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BO3HWKHOBEHME BCENEHHOR

3a Bpems CyLLeCTBOBAHWSI aCTPOHOMUM CNELMANUCTbI BbIABIHYMI MHOXECTBO Pa3niyHbIX TEOPUIA
BO3HUKHOBEHUS BcenenHoi. OpHy 13 Hux Bbickasan B 1927 1. 6enbriiAickuin acTpoHoM JKopx
Nometp. OH npeanonoxun, 4to BcenexHas BO3HWKNA B pe3ynsraTe B3pbiBa 04eHb NIOTHOMO

1 ropsiyero o6bekTa. 310 coBbITUE Ha3BanW bonbluyM B3pbIBOM.

PekoHCTpyKLUMs coBbITIA

CobbITna nocne bonbLuoro B3pbiBa yHeHbIE
PEKOHCTPYMPYHOT NPUMEPHO TaK.
B nepsble cekyHabl Nocne Hero
MPOM30LLNO 3apoXAeHNe
3MemMeHTapHbIX 4acTuL, /
CTPOUTENbHBIX KKUPMNYMKOBY

aTomoB 1 monekyn (1). Hepes a o
380 000 net nocne bonbLuoro B3pbiBa
NOABAAKTCA aTOMbl — MENbYanLLne YacTuULbI o
maTepum (2). Cnycta 300 MnH neT HaumMHaoT o

hopmupoBaTbCA nepsblie 38e3abl (3),

a nocne munnuapga net obpasyroTcs ‘
ranaktuku (4). HakoHel, yepes ‘4‘
9 mnpg net nocne bonbLuoro B3pbiBa ”é ‘
dhopmupytotes ConHevHas cuctema

1 nnaHeta 3emnsa (3).

B 1968 r. amepukaHnckme yueHble

C NOMOLLbI0 pagMoTeNeckona
06Hapyxunu Hanuume Bo Bcenennoi
PagUOMarHMTHOro (hoHa, 0TroNnocKa
CBEPKMOLLHOr0 B3pbIBa, KOTOPbIif
npou3sowen 14 mnpa ner Haszap.
JT1 Habnioenna NoATBEPAUNK
MCTHHHOCTb Teopuu bonbworo
B3pbIBa.

Mpumepno 14 mapp ner Hasap
MHUKPOCKONWYECKHii CrycTOK 3Hepruum
pa3mepom ¢ GynaBoyHYIo roNoBKY 3a OfHY
MHJUIMOHHYIO fOJI0 CEeKYHAbI NpeBpaTuncs

B GeckoHeyHo pacwupsiowyiocs Beenennyio.
310 HeBepoATHOE N0 MOLYHOCTH COGbITHE
yueHble Ha3Banu npocTo — bonbwmm
B3pbIBOM.
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[paBuTaLWMS

BceneHHas
HbloToHA
1 INHLWTENHA

Bce 06bekThl BeceneHHom
B3aMMOLECTBYHOT MO 3aKoHaMm
HbroToHa 1 SnHLWITEHA.
CnyTHWKM BpaLLaTCs BOKPYr
CBOWX NMaHeT Nof AeCTBMEM
cunbl Hepumm. o aTomy e
3aKOHy MfaHeTbl BpaLLaTca
BOKpYr 38€3[, a 38e34b!
CnmparnbHbIX ranakTnk —
BOKPYI ranakTU4ecKmx
LeHTPOB (4epHbIX abIp).
IHepums — cBocTBO TENa

Mo4yemy JlyHa BpaLLaeTca BOKpyr 3emMnv 1 He NafaeT Ha Hee?  COXPaHsTb CKOPOCTb CBOErO
Mo4vemy 3emna BpaLuaeTcs Bokpyr ConHua 1 HUKyaa OT Hero ABWKEHWA, KOrAa Ha Hero

He ynetaeT? OTBET Ha 3TK 1 Nofo6HbIE BONPOCH! Aanu ABa He OEeNCTBYIOT HVKaKME CUSbL.
BENMKMX y4eHbix — l/lcaak HbtoToH 1 AnbbepT SAHLUTENH.

VImeHHO oHW BBENKW NOHATUE «rpaBuTaumsy. [paBuTaumsa —

3TO Cuna B3aMMOoAencTBuA MexXay BCEMU MaTepuanbHbIMM lmerHo nHepums nossonset

Tenamu, OHa UrpaeT BaxKHENLLYO ponb Bo BceneHHon.

