VJIK 087.5
BEK 92
K12

K12

Cepus «bonvuias demckas SHYUKI0neoust 3Hanuily ochosana 6 2018 200y

Kadues, Bragumup MutpoganoBuy.

Bompmas sHupkinoneans 3HaHUN B Bompocax u orBerax / B. M. JKabmes,
. B. Kommesap, A. I. Mepaukos, A. 1. Mopo3. — Mocksa : M3narensctBo ACT,
2018.— 191, [1] c. : wn. — (BombImast [eTcKast SHIMKIONEIUS 3HAHHN).

ISBN 978-5-17-108902-3.

OTa 3aHMMAaTeIbHAs KHHATA CTAHET TOMJIMHHBIM OTKPBITUEM IS pe6$IT, Y KOTOPBIX
Ha Ka)KZ[LIf/'I OTBET HAXOAUTCA HOBBIM BOIIPOC, U HACTOAINUM CIIAaCEHUEM U1 B3POCIBIX,
KOTOPBIX YaCTCHBKO CTABAT B TYIIUK «IIPOCTBIE) AECTCKUE «noquy?». Ha ee CTpaHuIax
BBbI Haﬁz[eTe KpaTKue, HalTMCAaHHBIC TOCTYIIHBIM JJIs I[eTeﬁ SI3BIKOM CTAaTbHU O KOCMOCEC U
HaIlen TUIaHETE, IPUPOAEC U YCTIOBEKE, HAYKE U TEXHUKE. A MHOTOUYHCIICHHEIC WJUTIOCTpalun
IIOSACHAT HOBBIC CBCICHHA. Hpez[nonceHHaﬂ B OTOH OOIBLIION SHIUKJIOIIC AU 3HAHHI
I/IH(bOpMaL[I/IS{ IIOIIOJTHUT I/IHTCJ’IJ’ICKTyaHLHHﬁ Oarax pe6eHKa U, HCCOMHCHHO, 1OCTaBUT B
IPOUECCE UTCHUA HEMAJIO YIOBOJILCTBUA.

I[J'IS{ CpE€AHETO U CTApLICTO IIKOJIBHOI'0 BO3pacTa.

YIK 087.5
BBK 92

© Odopmienue, 0010KKa, MILTIOCTPALIUI

000 «Huremxep», 2018

© 000 «UznareanctBo ACT», 2018

© B odopmileHn# UCIIOIb30BaHBI MAaTEPUATIBI,
npenocraineHHbie Porodankom Shutterstock, Inc.,
Shutterstock.com, 2018

© B oopmiIeHHE HCHIOIB30BAaHEl MAaTEPHAIIBI,
npenocrasineHHbie @orodankom Dreamstime, Inc.,

ISBN 978-5-17-108902-3 Dreamstime.com, 2018




@, Oo

3emMNa—uacTb BCENEHHOM ....vveeeeeeeeeeeeeeeeeeeee,
JKMBOTHBIE Y PACTEHMS ..o 48
YenoBeK — CyLLLECTBO PA3YMHOE ........ccvveeveeannennnne. 124

HayKa M TEXHUKA .....coovviiieiiieeeeiie e 158




52 D

YEMNIA — YACTD RCENENMO

KAKAG HAYKA UYYAET
Beenennyio?

o¥

AcTpoHOoMHMS n3yyaeT BceneHHyto, pacnonoxeHue, ABUXKEHUE, NMPOUCXOXAEHNE
HebeCHbIX Te/l U BCe, UTO CBA3aHO C KOCMOCOM. A yueHble, 1ccaeaytoLLme Bce 3To,
Ha3bIBatoTCa actpoHomamu. OHu m3yuatot ConHue, 3Be3abl, J/lyHy, nnaHetsl Con-
HEYHOW CUCTEMbI, METEOPUTbI, KOMETbI U MHOTUE ApYyrne HebecHble Tena.
CyuiecTByeT BNosHe 060CHOBAaHHOE MHEHME, UTO elle C He3anamMaTHbIX BpEMEH
aCTPOHOMMS CUMTaNacb OAHOM U3 BXKHENLWMX HayK. EcTb mpeanonoxeHue, uto
KaMeHHble COOpY>KEHUSA, KOTOPblE MOXHO 06HapPYXXUTb BO MHOTUX CTpaHax Mupa,
€CTb HE YTO MHOE, KaK ApeBHME 06CepBaTOPUN.
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Yro eqenan_ %
ANa MUPOROM ~
HAYKK FAnuneo
FAnunen?

