Тема:   Возникновение Вселенной 
План
1. Возникновение Вселенной.
2. Эволюция стандартной Вселенной.
3. Возникновение реликтового излучения.
4. Возникновение галактик.
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                       Практическая  работа 
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Задание к практической работе
Задача 2. Определить расстояние да галактик, если они движутся со скоростью 2200, 22000 км/с.
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§ 32. OT «BOJIbUIOTO B3PbIBA»>
J10 OBPA3OBAHMS TAJIAKTHK

" 1. 'Bo3snukHoBenne Bcenennoil. Ycrexu TEOPHH 3JIEMEHTapHBIX
YacTHll, JOCTHTHYThbie B TOC/IELHHE TOMBI, MO3BONMWJIK .paspaGorarh
«CIleHapHi» COGBITHH, MPOHCXOAUBLIHX B’ II€pBbIE MIHOBEHHS ‘cyure-
cTBOBaHHUSA Bceesennoii. Bee/leHHast CIIOHTaHHO (GecnpruKHHO) BO3HH-
KaeT B BH/C KBaHTa IPOCTPAHCTBA-BPeMEHH. DTOT MPOIECC ONHCHIBA-
ercsl KBAHTOBOH MEXaHHKOH, COIMIACHO KOTOPOH BO3HMKHOBEHHE
BceseHHON MOXKeT mpoucxofuTh MO . BCEBO3MOXKHBIM HATpPaBAEHHSIM;
BceneHHasi MOXKeT HMEeTh MHOrO H3MEpEHHIl; 3/€MEHTapHble TaCTHLUBI,
B TOM UHC/IE IPOTOHBI H 3JIEKTPOHRL, MOTYT TIOMIYUUTh' pasHBIE MaCChI.
00s3aTe/IbHO 1M BO ‘Beefennoit OCTaeTCsl 'WeTbipe 'H3MEPEHUs i ~Te
CooTHouen MEKAY' maccimi 1 Sapsan S enenraprbx acrity
KOTOpBIE CYIIECTBYIOT B Halflei Beereitoit, Mbi He Snden. Ho' e otk
3penusi ' KBaHTOBOW MEXammku pofycTHMO ''CyiilecTBOBAHIE MHOPHX-
BCEJEHHBIX, B KOTOPBIX DE€aH3yloTCsi ' BCE * BOSMONKHOCTH, '\ HO" MBI
HUKOIJAa “HHYEro O HUX He' y3HaeM, Tak 'Kak Mexnay' ‘PasHBIMH
BCEJIEHHBIMH ‘B TIPUHLIHMIE HEe MOXKeT ObITh HHKAKUX CBA3EH™ vEmEm xKe
Bcesiennasi TakoBa, motomy 4To B Apyroi: BceneHnoil Mbl:mpocTo He,
MOPJIH ‘6bl MOSABUTHCS. , BRI o

Onucanue ucropun Bceenennoil naunnaercs ¢ 10~ * ciy oche ee
BO3HMKHOBEHHUSI, KOTAA pajmyc ee cocrasasn 107°° M, mIoTHOCTs
10% kr/m* u Temneparypa 10% K. Ecrectsenno, uto npu Takux ycio-
BUSIX HUUEro MOXOMKEero Ha Hall MHp He Obu1o. B yactHOCTH, 3JIEMEH;
TapHble YaCTHIbl B 9TO' BPeMs He MMEJIH Macchl.. MaTepusi B. MOMEHT
BO3HHKHOBeHHsI Bcesenno#i Gouia B./COCTOSIHHH  (DH3UUECKOTO BaKy;
yma*** B orinuMe oT OGBIYHOM MaTepuH (cocTosimiedl M3 3/1eMeH-
TapHBIX YaCTHI) B (HU3HYECKOM BAKyyMe AEMCTBYIOT [PABHTALHOHHbIE
CHJIBL OTTAJIKUBAHUSA. . A R

