HHCTPYKIUSA
AJIS1 y4acTHUKA MyHUIIMNIAJIBLHOIO 3Tana
Bcepoccuiickoii oMMIuaabI LIKOJILHUKOB 10 acTpoHomun 2019-2020 yyedHoro roaa
Hoporoii apyr!

[Ipex e yem HayaTh pewiath 3anaHus PermonanpHOro srtana BcepoccHicKo ouMITAaabl
no actponomun 2019 rosa, 03HaAKOMBTECH C MTPABHIIAMH €0 TIPOBEICHHSL.

Bam OyneT BpydeH JIMCTOK C YCIIOBUSMH 33J[aHUI OJIMMIAAIBL. Y OeauTech, 9To 3T0 OyayT
3aJlaHus Ul TOTO Kjlacca, B KOTOpoM Bbl yuurtech. 3aaHus uisi BCeX yYaCTHUKOB HareyaTaHbl Ha
nByX crpanunax. KoamdectBo 3amanuii — 6, Ha ux pemienne Bam Oyner orBeneno 4 vaca. Bpems
OTCUUTHIBAETCS OT MOMEHTA BbLAAYH JINCTKA C 3aJaHUSIMHU.

Kpome storo, Bam 10JKHBI BBIIATH JIUCTHI CO CIPABOYHON MH(OpPMAIHEi, pa3penIeHHON K
KCMOJIb30BAHUIO Ha osummuazae. [IoMHUTE, 4TO 3TO — €IMHCTBEHHBIM MCTOYHUK, KOTOPbIM Bbl
MOXXETE€ I0JIb30BATHCS B TEUEHUE OJMMIINAJbI, MCIOJIb30BAaHUE JIIOOBIX JAPYTUX HCTOYHUKOB —
HapylIeHHe MpaBWJl OJIMMIIMAZABI, 3a KOoTopoe Bbl MokeTe OBITh HCKIIOYEHBI W3 COCTaBa €€
YY4aCTHUKOB. Bpl  Takke He MOXKET€ IIOJb30BaThCi  IMEPEHOCHBIMH  KOMIIBIOTEpPaMH,
MIPOrpaMMUPYEMBIMHU KalbKyJASTOPaMU U MOOWJIBHBIMU TenepoHaMu (B JHOObIX (DYHKIUSAX) BO
BpeMs onumnuaabl. HacrostensHo pekomenayeM Bam OTKIIIOUUTE MX 10 OKOHYaHUS OJIMMIIHAIbI.

I[Ipu stomM Bbl MMeeTe mnpaBO MOJB30BATHCS HEMPOrPAMMHUPYEMBIM KalbKYJISATOPOM,
JOOBIMU  KaHTEISIPCKUMHU TPUHAJISKHOCTSIMHU (KaK CBOMMH, TaK U BBIJIAHHBIMA OPI'KOMHTETOM
omMnuaapl). Bel MoxeTe B J10060€ BpemMsi TNPUHUMATh MPOAYKTHl TUTAHUS, HO TPU ITOM
CTapalTech HE OTBJIEKATh, HE MENIATh U yBaXKaTh TPy Bammx npy3ei, HaX0IAIuXcsl psIoM.

Ecnu y Bac Bo3HMK BOMpOC 10 yCIOBHUSAM 3aJaHUM WIIM MTpaBUJIaM MIPOBEIEHUS OJIMMITUAbI,
HE 3a/IaBalTe €ro BCIYX, a NpocTo noguuMmuTe pyky. K Bam momoier coTpyHUK OprkOMHUTETA, a
IpY HaJIOOHOCTU OH MPUTJIACUT YIeHA KIOPH, KOTOPBIA OTBETUT Ha Barm Borpoc.

Bbl MoxeTe BpEeMEHHO NOKHMHYTh ayJuTOPHIO, MPU 3TOM BBl NOKHBI OTAAaTh CBOIO
pabouyio TeTpajab COTPYIHHKY OPrKOMHTETa, Haxonsulemycs B ayautopuu. OH BepHeT ee Bawm,
Korjaa Bel BepHeTech B ayAUTOPHIO U MPOJI0JDKUTE padoTy. OTHOBPEMEHHBIN BBIXOJ U3 ayIUTOPUN
JBYX WK 00Jiee Y4aCTHUKOB OJIUMITHAIbI HE IOTTYCKAeTCsl.