CoBpeMmeHHble yueHble NpeanonaraiT, uTo C/1enoTa,
paseuBlasca y lanuneo fanunes, crana pesynbratom
ero uccnegosaHuii ConHua uepes Tesieckon.

OrpomMHenwuin BKa4 B MU3yvyeHue KOc-
MOCa BHEC 3HAMEHWTBbIA WUTANbAHCKUNA
yueHbl lannneo lanmnen. B 1609 rogy oH
n3o06pen npubop, KOTOpbIA yBENUUMBAN
npeameTbl, HaxoAsdllMecs BAAAN, B He-
CKONbKO AeCcATKOB pa3. ITo 6bi1 nepBblit
Teneckon. bnarogapa stomy npubopy la-
NVNEeRn CMoT pasmageTb ropbl Ha JlyHe, oT-
Kpbla 4 cnyTHUKa Onutepa u yBuaen, uto
ranaktmka MneuHobi MyTb COCTOUT He U3
TyMaHa 1 MblAK, Kak CYMTaNoch paHee, a n3
MHOXecCTBa 3Be34. [1o3xe Apyrue acTpo-
HOMbI, BOOPY>KMBLUMCb Tefleckonamu, co-
BEPLUNIN ThICAYM APYTUX OTKPBITUNA, Ha
OCHOBE KOTOPbIX Mbl UMEEM COBPEMEHHOE
npeacTaBneHme o BceneHHom.




KTo noxal:an,

YTOo 2EMNA BPAILLAETCA
pokpYr Conuya?

HecmoTpsa Ha 3HauuTenbHbIA BKAAL B AeN0 pa3BUTUS HAyKW, ApeBHe-
rpeyeckne acTpoOHOMbI OWMBOYHO MpeaCTaBAsNN YCTPOMCTBO Bcene-
Ho. OHM CUMTaN, YTO B €€ LLeHTpe HaxoAnTCs 3emig — HEeMoABUXKHbIN
Lap, BOKpYr KOTOPOTro BpallaloTcs Bce HebecHble Tena Bkatovas ConHue.
B XVI Beke nonbckmi yueHbln Hukonam KonepHuK BblABUHYA CMENYIO Ha
TOT MOMEHT TEOPUIO, UTO BCE MAAHETHI, B TOM UMCae U 3emMs, BpaLLatoTCs
Bokpyr ConHua. Takoe npeactaBieHune 0 ABUXKEHNN KOCMUYECKUX TeN Ha-
3bIBAIOT rEIMOLLEHTPUYECKON CUCTEMOIN MUPA.

Hukonaii KonepHuk nepgbim
dokazan, umo 3eMAs epausaemcs
8okpyz ConHya

leauoyeHmpuyeckas cucmema
MUpa— 3mo npedcmaeneHue 0 mom,
umo ece NAAHeMbl 8pauLAOMCA
8okpyz ConHya

Bo BpemeHa KonepHuka HeKOTopble y4eHble U MOYTU BCe LiepKOBHbIE
AeAaTenu pe3Ko KpUTUKOBAIM ero Teopuio. UM 6b1/10 TAXKEN0 NpU3HaTh,
yTo 3eM/ig He ABAseTCA LLeHTpom BceneHHoM.




Nouemy

CRETAT
W [DdI?

