[TnTaHH
q

LLlo 306paxeHo Ha doTo? (TpuBianbHa Ha3Ba, HOMep KaTanory)
Yomy Ha dboTorpadpii HasBHe briaknTHe CBIYEHHSA?



Bignosig,
b

[Tneagun (M45)

bnakntHe MepeXxnBo HaABKOJSIO 3ip
NoB’sA3aHe 3 HaBKONO30pPAHNUM
NUIoMm, LWo BiadOmBae IX bnaknuTHe
CBITNO




[TnTaHH
4

LLlo 306pakeHo Ha doTOo?
[le paHe aBuLLe cnocTepiranocsi Ha HeBI?



Bignosig,
b

SN 1987a
Cnanax HagHoBoI Yy BMX

09/1994



[MuTaHHg

doTorpadito akoro o6’
€EKTa BnepLue oTpumMaHo
Ha gaHin dotorpadii?

[le naHe aBuLLe

cnocTepiranocd Ha HeDI?




Bignosig,

- .

Hubble Space Telescope




[MuTaHHg

B akomy poui byno
OTPUMaHO JaHe
300paKeHHsA?

B yomy noro
YHIKaNbHICTL?




Bignosig,
b

3HIMOK OTpMMaHUU 3a
AOMNOMOroro anaparty
AnonoH-17 y 1972 poui. Lle
nepLInmn 3HIMOK nnaHeTu
3emMrisi, Ha AKOMY BUAHO |i
niBA€HHUN NOSIOC




[MuTaHHg

LLlo BinbLue 3a niHinHMMK
po3MipamMmn: 3eMns Ym
BY1?




Bianosig
b

B4YI1 24—40 Tnc. km B
OOBXWUHY | 12—14 TUC. KM

3aBLUMPLLKM.

Papniyc 3emni 6nm3bKko 6
TUC. KM




[MuTaHHSA

Bam gaHo 30b6paxeHHs ranaktnkm M101 B
YO.

LLlo B ranakTukax BUNPOMIHIOE B
ynetTpadioneTi?




Bignosig,
b

[[a30BI XMapu, BcepeauHi AKX 3HaxoaAaTbCs
MaCMUBHI 30pi, LLIO BUNPOMIHIOKOTb BinNbLUICTb
cBiTnaB YO




[MuTaHHSA

CHANDRA X-RAY

O

GALEX ULTRAVIOLET
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L)

HUBBLE VISIBLE

o )

SPITZER INFRARED

Ak Ha3mMBaeTbCA Ud ranakTuka?




Bignosig,
b

CHANDRA X-RAY

O

GALEX ULTRAVIOLET
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L)

HUBBLE VISIBLE

o )

SPITZER INFRARED

Koneco Big Bo3a, cy3ip’a CkynbnTopa




[MuTaHHSA

LLlo 306pakeHo Ha dpoTorpadii?



Bignosig,
b

N Kinga, TymaHHICTb [OMYHKY!

Maca komnoHeHT n Kins 6nmabko 150-250 mac CoHus (TeopeTnyHa rpaHuys) ta 30-80 mac



[MuTaHHg

Ha akomy 3 06’ekTiB COHAYHOI CUCTEMU MOXKHA NOBAYNTU «OBNNYYA»?



Bianosig
b

Ha Mapci



[MuTaHHg

UKS 17

UKS 14

LLlo 306pakeHo Ha dpoTorpadii?



Bignosig,
b

UKS 14

Benuka MarenaHoBa Xmapa(3nisa)ta Mana MarenaHoBa xmapa
(cnbara)



[MuTaHHg

OUiHiTb Yac, NOTPIOHUI AN OTPUMaHHS
TaKoro 3HIMKY.

B AKy CTOPOHY 34IMCHIOETLCS
obepTaHHs cdhepun Ha 3HIMKY?