He nafatb MOTOUWKINNCTY, eayLlemMy

rpaBVITaLI,VIFl OrN1CbIBAETCA TEOPUEN TArOTEHNA HbloToHa M0 BEPTUKANbHO CTOALLEN CTEHE

1 06LLEN TEOPMEN OTHOCUTENBHOCTU SNHLLUTENHA.

MopTpeT Vcaaka HbloToHa
(1642—1727) — Benukoro
aHIMMIACKOro (in3vika,
MaTemaTtuka, MexaHuka

1 aCTPOHOMa, OAHOr0

13 cO3aaTenen uanKi.

Bockosasi urypa
AnbbepTa JAHLITEHA
B My3ee Mapam Trocco
B Cnam fckasepu.
baHrkok, TainaHg,

5 mapta 2015.

© RitchardD / Shutterstock.com

KpYrnoro puHra.

S

BCEJIEHHAf: OCHOBHbIE ®AKTDI

Onucanme: acTpOHOMMYECKAs MOAENb MUpa,

B KOTOPOM CYL4EcTBYIOT HAalla nnaHeTa, 38e3pa,
ranaKkTMKa, a TAKXKe BCe 0CTaNbHbIe NJAHEeTbl,
3Be3/ibl M ranaKTHKM BMECTe B3fiTble.

Bo3zpacrt: npumepno 14 mnpp ner.

Pa3mep: 6eckonevna (no ogHOM U3 HAYYHbIX Teopwii).
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TAJIAKTUKA U TYMAHHOCTH

[anakTuKO Ha3bIBAKOT KOCMIYECKOE CKOMMEHE 13 ECATKOB VNN 1aXe COTEH MINMapoB

3Be3[], Pa3MepoM B IECATKM ThiCSY CBETOBbIX NET. [lonroe BPemMs acTPOHOMbI NyTani ranakTuku

C TYMaHHOCTSMY. TyMaHHOCTbIO Ha3bIBAETCS Y4aCTOK MEX3BE3AHOM CPefbl, COCTOSLNN 13 MbIK,
rasa i1 nnasmvbl 11 BblOENAOLLMIACS CBOVM CBETOM Ha 06LLeM (oHe Heba. Tonbko NpyMepHo Yepes
100 net nocne 1306peTeHnst 3hEKTUBHbIX TENECKOMOB BbIICHUNOCH, YTO MHOME 13 TYMaHHOCTE
Ha camoMm [iene ranakTuki. Hanpumep To, YTO paHbLUe KnaccuduumpoBan kak TyMaHHOCTb

AxppoMenbl, 0Ka3anoch ranakTyKoN.

Buab! ranaktuk

o chopme pasnuyatoT cnegytoLyme TUnbl
ranakTuk:
° 3nnunTHUYeckue — B Buae annunca (1);
* VpperynsapHble — C HeENpPaBUiIbHOM
cTpykTypow (2);
cnvpaneBuaHbIe — CO CnvpasnbHbIMU
BeTBAMU (3);
nuH3oBuaHble (4). OHM noxoxmn
Ha cnvpanbHble, 0OQHAK0 HE MMEHT YeTKOro
y3opa.

TpVIJ'IJ'IVIOHbI ranakTuk,
CEKCTWJIbOHbI MIaHEeT

[No nogcyeTam yyeHbIx, YACO0 ranakTuk

B0 BceneHHom gocturaet coteH MUnnnapaos
N faxKe TPUNNMOHOB. Takast HETOYHOCTb
06bACHSAETCA NPOCTO: COBPEMEHHbIX 3HAHUIA
He XxBaTaeT, YToObl 06bATbL Takom rnobanbHbIN
06bekT, kak BceneHHaqa. B kaxxponm ranaktmke
cogepxwTcs B cpegHem no 100 mnpg 3Be3p.
KonnyecTBo nnaHeT BO BCEM MUPE OMKHO
LOCTUraTb MOUCTMHE aCTPOHOMUYECKOMN
undopbl, BblpaXkaemMo CEKCTUNbOHaMN —
ymncnamu ¢ 21 Hynem!




