Po3B’s3ku 3aBnanp 111 etamy Beeykpaincbkol yUHIBCHKOT OJIIMITIAIH 3
acTpOHOMI1
11 knac

1. Y Cymax (¢ = 50°55") B meskuit aeHp omiBaHi CoHIE criocTepiraiocs Ha
BucoTi 62°32'. Busnaute cxusneHHst COHIIA 1 JaTy CIOCTEPEKEHHS.

Po3B’s130K

Bucora CoHug oniBiHi (B BepXHii KyJIbMiHAIII)

hy =90°— @ + 60,

7€ @ — IIAPOTA MICIIS CIOCTEPEIKEHHS,

8 — cxunenns CoHu.

3BiICH 3HAXOIUMO:

8o = hy + @ —90° = 62°32' + 50°55" — 90° = 23°27".

Take cxwienns CoHISE B JE€Hb JITHBOTO COHIIECTOSIHHS, TOOTO jaTa
crocTepexeHHs 21 yepBHsL.

2. 3 sxoi maHetn COHSYHOI CUCTEMH MOXKHA NMOOAYUTH HEO30POEHUM OKOM

CYIYTHUKH JIBOX CYCIJIHIX TutaHeT? BianoBigs oOrpyHTyHTE.
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VY nnaHetu mMoBHHHO OyTH ABI CyciaHl muaHeTu. Tomy Mepkypiid Ta Hentyn
BUKJIIOYaOThCA. KpiM TOro, y CycigHIX IJIaHET NOBUHHI OyTH cymyTHUKH. OTXe, 11e
He Benepa (60 y Mepkypist cynyTHHUKIB HeMmae) 1 He 3emuns (y Benepu Tex Hemae
CYITyTHUKIB).

JUist cioctepexeHHsT He030pOEHUM OKOM CYIYTHUK TOBHHEH OYTH JTOCUTh
BeIUKUM. Tomy $K CYNMyTHHKU-TIPETCHICHTH  po3risigaemMo Micsnp, [anmineesi
cynytauku Omitepa, cymytauk Catypua Turan 1 Hentyna Tputon. CymyTHUKH
Mapca 3 IOniTepa mobaunt He MOKHA (OCKITTBKM 1X HE BUJIHO 1 3 3eMJTi, sika OJmK4e
no Mapca), B YpaHa JA0cuTh BEeIMKUX CYMyTHHKIB Hemae. Tomy FOmitep (cycimni
Mapc 1 Carypn) Tta Carypa (cycigai muanetu FOmitep Ta VYpaH) Takox
BUKJIFOYAIOTHCA.

3anumraeTres AB1 maneTu: Mapc 1 YpaH.

Yum 6mmkue mianera 10 CoHIls, TUM sICKpaBili 11 cynmyTHUKA. Pagiycu opOiT
IUTAHET 13 30UIBIIEHHSIM TOPSAIKOBOTO HOMEpA IIAHETH JYKE MIBUIKO POCTYTh, TOMY
1 MiHIMaJIbHI BIJICTaH1 M1’ CYCITHIMM TUIaHETAMU TEX 301TbIITYIOTHCS 3 BiJaICHHIM
Bil Conug. KpiMm Ttoro, TpuToH — HallMeHIIMIl cepel BEIMKUX CYIMYTHUKIB, 1
nobaunTu Horo 3 Ypana Oyno 6 ckiamHo. OTxe, HIyKaHOW TuiaHeToro € Mape, 3
AKOr0 HEO030pOo€eHMM OKOM BHJIHO Micsaup Outst 3emni Ta lamineeBi CynmyTHUKA
FOmitepa.

