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CouepxaHue

- Onpenernenue

- Bo3HukHOBeHHE BeeneHHon

- «bonbI11I0M B3PBIBY

- Ctpykrypa BeeneHHou

- CocraB Bcenennon
-O0BEKTHI, BCTpeuaronuecs Bo BeenenHol
-CTpyKTYpPHBIC 3JICMEHTHI
- 3aKJIIOYCHUE



BceneHHas - secs MUp, 6Ee3rpaHUYHbIN BO

BPEMEHM U MPOCTPAHCTBE - U BECKOHEYHO
pPa3HOOb6pasHbIM Mo TeM hOpMaM, KOTopble MPUHUMAET
MaTepus B NPOLIECCE CBOEro pa3BUTUA. BceneHHas
CyLLEeCTBYEeT 06 bEKTUBHO, HE3aBUCMMO OT CO3HAHMS
yesioBeKa, eé nosHawwero. OHa coaepXUT r’MraHTcKoe

MHOECTBO HEBECHbIX T€/1, MHOTME M3 KOTOPbIX MO
pa3Mepam NpeBOCXoAAT 3EeMJI0 MHOrla BO MHOIO
MMIIMOHOB pa3. BcAkoe noa/IMHHO Hay4YHoe
MccneaoBaHMe NpM3HaET 06bEKTMBHOE CYLLECTBOBaHME,
MaTepuasibHoCTb BceneHHou.







Kak Bo3Huk./1a BeejteHnasa?

B uenom cywecTByOT TpM OCHOBHbIX B3raA4a Ha 3Ty Npo6iemy:

1) TeonornyecKkasa naea: matepuasbHbii MUP CO3/JlaH pasyMHbIM borom m
3ace/iIeH HENOKOPHbIMU AyLlaMU C Le/Ibio UX UCTMPABAEHUS;

2) Hay4YHaA naea: MUp BO3HMK CJly4alHO M3 Xaoca 6e3 BMeLlaTeNbCTBa
BbICLLEro pasyma, 1 NOTOMY M3Hb HE UMEET 0O BEKTMBHOIO CMbIC/1A U
Lenu;

3) 6yaaucTcKkaa naesa nbitaetcs MCKAYMTb bora yctaHoBKoM: TBOpeHME
BEYHO, MO3TOMY HET HEOOXO0AMMOCTU B TBOpLUE, HO TYT e 00bABAET 3TO
BEYHOE TBOPEHUE MINI030PHbIM. TaK Kak CN0BO "MINO3UA" UMEET CMbICA
TOJIbKO B COOTHECEHUU C HEKOEW "peanbHOCTbIO", a pea/ibHOCTbIO
oyaan3m oobasaseT "BesiKyto NycToTy", HaM HET CMbIC/1a FOBOPUTb O
nyctote. O nycTtote pazymHee MonyaTb. TeM 6onee, YTO B JaHHOM
c/ly4ae "MAN3uA 3TOro Mmpa“ nNnpuMBJieKaTesibHee, YeM "peasibHOCTb
NYCTOTbI". [103TOMY Mbl PAaCCMOTPUM TOJIbKO ABE MNepBble KOHUEMLUMM.



MHorume
C/IblLLAa/IM YTO
Hawa

npousoluna B
pesy/sbTaTe
60/1bLLOro
B3pbiBa. TakK
3TO UM HET
yTBEPXKAATb
onpeaeneHHo
10BOJIbHO
C/I0XKHO,
O/lHaKo, Bce
cylwecTsyloume
aCTPOHOMMYECK
ne HabnaeHUs
NoATBEPXKAAIOT
TeopULo
60/1bLLOro
B3pbiBa.

bonbliou B3pbIB (aHrN. Big Bang) —
KOCMOJIOrMYecKasi MoJie/lb, ONMUCbIBatOLLAA paHHee
pa3BuTUE BceneHHoM, a UMEHHO — Ha4vaslo
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eT, .MOMEHTa CBOCTO POJKICHHS BdeJIeH

B 1nponecce pacmnpe 0%




Dark Energy
Accelerated Expansion

Afterglow Light
Pattern Dark Ages Development of
380,000 yrs. Galaxies, Planets, etc.

about 400 million yrs.

