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Opy2o20 mura ceudemerneu»

3enbmaHoB A.J1. (1955)
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T Ha NnpasgHn4HoOM

B Ctokronbme B cy600TYy, 10 Aekabpsi, npoLusia LepeMOHUS
HarpaxaeHna Hobenescknmu npemusimm 2011 roga.
HobeneBckyto npemuto no dunsuke spydnnu Cony
[MepnmyTtTepy (CLUA), Bpanany LUmuary (ABcTpanua) u
Anamy Pucy (CLLUA) 3a OTKpbITUE YCKOPEHHOIO pacLUUpeEHUS
BceneHHon.
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«O0OBbEMH

« O «napagurmMme», HopmarnbHOW HayKe,
HaY4HbIX PEBOMIOLMAX N HAYYHbIX
cnekynaumsx
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Jia.org/wiki/AcmpoHomu4yeckuli _obbekm -

CorHey HHW (aHeri.)

ATnac BceneHHoU (aHer.)
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cuctemMbl 3emMnsa-
nsmxeHne smecte ¢ Co CTEMOW BOKPYT LeHTpa
[[@anakTukn, OBUXXEHNE OTHOCUTESTBHO JTOKasIbHOW rpynnbl
3B€3[, HEpaBHOMEPHOCTU B NEPEUNUCNEHHBIX ABMKEHUAX U
T.0.;

e CobcTBEHHbIEe ABMXEeHUSA HabngaemMmbIX Ten;

e dusnyeckme ahpdeKTbl, B T.4. ABMAAOLLINECA CITIEACTBUEM
OBWMXEHNN U OTHOCUTENBHOIO PacrnonoXeHUs:

pedpakuns, abeppaums, rpaBUTaLuUOHHbIE NTNH3bI.
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e Abeppauus
- cyTo4Has abeppauus
- rogn4Has abeppauus

e[1peueccus

e HyTauus

eCoOCTBEHHbIE ABMXEHUSA
CBEeTUn
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CTpoeHue BceseHHOIT
CTRPYKTYPHO—MacIlITabHag 'mecTHHIIA'

MeraranaxTiika
CeepxckorLiennga [ 9}
Accormaimm [ 1E

['pyrorex I oEA
lanaxTika 9E+2

CxorLnermg 38.(10) 2E+20
Cxorrrerng 38.(p) 2E+19

KpaTarie 3Be3hl 4E+18
ComHeunadg cHCTEMA 6E+14
Comane 1E+11
Kmrrep 1E+10

3eMaa 1E+09

['opon SE+06
Yenosex 2E+02

J/miHa BOTHEI CBETA oE-05
AToM 9E-09
[Iporon [8E—14

AoraprpMmHeckKasa Wwkana
CaHTHMETPEI
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OBJECT RECEDING: ORJECT AFFROACHING:
LONG RED WAVES SHORT BLUE WAVES

WA

7]
[
e
s
o
p—
o
o
-
[
E
v
-E
Z

Redshift

2011, pekabpb mez@petrsu.ru




ANNIL4dIN

SNANYYIN

NYNLYS

NNS

oo @& ®

22

mez@petrsu.ru

2011, pekabpb



Solar direction of
maotion

o

Helio: ere
Interstellar ions i

Fermmni glow
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The Orbit of Nemesis

Stars in a binary system orbit around a center of mass that is closer to the
larger star. The orbits cross, but the stars do not collide because they are
always on opposite sides of the center of mass (x). This diagram, not to scale,
shows how Nemesis -- if it exists -- might orbit the Sun.

When the two stars are at
their greatest separation ... ... and at their closest

o

\\‘/ NEMESIS

How Far is Far?

Nemesis is predicted to range from 1 to 3 light-years (ly) from the Sun. Shown also is the
nearest known star, Proxima Centauri. On this scale, distant Pluto is too close to be marked.

) 5 PROXIMA
CENTAURI

|SUN /1LY NEMESIS 3Ly| 4.25 LY|

ROBERT ROY BRITT / SPACE.COM SOURCES: RICHARD A. MULLER: UNIVERSE, BY KAUFMANN & FREEDMAN
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Oort Cloud
of Comets
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Galaxy Cluster MS1054-03 HST - WFPC2