Bianosig
b

bnu3bko 9.3 roanH. Brieo
(niBO€HHUW NOMoC)




[MuTaHHSA

X . e .’ : ¢ 2 ¢ .
© Angle-Australian Observatory

AK Ha3mBaeTbCcA 00’'eKT Ha dooTorpadoii?



Bignosig,
b

L 5 'Q *

© Angle-Australian Observatory

TYMaHHICTb «MMBHA KPY>XKa»



[MuTaHHSA

AK Ha3mBaeTbCcA 00’'eKT Ha dooTorpadoii?



Bignosig,
b

AckpaBa
rapsya nnama
Ha NOBEPXHI

30pi

[pamMe 300paXkeHHs 30pi
beTtenbrense



[MuTaHHSA

AK Ha3mBaeTbCcA 00’'eKT Ha dooTorpadoii?



Bignosig,

TyMaHHICTb «Anue»

OTO cTapewLwas 38e3ga, kotopas
OOCTUIrna cTagum nnaHeTapHou
TYMaHHOCTW (Ha paccmosHuu
3000 c8.11.)

OHa oKpyxeHa obnakom
pacLIMpSIOLLErocs ra3a u nbifin n
CKpbITa B MNOTHOM KOKOHE MNbINK
(Ha gbomoepapuu: memHas
riosioca roriepek mymaHHocmu,).
KaxkeTcsi, 4To U3 3Be3bl CBETUT
NPOXEKTOP. DTO CBET 3BE3b!
npobunBaeTcs yepes bornee
TOHKME MECTa KOKOHAa, a
NblfeBble YacTULbI
pacLumpsitouierocsa obnaka
paccenBatoT U OTpakatroT €ro,
nenasi Tem cambiM ny4u

™SI A4ArF 140 21! IR AYA



[MuTaHHSA

PLANETS AROUND NORMAL STARS

L4
MERCURY VENUS EARTH

0.6 MJup

8.1 Myyp

ORBITAL SEMIMAJOR AXIS (AU)

Ha cKinbKoX i3 300paXeHuX y CUHIN pamMLui naHeTax MoXe icCHyBaTu
BOa Yy piaKoMy cTaHi? (30pi yCiX CUCTEM € CXOXMMU Ha CoHLEe)



Bignosig,

” PLANETS AROUND NORMAL STARS

E o 4
MERCURY VENUS EARTH

i 12
ORBITAL SEMIMAJOR AXIS (AU)




[MuTaHHg

Y LeHTpI SKoro ob’ekTy MoXKHa po3rnenitm «oko» 3 gportorpadoii?



Bignosig,
b

[TnaHeTapHa TyMaHHICTb «[licoYHnM
rOANHHWUK»



[MuTaHHg

AK Ha3mBaeTbcs 06’eKT, 300pakeHn Ha PoTOo?



Bionosig
b

AHTapec

TymaHHicTb «KypunbHa Tpybka»



[MuTaHHg

AK Ha3mBaeTbcs 06’eKT, 300pakeHn Ha PoTOo?



Bignosig,

('up.-ig.ju l)unllh.li..t'n"Hi-‘-li.d« I_IiBHiL‘IHa AMepMKa BHOqi (BM.D' 3
KOCMOCY)

TymaHHIcTb «[liBHIYHa AMepunka»




[MuTaHHSA

AK Ha3mBaeTbcs 06’eKT, 300pakeHn Ha PoTOo?



Bignosig,
b

lo, cynyTHUK KOniTepa



[MuTaHHSA

LLlo 306pakeHo Ha poTO?



Bignosig,
b

BcecBiT Yepes 2 mnpAa. pokie nicns Benukoro
B|/|6yxy (http://www.astronet.ru/db/msg/1161631)




[MuTaHHg

LLlo 3a 00’ekTn 300pakeHi Ha PoTo?



