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[Io TeoperndyeckOMy Typy MaKCUMallbHAsl OLIEHKAa pPE3yJbTaTOB YYacCTHHKA
BO3pacTHOM Tpymmbl 11 kiacc ompenensiercs apudMeTHUYECKOH CyMMOM Bcex
0aJuIoB, MOJYYEHHBIX 3a BBINOJIHEHUE 33/JaHUA M HE JOJDKHA IpeBbIIIaTh 48

0aJuIoB.

3AJIAHUE 1.

VcnoBue.

DKBAaTOPHAILHBIC KOOPIMHATHI 3Be3bl Apkryp o = 14"15™40°% § = +19°10'57",
SKBaTOpHaIbHBIE KoopauHatel Crmkn o = 13"25™12° § = -11°09'41”. B onny
BECEHHIOIO HOYb, B CTaBporiosne, BEpXHss KyJIbMUHALUMA ApKTypa mpousonuia B 0
4acoB 3BE3IHOTO BpeMeHH. B kakoe 3Be31HOe BpeMsi KyJabMuHHupoBana Cruka?

Pemenue.

[lockompky y Cnukum mpsMO€ BOCXOXKICHHUE MEHbIIE, 4eM y ApKTypa, OHa
KyJbMHHHUPOBAJA PaHbIIE, PA3HOCTh 3BE3JHOTO BPEMEHM BEPXHEU KyJIbMUHAILIMU
3BE3]1 paBHA Pa3HOCTHU UX NPSIMBIX BOCXO0KICHUU.

a(Apkrypa) — a(Crmxn) = 14"15™40° - 13"25M12°= 14.26" — 13.42" = 0.84"
s(Crmkn) = 0" — 0.84" = 23.16" = 23"10™
Kpurepun oueHnBanus.

3a TOJIHOCTHIO TIpaBWIbHOE pelieHue - 8 OamwioB. Eciu ykazaHa TOJBKO
MpaBWJIbHAS CBS3b 3BE€3JHOTO BPEMEHU KYJIbMUHALIUK C MPSAMBIM BOCXO0XKICHUEM —
2 Oamna. 3a omMOKy TOJBKO B BHIYMCIICHUSX CHATH 2 Oaa.

3AZJAHME 2.

VYcnoBue.

V 3Be3ger Crmka pammyc 5.6%10° km, >¢dextuHas Temmeparypa 25000 K.
CpaBaute cBeTUMOCTh CiKH cO cBETUMOCTHIO ComHIIA.
Pemenue.
Pannyc Crinku BeIpa3uM B COJTHEYHBIX pajinycax,
R =5.6%10°/6.96*10°= 8 Ry
BrIpa3zum cBeTUMOCTD 3Be3/1bI B cBeTUMOCTIX CoJHIIA

Lo (A1) = 02 (B2)" = 234108

Lo \Ro/ \To 5770

Kpurepun oueHnBaHus.



3a TONHOCTHIO MpaBUIBLHOE pernieHue - 8§ OawioB. 3a OMUOKH TOJBKO B
BBIUMCJICHHUSIX CHATH 2 Oama. 3a MpaBWIBHOE BBIPAKCHHE pajnyca B paanycax
Connia — 2 6amna. 3a npaBuiibHy0 GopMyiy s cBeTUMOCTH — 4 6ana. MoxxHo
HE BBIpaXaTh PaguyC OTIACIBHO B COJIHEUHBIX €IWHUIAX, PEIIMTHh BCIO 3a1ady
OJTHOM (hOPMYITOH.

3AJIAHUE 3.

VcnoBue.

B cnekrtpe 3Be3nnl Kamnrelina usmepen casur auHuu Hg Ha 3.35 anrctpem B
CHUHIOIO cTOpoHY. JlabopaTopHas jyrHa BOJHBI 1ieHTpa auHun Hy 4101 anrcTpem.
[lNopguunbiit mapamiake 3Be3abl Kanrtedina 0.2547. Kakum OyaeT paccTosiHue 10
3Be3el uepes 1000 met?

Pemenue.

CHBur CHeKkTpadbHOM JIMHUM B CHHIOIO CTOPOHY O3HA4aeT, 4YTO 3Be3]a
npubamxkaercs K HaOmogatemo. [lo dopmyne Jlomnepa MOXKHO BBIUKCITUTH
Jy4EBYIO0 CKOPOCTH 3BE3bI

AN =V =
V = c*AMXg = 300000*3.35/4101 = 245 xm/c

Yepes 1000 ner 3Be3na cranet 6ymxe k CoaHIy Ha
Ar = 245%3,15%10"*10° = 772*10"° km = 0.25 k.
ITo rognuHOMY mapajuIakCy MOYKHO OINPEIEIIUTh PACCTOSIHUE J10 3BE3/bI,
r=1/n =3.94 nk

Yepes 1000 net paccrosuue a0 38e3ab1 Kanreiina Oyaet 3.94 — 0.25 = 3.69 nxk.
Kpurepun onennBanus.

3a MOJHOCTHIO MpaBUIIBHOE penieHue - 8 OawioB. 3a OWMOKH TOJIBKO B
BBIYMCIICHUSIX CHATH 2 Oasuia. 3a mpaBUIbHOE BBIYMCIEHUE CKOPOCTU — 2 Oaia. 3a
MPaBUJIBLHOE BBIYMCICHHE H3MEPEHMsI PacCTOsiHUS — 2 Oamia. 3a IpaBUIIbHOE
BBIYKCIICHUE U3MEPEHUS pacCTOSIHUA — 2 Oaia.

