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ACTPOHOMMUS
HebOecHasn cepa - cucreMbl KOOPAMHAT

HebOecHast cepa - BooGpaxkaemas cdepa Ipou3BOILHOTO
pagnyca C IIEHTPOM B MPOM3BOJILHOM TOYKE MPOCTPAHCTBA,
Ha ITOBEPXHOCTHU KOTOPOM PACIIOI0KEHBI CBETHJIA, TaK KaK OHU

IR ENET T2 L A0 LE Cdepuueckue cucreMbl KOOPAUHAT (C.K.):
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e JlamakThueckas C.K.
Kakoe 1BH:KeHHE ((])m.nqeacaﬂ OCHOBa)
3a1aeT CUCTEMY KOOPAMHAT? :
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ACTPOHOMUS
HebOecnasi cepa
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ACTPOHOMUS
HeOecHast cepa - cucreMbl KOOPAUHAT

CoJiHeYHas cUCTEeMAa B raJJaKTHYECKOH C.K.

JIBH>KEHME BOKPYT LeHTpa [ amakTuku
anekc: 1 =90°, b = 0°, nuHeliHas ckopocThb ~ 230 KM/C, yrioBasi CKOPOCTb

0".0053/ron,
nepuoa ~ 2.5% 108 et

JIBU>K€HHE OTHOCUTEIBHO SIPKUX 3Be3] (10 6™) - ctangapTHoe ABvxkeHue CoaHia
amekc: o= 271°, 6 =+30°, ckopocth 19.4 xm/c = 0.0112 a.e./cytku ~ 4.15 a.e./rox

JIBM>KEHHE OTHOCUTEIBLHO OJMKAMIIINX 3BE3/] - OCHOBHOE JiBMKeHHe CoJIHIa
amekc: o = 265°, 0 =+21°, ckopocts 15.5 km/c ~ 3.27 a.e./rox

JIBM>KeHHE OTHOCHUTEIBHO MEK3BE3IHOT'O ra3a
amekc: o = 258°, 0 = —17°, ckopocTb 22-25 KkM/c

JIBM>KEHHE OTHOCUTEIHHO (POHA PETUKTOBOTO M3yueHus 2.73 K i
areke: A =264°.7 +— 0°.8, B = 48°.2+-0°.5, ckopocts 369 +- 11 km/c |-
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380,000 km
(1.3 light seconds)

Moon's orbit

6 billion km
5.5 light hours

Orbits not to scale. This table gives mean
distance from sun of each planet in astronomical
units (AU). (1 AU = mean Earth-sun distance.)

Mercury
Venus
Earth
Mars
Jupiter
Satumn
Uranus
Neptune
Pluto
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The Solar Neighborhood Our Galaxy
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ACTPOHOMMUSI
DakTOPbI, UCKAKAIIME MOJ0KEHHE CBETHJ HA
HeOecHOH cepe - 0T HADIIACHUI K KATAJIOTY

e HaOiromare b HAXOAUTCH HA ABMKYILEMCSI He0eCHOM Telle,
YUCJIO JBUKEHUM BEJIMKO, BKJIAJI UX B UCKAKEHUE PA3JINYCH:
BpalleHUe 3eMJId BOKPYT OCH, BOKPYT 3. BOKpYT II.M. CUCTEMBI
3emnsi-JIyna, oOpamieHnue BOkpyr CoiHIia, IBMKEHUE BMECTE

¢ ComHEYHOM CUCTEMOW BOKPYT LEHTpA | alakKThKH, IBUKEHUE
OTHOCHUTEJIBHO JIOKAJIbHOM TPYIINbI 3BE31, HEPABHOMEPHOCTH

B MIEPEUYMCIICHHBIX JBMKCHUAX U T.JI.;

e CoOcTBEeHHBIE ABHKEHHUA HAOJII0IaeMbIX TeJI;

e Duznyeckue 3PpGeKThl, B T.4. ABIISAIOIIACCS CIIE/ICTBHEM
INBWKEHUN U OTHOCHUTEIIBHOI'O PACIIOIOKEHHUA: 0
pedpakuus, abepparysi, TpaBUTAlHOHHBIEC JTUH3BHI.
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ACTPOHOMMUSI

DaKTOpPbI, HCKAKAIOIIHE IM0J0KEHHE CBETHJ HA
HeOecHOH cepe

M kax. . Muer.
*Pedpakuus 7] ili‘;j?
*CyTOYHBI} MapaIIaKc i Q |
[ OqUUHBIN TTapaIakc |/ /" nmmocoepa
« AGepparius /

- CyTO4Has adbepparusi

- roAuYHas adepparys
[Ipeneccus
*HyTranus
*COOCTBEHHBIE IBMKECHUS CBETHUII
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ACTPOHOMUS

DaKTOpPbI, HCKAKAIOIIHE IM0J0KEHHE CBETHJ HA
HeOecHOH cepe

M kax. /M MCT.

