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onbilag easeauua
(M82) (HaBepxy) H
cnupanbHaa ranakTuka B
co3ge3gun TneyronbHUK
(M33) (BHM3Y), KOoTODDLIE
ow1BouHo NpMHUMANK 33
TUMAHHOCTM B Hauane
KKBeka A0 TOIO, Kak
Ka66na Aokasan, yTo Ha
caMomo aene aTo
rANKTURMK. (hoTO caenaHo
no3aHee).
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Tamos nouasan nana-amM He nnncm BAnvr nallan nacmunﬂrm nnnem .

. BceneHnyo (Tak Hasbisaemas "mmnnaampnenb"}(nn nonixeH-Obin B3opBatbes. .

Monenb 3TYOH Ha3biBaeT "Big Bang'om" (o4eHb nnocronanomme lro Tplwv Bnemenu ,
omomemam{ MHOCTHakHOMY A3BIRY), EpNbLIMM B3DLIBON, M M3NAraeT ee cHauasia B

3ameme 1946:10Aa, anoTom GRTLE 1948 FoAa "INOHCKOMKAGHNE XMMUUBCKUK .

' aNEMEHTOR". HANMUCAHHON BMECTe ¢ VUeHVEOM Panbtiom Anbthenom:




2 rllaBHbIM BoMnpoc B Teopuax Framosa Gbin cneayoLUK: eCNu
Taxkou B3DbIB MMeNn MecTo ObIThb, TO ViKe Ha A0BOJIbHO DAHHKX
cTagnax A0n:KHo ObiNo BO3HUKHYTHL NPOHK3bIBAIOLLEE BEChb MUD
JNECKTPOMATHUTHOE U3NYUCHUE, pacnpeaeneHue KoToporo
AOJKHO ObINO COOTBETCTBOBATL TEMMNENATYNe B MOMEHT
u3nyuexHua (Miorve munnuapabi rpaaycos). Ho no mepe
pacluMpeHuna BceneHHon TOro nepsnuuHoro (ero
Ha3Banu "pNenuKToBbIM") fl AON:KHbI ObINU
BCneAcTBue aththekta [lo IBATb, U K HAcTOALLEMY
B)EMEHM, No oueHram ramo BETCTBOBATb TEMNENATyNe
OKOJI0 TREX-UeTbipEX INAAYCo eNbBUYHY, T.€. ObITb
cocpeAoToueHbl B PaoHe ANVH BONH B HECKOMbKO
CaHTUMETOB.

 B1965 roay A.Nlen3uac u P.BUNbLCOH, KOHCTPYUNOBABILME

dHTCHHbI ANd Naaguo0 THOHURY, 0OHANYKUBAIOT DABHOME]IHO
WAyLIEE BO BCEX Hﬂﬂ*ﬂﬂ"ﬂx JNECKTNOMATrHUTHOE U3NYUCHUE,
COOTBETCTBYHOLLUEGE T patyne B 3 KenbByHa! Kak

BbIAACHMNOCh, 3TO BOBCE He c00M annapaTypbl, a UMEHHO TO
U3nyueHune, o KoTopom rosopun ramos!

 Ho HoGenescryio npemuio flanu Nlenanacy u BUNbCOHY, a HE
rfamosy.



JlannbIe o1 30HAa NASA - WMAP, KoTopbIv 3aBUC B TOUKE
Jlarpan:xa (Touke rpaBUTALIMOHHOIO PaBHOBecHd ConHua
¥ 3eMnu) Ha PaccToAHMM 1,5 MITH. KM OT Hac. MlonyuenHas
"RaNTUHKA" (haKTUUECKU npeacTasnder cofod CHUMOR
nocnecseueHud bonbluoro B3pbiBa, 00PA30BAHHLIN
pacnpegeneHuem Temnepartypbl KOCMHWUECKOI0
MHUKNOBONHOBOIO (HOHA.
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Teopua bonbiloro BapbiBa




Teopua 00NbILOIO B3PbIBA

o Manauanbnaa IIlIII'I'H(I(:Tb 109 Rr/m 3

 00bem tnanbi-aToman 6bin 6eCKoOHeuHo
Mal.



[maTepuanusoBanca) BuacTHUY M
AHTMYACTHULLY C MACCON M_ U IHEDIUe
nokosA m_c2 emy neobxoahmo obnapats
aneprmeh 2m c?.