3. Y mnonsiitHOi 3ipku piuHMN mapanakc crtaHoButh (,05", Benmuka MiBBICH
BUIMMOI opOiTu pgopiBHioe 2,0", a mepiox oOepranHs kommnoHeHTIB 100 pokis.
3HalaITh CyMy Mac 31pOK 1 Macy KOXKHOT 31pKH, SIKIIIO 31PKU 3HAXOSATHCS Bifl EHTPY
Mac Ha BIJICTaHAX, sIK1 BITHOCITHCS SIK 4:1.
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3a plyHUM NapalakCoM 3HaXOAMMO BIACTaHb JI0 31PKHU:
1 1
r==-= = 200k = 20206265 a.o..
T 0,051/
3Har04M BIJCTaHb Ta KyTOBUI pO3Mip BEJIMKOI MiBOCI, 3HAXOAUMO 11 JIHIHHUN

po3mip:

14

a=r-a=20-206265a 0 - ———: = 40 a.0.
206265

JIist 3HAXOJKEHHS CyMH Mac 31pOK BHUKOPUCTOBYEMO Y3arajlbHEHMM TpeTid
3akoH Keruiepa, mOpiBHIOIOUM PyX 31pOK HABKOJO CIIJIBHOTO IIEHTPY Mac 3 pyXxoM
3emuti HaBk010 COHIIA:

T>(M1+Mp) _ Te(Mo+Mg)

a3 - ad '

3BIIKM, HEXTYIOUM Macoro 3emMJji MopiBHAHO 3 Macoro COHIIS 1 BpaxOBYIOUH
napameTpu pyxy 3emii (ap=1 a.0., To=1 pik), 3HAXOAUMO:

My + M, = 8% E

1 + 2 - O 1002 13 O 4 O'
BII[HOHIGHHH BIIICTaHGI/I 31pOK BIJ IIEHTPY Mac OOEpHEHO MPOIMOpIiiHE iX

MacaM:
My _a; 1
M, a, 4
3BIJIKHA
M, = 4M,,
M; + Mz = M; + 4M; = 5M; = 6,4M,,
M, = —M@ 1,28M,,

M, = 4M; = 4-1,28Mg = 5,12M,.

4. TlonBiiiHa cucTeMa CKJIAAAETHCS 3 JABOX 31p OJHAKOBUX PO3MIpIB, ajie ix
TeMIlepaTypa BIAPI3HAETBCA B 2 pa3d. BuzHauTte amIunTyqy 3MIHM 30pSHOL
BEJIMYMHHU, SIKIIO0 HAXUJI OpOITH BIACYTHIN. B CKIIbKM pa3iB mpH LbOMY 3MIHIOETHCS
osmck cuctemMu? 300pa3iTh CXeMAaTHUYHO KPUBY OJIUCKY.
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Ceithicts  30pi L nponopuiiina T* ‘R? (ab0  moxxe Oytu  3HaligeHa 3
BUKOpUCTaHHAM 3akoHy Credana-Bombiumana: L = €5 = oT* - 4wR?), 3Bigku a4
BIJTHOIIIEHHS CBITHOCTEH MAa€EMO:

L, T;-R} T <T2>4

= 2Z) =2*=16
Ty

L, T}-RZ T
(po3mipH 3ip 3a YMOBOIO OJHAKOBI).
OckIbKHM BIJICTaHI BiJl CIIOCTepiraya J0 000X 31p OJHAKOBI, iX OJMCKU TaKOXK

BIJIPI3HAIOTHCA B 16 pa3iB:

CymapHuit OJIMCK 3aTeMHIOBAHO-3MIHHO 30pi B MaKCUMyMi Oyzie TOpIBHIOBATH
CyMi OJIMCKIB:

Epmox = E1 + E, = E; +16E; = 17E;.

B miHiMymi OnuCKy SICKpaBHil KOMIIOHEHT MMOBHICTIO HEBUIUMUMH,

Emin = E1.



Otxe, Omuck cuctemMu 3MiHIOEThCA B 17 paziB. Toxi 3rigHO 3 dopmylior
ITorcona

Am = My gy — Mppin = —2,5lg% =-2,5-1g17 = =3,1™.