Big Bang Expansion

13.7 billion years

HecMorpsa Ha TO, 4t0 BCelleHHAasT MMEET YETKO BBIPAKECHHYIO
CTPYKTYPY, 1a U K TOMY € C HECKOJIbKUMHU YPOBHSMU HEPAPXUMH,
MOHSATHUS KJIACCUYECKON MEXaHUKH, TaKHUE Kak (popma, Macca, pasmep, A
HEE HE HMMEIOT CMbICia: BceileHHas HU C YeM HE B3aUMOJCHUCTBYET.
BMecTto 3TOro €€ OmuchBarOT KaK TEPMOIWHAMUYECKYH) CHUCTEMY,
yIOTPEOIsiA TaKWE MOHATHUS KaK IUIOTHOCTh, JABJICHUE, TEMIIEparypa,
XUMHUYECKAN cocTaB. IMEHHO OHU W ompenenaT oOnuK BcelneHHOW Kak
€IUHOTO LEJIOTO.



Ctpykrypa BceneHHOM.

- AcTpoHOMMYECKUE TENA oﬁtlaaanorretmeﬁqu n :
rpynnMpoBaTbCA B CUCTEMBI. 3BE3AbI MOTYT 00 a3OBbIBaTb

accoumamit. Kp ‘,-. Ot
ABNAOTCA ranakTUKK. Ho n ¢
OANHOYHBIMM. Bonee ._
HebonbLKue rpynnbl, COAepKaLK
KPYMHbIX YNeHoB (TaKosa, HANPIME
ranakTyik), nmbo B CKOI‘II‘IeHHﬂ B KOTOPBIX MX
HACYUTBLIBAIOTCA MHOTWE ThICAYM. |

» B OKpecTHOoCTAX Hawen [anakTuku,
Meranapcek 0T He€, pacnonoXeHbl e
ranakTuK, KoTopbie 0bpazyioT MeCT - Jln
HeKOTopble M3 HUX MOXHO CYMTaTb '?.
ranakTuKamu. Hawa anakTuka, TYMaHHOCTE
Annpomens HHOCTb Tpeyronbt ;,,’,,fl_ BCE
cnupanb aKKe H“_ KONbKO HENPaBUIik
ranakTuk. CBeTim ' epbl DONbLWKWHCTBA
OCTanbHbIX 3BE34Hb A 3H3YUTENBHO MEHbLLE.




J -

<dB B
-

~

2 3B€31bl S -
- CONHue

—

JIYHa



P
y T

>
7 .

Benbin Kapnuk

-5
v \\\A

-

[[anakTuku

FTQQ2AANIA N




XHOBbIE 3Be3hl
POHHbIE 3BE3Ab

=ie

7



los1C

o

Koiinepa
[lvibcapbl



-/ CTpyKTypHble SNeMeHTb! i
1 MnaHeTagk. . 2 COJ‘IHG‘-IH%
W TR, CiicTeMa

M3 MnequM
| nyTb

—

5 CBepx¢ ,r'!c{)‘n'neHMﬂ



-~ . » 2 . -

BceneHHasn - 3T0 COBOKYMNHOCTb BCEro,
4YTO Cyw,ecTByeT GU3nNYeCcKn.

BceneHHas - 370 KOCMUMYyeckoe
NPOCTPAHCTBO U BCE YTO €ro
3ano/iHsAeT: HebecHble Tena, ras,




3akoH Xa001a

BcejieHHasi pacHiupsieTcsi, MIpHYEM CKOPOCTh, C
KOTOPOH TaJIAKTHKH YIAISIOTCA OPYI OT Ipyra,
MPONOPLIHOHAILHA PACCTOSHHIO MEXKJIY HHMH.

V=H*R

V — CKOpPOCTb «pa30eraHus» ralakTHK

R — paccTtosiHuMe MEXIY raJlakKTUKAMHA

H = (70 — 100)xm/(C*KIIK) — NIOCTOSAHHAS
Xa00J1a




PM3NYECKUU CMBICJI
IMMOCTOSSHHOU XABEBJIA

[TocTossHHas Xa001a moKa3bIBaeT, YTO
["amakTuka, HaxoOsdIascs OoT 3eMJIU Ha
paccTtosaun 1 Mok (Meranapcek),
YIAISIETCS OT 3€MIIU CO CKOPOCThIO 70
km/c. Uem nanpine [ ajjakTka HaXOOAUTCA
OT HaOJromarTens, TEM ObICTPEES OHA
yIAIISIETCS OT HETO.