PRC99-28 » STScl OPO + P. van Dokkum (University of Groningen), ESA and NASA
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4TO B 1998
rogy OTKPbISI LmpserTcy, a
pacLimpsaeTca ¢
2011/10/04/stars/
COBepLUEHCTBOBaHME METOLOB O 19 PaCCTOSHUIW OO0 CBepXaarekmnx
0OBEKTOB — CBEPXHOBBIX TUMA la, KpUBbIE 6neC|<a KOTOPbIX TUMUYHBI, K,
cnegoBaTeribHO, abCOMOTHY CBETUMOCTb MX NErko onpeaenunTb, a no
BUONMOMY BriecKy OLEHUTb PacCTOAHUE A0 HUX — 3TO HOBLIE «BEPCTOBLIE
cTonobl» BceneHHonm.
B 1988 rogy B HaunoHanbHown naéopatopun JlopeHca B bepknu ctaptoBan
npoekT SCP (Supernova Cosmology Project - Kocmonornyecknm npoekT no
CBepXHOBbIM, pykoBoauTesrb Con lNepnmyTTep. 3agBneHHas Lesib NpoekTa -
N3MepeHne sameasieHna paclumpeHus BeceneHHon, T.e. npenckasaHme
mMogenun bonbuioro B3pbiBa. K 1994 rogy KOSiM4ecTBO CBEPXHOBLIX C
OonbLWMM z AOCTUTNO CEMM.
B 1994 rogy bpanaH LUmnaTt B ABCTpanum opraHn3oBars NpoekT ApYyrou
NPOEKT MO NOUCKY Aaneknx cBepxHoBbIX HZT (High-z Supernova Search Team) .
998 rogy onybnukoBaHbl NepBble PaboThl MPOEKTOB: HZT npeacTaBuno

2011, ,qeka%p mez@petrsu.ru

[laHHble N0 16 CBEPXHOBBIM, @ SCP — 10 42-M. YCKOpeHHOE paclumpeHue
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http://www.astronet.ru/db/msg/1254135
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b/

http://en.wikipedia.org/wiki/Type_la_supernova
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Kputnyeckasa nnotHocTb 5*10%° r/cm?
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1927 —cTaTtbs
NOCTOSAHHOW MaccChbl U B yca, o0bsCHsAoLWas
pagvaribHble CKOPOCTU BHEranakTn4ecknx TyMaHHOCTEN» -
Mopensb JlemeTpa - Mmogenb «bonbLIOro B3pbiBay.
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Hanpasuncs B Kembp
KayecTBe CTyAeHTa-uccne
pykosoacteom A. C. OaAMHITO
paboT MO KOCMOMoruu, 3BE34HOM acTp
BblYMCIINTENBHOW MaTeMaTuke. 3aHATuS
acTpoHomMuen oH npogosmkun B CLUA — B
apBapackon obcepBaTopuu, rae oH pabortan c
Xapnoy Wennu n MaccadyceTtckoMm TEXHOSTOrMYECKOM
MHCTUTYTE, TaM XK€ MONy4Yunn CTENEHb JOKTOpa HayK.
B 1960 rogy 6bin HasHayeH npe3nageHTom lanckon
akageMum Hayk U 3aHnumarn 3ToT NocT A0 CBOEN
CMEepTW.
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(c 1932 no 1

CLUA (7953).
[aMOB N3BECTEH CBOU
MexaHuKe, aTOMHOW 1 siaep
actpoduauke, kocmonorun, 6unono
aBTOPOM MepPBOMN KONMYECTBEHHOWN TEOPUN
pacnaga, ogHMM U3 OCHOBOMOJSIOXXHUKOB meopuu
«2opsidel BcesieHHOU» N ogHUM 13 NMMOHEPOB
NPUMeHeHNs 90epHON OU3NKN K BOMpocam 380/TrUUU
38€30. OH BnepBble YETKO ChopMynmpoBar
npobnemy reHeTnveckoro koga. LLnpokyto
N3BECTHOCTb [AaMOBY MPUHECITN €ro Hay4HO-
nonynspHble NPOU3BELEHNS, B KOTOPbIX XUBbIM U
AOCTYMNHbIM S3bIKOM paccKasblBaeTCsl O COBPEMEHHbIX
Hay4HbIX NpeacTaBNeHUsX.

2011, pekabpb mez@petrsu.ru
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hittp://www.nobelprize.org/nobel prizes/physics/laureates/2011/po

Dark Energy
Accelerated Expansion
Afterglow Light
Pattern Dark Ages Development of i
380,000 yrs. Galaxies, Planets, etc.
|
Inflation i
e
B
Qua_‘ .' ':' il - -
Fluctuations -

1st Stars B Ay
about 400 million yrs.

| Big Bang Expansion
I il
13.7 billion years
http://en.wikipedia.org/wiki/File:CMB_Timeline300_no_ WMAP.jpg
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TemHas aHeprus

TemHas maTtepus

MexranaktTnyeckui ras

22 %
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KocmMmo

BceneHH b HAyKu,
B KOTOPOW U
KOCMUYECKUX T
CKOMSIEHUN, ranakTu FTHEYHON CUCTEMBI
N BCeX BXoadALWKnX B Hee Ten — ConHua, nnaHeT (BKro4vasd

3eMr10), X CNYyTHUKOB, aCTEPOUAOB (MNK MarnbIX NiaHeT),
KOMET, METEOPUTOB.