Mix JBOMa OCHOBHMMH MIHYyMyMaMu OJHCKY Oyjae CIOCTEpIraThch
JOJaTKOBUN MIHIMyM Majoi TauOuHM (BiH BIJMNOBIA€ MPOMDKKY, KOJIH MEHII
SCKpaBUN KOMIIOHCHT HEBUIUMHUN 3a sckpaBimmuM). ['padik 3MiHE OJIHCKY

CXEMAaTN4YHO Ma€ BUITIAN.

i

Vv

5. Ilponwmkna cuna Ttemeckoma 19", Um wMoxkHa 3 HWOTro JOMOMOTORO
3apeeCTPyBATH KYyJIbOBE CKYMYEeHHS 13 MuUIbHoHa 3ip mnoAioHux CoHIo, 0o
3HAXOJAThCS B CYCIJIHIM ramakTuill Ha BiacTanl 10 Mnk?

Po3B’s130k.

3a dopmynoro Ilorcona

Ec
lg% =0,4(Mp — M,),

ne E¢, M — 6mck 1 abcomtoTHA 30psiHa BETUYMHA CKYTYEHHS,

Eo, Mo — Te x g Conng.

CBITHICTH CKYITYCHHS

E.=10°Ee.

AoGcomotHa 30psiHa BennunHa Conigt Me~5m, Toai

Mg — M, = 2,5lg 5—@

M. = Mg —2,5lg== =5 —25lg 10° = 5 — 15 = —10™.
o)

3B’5130K BUJIUMO] 1 a0COTIOTHOT 30pSTHUX BEIUYUH CKYITUCHHS:

M,=m+5-5Igr,

1e I — BIACTaHb JJO CKyM4YEHHS B MapceKax. 3B1JCH

m=M,—5+5lgr=-10—-5+51g107 = 20™,

OT)KE€, CKYITYEHHS B TEJIECKOM HE BUIHO.

6. OWiHITH TYCTUHY YOpHOi Jipu B IEHTpl ['anakTuku, SIKIIO BIJOMO, WIO
HABKOJIO HET 3 mepiooM 15,2 poky oOepTaeTbcsi 3ipKa 3 ENINTHYHOI OpOITOIO,

sAKa Ma€ BEJIMKY IBBICH, IO IOPIBHIOE 5,5 CBITIOBUX 1i0.
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3anuieMo y3arajabHEeHUM TpeTii 3akoH Kerepa,
T?(M+m;) _ 4m?

a3 G’
HexTyroun Macoro 30pi MOPiBHIHO 3 MACOIO YOPHOI IipH, OJEPKUMO:
4723
M = .
GT?

Paniyc 4opHoi nipu 3HaXOJMMO 3 YMOBH, 1[0 Jpyra KOCMIYHA IIBUKICTh Ha 1l
MOBEPXHI JOPIBHIOE MIBUAKOCTI CBITJIA:
2GM

2 = T -
3BIIKHA
26M

1
__2GM _ 2G 4m*a® _ 8m?a®
c2 ¢z Gr: 21?2’
Braxkarouu aipy chepuuHoro, 3HaX0AUMO i 00’ €M:

4 4 8G3M3 _ 32mG3M3
V=-nR3=-m- = :
3 3 c® 3c*
['ycTHA pedoBUHU YOPHOI A1pU
M M 3¢5 3¢t _ 3coT*
P =V~ 5@ = 5ong3MZ | 55,03 6748 | 512m5a5G
3c® G2T%

BpaxoByroun, mo
T=15.2 poky=4,80-108 cexynn,
a=5,5-24-3600-c~4,75-10°c (M, B IbOMY BHpa3i ¢ — NIBUJKICTh CBiTIIa),
3HAXOINMO:

3¢%-4,80%-1032

= ~ 1,3-10° (xkr/Mm3
p 512-3,145.4,756.1030.¢6-6,67-10~11 ! ( )