_ OAHMMM M3 MaBHbIX OOBLEKTOB,
- N3y4yaemblX acTpOHOMaMu, SIBAS-
' OTCS 3B€34bl — OFPOMHbIE packa-
%‘ JIEHHbIE ra30Bbl€ LWApPbl, COCTOALLNE
B OCHOBHOM W13 BOAOPOAA U renns
n nanyyarouine sHepruto. OHa BbI-
pabaTbiBaeTCs B UX HeApax B XO4e
TEPMOSAEPHbIX peakuuin. Bbige-
NIEHVEe 3HEeprum ComnpoBOXAAETCS
MOLLIHbIM CBETOBbIM W3yYEHUEM.
VIMEHHO 3TOT CBET, A0NETEBLUNI A0
3emMnu, Mbl U BUAUM.

Ha Heb6e 3Be34bl BbIMAAAT Ma/IEHbKMMU MEPLIAIOLLUMMU
OroHbKamu. B feiiCTBUTENbHOCTU XKe OHM J0CTaTOUHO
4acTo NpeBbILWAIOT No pasmepam Hawe ConHue.
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floueMYy 2BEYADI NAQAIOT?

MHoraa Mo)KHO 3aMeTUTb, KaK C Heba NaAaloT 3Be3/bl.
Tonbko BOT Najatoli e 3Be3/bl TAKOBbIMU HE ABAAIOT-
Csl. OTO Ma/IEHbKNE KAMHU, KOTOPbIE IETAT M3 KOCMOCa
K Hawen nnaHeTte. OHM CTA/IKMBAKOTCS C BO34YLUHOWN
060/104KOI U MPK 3TOM TaK CUbHO HarpeBarTCsa, UTo
HaYMHaAIOT CBETUTLCS, U HAM Ka)kKeTCs, UTo najaeT 3Bes-
ga. OBbIYHO KOCMUYECKUE «TOCTU» He AO0NEeTaloT A0
3emun, a cropakoT B nosnerte.




MIOYEMY B NIPERHME
BPEMENA Monaruaa
REA ABNIANIACD
nyreponuou?

D, M >
HabntoneHuns 3a3Be34amu NO3BONAN YCTAHOBUTb, UTO
0/1Ha 13 CaMblX APKMX TOUEK HOUHOIO Heba, Ha3BaHHas
MonsapHo 3B€30M, KAXKAYH HOUb 3aHMMaET Ha Hebo-
CK/IOHE OAHO U TO XXe MeCTO. ITO OTKPbITUE BO MHOIOM

cnoco6cTBOBaNo pa3BUTUIO TOProB/In U HyTEUJECTBMVI,
TaK KaK TeENEpb 110 AN UMENTN HEeN3MeHHbIN OpUEHTUD.

a'e

B Hawwm AHM onpeAeneHne MecTOHaX0XAEeHUs
no 38e3amM HOCUT Ha3BaHUe acTpOHaBUraLum.

M HecMoTps Ha TO YTO CyLLecTBYIOT 6onee

~ COBpPEMEHHbIe 1 TOUHbIE CNocobbl, 110AU BCe eLue
' NpOAO0/KAT OPUEHTUPOBATLCA MO 3BE34aM.




MlouEMy coREYME
bonbluaAa MeaREAMLA

TAKOE UM?RECTHOE?

Cpenm co3Be3anii ocoboe BHUMaHue 3acnyxuaeT bonbwas Measeamua. Mo pacnonoxeHuto
cemu Haubonee SpKMx 3Be3[, BXOASALLMX B 3TO CO3BE3AME, OHO HAMOMUHAET HO/bLLIOW KOBLL
WA KacTPIO/IKO C AJIMHHOMN pyyKoW. [TonynsipHOCTb CO3BE34MS CBS3aHA C TEM, YTO €ro Bceraa
Nerko HamT Ha 3Be3fHOM Hebe. [paBaa, OCEHbID OHO HAXOAUTCS HU3KO HaZ FOPU30HTOM,
a JIETHUMUN HOYAMW — BbICOKO Haj, ronoBow. BecHon bonblyto Measeaunuy Hafo UCKaTb Ha
BOCTOUYHOI CTOpOoHe HeBOCBOAQ, a B KOHLLE 1eTa — Ha 3anajgHoi. MeaBeauLie CIOBHO Hajoe-
[A€eT NexaTb Ha OlHOM MeCTe, 1 OHa BPeMs OT BDEMEHU MPOryINBaETCs N0 HEOOCKIOHY.