[~ e Z o
p v v,'\v\s\v\f'

*Peppakuus -
ot 0 mo 35' (' - yrmoBast MUHYTA)

ATMochepa
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ACTPOHOMUS

DaKTOpPbI, HCKAKAIOIIHE IM0J0KEHHE CBETHJ HA
HeOecHOU cepe

*ADeppauus - JJIsl BCEX CBETHJI, HE3aBUCHUMO OT PACCTOSHHS,
CBsI3aHA C JIBU)KEHHUEM CaMOTI0 HaOIro1aTes
- cyTouHasi abeppanus - BpaiieHue 3emin, Vak=0,46 km/c,
pu 0 > 80 B cytku 0°°,319
- TOAMYHAA adeppauma - IBr>keHHE 3emMiid BOKpyT CosHIIA
(bpaanein, 1728), V3=29,8 km/c B rog k=+- 20,496
- JI00as Apyrasi COCTaBJIAIOINAsA IBUKEHUA HAOI0qaTe s

M ucT.

M kax.
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ACTPOHOMUS

DakTOPbI, UCKAKAIIME MOJ0KEHHE CBETHJ HA
HeOecHOU cepe

Co0cCTBEeHHbBIE IBHKeHHS HA0I104aeMbIX CBETHJI: IJIAHETHI,
3BE3/Ibl, BHETAJIAKTHYECKIUE OOBEKTHI

3Be3na «Jlertsamas» bapnapna - B rog 107,27
& bonbimon Mensenuiis! - B rog 077,36
& JIbBa - B roj (1o ckinoHeHuro) - 077,004
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ACTPOHOMMUSI
Onrnyeckue «0OMaHbI» - pU3MKa U PU3NOIOTUA

Higher Frequency Lower Frequency
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ACTPOHOMMUSI
Onrnyeckue «0OMaHbI» - pU3MKa U PU3NOIOTUA

Kaxymasics 0onpinas JIyHa y ropu3oHTa, M3-3a KaXKyIIEHCs
CILUTFOCHYTOCTH HEOECHOM C(EpHI:

pa3Has CIIOCOOHOCTh YE€I0BEKa OILICHUBATh
BEPTUKAJIbHBIE U TOPU3OHTAJILHBIE PACCTOSHUS,
OTCIO/Ia - OIIUOKHU B ONPECIICHUM YIJIOBBIX BBICOT




ACTPOHOMMUS

Onruyeckue «0OMaHbI» - pU3MKa U GU3NOIOTUA
The Human Eye

Retina
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ACTPOHOMMUS
Onruyeckue «0OMaHbI» - pU3MKa U GU3NOIOTUA
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ACTPOHOMMUSI
Onrnyeckue «0OMaHbI» - pU3MKa U PU3NOIOTUA

Poib «TEKCTYpBI»- PENBCHI

Pois «(TCKCTYPBD» - TCHb N IIAPUK

Ponb «TeKCTypbD» - mapajuienu




ACTPOHOMUS
Onruuyeckue <0G
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ACTPOHOMUS
MeToab! onpeaesieHus pacCTOTHUH

Moon measure @ !msety

Apollo astrorats &
Scientists using telescopes in Texas, » andone ’m;
% . unmanned : i
Hawaii, France, Gemnany and Australia R -
: : Soviet mission 2 g
have deteminedthe dlsi@nce belween reflect Bser
the Moonand Earth to within one inch.

bearn
Alook at howthe measurerment is made: ot

o Telescope beams " " m=The Moon s
laseramoon . a 1.25 billion feet or
, ' 15 billioninches

o 3Way, giveor

g 4 e Laser retumsto akeaninch

. same telescope
' 'ai:“ 2.6 seconds later
W

The distance can be calculated by
rrarking the time it takes for the

* laser pulse to make the round trip,
a technigue called B serranghng

Saumce: Lhf\enstyaf Adohigan APMustin Gilbert
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KoHdurypamuu niaHeT

opposition conjunction

elongation
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ACTPOHOMUS

MeTtoasbl onpeaesieHuss pacCTOAHUM - (poTOMETPUA

-@oTOMeTpHS - IpUMeHeHHe 3aKkoHa ocsemennoct: E ~ 1/r?