* B npeabiayweM COOTHOLWEHUHA MOKHO

3aMEHUTb IHEePr1io thoToHOoB hn
KMHeTUuecKou aHeprmen uacTuy KT



NepBbie ANeMEeHTbI

n—p+e. p+n—H HiH-Hern.
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PasBuTHe BcenenHoi: AOranakTMUeckuit nepuoa

Bpewms nocne bonbmoro

B3psiBa

<10%¢

104 ¢

104 -10% ¢

1036 ¢

1076~ 10732

XapakTepHsble

temmnepatyps (K)

> 1032

1032

1'032 _ 1028'

1028

1028 _ 1026

1015

1013

XapakTepHsble
paccTosiHusA (CM)
< 10—33
10—33
1033-10%
10

1 0-29 _ 1 0-27

10—16

101

Ortan/ CoOsITHE .

KBanToBbliit xaoc. Cynepcummerpust (00beTMHEHUE BCEX
B3aUMOJICHCTBU ).

[TnankoBckuit MOMEHT. OTAENeHNE TPAaBUTAIMOHHOTO
B3aUMOJICHCTBHSI. -

Benukoe o0beinuenne
(31EeKTPOCIab0ro ¥ CHILHOTO B3aUMOAEHCTBHN).

Konen Benmukoro oobenunenys. PazieneHue CHILHOTO 1
AJEKTPO-CIab0r0 B3aMMOIEHCTBUM.

Wndnsums. Bo3HUKHOBEHHE aCUMMETPUN MEXTY
BEIIECTBOM U aHTHBEI[ECTBOM.

Komnerr anekrpociaboro oobequHeHUsI.

KBapk-anpoHHbIi (a30BbIi Epexo.



Bpewms nocne bosbiioro
B3peisa -

- 1071°-10% ¢

104-10 ¢

0.1-1c

102-10° ¢

10c-10* et |

10* et

300 000 ner

XapaxkTepHblie
temneparypsl (K)  paccTosuus (cm)

10'3-10"2

1012_1010

2-10"

~10%,

'10'°-10*
10*

3-10°

XapaxkTepHblie

1076-10°

10713-10710

10"

10°10-10”

1010-107
105

104

.Oran/ CoOnITHE -

Anponnas 3pa. PoxxaeHue 1 aHHUrWIsLus aipOHOB U

_JICITOHOB.

Jlenronnas spa. PoxxaeHue 1 aHHUTWISIUS JIEITOHOB.

Otnenenuie HEUTpUHO. BeenenHas cTaHOBUTCS
MIPO3pavYHO 111 HEUTPUHO (AHTUHEUTPHHO).

Jlo3Be3IHBIN CUHTE3 Teiusl.

Papnanmonnas spa. JoMuHUpOBaHUE U3ITYyUYEHUS HAL
BEIIIECTBOM. '

Hauano spsl Bemectpa. BemectBo HaunHaeT
JIOMHHHUPOBATH HaJl U3TyUYECHUEM.

Pa3H€HeHI/IC BCIICCTBA U U3JTYUYCHUS. Bcenenwnas
CTaAaHOBUTCA HpOSpa‘IHOfI JJI1 U3JTYUCHUSA.



linobnembl Teopuu bonbiuoro B3pbiBa




inobnembl Teopuu bonbILOIOD
B3DbIBa:

e OTCyTCTBME NElleHM BONNOCa CUHIYNANHOCTM.

e OTCyTCTBME 00BACHEHMA 00Na30BaAHMA
NNAHETANHbLIX CUCTEM U TANAKTUR.

 IpoGnema tHeAocTaloLlen MacChi.

 Heo6BLEKTUBHOCTDL KBAHTOBOU (HU3UKEN NN
DACCMOTDPEHUA BCENEHCKUX NNOLLEeCCOB.



CoBpeMeHHad KocMonoruda MUMeeT Tpw
NYTH peleHua npoonem Teopun
bonblLOIo B3pbiBa:

* [IONHOCTbIO OTKA3aThCA OT TeopuK bonblLOIO
B3DbIBA.

 Hicnonb30BaTth And pa3BuTva Teopuy orpoMHoe
RONWYECTBO UENOBGUCCRNX, MALLMHHDBIX U
AGHEGRHbIX DECYNCOB.

 HauTU NpPUHUMNUANDbHO HOBYIO (U AOCTOBENHYIO)
anbTePHATUBY, NpeAcTaBnaowWyio cobou
M3MEHEHHbIV BaPUaHT Teopuu bonbiLIOIo
B3nbiBa.