PaccTosHns mexnay 3Be3famm HacTobKO OFPOMHbIE, UTO
A1 HUX CylecTByeT COBCTBEHHAs eAuHMLA U3Mepe-
HUS — cBeToBOW rog. Mcxoas M3 HasBaHUs, OHa paBHa
pacCTOsHWIO, KOTOpOEe CBET MPOXOAUT 3a rod, — Mnpu-
MEpPHO 9,6 TPUAIMOHA KUNOMETPOB. 118 «HEBONbLINX»
KOCMMWUYECKUX pacCTOSHUI ecTb U 6osiee Menkue eanHu-
Libl U3MEepeHMUS, Takme Kak CBeToBas cekyHAa (MpumepHo
299 792 KMNOMETpa), CBeToBasg MUHyTa (18 MUATNOHOB
KWU/IOMETPOB), CBETOBOM 4ac (1079 MUAIMOHOB KWJO-
METPOB).

v T o

PaccrosiHue ot 3emau ao JlyHbl
paBHsieTcs 1,25 CBETOBOM CEKYHAbI,
a paccTosHue A0 6amxaniei
3Be3abl — Anbda LleHTaBpa —

4 CBETOBbIM rogam.




Yo TAKOE
FAJNIAKTUKA?

[anakTuKa — ckonieHne 3Be3/ 1 MeXK3BE3HOr0 BELLECTBa.
Hawa ranaktuka, B kotopon Haxoastcs 3emnsi, ConHeuHas
CUCTEMA U BCE BUAMMbIE HAMW 3BE3/1bl, Ha3bIBAETCA MNEYHbIN
[NyTb. Takoe Ha3BaHMe OHa NOJ/Ty4Kna 13-3a TOTO, UTO C MOBEPX-
HOCTV 3eMAV BbIMAAMT Kak 6e/1as TyMaHHas Aopora.

ConHue BMecTe C ApyrMMin 3Be3amu BpallaeTcs BOKpYyr
LLeHTpa ranakTuku, Aenas oauMH o0bopoT MPUMEPHO 3a
200 MU/ITNOHOB J1ET.

MneuHbiit MyTb BXOAUT B OrpoMHbIii 06beKT BceneHHoli noa HazBaHMeM MecTHas rpynna
raslakTuk. 3T0 CKOM/ieHue, CBA3aHHOEe B3auMHOM rpaButauue. lBymsa Apyrumun KpynHeuwmmm
o6beKTamm 3TOro ckonaeHus, Kpome Mneusoro MyTu, aBndioTca ranaktuka AHapomeabt (M31)
v ranaktuka TpeyronoHuka (M33). Kpome Hux B MecTHyto rpynny BXxogut 60siee 50 Kap/IMKOBbIX
ranakTuK v 3Be3HbIX TYMaHHOCTEN.
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KAK OEPAYORAJIACD

Beenennaa?

M3yueHne BceneHHoM c nomolLbio pagnmoteneckona
MO3BO/INIO YYEHbIM 0BHAPYXUTb HOHOBOE M3/TyUe-
Hue. CuntaeTcs, UTO 3TO 3XO, Bbi3BaHHOe bonbLnm
B3pbIBOM. IMEHHO TaKMM TEPMUHOM YYeHble Ha3bl-
BatoT COBbITUE, CBA3AHHOE C pOXKAeHeM BceneHHo.
Mo Bepcum, BbiCKa3aHHOW B 1925 roay 6e1brmncknm
actpoHomoMm XKopxkem JlemeTpom, OKOMO 15 MUA-
NNapAoB NeT Haslaj BceneHHasd nmena oTHocuTeNb-
HO HebonbluMe pasmepbl U OFPOMHYK MIOTHOCTb.
B onpeneneHHbIi MOMEHT MpoOM3OLIEN B3pbIB, €e
MaTepus BblpBaiach Hapy>y 1 C MOTHUEHOCHOW CKO-
pOCTbIO pa3/ieTenach BO BCEX HAMpPaBeHUSX.

