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SAKJIIOUNTEJIbHBIN STAII
XVI PECITYBJINKAHCKOMN OJIMMIINAIBI ITO ACTPOHOMMUUN

Pemenust n cxema olieHuBaHUs 3aJIaHUI
MIPaKTUYeCKOIo Typa

20 mapma - 2 anpeass 2010 200a

Habumioienust (40 6a7J10B)

3BE3JHOE HEBO (18 BAJIJIOB)

(a) K xakxoti epynne co36e30ull 0mHOCUMCA GOAVWAA HACTND YUACMKG HEO, U30OPAAHCEHH020 Ha
xapme?
Ha kapre m3obpaxkeHbl BeceHHUE co3Be3ust (2 6asa).
(b) Iepewucaume cozsesdus Ha daGHHOM YUacmKe KapmoL.
2Kupad, Kaccnomest, Aunpomena, [lepceii, Tpeyronbuuk, Poiosr, [lerac (7 6asios).
(¢) Hugpamu 1-4 na xapme 0603HAMEHDL 2aAGKMUKY, MYMAHHOCIU U 36€30HVE CKONAEHUS. YKa-
orcume uT MuUn u 0003HAUEHUA NO 0OHOMY U3 CYULLCMEYOUUT KAMAAO208.
1. Tamakruka M31 (1 6aswr).
2. TamakTuka M33 (1 6asmwr).
3. PaccesinHoe 3Be3nHoe croruterne M34 (1 6as).
4. [poitnoe paccestanoe 3Be3HOe ckoiuterne & u h Ilepces (1 Gaswr).
(d) Hugpamu 5-9 na xapme 0603nauenv. 36e30u. Ykasrcume ur 0603HaueHUA 6 Popmame <«2peye-
cxan OyKsa + nazeanue cozsezdusns, Hanpumep, o Llenmaspa.
5. 8 Augpomessr (1 6aswn).
6. a Kaccuomen (1 6asmwr).
7. B Ilepces (1 Gaswn).
8. 3 Tpeyrombuuka (1 6asw).

9. ¢ Kaccuomen (1 6asmwr).

XUTBI KOCMUYECKOTO TEJIECKOIIA M. XABBJIA (22 BAJLJIA)

(a) Vxaotcume mun 06sexKmos u HaA36aHUA naAaHem, 0003HAMEHHDLT HE USO6p(ZQfC€HUU 6y%6amu a-l.

a. Eagle nebula. A STAR IS BORN: Towers of sculpted gas in the Eagle nebula (M16) are
actually cocoons for embryonic stars.

b. Lagoon nebula. FUNNEL CLOUDS IN SPACE: Giant funnel-shaped clouds of gas (upper
left) were captured in another stellar "maternity ward,"the Lagoon nebula (M8).
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c. Cat’s Eye. DYING IN COLOR: Rings of gas surround the dying star NGC 6543, nicknamed
the Cat’s Eye.

d. Twin Jet nebula. STELLAR EXHAUST: The dying star M2-9 is nicknamed the Twin Jet
nebula because the two tubes of gas streaming from it behave like exhaust from a jet engine.

e. Abell 2218. A "ZOOM LENS"IN SPACE: The arc-like pattern spread across the picture
like a spider web is an illusion caused by the gravitational field of a cluster of galaxies called
Abell 2218. This process, called gravitational lensing, magnifies, brightens, and distorts images
of objects that lie far beyond the cluster, providing a powerful "zoom lens"for viewing galaxies
that are so far away they could not normally be observed with the largest available telescopes.

f. Antennae galaxies. COSMIC COLLISION CREATES STARS: A collision between two
spiral galaxies has spawned brilliant bursts of star birth.

g. Eta Carinae. BALLOONS OF GAS: A pair of billowing dust and gas clouds have been cast
off by the massive dying star Eta Carinae.

h. Supernova 1987A. GASEOUS "HULA-HOOPS": A large pair of gaseous rings frame a
glowing halo of gas surrounding the massive dying star Supernova 1987A.

i. HDF. GALLERY OF GALAXIES: Hubble peers back more than 10 billion years to reveal
at least 1,500 galaxies at various stages of development.

j.- Saturn’s auroras. SATURN’S LIGHT SHOW: Saturn’s north and south poles display
spectacular oval-shaped curtains of light, called auroras, which were captured in ultraviolet
light by Hubble’s Space Telescope Imaging Spectrograph (STIS).

k. Mars. HOW’S THE WEATHER?: Hubble has been used to monitor weather conditions on
Mars.