KocMmunyeckmin «<BofoBopoT»

HekoTopble TyMaHHOCTV NpeacTaBnaoT
cobow pesynbTaT CTONKHOBEHWA ranakTuK.
Knaccuyeckuin npyumep — ranaktmka
BopgosopoTta B co3se3gum [oH4mx [cos,
«COH3)» CNMpanbHON ranakTUKM C aKTUBHbBIM
ranakTU4YecKnm siapoM eLLE HE POAVBLLENCS
ranakTuku. BogoBopoT pacnonoxeH oT Hac
Ha paccTosHUN 15—35 MIH CBETOBbIX NeT
N ABNSAETCHA OQHOM N3 CaMbIX U3BECTHbIX
ranakTuk.

Vnntka — «rnas» B Hebe

B 1824 r. 6putaHckumn actpoHoM Kapn
XapauHr oTKpbIN TYMaHHOCTb, NONY4YUBLLIYIO
Has3BaHue YnuTtka. Korga Bo3amMoXHOCTHU
nccnenoBaTenbCKor annapaTypbl NO3BOAVAN
coenaTtb nogpobHble hoTorpadmu,
yYeHble-aCTPOHOMbI aXHYNN — Ha HUX
cMoTpen HacToswmn «rnasy». Ot ueHTpa
«rnasa» B CTOPOHbI HA OrPOMHO CKOPOCTH
pas3neTakTCsl OCKONKM NormnbLlern 3sesfpl 1,
BEPOATHO, E€ MIaHETHOWN CUCTEMBbI.

’{ﬁ._,,;,- SR
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TymaHHocTb babouka, pacnonoxeHHas B CO3BE3ANN
CKopnnoHa, MMEET 04EHb CIOXHYIO CTPYKTYPY.







Kak npegnonaratoT y4eHble, MneyHbin [yTb 1 pacnonoxeHHas Henopaneky 0T Hero ranakTuka
AHpgpomepa conmxatoTcsa co ckopocTbto 6onee 100 km/ c. [NoaTomy NpnbnnanTensHo Yepes
3 MIpg NeT OHWM CTONKHYTCSA.

Bpawatowmecs 3se3gHble cnvpany 06enx ranakTuk cLenaTcs Apyr ¢ Apyrom, npu
CTONKHOBEHWUW rpaBmUTaLms CTaHET HarpeBaTb MeX3Be3AHbIN ra3 4o 6onbLUMX TeMnepaTyp.
/ITorom cTonKHOBEHWSI CTAHET eAMHas rMraHTCcKas ranakTrka, MeaneHHo obpeTaroLLas CBoK
thopmy B Te4eHve NpumMepHo 1—2 MnpA NeT noce Havana CToNkKHoBeHWS. [oka CnoxHo
ckasaTb, BydeT N 3To cnvpanesngHas ranakTuka, unv ee hopmMa okaxeTcs MHon. Ho yyeHble
y>XXe MpuaymManu ans Hee HeCKomnbKo Ha3BaHui, B ToM Yncne Mnekomena (CnoBo cocTaBneHo
13 HanmeHosaHun MnevHoro Nyt n AHgpomegesl).

Mneunbiii llytb —
cnupaneBMaHas ranakTuka.
Y4eHble NpeanonaratoT, YTo B Hel
ot 200 po 400 mnpp 3se3n! Mpaspaa,
Hafl0 Y4ecTb, YTO HE BCE 3BE3fbl,
kak, Hanpumep, ConHue, umernT
CBOW CUCTEMbI MTAHET.

NUIEYHBIIA NYTb:
OCHOBHbIE ®AKTbI

Onucanue: Bropas no Bennumnne
ranaxktuka MecTHo# rpynnbi
ranakTHk.

Macca: npumepno 500 mnppa
CONHEYHbIX Macc.

INuamertp: 100 000 ce. ner.
Konuuecteo 3se3a: or 200

ao 400 mnppa.

Konuuecrteo nnaner: or 800 mnpp
ao 3,2 Tpnx.

Bozpacr crapeiwei U3 W3BECTHbIX
3se3p: 13,2 mnpp ner.







CTPEJIEL] A:

OCHOBHbLIE MAKTbI
Onucanne: W ="
yepHas Abipa, 7% gl G
npeanonaraembiii W | T N \\
LEHTD ranaKTHKM / / £ ( a )Y

( J / )
Mneunbiii MyT. K \ \ \ o )
Macca: 4,3 mnu o — .
CONIHEYHbIX Macc. ~ e e T —
Paauyc: ~ I
45 acTpoOHOMMUYECKHK m‘.
eanHNY | \
[6,25 CE- qaca]. y ' ‘ ‘Ieprle Ablpbl BpeMs 0T BpeMeHHn
Paccrosnue

. \ BbIGPAcLIBAIOT NOTOK U3NMIIHEH
‘ \ Martepum, ¥ TOrAa U3 NONIOCOB AbIPbI

ot Connya: 25 900 cs.
1 | \ «BbICTPEJIMBAIOT» JIJYH KOCMMUYECKOTO

nert (7940 napcex).

sewectsa. Mlpupopa aroro dreHomena
NOKa He 04eHb NOHATHA.