5. Cnycta 9 munnmapaos net nocne bonbworo
B3pbiBa— ¢popmmnpoBaHme CoNHEeUHON CUCTEMDI
M nnaHetbl 3emns

4.CnycTa 300 MUNMOHOB et noce bonbloro
B3pbiBa — Hauano ¢popMUpOBaHUSA 3Be3/
M ranakTmk

3. CnycTa 380 000 N1eT noc/e bonbluoro B3pbiBa—
3/1€KTPOHbBI U HYK/NAbI GOPMUPYIOT aTOMblI

2. lMepBble cekyHAbI nocne bonbworo B3pbiBa —
3apoXkaeHue cy6aTOMHbIX YaCTULL, CTPOUTENbHBIX
«KMPNUYMKOB» aTOMOB M MOJIEKY/I

1. OK0M0 15 MMIIMApAO0B 1IeT Ha3aA Npou3soLuesn
BonbLioii B3pbIB




Korna ro2HuKIA
COoNMUEYNHAAG CUCTEMA?

STOT NpoLecc NpousoLles MHOro MUAINAPA0B fleT Ha3aj, He
OCTaBMB CBUAETENEN, MOSTOMY YUEHbIM OCTAETCS TO/bKO Bbl-
[ABUraTb runotesbl. HekoTopble 13 HUX MoaaratoT, YTo naaHe-
Tbl ConHeuHo cnuctembl cGOpMMUpPOBaNMUCD, KOraa oaHa 60/b-
wag 3Besfa cronkHynacb ¢ ConHuem. M3 yacten matepuu,
«oTopBaBLeicsa» oT ConHua 1 3Toi 3Be3/bl, U 06pa3oBaIUCh
nnaHetsl. [lpyrag Teopus yTBepXaaeT, UTo 3eMas U NAaHeTh
chopmMMpoBannCh U3 MasieHbKMX 06/1aKOB U3 MbIIN U A30B.
3Tn obnaka ynaoTHUANCL U Hauanu Bpauatbca. A cpopmupo-
BaBLUMECS HebecHble Tena 6ol NpUTAHYTbl CONHLLEM M Haua-
JIN BPaLLATbCSl BOKPYT HErO.




CKOoNbKO NNANET
B CONMUEYHOMU CUCTEME?

B ueHtpe ConHeuHon cuctembl Haxoautca ConHue. Bokpyr Hero «
pacrnonaratTcs 8 maaHeT, BKawuasa v Hawy 3emto. Bce naaHeTh
HaxoAaTcs Ha pa3HOM pacctosiHum oT ConHua. Mepkypuin Haxo-
autcsa 6avxe Bcex K ConHuy, 3aTem BbicTpounuch BeHepa, 3emns,

Mapc, Onutep, CatypH, YpaH n HentyH.




KTo0 M? NIONEM NEPRDIM
NMOKOPUJI KOCMUYECKOE
NPOCTPANCTRO?

B3aem Kocmuueckozo
annapama

[lepBbIM MNMAOTUPYEMBIM KOCMUYECKUM
annapartom 6bi1 COBETCKMI «BOCTOK-1», Ha
KOTOPOM Hall KocMmoHaBT KOpun larapuH
12 anpens 1961 roga COBEpPLUWA MEpPBbIiA
B MMpe KocMmuueckuii nonet. OH obneten
BOKpPYT 3eM/In, a 3aTeM KaTanynsTMpoBa-
cs 1 6naronosly4yHo Npus3emManaca ¢ napa-
WwoTOM Ha bepery pekun Bonra. Opuit la-
rapvH Npobbl B KOCMOCE 14acC 48 MUHYT.