Cpasy e mociie CBOero BO3HMKHOBEHHs Beenennas moj, aeficTBreM
3THX CHJI HAYMHAET pacuupaTbesi. [Ipuuem 310 paciidpenye mpoHcxo-
JIAT C OTPOMHON CKOPOCTBIO: yKe K momenty 107 ¢ mocse navana

J BHGGH Y Gy
pasmepbr Beeniennoit ysennunsaiorcs npumepno 8 10°'0  pa3 (510
HEBEpOATHOE 'YHC/I0 O3HAYAET '€NUHHIY C:TpeMsACTaMy MUIIHOHAMH
Hyne#). Takasi CKOPOCTb pacliMpeHHs He IPOTUBOPEYUT IPUHIHUITY
gmﬁOEgNEFEOOﬁ:,ONO%OhA‘E,ON.@HN. EOONOEFW% 3Ta ,ﬂwAOUOOHU O»—.IOO,N_MH,Om
K pacCllIHpEeHHIO MPOCTPaHCTBA, a Em K IBHXKEHHMIO . B . d@OOH@W@O%Wm
VDEATIBHBIX, YACTHILY < 3+ w5183 -5 ¢ giprie v v :

* T105TOMY HeJIb3st CIPALIMBATE O TOM, T/1e H KOTa CYILECTBYIOT IDYTUE s BCEJNEHHbIE:
ODTOT BONPOT MPOCTO: HE MMEET, CMbIC A, | G R LB 5 15

**C TOUKH - 3pEHUS 'KBaHTOBOH /MeXaHHKH | Gosee iPaHHUK: MOMEHTOB TIPOCTO  He
CYILIECTBYET. VEE SR ARSI 5 RS T R e R $3¢ 4 93k ks

HEkE(Du3nyecKknil: BaKyyM — 0¢o60e. COCTOsIHHE MaTepHH; MOryLLeH HMETb ' [JI0T-
HocTb 10° 10% ikr/M?; " Cocrosiue 5101 NPEACKA3bIBAETCS M ONUCHIBACTCS; KBAHTOBOMH
MeXAHUKOM HB| HAIIeH HBHK ‘HE HMEST AHANOTOBI ™/ [, & &t i 7
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I11oTHOCTD MaTepun Bo BceeneHHOH He meHsieTCs (3a cuer paGorhi
CHJl, BLISHIBAIOMMX DACHIMPEHHE, YBEJIMUHBAETCS SHEPIHsl BEILECTBa,
a 9HEpPrusi € Maccod cBfI3aHA COOTHOLIEHHEM DUHLITEHHA), HO
TeMIIpaTypa Najaer W BaKyyM pacnajaercsi, B. HeM pPOMXAAIOTCH
SJIEMEHTADHBIE YACTHLbL U aHTHYACTHIBL. JTO Ha4ano HOPMHUPOBAHUS
TOH BcesieHHOM, B KOTOPOH Mbl JXKHBEM. v g

2. dBoniouHs CTannapTHOl BceseHHOI. B npomexyrok Bpemenn or
107% no 107° ¢ BaXHBIX COGHITHA He MPOHCXONHT, a K MOMEHTY
BpeMenH £ = 107" ¢ nosBJISIOTCS POTOHbI H aHTHUNPOTOHBL. [lnoTHOCTD
BELIECTBA K ITOMY MOMeHTY ymMeHbuiaercs 10 10°° kr/m?, a Témnepary-
pa magaer xo 10'? K. B ykasauublii MOMeHT OCHOBHYIO DOJIb BO
Beenennoit urpaer  nsnyuenue. BemectBo. npencrasieno cambivu
PASHOOODA3HEIMM  SJEMEHTADHPIMH HACTHIAMH M  AKTHYACTHLAMH