-3Be31Has BeJIUYMHA M- "0JecK" CBETUIIA, T.€. OCBEIIEHHOCTh, KOTOPYIO CO3/1aeT
CBETHJIO B MECTE €r0 HaOJIoneHUs. "3Be3/1Hasl BEJIMUMHA - 3TO B3SITBIA CO 3HAKOM
MHUHYC JJorapudM 10 OCHOBaHMIO 2,512 OT OCBEIIEHHOCTH, CO3aBacMOM
JTAHHBIM CBETUJIOM Ha IUIOINAJIKE, IEPIIEHIUKYIAPHOU K Jyay ', 2.512 u3
COOOpakeHUsI, YTOOBI MHTEPBAJ S 3BE3/IHBIX BEJIWUYMH JaBall pa3HOCTh B OJIECKE
(oceerenHoctn) posro B100 pas: (E_/E_  =2,512; E /E_ . =100) 3e3ma 0™
cosz[aeT OCBeIleHHOCTH 2,78%107° mokc, I/IJII/I BO BCEM BI/II[I/IMOM cnexrpe 10°
KB/CMCEK MJIU TOJIBKO B 3eJ1€HO0i nuHuy - 10° kB/cMcek).
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Number of Galaxies

3 3.2
Redshift
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Number of Galaxies
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ACTPOHOMUS
Bpems u kajieHaapb

YHUBEPCAIBHBIN KaJICHIAPb-KOHBEPTED
YHUBEPCAIBHBIN KAJIEHIAPb-KOHBEPTED

BRSNS Y Sshemg/remgelc

JPYTOW BapUAHT KaJIEHIaps-KOHBEPTEPA
Bpewms cenuac

JIuckyccus no riiodajabHou XpoHoaoruu A. T.DoMeHKO

1) HoBast XxpoHOJI0THsI MUPOBOM
| UCTOPHH

B. B RANATEKHEOB, T B. BOCOBCKHN, A. T. SOMEHKO
1

- 2) Heckanureposa ucropus

3) HoBast xpoHoJorus

(c) 2003 mez(@karelia.ru 43



ACTPOHOMUS
Bpems u kajieHaapb

Bpewms ceriuac
CyTku [*] - ©HTEpBa] BpEMEHHU MEKY JBYMsI
MOCJIEA0BATEIILHBIMU OJJHOUMEHHBIMU
KyJIbMUHAIUAMA {*} <
[3Be3qHBbIE] - {TOYKH BECEHHETO ep
PaBHOJICHCTBUS }
[McTHHHBIE coJTHeYHble ]| {ucTuHHOrO CoJHIIA}
[cpennue (conHeunsie)] {“cpeanero” CoHia}

N

“Cpennee” ComnHiie - BooOpaxaemas
(BbIYMCIISIEMAsi) TOUKA, PABHOMEPHO
JBHKYIASICS 110 HEOECHOMY AKBaTopy U
3aBepIIAIOIIas 110 HEMY TTOJIHBIA 000pOT 32
OJIUH TPOITMYECKUU TOI.

[ (c) 2003 mez(@karelia.ru
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ACTPOHOMUS
Bpems u kajieHaapb

Bpewms ceriuac
CyTtku [*] - uHTEpBa BpEMEHH T
MEXKTy IByMsl TTOCJIEIOBaTEIbHBIMU
OJTHOMMEHHBIMHU KYJIbMHUHAIASIMU
U
[MCTHHHBIE COJTHEYHbIE |
{uctunHoro CoJiHIa }
[cpennue (CoaHEUHBIC)]
{*cpeqnero” ComnHia}

“Cpennee” ComnHiie - BooOpakaemas
(BbIYMCIISIEMAsi) TOUKA, PABHOMEPHO
JIBHKYIIASCS 110 HEOECHOMY
HKBATOPY M 3aBEpIIAIONIAs IO HEMY
MOJIHBINA 000POT 3a OAUH
TPOITMYECKUM TOI,.