Bianosig
b

[opa (ackpincbka ropa) Ha Mapci Ta cynyTHUK
Mapcy ®oboc



[MuTaHHg

LLlo 306paxeHo Ha doTOo?



b

Bignosig,

TymMmaHHICTb KanidopHis



[MuTaHHg

stro x

ﬂPhoto

FI mingastrophotegr. phy
DutchAstroColors.com

AK Has3MBalOTbLCA ranakTukn, Wo 3o00paeHi Ha PoTo (TpuBianbHa Ha3Ba,
HOMep KaTtarnory Mere)? B akomy cy3ip’l BOHM pO3CTallOBaHi?

Yun B3aemopaitoTb BOHU rpaBiTaliniHO?



Bignosig,
b

2y zstro4
. e Photo.

Flemingastrophotography.com
DutchAstroColors.com

M81 (ranaktuka boge) Ta M82 (ranaktuka
Curapa), Uma
Tak



[MuTaHHg

Ak HasMBaeTbCca AaHe aBuLle?



Bignosig,
b

CTtoBnw cBiTNa




[MuTaHHSA

Ak Ha3uBaeTbCca faHe aBuLLe?



Bignosig,
b

[TapceneHun, mica4He rano



[MuTaHHg

LLlo 3a aHOMarbHI 0Bl Nonocu BUAHO Ha dpotorpadii?



Bignosig,
b

[TpOOHI 30pi (AK YacTMHa cucTemMu
afarnTUBHOI ONTUKUN BENTMKUX TENECKOrIB), SIK
Lile BUOHO 3 CYCIOHbOro Teneckony



[MuTaHHSA

AK Ha3mBalOTbCsl 00’EKTU, 300pakeHi Ha OTOo?



Bignosig,
b

[Toac (TymaHHIcTb KiHcbka ['onosa) Ta Meu
(M42 ta M43) OpioHa



[MuTaHHg

[1e sHaxogaTbeda [iBHIYHUMK Ta [liBAgeHHMI nontoc Ha dhoTorpadii?

(Bignosiab gamnTte ABomMa cnoBamMmu, Hanpuknag « Hao 20pu30HmMom, rio
[ OpU30HMOM»)




Bignosig,

Southem
Cross _ .

[TaHOpaMHMK 3HIMOK ByB 3pobrneHun Ha
eKkBaTopi, ToMy obuaBa nositocm 3HaxoaATbCSH
Ha FOPU3OHTI




[MuTaHHSA

AK Ha3nMBa€ETbCA TYMaHHICTb, 300pa)eHa Ha oTOo?



Bignosig,
b

TymaHHicTb bynbbaluka



[MuTaHHSA

AK Ha3nBaeTbCH Len 00’eKkT?



Bignosig,
b

TuTaH, Hanbinbwmnn cynyTHUK CaTtypHa



[MuTaHHSA

Ak Ha3MBaeTbCA Ue ABuLLe?



Bignosig,
b

Kinbue EnHwTenHa, rpasiTayiviHe NiH3yBaHHS



[MuTaHHSA

AK Has3nBaloTbCA Ui 00’eKTU? Y AKOMY Cy3ip’l BOHU 3HAaX0AATbLCSA?




Bignosig
b

M108, M 97, UMa




[MuTaHHg

CKinbKM ek3onnaHeT Oyrno BiAKPUTO 3a ONOMOIO0 LIbOro Teneckony?



Bionosig
b

STAR

asteroid belt

Tpwn nnaHeTn HaBKOMO CUCTEMU
TRAPPIST-1. Lle 4 6yno ni3Hiwe BigKPUTO TRAPPIST | Solar System

3a JOMOMOrom IHWKX TerneckoniB(NASA
Spitzer & VLT)

TRAPPIST-|




[MuTaHHg

AK Ha3mBaeTbCA 00’eKT, 300paxeHnn Ha PoTo?



Bignosig
b

[TnnoBa TyMaHHICTb « AHren»



[MuTaHHg

Ha3sBiTb 00’€KT, 306pakeHnin Ha PoTo.