3AJIAHME 4.

VYcnoBue.

Jns 3emHOrO0 HaOmrofaTesst BUAMMAs 3Be3/lHas BenumduHa FOmuTepa B 3amajaHoM
kBajpatype Obuta —2.0™. KakoBa Obuta ero BuanMasi 3Be3JHasi BEJIMYMHA B ITOM



KoHurypauuu ais HaOmonarenss Ha Mapce? OpOuTbl CUYUTaTh KPYTOBBIMU U
HaXOJIAIUMUCS B OJHOU MIIOCKOCTH.
Pemenue.
O603HauMM ayg - paccrosinue FOnurepa ot Conuia,
ay — paccrostnue Mapca ot ComHIla, pacCTOSHUS MOCTOSIHHBIE MPU KPYTOBBIX
opOuTax.
Bocnonb3yemcs popmyroit [lorcona
m; —m, = - 2.51g(E./E>)
YytemM, 4YTO, TMpPU HEU3MEHHOM CBETUMOCTH, OCBEUIEHHOCTh OOpaTHO
MPOTOPIIMOHANIbHA KBaAPATy pacCTOSHUSA, TOTIa
m; — my = 51g(ra/ry)
Ecau m; - Bunumas 3Be3qHas BenuuuHa FOnutepa is HaOmonarens ¢ 3eMiid, TO
B KBaJipaType

n= |aj—1=+v522—1=5.10a.e.

M, - BUuaUMas 3Be3Has BeanunHa KOmurepa mis HabmoaaTens ¢ Mapca, u

r,= [afy —ay = V522 —1.522 =497 a.e.

m, = my - 51g(rs/rp) =-2.0 — 51g(5.10/4.97) = -2.0 — 0.06 = -2.06
Jlnst mabmronarens ¢ Mapca FOnmtep B kBagparype sipue, 4em sl HabiroaaTens ¢

3eMuIn.
Kpurepun onennBanus.

3a MONHOCTHIO MpaBUJIIbHOE penieHue - 8 OawioB. 3a OWIMOKH TOJIBKO B
BBIYUCJICHUAX CHATH 2 Oayia. 3a mpaBwibHy0 (Gopmyny I[lorcona — 2 6amna. 3a
MPaBUJIBHYIO CBSI3b OCBEIIEHHOCTU C paccTOsHuEM — 2 Oaiia. 3a NpaBUIIbHOE
OIpeJeNIeHHe PacCTOSTHUM — 1o 2 aia.

3AJTAHUE 5.

YcnoBue.

DKCIEHTPUCHUTET JILTUNITUYECKON opOuThl mianetsl y 3Be3nbl COROT-20 paBen
0,56. Bo ckoibko pa3 OoJblinas moiayoch opouTtsl miaHeTsl COR0T-20 b Gonbiie
€ro MaJiou nmoiayocu?

Perenue.
9KCLI€HTpI/ICI/ITCT CBs3aH C HOJ'IYOCSIMI/I DJIJIUIICA BBIpa)KeHI/IeM
2 bz

e= [1— =

Haiinem oTcro/1a OTHOIIEHUE TTOJIyOCEU



2
b

@) =1-¢

a 1 1

—= 3 = =1.21

b 1—e2 0.83
Kputepuu orienuBanus.
3a TMONMHOCTHIO TMpaBWIbHOE pemnieHue - 8 OamioB. 3a oOmmMOKy TOJNBKO B
BBIYHCIICHUSIX CHATH 2 Oaya. 3a mpaBWIbHYIO (OPMYITY JUIsl SKCIICHTPUCUTETa— 2
Oasa.
3AJTIAHUE 6.
VYcnosue.

VY 3Be3abl 6 Per obnapyxeHa miiaHeTa, KOTOpas ABUTAeTCS BOKPYT 3BE3/bI C
opOuTambHBIM ~ mepuogoM 580 gHEH MO AJUIMNTHYECKOM  opOuTe ¢
skcreHTpucuTeToM 0.3 ¥ mpuOIMKaeTcsl K 3Be3/Ie HA MHHHUMAIBHOE PACCTOSHUE
1.26 a.e. OuieHuTEe Maccy 3BE3/IHI.

Pemenue.

[Io u3BECTHBIM OpPOUTANBHBIM XapAKTEPUCTHKAM HaWAEeM OOJBIIYI0 MOJIYOCh
OpOUTHI TIJIAaHETHI

g=a(l-e),
orcromaa=0/(1-e)=126/(1-0.3)=1.8a..

[Inanera nBuraercs mo opobute B COOTBETCTBUU C 3akoHamu Kerepa, ee macca
HAMHOTO MEHBIIIE MACChI 3BE€3/Ibl, TOATOMY MOKHO OMPEACIUTh MAacCy 3BE3/bI 110 3
3akony Kerepa

M = a°/P?

B atoii hopmyne nepros nomkeH ObITh B 3eMHBIX roaax, P = 580/ 365.256 = 1.59
Jer
M = 1.8%/1.59% = 2.3 macc ConHa.

Kpurepuu onieHuBaHus.

3a TOMHOCTHIO TpPaBUIILHOE pelieHue - 8§ OawioB. 3a OMMUOKH TOJBKO B
BBIYMCIICHUSIX CHATh 2 Oayuia. 3a MpaBWIbHOE BBIYKMCIIEHHE OOJIBIION MOIyOoCH
OopOUTHI TIaHETHl — 2 Oaia. 3a mpaBuibHOE TpuMeHeHue 3 3akoHa Kerepa — 4
Oasna.