[ (c) 2003 mez(@karelia.ru




http:// www.time.gov/
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http://www.time.gov/

YpaBHEHHUE BPEMEHU

Solar Time - Mean Time (minutes)
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ACTPOHOMUS

Bpems u kajieHaapb
25.00 4

<— Sun Slow
L 1 1 Ly ﬁ-

S
-15 -12 9 -6

~25:00-
AYLLT Y 82U VT
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ACTPOHOMUS

Bpewms ceriuac

LMY

L

o, Z , ._

L X
i)
=
|
e
o

M

Al MY
M

L
M
M
J’b
: STANDARD TIME ZONES Standard Time = Universal Time + value from table
h m h m h m h m h m
Corrected to August 1997 7 0 E* +530 K +10 N -1 T -7
Zone boundaries are approximate A +1 F +6 K* +10 30 le) ) U =8
Daylight Saving Time (Summer Time), B +2 F* +630 L +11 P -3 ur  -830
usually one hour in advance of Standard & Al G +7 LE 41130 Pt =330 ¥ =
Time, is kept in some places £ 230 Ho +8 M b Q -4 Y0
> , P p D +4 I +9 M*  +13 R -5 W -10
Map outline © Mountain High Maps D* +430 * 4930 Mt +14 S -6 X -11
L, Compiled by HM Nautical Almanac Office E +5 + No Standard Time legally adopted Y -2
18|0° 15(1:°W 120|°W 90;W 60‘|’W 30;W 0I 3OI°E 601°E 901°E 12(1)"E
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ACTPOHOMMUS
Bpems u kajieHaapb

Bpewms cenuac

Beyond Time Zones AM - ante meridiem (70 HOJIyIHS)

The increasing use of the World Wide Web has

raised interest in a universal system of time that PM < d'

breaks the day into 1,000 units each equivalent to = pO St merl 1em HO Cﬂe HOHYI[Hﬂ
86.4 seconds. After a meridian is established, a unit

is then converted into local

i, . GMT wmm UT - BcemupHoe Bpems,

Here is 3:00 P.M. displayed 4o
on a 24-hour clock and the

::i?nu‘:vilegéizr;-universal o L m 9 FpI/IHBI/IqCKoe CpeI[Hee BpeMH
.o ET - atheMepuiHOE BpeMs,
o <IN IAT - aromMHO€ Bpems

@958 @041

8 19

@916 @083

[TosicHoe Bpems - ¢ 1884 rona,
_ YTOYHEHHbIE YacoBble nosca - ¢ 1981 r,
= JeKpeTHoe Bpems (+1 gac) - ¢ 1930,
“ nerHee BpeMs (+1 gac) - ¢ 1981 r. [i}

@833 @166

G666 @333
@54 @458
ources @500
nive time.org
ich NOON
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1) 3amaya 2-x Ten

(1-2)
Bo3MyllieHHOE TBUKEHUE

YacTHoE peleHue:

TOYKHU Jlarpanxka
ACE. SOHO...




L1
b% YacTHOE pelieHue:

Mol i s B G i TOUYKHM Jlarpanxka
Ay - 666 672 km ACE, SOHO...

Az =120 000 km

HALO ORBIT INSERTION
MANEUVER: 1996 FEBRUARY 14
FIRST MID-COURSE
CORRECTION: ~ L+1.5 DAYS

EARTH ORBIT Z-4XIS IS PEERPENDICULAR TO THE
ECLIPTIC PLANE.

SOHO orbit schematic







ACTPOHOMUS
Ucrtopust acrponomuu - Tuxo bpare

¥ Pera
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ACTPOHOMMUS
Ucrtopust acrponomuu - Ucaak HeroToH
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ACTPOHOMMUS 1

AstroNews - HOBOCTH ACTPOHOMUHU

, UI3yYaloIMX CHUMKHU ¢ Mapca,

nony4yeHHbIx ¢ annapara Mars Global Surveyer (MGS), Ha KOTOpBIX
M300pakeHbl CTPAHHBIE
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ACTPOHOMMUS

AstroNews - HOBOCTH ACTPOHOMHUH
, I3y4aIIMX CHUMKU ¢ Mapca,

nony4yeHHbIX ¢ anmapara Mars Global Surveyer (MGS), Ha KOTOpBIX
M300pakeHbI CTpaHHbIC YepHbIe KaMHU (mysterious black boulders)
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