1. NGC 4261. FOOD FOR A BLACK HOLE: A spiral-shaped disk of dust is feeding a massive
black hole in the galaxy, NGC 4261.

1 Gasut 3a KaxKIablil OOBEKT.

Yxaotcume mun 2araxkmur, 0603HAUEHHLT Yudpamy 1-5, Ha U300PAAHCEHUU USBECTNHO20 CKON-
senus Keunmem Cmegana.

Ilo 2 6anma 3a KaxKIbIM THIIL.

1. NGC 7320 (Sab)
2. NGC 7319 (SBbc)
3. NGC 7318b (SBhe)
4. NGC 7318a (E2)
5. NGC 7317 (E4)
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Ananuz nanubix (40 6aJL10B)

CHnekTpoMETP HIRES

Kaxkaplit Borrpoc 3aj1a4u orieHuBaeTcs 4 6asiiaMu.
Huotce 6 mabauue npusedenvt aabopamopmvie daurv, 60an sunutl ocenesa Fell u maenus Mgll,
rxomopwie Bow mootceme sudems 6 cnexmpe.

Jlmaus | Jlnuna BOJIHBI
(B Aurcrpemax)
Mgll 2803.531092
Mgll 2796.3544035
Fell 2600.172220
Fell 2586.649392
Fell 2382.764133
Fell 2374.460155
Fell 2344.212817

1. Onpedesume omnowerue cueHas-wWyMm, UCNOAL3YA CPEIHEKBAIPAMUYHOE 3HAEHUE NOTOKG ULY-
Ma U 68noanue 15-20 uameperud.

Homxao moxyantbed H0 £ 10.

2. Onpedeasume wae duckpemusdayuu cnexkmpa, cleaas ne menee 10 uadmepenuti u 8vMUCAUS Cped-
nee snavenue. Bupasume Baw pesyavmam 6 km/c.

Ures = 2.00 kM /c £ 0.02 KM/ c.

3. Hsmepvme nomoxu 5 aunut orceresa Fell u 2 aunut maernua Mgll.
lanHble npuBeneHbl B Tabsmie HUKe. TOYHOCTH OIpefiefleHus JOKHa cocTaBadaTh (0.1 mpu
OKPYTJIEHUH.
4. Onpedeaume onmuueckue MOAUUHDL 6CET T AUHUT NO2AOUEHUA.
Onrudeckue TOJIIUHBI Ty :
Fox 1
n=In——=In— = —1nF).
Fy Fy
Jlannble nmpuBejieHbI B TaOJINIE HIXKE.

5. Hamepome wupunv, (6 Anzcmpemax) ecex asunutdl Ha NOAOBUHE MUHUMYMG NOMOKA.

Jlanubie npuBesieHbl B Tab uie HiKe. Pekomenayemas jgomyctumast TO9HOCTh: + 0.01A.

JInnns /\0 [A] A [A] F)\ T A)\FWHM [A]
MglII | 2803.531092 | 8173.61 | 0.2775 | 1.282 0.2726
MglII | 2796.3544035 | 8152.69 | 0.0763 | 2.574 0.2720

Fell 2600.172220 | 7580.72 | 0.3942 | 0.9309 0.2528
Fell 2586.649392 | 7541.30 | 0.7654 | 0.2674 0.2516
Fell 2382.764133 | 6946.88 | 0.3198 | 1.140 0.2318
Fell 2374.460155 | 6922.67 | 0.8948 | 0.1111 0.2310
Fell 2344.212817 | 6834.48 | 0.6700 | 0.4004 0.2280

6. Buipasume noayuennvie 6 npedvidyusem 60npoce WUPUND, AUNUT 6 KM/C U paccuumaiime ux
cpednee 3navenue. Ipumevanue: ucnosv3ytime coommouwenue anaL02UYHOe NPUMEHEHHOMY ONA
BHIUUCACHUA ULA20 QUCKDEMUSAUUL.