EI.D.I'IOBLU. Moon Fermi-LAT 7 years
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|V|ICFILI,b (y ramMma- ,El,lal'la3OHI I'IepLIJI/II/I 3HIMOK B _. :
binbw HoBe 306paxeHHs1 306pakeHHss Micaus y
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EGRET; 1991-1994 PP. ) KoCMi4HOI rama-obcepsaTtoil Pepmi, 2007-2015




[MuTaHHg

Ha3sBiTb 00’€KT, 306pakeHnin Ha PoTo.



Bignosig
b

NGC 7023: TyMmaHHICcTb lpuc, cysip’a Lledpen (Cep)



[MuTaHHg

Ckinbku 00’eKTiB, L0 HanexaTb COHAYHIN CUCTEMI, MOXHa NobavnTun Ha
dooTo? HasBIThb IX.




Bignosig
b

" Acrab @

o Mars

Co,
ry / -

)

& Saturn ot Cloug

% ploph 7

-~
: - Al leal ‘3}

Mapc ta CaTypH



[MuTaHHSA

Ckinbkun 00’ekTiB Ha Hebi, Lo HanexaTb COHAYHIN cUCTeMI, MOXHa
noba4yntn Ha poTo? HasBIThb IX.




Bignosig
b

Mapc Ta Falcon-9



[MuTaHHSA

AK HasnBaeTbCA NNaTtopmMa, Ha AKy BrepLue byna 3gincHeHa MopcbKa
nocagka CTyneHi pakeTtu?




Bionosig

KomnaHis SpaceX ctBopusna ABi 6apxi 4nsg nocagku nepLuoro CTyneHs BriacHUX paker.
[lepLua ycnilHa nocanka cTyneHsa paketTu-Hocia Biadynaca 8 KBiTHA 2016 poky Ha bapxy Of
course | still love you. IHWa 6bapxa Ha3mBaeTbca Just read the instructions




[MuTaHHSA

HasBiTb npunan, 306paxeHnin Ha MantoHKy



Bignosig
b

[etekTop aHTUHenTpuHoO Hana beun, Knutaum
Bupa 3cepeanHun



[MuTaHHSA

Ha3sBiTb cy3ip’s, Lo MOXHa nobavynTn Ha oTo



Bignosig
b

® Approx. size of a full moon

Mars G
@Saturn
p Oph®

Antares #

./ xGalactic Center

&
Y,

74




[MuTaHHSA

Ha3sBiTb 00’€KT, 306pakeHnin Ha PoTo




Bignosig
b

TymaHHicTb KoTaue Oko (NGC 6543) Ta 1l rano




[MuTaHHSA

Ha3sBiTb 00’€KT, 306pakeHnin Ha PoTo



Bignosig
b

TymaHHicTb Kypua, wo 6ixkntb (IC 2944)



[MuTaHHSA

Ha3sBiTb 00’€KT, 306pakeHnin Ha PoTo



Bignosig
b

[[anakTnka Knt (NGC 4631, CVn)



[MuTaHHSA

Ha3sBiTb 00’eKT, 300pakeHnn Ha OTO Yy YEPBOHIN pamL;



Bignosig
b

[TnaHeTapHa TymaHHIcTb PaBnuk (NGC 7293, Aqr)



[MuTaHHSA

Ha3sBiTb 00’€KT, 306pakeHnin Ha PoTo



Bignosig
b

TymaHHicTb [iBMicAub (NGC 6888, Cyg)



[MuTaHHSA

TMAHLMANN com

HasBiTb 00’eKT, Tpek sikoro 3obpaxkeHn Ha poTo. Homy Konip ob’ekTa
3MIHKETbLCA?




Bignosig
b

TMAHLMANN com

Micaub (P=1).