)
(R F e

HENPEPLIBKO _ BCTYNAIOUAMA, (B, DEaKUUH /¢ KBAHTAMH  H3IyYerns
H,MEXKAY, COBOH, POXKAASCH: | ICHE3ast BHOBL B DEAKUHAX AHHHTHIISL-
ung.; K momenty Bpewenn {—=10"* ¢ temmeparypa, nasaer. no
10, mapn K u gactaus u anrnuacTHup JKe He MOTYT poxkjarthcs. B
A2IbHEMIIEM B PEAKUUAX AHHHTHJSILMA MCYE3AI0T BCE AHTHYACTHILDL.
IIpn stom okaspiBaercs, 4To yacTHI GBLIO HECKONbKO GOJBIIe. ‘Ha
1 000 000 000 anTHyacTHL (aHTHIPOTOHOB M NO3UTPOHOB) NPHXOMAH-
Jsack 1 000 000 001 yacruua (mpoToHOB 3/IeKTPOHOB) . B pesyzbrare
cefiuac Hall MHD COCTOHT H3 HPOTOHOB M 3JIEKTPOHOB, a He H3
AHTHIIPOTOHOB M NO3HTPOHOB. [IpHynHa 3akM0Yaercs B 0cO6EHHOCTSAX
NPOUECCOB, MPOMCXOUBIIEX B nepuon no f=10"% .

- IlpumepHo B Teuenme BpemMeHH OT OmHOH 10 300 ¢ mpoucxogsar
ALEPHBIC DEAKIHH CIMAHMS [IPOTOHOB H HEHTPOHOB, B Pe3yJIbTaTe Uero
o6pasyiorcst neiirepuii, renul u aurui. Konnuecrso 06pa3oBaBiierocs
JeHTEpHsl M TeJlMsl 3aBHUCHUT OT IUIOTHOCTH BelleCTBa B MOMEHT. HX
00pa3oBaHus, a B3HAYAT, M OT CpeJHel MJIOTHOCTH BeLlecTBa
B HACTOSILIMH MOMEHT. Pacuersl M0KasHBaIOT, UTO MOMS IMeIHs 10 Macce
AO/KHA cocTapsAth or. 25 no 30%. drto xopowo cormacyercs
C  COBDEMEHHBIMH 3HaueHHUAMHU. Bce 6ojee TsKeable 3J1eMEHTHI
00pasoBayuch B 3Be3[ax. JTH NPOLECCHl Mbl paccmotpuMm B § 33.

. 3. BO3HHKHOBEHHE PEJMKTOBOTO M3JyueHns. B CJIELYIOLLYIO 3MOXY
npono/zxaercs pacuupenue BceneHHOH, compoBokamoiieecs: nocte-
ICHHEIM -yMEHbLICHHEM Temneparyphl. Buauane remmepatypa mocra-
TOYHO BBICOKA, YTOObI Ia3 OCTABAJICS HOHM30BaHHBIM. MOHH30BaHHbIH
ras CHIbHO B33MMOJIEHCTBYET C M3JyueHHEM, W HX TEMIepaTyphl
OCTAIOTCS OJMHAKOBBIMH. DTO NMPHBOAHT K TOMY, YTO BELIECTBO H H3-
JIyYEHHE DABHOMEDHO DPAacCHpefeseHbl BO Bcenenno#, T.e. omnHopon-
Hel. Ho kak Tosbko Temneparypa Bo Bcesnennoil magaer no 4000 K,
a 5TO MPOMCXOJAHT IPHUMEPHO Yepe3 MHJJIHOH JI€T MOocJae Hayasa
PACIIMDEHHs], HAYAHAETCH DEKOMOMHAUMSI aTOMOB M H3JIyYeHHe
KOTPLIBAETCsI» OT BellecTBa. C 3TOro MOMEHTA M3JydeHHEe W BELLECTBO
BEAYT ce6sl mo-pasHomy. Manyuenue, Bbillenuiee B MOMEHT, KOLja
Temnepatypa BewecTBa ynaaa go. 4000 K, OPDHXOMHUT K HaMm
B HACTOsllllee BPeMsl U3 06JIACTEH, y/laJleHHBIX HAa MHOTHE MHJLIHADIbI
CBETOBBIX JIeT. IDTH OGJACTH . yAAASIOTCH OT Hac CO: CKOPOCTSIMH

