexX IOpP, MOKa B BTy TPyOy He <«JIOBUTCS»
yepes crucTeMy JUH3 n3odpakenve ConHIa.
TeM caMbIM MBI YCTAHOBUM DBbIYAr B OIIpe-
JeJICHHOM IIOJIOXKEHWY Ha ITyrooO0pasHOM
miajyie. IMudpa mkanwsl, Ha KOTOPOH
OCTAHOBUTCSI pbIUar, OyAeT MCIIOIb30-

BaTbCA B JAJbHEHNIIEM [IJIA BBIUMCTIE-

. HHUA KOOpAWHAT.