Mepevliii nuromupyemplii
KOCMuueckuii Kopabb
«Bocmok-1» Ha opbume 3emau

Boes 2t

YTo6bI CNpaBUTLCSA C CUIAMU 3EMHOTO TATOTEHUS,
KOCMMUYECKOMY annaparty Heo6XoAMMo pa3BuUTb
CKOPOCTb CBbiLUE 7,9 KW/IOMETPA B CEKYHAY.

[Lns 3TOro K HeMy NPUKPENAIOT CBEPXMOLLHbIE
paKeTHble ABUTaTe/n, KOTOPble Yepe3 HECKO/IbKO
MMHYT MOC/Ie B3/1€Ta OTAENAOTCA OT OCHOBHOW
KOHCTPYKLMM annapara.

Ik
5

9)




JINna Yero B KocMoO¢€
OTRPARUIIMN 2AKO SIMPORAHMNOE

NOCNANME?

MHorune yueHble yBepeHbl, UTo BO BceneHHOM Mbl HE OAMHOKM, HO KOHKPETHbIX MOJA-
TBEPXXAEHUI 3TOMY NoKa eLLLe 06HapyXKeHO He bb110. [1/19 TOro Ytobbl NOAYUMTb A0KA3a-
TeNbCTBa, B 1974 roAy B KOCMUYECKOE MPOCTPAHCTBO BbII0 OTNPaBAEHO 3aKOANPOBAH-
HOEe Moc/iaHmMe C ONMCaHNeM Hallein umBuamsaumm. Ectb Hagexaa, uto B KakoM-HMbyab
[ANeKOM 3Be3JHOM CKOM/IEHWUMN CYLLEeCTBYET pa3yMHas >KU3Hb, CMOCOBHAsA NPUHATb
¥ NOHATb 3T0 NocnaHune. OQHaKo Aaxke ecn Takoe NMpon30naeT U Ham ByaeT BbiC/IaH
OTBET, OH JOCTUTHET 3eM/IN INLLb Yepe3 MHOTME ThiCAUeneTms.

o @ o WHonnaHemsHe, npusemarnouiue Ha 3eMAl Ha KocMuveckux

mapeakax, cmanu 2ceposiMu MHo2ux dJaHmacmuuecmfx d)MAbMOB




McKycCTBEHHBIMK CMYTHUKAMWU Ha3biBAOT KOCMUUYECKUE neTaTe/lbHble an-
napartbl, CO34aHHble Y€OBEKOM U BblBEAEHHbIE MM Ha Op6GUTHI BOKPYr
3emnn. CoBpeMeEHHbIE UCKYCCTBEHHbIE CMYTHUKU MpeaHasHauveHbl AnS
TPaHCNALMM CNYTHUKOBOTO TeneBuaeHus, TenedoHHON CBS3W, a Takxke
paamocurHana n MiHtepHeta. Kpome Toro, OHM MCNONb3YHOTCS A8 HAYUYHbIX
NCCneA0BaHNU M MPOrHO30B MOTOAbI.

MepBbiii B MUpe KOCMUYECKUI annapaT 6bi1 3anyLLeH 4 oKTA6pa 1957 roaa

B CoBetckom Cotoze. B 3TOT AeHb C MOMOLLbIO paKeTbl OTNPABUIICA Ha OpbUuTy
3emnu «CnyTHUK-1». OH NpeAcTaBs/ c060i HE60/bLLIOI MeTaIUUECKU
LIap, OCHALLEeHHbI 4 AHTEeHHAMU A/ epejayum CUTHA/I0B Ha 3eMI0.
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SAYEM YENIOREK 2ANYCKAET
MEKYCCTREHMUDIE CRYTHUKM
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