ToHHEnW
B NPOCTPAHCTBE
N BPEMEHW

C YepHbIMU oblpaMu CBsI3aHa
BecbMa Heobbl4Hasa Teopus
KpOTOBbIX HOp BO BceneHHom.
KpoToBow Hopow Ha3biBaeTCA
npeanonaraemMbiii TOHHENb

B MPOCTPaHCTBE U BPEMEHM, : .
4epes KOTOpPbI MOXHO ‘ e h“-;:.::‘:r-;g-‘;“;:
NepemMecTUTbLCA Ha MHOTME ; ,‘.‘m“_:::“““g‘&vsw
TbICS4M NET Y MUNNMapabl

KUNOMETPOB Brepeq nim
Ha3ag. CornmacHo HEKOTOPbLIM
MOZensaM yCTponcTea
BceneHHon, Takummn
KPOTOBbIMM HOpPamMu Kak

pas 1 ABNAIOTCS YepHble
Oblpbl. XopoLuasa Teopus

ANsi nucaTtenen-haHTacToB,
O[HaKO ee rnoka 470
HEBO3MOXHO NOATBEPAUTL

C Hay4HOW TOYKWN 3PEHMS.
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CKOPOCTI W PACCTOSIHNA
BO BCEJIEHHOW

3emMHas ciucTeMa 3MEPEHIS KOCMINYECKMX PACcCTOSHIA Ans MacLuTaboB BceneHHom He nogxoaunT.
YT106bI ONMCATb PACCTOSHIA B KOCMOCE B KIITOMETPaX, NPULLNOCH Bbl ONepupoBaTh Yrcnamm

C MHOMVIMI HYNSMIA: MUANAMOHaMK, Munapaamu, TpunmoHami (cooteTcteenHo 1 000 000,

1 000 000 000 » 1 000 000 000 000). 310 04eHb HeymobHo. MoaTomy y4eHble pa3paboTani
CCTEMY aCTPOHOMUYECKIX BENNYIH.

CKOmMbKO KWUIOMETPOB NPOXOAWUT CBET 3a rog?

CeeToBoOW ropg (CB. r.) — paccTosiH1e, NPOXOANMOE CBETOM 3a OAnH 3eMHow rof. CkopocTb cBeTa
cocTaBnseT HeMbicnumyo undpy 299 792 458 m/c, nnn 1 079 252 849 km /4. 3arog
CBET NpoxoguT ruranTckoe pacctosHne — 9 460 730 472 580 km (npumepHo 63 200 a. e.).
Mo>xxHo nogcyMTaTh, YTO MakCUMarnbHbI paguyc 06nacTv rpaBUTaunMoHHOro BnvsaHua ConHua
cocTtaBnaeT npumepHo 2 cB. ., unn 125 000 a. e.

ActpoHomuueckan egunmua (a. e.) — aro 6a3oBan
eAWHMLA U3MEPEeHUs PaccTOSHUIA B aCTPOHOMMM,
NPUGNM3UTENbHO paBHas CpefHel AUCTaHLMK

ot 3emnu go ConuHua. 1 a. e. paBHa B TOYHOCTH
149 597 870 700 m, Ho uaLie BCEro ee BeHYHHY
okpyrnsior Ao 149,6 max km.

ACTpOHOI\/II/I‘-IeCKaFI eanHnla N3SMeperna arnnHbl

Camas 6onbLuasa egmMHMLIA KOCMUYECKOr0 paccToaHns — napcek (nk). 1 nk =206 265 a. e. =
3,26 cB. r. K npumepy, pacctosHme ot ConHua (1) go 6nuxaniien 3se3apbl HaLLen ranakTuku,
lNpokcuma LleHTtaspa (2), coctasnsaeT 1,3 nk, unn 4,2 cg. r., unn 265 000 a. e. 3sesna ConHue
pacrnonaraeTcs OT LieHTpa CBOEeW ranakTukm Ha paccTossHum npubnuantensHo 26 000 cB. ner,
nnm okono 7200 nk (3).
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Heckonbko nprmMepoB KOCMUYECKIX PACCTOSAHUIA

Brnvxanwas k Ham ranakTuka — AHgpomMena — HaxoauTCs Ha paccToAHUM 2,5 MITH CB. NeT,
nnm okono 770 000 nk. OdnameTp amncka Hawen ranaktikm coctasnaeT 100 000 c.. nerT,
nnm okono 30 000 nk. duameTp amcka ranaktnkn AHgpomega coctaenaet 260 000 cB. ner,
nnn npumepHo 80 000 nk.