ToBLUMHA Wapy atMocdepu, AKMU NPOXOA4UTb CBITMO BIA TiNa,

\/|



[MuTaHHg

HasBiTb 00’€KT, 300pakeHnin Ha QOTOo



Bionosig
b

M7, Sco



[MuTaHHSA

Ha3sBiTb 00’€KT, 306pakeHnin Ha PoTo



Bignosig
b

TymaHnHicTb OniBeub (NGC 2736)



[MuTaHHSA

OuiHiTb Yac, NoTpibHUN angd
OTPUMaHHA Takoro goTo
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Bignos
b
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[MuTaHHSA

Ha3sBiTb 00’€KT, 306pakeHnin Ha PoTo



Bignosig
b

TymaHHIcTb MeTenuk



[MuTaHHg

CKinbKku nnaHeT 300paXeHo Ha PoTo?




Bignosig
b

Serpens -

Lupué

Bi. 3emnia Ta CaTypH




[MuTaHHg

CKinbKW nnaHeT 300paxeHo Ha OoTo




Bianosig
b

[1Bi. Mepkypin Ta BeHepa




[MuTaHHSA

LLlo ue 3a 06’exkT? Hasea, HoMep kaTanory, cy3ip’s



Bignosig
b

CoHAaWwHUK, M63, CVn



[MuTaHHg

LLlo ue 3a 06’exkT? Hasea, HoMep kaTanory, cy3ip’s



Bianosig
b

[MToTpinHa, abo Tpudia (M20, Sgr)



[MuTaHHSA

LLlo ue 3a 06’ekTn? Hasea, cysip’s



Bignosig
b

Cepue Ta dywa, Cas



[MuTaHHg

LLlo ue 3a 06’exkT? HasBa, cy3ip’s



Bignosig
b

TymaHHIcTb [aHTenb, M27 Vul



[MuTaHHSA

LLlo ue 3a 06’exkT? HasBa, cy3ip’s



Bignosig
b

TymaHHIicTb Kanbemap, Cep



[MuTaHHg

LLlo ue 3a 06’ekT?



Bionosig
b

TymaHHicTb Ctatya Ceoboau



[MuTaHHSA

LLlo ue 3a 06’ekT?



Bignosig
b

[[anakTtuka BogosopoT, M51 CVn



[MuTaHHg

LLlo ue 3a 06’ekT?



Bianosig
b

M78 Ori



[MuTaHHSA

LLlo ue 3a 06’ekT?



Bignosig
b

TymaHHicTb Mopcbka CBUHKa



XBUIMHKA UiKaBUX paKTIB

* 30M0TIi aHOOOBAaHI OUCKU 13
HaHeCeHM CUMBOJSTIYHUM

300paXeHHAM
(I'MioHep-11 Ta [lioHep-12)

* [lo3onovYeHnn MigHUN OUCK, Ha AKOMY
3anucaHi 3ByKn Ta 300pakeHHs, Lo
OMUCYIOTb KYIbTYPY Ta NOOYT XXUTTHA HA

3emMni

IRAaarmvaran 1 A DRDAarmsiran D))



XBUNMHKa LIKaBUX PaKTIB

[>xepena 3apeecTpoBaHUX rpaBiTaUiMHUX XBUTb:
* GW150914 — 14 BepecHA 2015 poky (z=0.09, 36 Ms & 29Ms)
*GW151226 — 26 rpygHsa 2015 pokKy (z=0.09, 8Ms & 14 Ms)



XBUJTMHKA LIKaBUX DakKTIB

CartypH Ta Mapc



XBUNMHKA UiKkaBux doakTIB

Tytynema.
Hanpsamok pyxy CoHuUAa noka3aHo CTpifikamu



XBUNMHKa LIKaBUX PaKTIB

Juno’s Instruments

Gravity Science and Magnetometers
,JunoCam Study Jupiter’s deep structure by mapping the
Ultraviolet planet’s gravity field and magnetic field
Spectrograph (UVS) ¢