Bo Bpems onmumnuazabl Bce 3aUCH (B TOM 4Mcie YepHOBbIe) Bbl MokeTe nenaTh TOJBKO B
TeTpalab, BblIaHHYIO Bam oprkomurteToM. Jlemath 3amucu Ha Kakyio-nuOo Jpyryio Oymary
3anpemaerca. Ha OGnanke HamumiuTe cBOIO (aMWINIO, UMS U OTYECTBO, KJIACC M HOMEP ILIKOJIBI,
paiioH, rOpoJ WK MHOW HAaCEJIEHHBIN IyHKT, I'le HaxoauTcs Bama mikosa.

OcTaBbTe HECKOJIBKO MOCIEIHUX CTPaHUL TETPAAM JUIsl YEPHOBBIX 3alUCEH, MOJIUCAB UX
CIIOBOM «YepHOBUK.

Ecnu BeimanHoi Bam teTpaan HEOCTATOYHO ISl 3aUCE, MOJJHUMUTE pyKy. Bam BeimanyT
elle OJJHy TeTpalb.

B 3amanum Nel Bam HY»HO BhIOpaTh OJMH BEPHBII OTBET Ha MOCTaBJICHHBIE BOMIPOCHL. [Ipu
pELIeHUH OCTANIBHBIX 33[]a4 IOMHUTE, YTO KIOpU 00pallaeT BHUMaHUE, MPEXK/Ie BCEro, HEe HA OTBET,
a Ha CTPYKTYpy pelleHus, 000CHOBAaHHOCTb M CBSI3aHHOCTh 3aKOHOB U (PaKTOB, KOTOpbie BbI
ucnospzyere. CrapaiiTech mHcaTh IMOJHBIE M MOAPOOHBIE pEIICHHS, HO HE NOOaBIANTE B HHUX
JUIIHIOK WHGOPMALIMIO, HE OTHOCANIYIOCA K TeMe 3aJaHus. 3amuchd M PUCYHKH JelanTe
aKKypaTHO, 4yToObI Barr xoa Mbiciu ObLT JIeTKO MOHATH. [losyduB OTBET, mocTapaiTech MPOBEPUTH
ero u3BecTHpIMU Bam crioco0amu, 4TOOBI HCKITFOUUTH BO3MOKHOCTD CITyJailHBIX OIITHOOK.

Ecnu Bbl 3akoHUYMJIM penieHusi paHbUIE€ CpOKa, HE CHEIIMTE IOKUAATh ayJUTOPHIO.
Hcnonb3yiiTe ocraBiieecs BpeMs, YTOObI €lle pa3 MpOCMOTPETh U MPOBEpUTH Bce Bamu perienus.
HaBepHnsika, B HUX OyJeT TO, 4YTO MOXKHO YIyUIINTh, UCAIBHBIX PA0OT Ha OJIMMITUAJIE PAKTUYECKU
He ObIBaerT.

Or Bceil nymu xenaem Bam ycniexa Ha onumnuaze!



MyHununaJjabHbli 3Tan Beepoccniickoi oJiuMnuaabl IKOJIbLHUKOB
10 ACTPOHOMMH
2019-2020 yueoHblii roa
11 xnacce
MaxkcuMaJIbHbIN 0211 — 60

3ananmue 1. BeiGepute BepHBIil OTBET.

1. 3Be3anl ¢ Maccoii, paBHoii 50 maccam CoJiHIIa B Npolecce 3BOJTIOHUH MPOXOASIT
ITANbI

1) MpoTO3B€3/1a — OEnblil Kapiuk — 3Be3Ja TIJIaBHOM IOCJIENOBAaTEIbHOCTH — KpPAaCHBIM
CBEPXTUTAHT

2) MIPOTO3BE3/1a — 3B€3Ja TJABHOM MOCIEAOBATEIBHOCTH — KpACHBbI CBEPXTMIAHT —
CBEpPXHOBas 3Be3/1a

3) MPOTO3BE3/1a — TUIAHETapHAsl TYMAHHOCTh — KPACHBIN CBEPXTUTAHT — O€JIBIA KapJIuK

4) MPOTO3BE3/1a — 3B€3/a IJIABHOM MOCIEAOBATEIbHOCTH — CBEPXHOBAs 3Be3Aa — Oeblii
KapJIikK