Mneunbiii nyTh :

Kyna mbl netum?

ConHe4yHasn cucTemMa HaxoamTCA B ABMXKEHMM OTHOCUTENBHO LIEHTPA HaLLen ranakTuku.

CkopocTb coctasnseT okono 40 a. e. B rog, unmn 200 km/ ¢. Hawa ranaktika Takxe He CToUT
Ha MecTe, a conmkaeTca ¢ ranakTikon AHgpomegpl co ckopocTeto 100—150 km/ c. MecTHas
rpynna ranakTuk, Bkn4daa MneyHbin [MyTb, ABUXKETCSA K CKOMNEHWIO
Hesbl (bnvpkaniuan K Ham rpynna ranakTuk)

co ckopocTbo 400 km/c.

149,6 maH km
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3BE3III:I

3Be3na — 310 HeGECHOE TEeno, KOTOPOe NPefCcTaBNseT
COGOV MAraHTCKMIA CBETALLMNCS ra30BbIii Lap. 38e3/bl

HenpepbIBHO ucnyckatoT ceeT v Tenno. 0T 3emnu

3BE3[bl HAXOASTCH HA OrPOMHbIX PACCTOSHNSIX, BOT

NoYemy Mbl BUAVMM UX KaK 04eHb ManeHbKMe TOYK.
brwxanwas Kk 3emne 3Be3na — ato CornHe.

Kaxpas 3Be3ga Bo BceneHHoM NPOXOANT CBOW XU3HEHHbIV MYTb — OT POXAEHWA OO CMEPTW.
370 Ha3bIBAETCA 3BE3AHOM 3BOOUMen. [1na 38e34 AnMTENbHOCTb KaXAoro atana 38oioLmmn
pa3Has 1 3aBMCUT B OCHOBHOM OT pa3MepOB 3Be3[bl 1 BHELLHNX BO3AENCTBUIA (Hannumsa pagom
Apyrov 3se3npl v 3se3g 1 T. n.). OgHako nocnegoBaTenbHOCTb 3TarnoB BCErga ogHa v 1a Xe.
IMobas 3Be30a HAYMHAET CBOK XN3Hb Kak X010QHOe pa3peeHHoe 06nako MeXX3Be34H0ro
rasa, octaBLuerocsi nnbo nocne bonbLuoro B3pbIiBa, M0 Nocne B3pbiBa Apyron 38e34bl

(kak BapvaHT — 3Be3p). [ naBHasA ABMXyLLEA cuna, CTPosLLEana 3Be3fy, — Cuna rpasmutaumn.
CxemaTn4HO paccMOTpMM BCe aTanbl 3Be3aHoM asontoynn. 113 neperyHoro matepuana (1)
BO3HMKAOT Nb0o 3Be30bI MANown 1 CpeaHen BENN4YUHbI — cybrraHTsl (2), nnbo cBepxXrmraHThbl
n runepruranTsl (3). Co BpemeHem OHM NpeBpaLLadTCa B KPacHbIX rraHToB (4) unmn KpacHbIX
cynepruranToB (5). HakoHel, 3Be3apbl B3pbiBatoTCH, 06pasys nnaHeTapHy TYMaHHOCTb

(6) nnn cynepHoBsyto 3Be3ay (7). Nocne B3pbiBa Ha MecTe nornbLuen 38e3abl He6obLLIOro
pa3mMepa 0CTaeTCs ee OCTbiBaOLLEe SAP0 — 6enbi Kapnvk pasmepoM ¢ nnaHeTty (8). Bapbis
KpacHOro cynepruraHTta (CynepHoBasi 38e34a) 3aKkaH4mBaeTcs 06pa3oBaHNEM YEPHOW ObIpbl
(9) nnn HenTpoHHo 3B8e3abI (10).
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