Microwave Radiometer
Probe Jupiter's deep atmosphere and measure
how much water (and hence oxygen) is there

JEDI, JADE and Waves
% Sample electric fields, plasma waves and
Jovian Infrared particles around Jupiter to determine how the
Auroral Mapper 2 5 ¥
magnetic field is connected to the atmosphere,

(JIRAM)
> and especially the auroras (northern and
Plasma Waves Instrument / southern lights)
(WAVES) i

UVS and JIRAM
SPACECRAFT DIMENSIONS Using ultraviolet and infrared cameras,
Diameter: 66 feet (20 meters) take images of the atmosphere and auroras,
Height: 15 feet (4.5 meters) Craviy Science ) including chemical fingerprints of the gases
present

JunoCam

X : Take spectacular close-up, color images
For more information:

missionjuno.swri.edu &
www.nasa.gov/juno

Jovian Auroral
Distributions
Experiment (JADE)

Microwave

Radiometer (MWR) Magnetometer

Jet Propulsion Laboratory
f

Jupiter Energetic-particle
Detector Instrument (JEDI)
www.nasa.gov

Dawn netiB go Llepepwn, podus _
3ynuHKy 6ins BecTu Juno (KOHoOHa) netina oo
OniTepa, 3apa3 Tam



XBUIMHKA UiKaBUX paKTIB

OT yero BbiMepnu anHo3aBpbI? X BHe3anHoe
MCYE3HOBEHWE NMPOM3OLLIIO0 65 MUMNITMOHOB NET Ha3ag,
[eonorn n NnaneoHToNorM 4YacTo BbiCKa3biBaOT UAELD, YTO

B TO BPEMS NPOU3OLLSO CTOMNKHOBEHUE C BOMbLUNM TRIR |

acTepomgom Unm KOMeTou

B 1990 roay ata Teopua noareepannacb. KOCMOXUMUK _ |
AnaH XungebpaHa oTKpbIs KOMbLEeobpasHyto CTPYKTYpY, Sl

nmeroLlyro 180 KM B AnamMmeTpe 1 Bo3pacT 65 MUNIMOHOB
NneT, KOTOPYH BCe eLle MOXHO pasnuynTb Noa
OCafo4YHbIMU CroAMKM Ha nonyocTtpose KOKkaTtaH B
Mekcuke. KOHTYpbl 3TOU CTPYKTYPbl BUAHbI HA KapTUHKE.

He3asucumo om moYHbIX rnpu4uH Mmaccoseoeco
6bIMUPAHUA, cHUMaemecs, 4mo Mbl KUueeM 8 cHacmiiueoe
8PEMH, NOCKOJIbKY maKue CIMOJIKHOBEHUHA CrlydaromcH
nuwb pai3 e 100 musnnuoHos nem!




LlyTKka-MUHYTKa

.

Korga yclibllwarll, 4To XKuBellb B CHACTJINBOE BPpEMHA



LLlyTKka-MUHYTKa

bpaTteu, pasanuyan cnytHukn CatypHa!

9710 [laHgopa A aT0 'laH (nenbMellek, BapeHUK, PO3e




LlyTKka-MUHYTKa

A o910 [ladbHWUC, N OHa cOo34aEeT BOJSIHbI




3HanOiThb:
-KOMeTy

-po3cCisiHe 30psHe
CKYMNYeHHS
-3aNnLLIOK HaJAHOBUX
-TYMaHHICTb Eckimoc
- KpabonogibHy

TYMaHHICTb

-Lunem Topa
-ranakTtuky Koneco
Bo3a

-TyMaHHicTb Mypaxa.

LLlo we Bu 3moxeTe
TYT 3HAUTK?




Tak-c, TaKk-Cc, KTO TYyT Yy Hac? Axaxaxax
Munmac, KkpaTtep u ropa



KomeTa OHKEe 1 NOYTU TpU XBOCTA