2. Yto mpeacraBjsieT co00i TeMHas MOJ0ca, MAYIIAsi BAOJbL JAUCKA CHHPAILHOI
rajakTuku «Comopepo» M104

1) CKOIUICHHE XOJOHBIX 3B€3]l O3/IHUX CIIEKTPAIbHBIX KJIACCOB

2) MeCTa, B KOTOPBIX MHOTO IJIAHETAPHBIX TYMaHHOCTEH

3) HEMPO3pavyHbIi CIIOM MEK3BE3HON CPE/Ibl: MEK3BE3IHOM MbUIM U Ta3a
4) CKOIUIEHHE BOJOPOIHBIX 00JIaKOB

3. HexoTopas 3Be31a BABoe 0ouibiie U BABoe ropsiuee Connnma. Bo ckoiabko pa3 ee
CBETHMOCTDb NMPEBbIIAET COJHECYHYIO?

1) B 78 pa3 3) B 58 pa3
2) B 64 paza 4) B 98 pa3

4. Tloyuemy B KavecTBe CTAHJAPTHBIX CBeuyel /I omnpeJejeHHs] PaCCTOSTHMIA
NPeANOYUTAIOT HCIOIb30BATh IIePpEeMEHHbIE 3BE31bI?

2



1) OHHU fanblie BUIHEL

2) Takux 00ObEKTOB 0O4YE€Hb MHOTO
3) OHu UMeEIOTCs cpelin 3BE3/1 pa3HOT0 BO3pacTa
4) Nx nepuoibl NEpeMEHHOCTH JIETKO OMPEACIISIOTCS

5. Kocmosiornueckasi CHHIYJISIPHOCTD - 3TO

1) BCEJICHHAs] B IMPOILIOM, ¢ OECKOHEYHO MallbiIMU pa3MepaMH U OECKOHEYHO
BBICOKOH IIJIOTHOCTBIO

2) CTPYKTYpHOE COOTBETCTBHE OOBEKTOB

3) KpUTHYECKOE cocTosiHue BceneHHON, CkauykooOpas3HbI IEepexo] B HOBOE
YHOPSAJ0YEHHOE COCTOSIHUE

4) ACUMMETPHUS KOCMHUYECKUX 0OHEKTOB

5) cocrosiHue BceneHHON B mpolIoM, KOTOPOE XapaKTepU3yeTcss OECKOHEYHO

MaJIbIMHU pasMepaMu

6. FeJIHOIIeHTpH'-IeCKaSI cucTEeMA 00bACHSAET neT.neoﬁpasHoe ABHKECHUE IIVIAHET

1) pa3auuueM CKOPOCTEH IBIKEHUS 3eMJIN U TUIaHETHI 110 OpOUTaM

2) CYTOUYHBIM BpaleHHEM 3eMIIH

3) couetanueMm JBrkeHus CoJiHLA U IBHKEHUS TuiaHeT Bokpyr ConHila
4) W3MEHEHHEM CKOPOCTH JIBWKEHUS MJIaHEThI 10 OpOuTe

5) B3aUMHBIM PUTSHKEHUEM TLIIAHET

7. Ha ¢ororpadguu, cnesannoii 19 uroasi 2015 roga na Bepmmue ropnl IlacTtyxoBa
noxka3zaHo mnoJio:xkeHue Jlynol u BeHepbl cpa3y mocjie T0oro, kak kpai CojiHOa CKpbLics 3a
TOPU30HTOM.

Ha3oBure KOH(MUIypanuio MiIaHeThbl



1) KBaJIpaTypa 3) BOCTOYHAS! 3JIOHTAIUS
2) HIDKHEE COEIMHEHNE 4) 3arajHas dJI0Hr s

8. PacnpeneneHue 3HepruM B CIEKTpPe PeJIUKTOBOr0 H3JIYyYeHHSI COOTBETCTBYET
TemIepartype

1) 2,8K 3) 40K
2) 50 K 4) 273 K

9. [IpoHunamIas CIOCOOHOCTH OMHOKJIS € TUAMETPOM 00beKTHBA 60 MM paBHa

1) m=10" 3) m=11"
2) m=9,5" 4) m=12"
10. Pacnojio:keHHe COJTHEYHBIX CJI0€B, HAYHHAS € BHEIIHEro, MMeeT CJeLyIOUIU
MOPATOK
1) KOpoHa, XxpoMmocdepa, sa1po, hoTocdepa, KOHBEKTHBHAS 30HA
2) dboTocdepa, kopoHa, Xpomocdepa, KOHBEKTUBHAS 30HA, PO
3) KopoHa, ¢otochepa, xpomocdepa, siapo, KOHBEKTHBHAS 30HA
4) KopoHa, xpoMmocdepa, potocdepa, KOHBEKTHBHAS 30HA, SIPO
5) ¢doTochepa, KOHBEKTHBHAs 30HA, KOPOHA, XpoMocdepa, SApo

3aganue 2. B mciaMcKOM JIYHHOM KaJlleHJIApe TOJ COCTOMUT M3 12 JIYHHBIX MECSIIEB,
MOJIOBUHA U3 KOTOPBIX COCTOUT U3 29 nHeu, mosoBuHa — u3 30 aHeit. 3a 30 jeT B KaJlleHAAph
BcTaBigeTcss 11 BHCOKOCHBIX aHed. OnpenenuTb, 3a KakOW MPOMEXKYTOK BPEMEHHM B JIYHHOM
KaJieHAape HaOeXKUT JUIIHUIA TOJ] TI0 CPABHEHUIO C TPUTOPHUAHCKUM KaJICHJapeEM.