’
3

123





image2.jpeg
61
Uty xm:Omm:mxﬁ WOMDEOH “€BHHI'g» BWAXD "GOl OMd
-w?mwm 1 WOMIIRULIO 8 HWBMHITOIrQRH Ly . £e) pakedoy-
moemmd%ammpdc: mE\Famx BLEC ‘HEM B
391r9¥. dOHOUINIHIL E\quo&uo: mv:dao:

€B. YIGHToWoxX

-o:mwvxwamma wmsmax oxm:wo m oommm% 4 .SE_@EB.
-»Eoc MHIMBI'E] QHHIILLONO LOBMHHEOH oo
¥R ,? ,xmqmr_ xzmaqwg WBOJBIW
pm\ﬂmeuewmeoou o8 Mo 7140 o (RSN mxdwaoc szmoomz Esmos: dd. en
muewmﬁmcuma BHHUIFQ 910Bh ummdwmu Euom:wsoeu%mm :o:moxdme:mm da
Auele , ANOHTCIKO M . LUTOGHdI  XBLOBIQO . xiuarediHoN g, WID
-oEo:.: QUHILULIEL ‘gridone ssuadLAng 0J9. BILIEMIHIWA mmmpuzo
‘ILMBBHE B (g § WO) S9HIIHD 1oBhAIrEH B0 MIDOHLOLI MomAarog udu
Asarrosoon ‘odiomg ¥eL oM La1ded edAredanmal oo xunHad1AHE og
"HUELOY, SOHOHIIPHIN . XHIOH . L3RJHLIOY BHHIQ> XKOLD XHHIIDHE 0
m&?maocs L BERI HHLBIKO. :QE (01 -oud), «HHIQ» |uxnmm0mmmoo
20¥D0IL, 8 , BOLRBWIKY  LHOWIedd .oreidrkead g BoLoregHhHIREk
od1o1g . OH “qQHYIOLARBHESH, OI'PhBHE HLE BURULEEJ -uweHHhHdI
szﬁmxmr»:u 55&55&:0 0lh ‘HNBLo0odosd nwKpged o asdoxu:oa:
xpuporgedue xaHhHreed @ (eeRd) BELIITIOE SULRKY) *(MHLNBIEL

, BHHII'LIOND 9DJBM 10£9101981000. OLh), | oW W 01 uonaed ondowndu
‘HOIBN, 194¥990. BH, ,Séupmvs,_ma& 0€1I9MMg. ‘(67 § :Wd) 91008
-MhHOLIAOH, BRHHOWIELHARdJ (LORIALOR]H “BHHILOJEL WELHD 9LBgO08Ld
-:odommeoa: LAIOW 9H 9A BHHAI'SRY [ITHO ‘OMHIDEIH JHHILIRY 0L€ AX
91,030 [, BERI WOHHIIIGRY OMIIr0L WIIMHOHILBY € KJ1aK1RTdLO BHLD
-oIog :udagoHged H, 1OBEILOM BIAED SMHAIARY. ‘LBd0dLOYITONHEES
Lore1adar. :xo?:@xmm: 0819)II98 H JHHARAI'EH OLh ‘AWOL 3 LuYogMdL

oaogm BHIBHHQWONOJ MMINEIBJ JUHIHOHNMHEOY ‘f

. ‘BdleexTON 3H Wexdogodn whiAdr swade s9m

-me,Smm m mmaoaox ‘muLdeh xzmamemosw:m BudoaL 1 moewm.nvxawmhno:

9L.OLh ‘OHNEE, GHIRQ . BHIRI H erodoros €OWOLE BUOHR

TIOH1009 ‘99HROL ‘BELODMIE  WOFRILIOD WHNIShHNHX WIGHHOWSA

 WNPHHRBAI'EH WIAE0LMUIRd (HNBEHELITILD, nwiawardagodu swAaY
)il %E@Sm Emmmommgwo&x o Eomm%o WHMRB, .«