Homxuo nonyantbest vpw gy = 10.0 km/c. Tlpu oneHnBaHUN yIUTHIBAETCS TOJBKO TIPABUIIb-
HOCTb PACYeTOB HA OCHOBE JIAHHBIX, MOJIyUYE€HHBIX B IIPEBIAYIIEM Bompoce (propagation error).
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7. Onpedesume kpacroe cmeuserue 6cer 7 AunUL U 8biHUCAUME cpedHee 3HaveHUe, Komopoe bydem
HA3DIBAMY KPACHBIM CMEWEHUEM OAA 0DAAKA.

JIoJI2KHO TIOJTyYIUThCA cpejHee 3Hadenue z = 1.91547 ¢ TOYHOCTDBIO JIO0 3HaKa IPU OKPYIJICHUU
KaK B 3allICAHHON BeJIMINHE.

8. Ucnoavaysa peaysvmamo, npedvidyuie2o 60npoca, onpeiesume Heonpedesehocms KpacHo20 CMme-
wenus oas obaaxa Az.

Mo2KHO UCIIO/IB30BATH CTaHIAPTHOE OTKJIOHEHHE WJIK CTaHIAPTHYIO OIMHOKY cpeaHero. OreHuBa-
eTCcs METOJT PacueTOB W TOPSJIOK pPe3y/IbTaTa, KOTOPHIM B C/Iydae MCIOJIB30BAHNS CTAH/IaPTHOTO
OTKJIOHEHUsI OIIpeIeNIgeTCd TocaeaHel ndpoil mocse 3amdaToil B KpacHOM CMEIEHUN U3 TIPEe/Ibl-
JIYIIIETO BOIIPOCA, & B CJIydae IPUMEHEHUs CTaH/IapPTHON OMMOKK CPeJIHEr0 — Ha MOPSIIOK BHIIIIE.

9. Buwucaume paccmosnue do obaaxa (6 Mnik).

Bynem npenebperarh 3aBHCHMOCTBIO apamerpa XabbJa or KpacHoro cMmerienus (T.e. addek-
TaMM, OMUCAHHBIME B PEIIEHNH KOPOTKOil 3aja4du 1 Teopermdeckoro Typa). C HOMOIIBIO peJisi-
TuBuCcTCKOro 3pdexta [lormnepa un 3akoHa XabbJj1a MOy TUM:

11221

A+2) =1 _ gD — D — 3360 Mux.

(1+2)2+1

10. Bwuucaume neonpedesermocmy noayuennozo paccmoanus AD (6 Mnx), xomopas 06ycroeaena
HEONPEOCACHHOCTIDIO KPACH020 CMeUerus Nz,

[IycTh Heompe ie/IeHHOCTh KPACHOT'O CMEIIEHUs, ONpejiesieHHas KaK CTaHapTHOE OTKJIOHEHUE
WM CTaHJAPTHYIO OMUOKY CpejiHero (OHa pasHas y YYACTHUKOB OJIMMITHAJIbI, IO9TOMY MbI HE
MOKEM TIPUBECTU ee 3HAYeHUe 3J1eCh), paBHa Az.

[Tockousbky
(1—1—2—1—Az)2—1_(1—i—z)2—1Jr 414 2)Az +O(A)
(I+2z+A2)24+1 (142241  (2+42z+22)° ’

TO
41+ 2)Az c

AD = —ut2)az ¢
(2422+22)° H

= 550Az Muxk.
ITPNJIOZKEHWUE: Pacuer dopmynsl aada z + Az
(I+z+A22—-1 (1+224+282(1+2)—-1
(I+2+A2)2+1 (Q+22+2Az(1+2)+1
(1+2)*—1 N 2Az(1+ 2) B
(1+2)2+14+282(1+2)  (1+2)2+1+202(1+2)
(1+2)*—1 2A2(1+ 2) 2A2(1+ 2)

_ ) — 2 _
22+ (142241 (a+2) _1]+(1+z)2+1_

RSV
(1+2)2-1 41+ 2)Az

(I+2)24+1 (242:+422)%