3anganme 3. TecHas ABOMHAs CHCTEMa COCTOMT M3 JIBYX OJMHAKOBBIX KOMIIOHEHT, TIOX0XKHX
Ha Comnnne. [lmanera oOpamraercst BOKpPYr IIEHTpa Macc 3TOW Maphl MO opOuTe, OJM3KOH K
KpyroBoil. ILIOCKOCTH OpOWTHI TUIAHETH NEPHEHIUKYJISpHA IUIOCKOCTH OpOWT 3Be3N, a
TEeMIepaTypHbIC YCIOBHS Ha JTOHM IUIAaHETE MPAKTHYECKH HEOTIMYMMBI OT 3eMHBIX. Haiigurte
MPOJIOJDKUTEIBLHOCTh IOJIa Ha TUIaHETE.

3ananme 4. 3se3na Cupuyc HaOMOAAIaACh B BEpXHEH KyJbMHHAIIUU B JIBYX MYHKTax (OIHU
13 KOTOPBIX HaXOJUTCS Ha 3KBaTOpe) ¢ pa3HuLel B 2 yaca. [Ipu sToMm ee BbIcOTa HaJ TOPU3OHTOM
cocraBisuia 73° u 78°. OlleHUTE paCCTOSIHUE MEXKIY IMYHKTaMH, B KOTOPBIX MPOBOJWINUCH
HaOJIFOIEHUS.

3aganue 5. Onenure, cKoIbKO 3Be3] Takux kak Kanomyc (o Kuns — BTOpas mo sipkoctu
3Be3/1a HOYHOro Heba, 3Be3aHas BenuunHa M = -1™) HyxHO cobpaTh BMecTe, 4TOObI OHU CBETHIIU
TaK ke ApKo, Kak nonHas JlyHa (3se3aHas BenuuuHa m, = -12.7™)?

3aganue 6. B 1917 rogy Puun u Keptuc obnapyxunu B cnupansHom o0bexkte NGC 224
(M31) mosBistOIIAECS ¥ Yepe3 HECKOJbKO JHEH HMCYe3aroliue spkue Toukd. [IpeamnonoxuB, 4To
3TO HOBBIE 3BE3/Ibl B MAaKCUMyMe OJiecka W M3MEPUB BUAMMYIO 3BE€3HYIO BEJIHMUMHY 3THUX 3BE3]1 B
Makcumyme Onecka Puum u Kepruc Beumcnounu pacctossaue Ao Hux. OHO oka3anochk
MpUOIM3UTENbHO paBHBIM 460 ThICAYaM MapceKk, 4TO B MATHAAUATH pa3 OoJsblie auamerpa
lanaktuku.

Omnpenenure CBETUMOCTh STOTO CHHPATHHOTO 00BEKTA, €CIIU €r0 MOXKHO HabII0AaTh B BUJIE
TYMaHHOTO NATHBIIIKA BUIMMBIM OneckoM +4,3",

O kakoM 00BeKTe uaeT peub B 3amaue? KakoBo paccTosiHME 10 HEro Mo COBPEMEHHBIM
OLICHKam?
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CITPABOYHBIE JTAHHBIE

OcHoBHBIE pU3HYECKHE H ACTPOHOMUYECKHE MOCTOSIHHBIE
I'paBurtanmonnas nocrosiaHas G = 6.67- 10 M kr e ?
CKOpOCTB cBETa B BakyyMe C = 2.998-10°% m/c

[Tocrosinnas Credana-bonpnmana G = 5.67 108 krc 3 K™
AcTtpoHoMHueckas eauHua 1 a.e. = 1.496:10" M

Iapcek 1 nk = 206265 a.e. = 3.086:10™ M

Jannbie 0 CosHue

Caertnmocts 3.88:10%° Br

CnexTpanbHsblii knace G2

Bunumast 3Be31Hast Benmnanna —26.78™

A6conmoTHas GoloMeTpuYecKas 38e3/Has BenuuuHa +4.72™
IMokasatens usera (B-V) +0.67™