Kocmonorus (KocMoc + f1020¢) — pasfen acTpoHOMUY,

n3yyarLinm cBoncTea 1 asonoLuo BeceneHHou B Lienom.

OcCHOBY 3TOW AUCLUNNUHBI COCTaBNSET MaTemaTtunka, dmsnka

N acTpoHoMMSA. B cBOMX 3agayax oHa YacTo NepeceKkaeTcsi C
nnocodunen n 6orocrioBneEM.

2011, pekabpb mez@petrsu.ru
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2P acHo
M, MO3BOSTUBLLNM
am caenaTb BbiBO O
LLIeCTBOBaHUWN, MOXHO
TakKe NpeanonoXnTb, YTO
Hawa [anakTuka NexuT B
LlEHTPE rmraHTCcKom
KOCMWUY€ECKOU MYCTOThI, NN
«BOMOa».

- (@Hrn. void — nyctoTa) —
NPOCTPaHCTBO, CBOOOAHOE OT
CKOMMEHUN ranakTuk n 3Beaa.
BonbLune Bongbl MoryT gocturatb
B pa3amepax 150 Mnk un
NPeanoNIoXUTENbHO 3aHMMaKoT
OKono 50% oobeéma BecenenHon. B
BOMAax BO3SMOXXHO Hanmyme .
«TEMHOUN MaTepumn» n



HOManuu
- HOBAA

(«HopmanbHaa» Hayka, «HopManbHbIN
YY€HbIU, OTHOCUTENBbHOCTb HAay4YHOro dakTa,
rmnoTesbl ad hoc).

T.KyH "Cmpykmypa Hay4YHbIx pegortoyuu”, M.,1977
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NICOLAI CO®R ERNICI
et in quo terram cum orbe lunari tanquam epicyclo continer
diximus , Quinto loco V enus nono menfe rcdumur.,S‘cxz.um
denigg locum Mexcurius tenct,octuaginta dierum fpacio Qll;cu
currens. [n medio ucro omniumzefides Sol, Quis enimin hiod

W
ﬂl\s}_ﬂlﬁ‘;!‘_i_x ;’;f;_{%,’
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pulcherimo templo fampadem hanc in afiouel meliorifoxo po
nerer,quimundetotum fimul pofsit illuminare:Siquidemnon
incpte quidam lucernam munds,alfj mentem, alfj re@orem to=
cant, Trimegiftus uifibilem Deum,Sophoclis Ele&tra intuente
omnia. ka profeio tanquam in folio re gali Solrefidens circum
egentem gubernat A firorum familiam. Tellus quogg minime
fraudaturlunari minifterio ,fed ut Ariftoteles 3«: animalibus
ait,maxima Luna cii terra cognationt habet. Concipitinteread
Soleterra, & impregnaur annuo partu. Inucnimus igitur {ub

hae
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, BOCEMb
"epecen H B Pume Ha
[Nnowanu €HHOro v
cToneTuns, 30ecb

e Tuxo Bpare (1546-1 Bokpyr ConHua, ConHue
BOKpYr 3emnun. Belgatowaacs ToOHHOCTb HabnogeHuin - 4o 10", T.e. B 4ECATKM
pa3s ny4ywe anoxu lNronemes. «Peluarowmnm» aKCNepuMeHT - aMepeHne
napannakca 3se3fpbl: =0, 3Ha4nT 3emMns HenoaBwxHa (napannakc Npokcumel
LleHTaBpa 0",762, T.e.<< 40")

e WoraH Kennep (1571-1630) YueHuk Tuxo bpare, 3akoHbl ABUXeHUS (3 3aKoHa
Kennepa) - renuoueHTpuyeckas cuctema mmpa ¢ arnnmnTuyeckumm opoutamu.
16009.

e [anuneo Nanunen (1564-1642) BoigatoLumeca HabnogeHsa 1 onbiTbl. Teneckon
1609. ConHue. lopsl JlyHbl. CnyTHUKK KOnuTepa. OTpedeHmne oT ugen
rennoueHTpuama nepeq cyaom MHKBM3numm B 1633 roay.

e Wcaak HbloTOH (1643-1727) Knaccuyeckas cpusmka. Teopus TaroteHms - F~1/R2,
1687 — «Matematmnyeckue Havana Hatypdunocodpumn». «Ecnn a ysmuaen bosnbLue
OPYrnx, TO 3TO NULWbL NOTOMY, YTO S CTOSAN Ha Nnevax rmraHToB»
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MeseHueB AHgpen ['eoprnesny
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