[lanbHeuilee pa3suTve BceneHHou




Mo:KHO YKa3aTh TDU Pa3Hble MOAENU, AN KOTOPbIX
BbinonuAloTcA 062 hyHAAMEHTaNbHbIX
npeanono:kenva dpuamana. B moaeny nepeoro
TMNa (OTKPbITOWU camum dpuaAMaHoM) Beenennas
pacluMpaeTca AOCTATOUHO MEANCHHO ANnA TOr0o,
uTo0bl B CUIY IPABUTALMOHHOIO NPUTAKEHUA MEXKAY
NA3NNYHLIMU rANaAKTURAMU NACILUNEHNE
BcenexnHon 3aameananoch v B KOHLE KOHLOB
npekpaianoch. llocne aToro ranakTMRA HAUMHaKOT
NpUonu:KaTLca APYr K Apyry, U Bcenennas HauMHaer
C:XMmatbcA. Ha puc. 1 noka3aHo, kKak MeHdeTca co
BlEMEHEM NAcCTOAHWE MeRAY ABYMA COCEAHUMUN
ranakTMkamu. OHo BO3PAacTaeT oT HynA A0 HeKoero
MaKCMMYMa, 2 NOTOM ONATL NaAaeT AOHYNA. B
MoZAenu BTONoro Tuna paciivpexsue BeenenHou
NPOUCKOANT TaK ObLICTNO, UTO INAaBUTALMOHHOE
NDUTAKEHKUE XOTb U 3ameAnAaeT PACLLUUDECHUE, HE
MO:KET ero 0CTaHOBUTDL. Ha pucC. 2 NOKa3aH0, KaK
W3MEHAETCA B 3TOM MOAENU NACCTOAHNE MERAY
ranakTukamu. Kpueas BbIXOAUT U3 HYNA, 2 B KOHLE
KOHLOB rANAKTURN YAanaoTca ADyr ot Apyrac
NOCTOAHHOU CKODOCTLIO. ECTh, HAKOHEL, M MoeNb
TPETbEIo TUMNa, B KOTOPOM CROPOCTb PACIUMDEHMA
BceneHHoOM TONbKO-TONbKO AOCTATOUHA ANA TOIO,
uTo0bl U3bekarb c:kaTua Ao Hynd (konnanca). B
JTOM Chyyae paccToaHue MexAay ranakTukaMmu To:xe
CHauana pasHo Hymo (puc. 3), a noToM Bce Bpema
Bo3pacraer. inaBAa, ranakTUKM «pasberatorcan Bce
C MEHbLLUEW U MEHbLLIEN CRONOCTDIO, HO OHA HUKOIAQ
HE NaAacT A0 HYNA.

wemdly

MF eaNaxmungMu

Pacemommue

Doy

Paccmagrus mewdy
dayma zaraxmusam

Paccmaanie méwmdy
Bayma 8 NANMURG MU

i 4
Bonswot sapeis  Sonpwod xaonox
Bpems
&
2.
Bonswold a3pea
Bpema 2
4
3.
Banyuou sspeis

Bhems



KOCMHUECKoe
pacwmpenue. Hx
Habniogaembie

~ CBOMCTBA

 MCKMIoYaloT

anbTepHaTUBHbIE

—— KocMonoryeckue

TEODUM, B KOTOPbIX
B ~ MNOCTPAHCTBO He
pacumpsercs.




Tunbl TEOPVK AaNbHEULLero
~ pa3suTng BeceneHHon







$daKTbl, TBENAO U HABCEIAA
VCTAHOBMNEHHbDIE U A0Ka3aHHbDIE
Teopuen Iinnbumrn B3DbIBA:

B MOMEHT "nﬂ}ﬂ 16! “ﬂ" BCA MaTepua
) ] 2 f 'l :

BCENEHHOM Obl HTDUPOBAHA B 0AHOM
TOUKE, HOT )HEUHOI GONbILYIO
maccy u 6 JbeM;

. B peaynbTare pacil NN B3PbIEa) 3TOM

TOUKU HaUanu oﬁnaaonblnarbcn CHauYana
3NEeMEeHTanHbIe UacTUllbl, 3 NOTOM — NEpPBbIE
MaTepuanbHbie MaRnoTena.



@daKThl, AOKa3biBaloLIME TEeopUIo
bonbLLOro B3apbiBa:
- Ynanenue apyr o1, iDYIa ranakTMe, co

CKopoCTAMM BCE DONbIIMMY, YeM Aanblle OHU
ADVI OT APYra OTCTAGEHOTOP0E OTRNLIN Kabon;
* PeNIMKTOBO 'KpbITOCG NNeH3rnacom v

BUNbLCOHOM; K

- MaTemaTvueckue pacuerb! (hopMMNoBaHuA
BELIECTB, BbiBeAeHHbIE C. XOYKMHIOM 1 AnYIMMY
MaTeMaTMEAMK:

 06I1aa Teopud OTHOCUTENbHOCTU IVHILTEMUHA.