Temnepatypa noBepxHocTH okoso 6000K

Cpennuii rOpu30HTaIBHBIN Napaiake 8.794"

Jdanunbie o 3emJie

Okcuentpucuret opoutsl 0.017

Tponmueckuii rox 365.24219 cyrok

Cpennsist opoutanbHasi CKOpocTh 29.8 kM/c

[Tepuon Bpamenus 23 yaca 56 munyt 04 ceKyHIbI

Hakiion skBaTopa k sknunrtrke Ha 3moxy 2000 roma: 23° 26’ 21.45"
DKBaTOopHabHBIN pagnyc 6378.14 km

[Tonsapueiii paguyc 6356.77 km

Macca 5.974-10°" xr

CpenHsist II0THOCTH 5.52 rem

Jdanunbie o Jlyne

Cpennee paccrosinue ot 3emiuun 384400 km
MunumainbHoe pacctostnue oT 3emin 356410 km
MakcumanibHO€ paccTosinue oT 3emiid 406700 kM
Okcuentpucuret opouTs 0.055

Hakion mockocTu opouTsl K skimuntuke 5°09’
Cunepuyeckuii (3Be31HbIN) nepuo oopamienus 27.321662 cyTok
Cunoaunueckuit nepuoj obpamenus 29.530589 cyrok
Pannyc 1738 km

Macca 7.348-10% kr wm 1/81.3 maccer 3emmn
Cpennsist moTHOCTH 3.34 rem

BusyaneHoe reomerpuueckoe anboeno 0.12
Bunumas 3Be3iHas BeIMUYMHA B IOJIHOIYHUE —12.7"



OU3NYECKUE XAPAKTEPUCTUKU IIJIAHET

IInanera Macca Pagnyc IImot- [Tepuon Haxnon I'eo- | Bungu-
HOCTh BpaHleHI/IH 3KBaTOpa K MeTp. Mas
BOKPYT OCM | IIJIOCKOCTH [ aJib- | 3BE3[-
opoutel | Oemno Has
BCJIN-
qyuHa**
KI' MacCChbI KM paanychbl rem rpaaychl m
3emMutn 3emMutn
Mepxypuit | 3.302:10° | 0.05271 | 2439.7 | 0.3825 | 5.42 58.646 cyr 0.00 0.10 | -0.1
Benepa 4.869-10* | 0.81476 | 6051.8 | 0.9488 | 5.20 | 243.019cyr* | 177.36 | 0.65 | —4.4
Bemist 5.974:10** | 1.00000 | 6378.1 | 1.0000 | 5.52 23.934 uac 23.45 0.37 -
Mapc 6.419-10® | 0.10745 | 3397.2 | 0.5326 | 3.93 24.623 uac 25.19 0.15 | -2.9
[OmnuTep 1.899-10 | 317.94 | 71492 | 11.209 1.33 9.924 vac 3.13 052 | -2.9
CarypH 5.685:10%° | 95.181 | 60268 | 9.4494 | 0.69 10.656 uac 25.33 047 | -05
Vpan 8.683-10® | 14.535 | 25559 | 4.0073 1.32 17.24 vac* 97.86 0.51 5.7
Henryn 1.024-10% | 17.135 | 24746 | 3.8799 1.64 16.11 vac 28.31 0.41 7.8

* — oOpaTHOE BpaIlleHHeE.
** _ 1 HanOobIIeH 3IoHranud Mepkypust 1 BeHepsl u Hanbosiee OJIM3KOro IPOTHBOCTOSIHUS BHEIIHUX

TIJIaHET.
XAPAKTEPUCTHUKHU OPBUT IIVIAHET
Ilnanera bonpmrast monyocs  [OkcrienTpuc| Hakion k Tlepuon CuHOIUYIECKII
UTET TJIOCKOCTH | oOparieHus Mepros
SKITUNITHKI

MJTH.KM a.e. TpaIycChl CyT
Mepkypuii 57.9 0.3871 0.2056 7.004 87.97 cyt 115.9
Benepa 108.2 0.7233 0.0068 3.394 224.70 cyT 583.9
SemIst 149.6 1.0000 0.0167 0.000 365.26 cyT —
Mapc 227.9 1.5237 0.0934 1.850 686.98 cyT 780.0
FOmmrep 778.3 5.2028 0.0483 1.308 11.862 ner 398.9
CatypH 1429.4 9.5388 0.0560 2.488 29.458 ner 378.1
Ypan 2871.0 19.1914 0.0461 0.774 84.01 mer 369.7
Hentyn 4504.3 30.0611 0.0097 1.774 164.79 ner 367.5