. i 1 438 omdcao&dc

_“Embm,s i o«oozm ol oapgmesmauxmq o190 - mmmmiqmm; paEdio

LHOWOMN . om,SwEom Bl ‘019LOOHEMOHILHH, HOGOMBHHATO D, :xmogmmucwm

X998, 00 WEH 3 Edoxxa: OHO auoqmﬁivxo u e 1 g96| € oLadilo

orr99 i .Homob:\_qwh QUHBEERH . JamEHRALON m:mw;:mx oLg

W /G MHIOE SHMIT 8 WAWHOMEBNW
mewss oEx:.oq wxmor?.ms WeH x wwEde:ac oL ‘WH GGl .|x,.m5< I9HIL0d
AHHALY . BH: BOLATOXUJIL BHUY zomoxmm 0. MHE1JLIE.L00D, § BHHIhAI'EH
2%2_\_85_2 M, ooo«.., L udu urog 'u. ‘ced 000€ € ondonndu BOILHRULREA =
GHKLIOY  BEhAIr) OJIIMEH BIY HIrod MHAIT drAndod. Hole OHIEBILIOD
A:Soma:wp:oomeo E\Eog soisao& HOHOID. 991r0Q  KOILRE0EIIOL
IRAYRID. U ‘e WHHIWMAIIDH XE120dOND XHMEBL udn, ¢ Go S o mm::wnum:a:
‘HIrOS . HUI'Y, BHHOHAWEH BI'Y erAwdod) HOUEDIOI0M dBhALD WOLE d

mao:.:od. ,s_ue&m Amqoomx moxmmv BLIED :.Soaozo ¥ HWHMEHIQ

4





image3.jpeg
/M 000 ZZ 007 019L00doxd
00 EOLAXUEY MHO MIrDd “MHUINBIRI OX OUHEOLOORd 91uIroradilQ) ‘7 vhvong

-~
o arogad uoddIIhuLIedl M JuHEIRE

W _0]-€ L9810

{—
W 0l-€=
MUP - O
e
MW=
el MU - 2
e a1l
Fl. o/ Wi 0ss = a
QUHAMINJ :OHe[[

"0/ (GG 019100doMd
00 BOLAXHUEY MHO HIrD MUINBIRI OF SUHE0LOded 91MIaradii() [ vhoevg
unheres suaomad dowundy
WO -E=A0]
A0 01 =AM T
"BIrQQBY KBHHEOLJOI— (MUJA[-0)/WX GG = H
xexooderelon g soHHaXedI9d ‘OUHEO0LOORd — 4
o/W>I € KeHHOXedIdE ‘BUHAIRIA 94100d0M0 — a oIl
A = Q
‘worHxedi9d WoHHEOLYORd 0 BHEEKED AIrQQBY OL KMHOLEBIA 9100d0XM)
‘MLOOHIIALUOOHLI0 HUdOSL €U LOAISID U WOHEWIUA D V'Y OHeeROTadII
011199 SMHAIMAND doxe] ‘AHOdOLd o1KHoEedY & KoLotemaWo BdorlO)] eLadde ee
-ey Xed1MOIID g MUHUIL 909 OLh ‘WOL € 01€ KOLIKIEGE0d] | "BOLEIOXEH MHO SM9Iror
WOh ‘OI9Ir0Q WAL BHHALETA 9100d0o)0 WohHdII ‘OBH 10 BOLOIBIEYA MIULINEIE] 908
oih ‘IrmxAdengo rrgey ¢ WoHodLoe umioHeMHdOWE AT0I 676 { “errirgeX HOMeg

BHHOI9) dUMIIhHLIdA0I ],

MHIMRIRI O BUHEOLOORd 91B1oradio 41omA
‘KMHOIIOND 0J0HORAN OMHAIGE ¥ BIIrgeY HOMeg ‘edorno]y Lyo@de 9reHs :quajy

MHULYRIrRI O UMHEOLOORd QUHOIKOXEBH DWa [

PN’ QH.LBHEE J0MdhuLIed]]




