Tpetuii 3Tan pecny6ankaHckoi oMMNUaabl N0 yueOHOMY NMpeaMeETy « ACTPOHOMMSA»

BapuanrT 1

2021/2022 yueOHbIii roa

3a1aHUs TEOPETHUYECKOIrO Typa

1. Yuranu nu Bel kobHEBIH yueOHuK acTpoHoMuu? (20 6am1oB)

Kakue OTKpeITHS, OnMcaHHble B yuyeOHHKe acTpoHOMUH Juid 11 kiacca, COBEPIIMIN HH-
JKENEPEYNCIICHHBIE aCTPOHOMBI B YKa3aHHOeE (€CJIM 3TO UMEET 3HaYeHHe) BpeMs '/

I Ipumep oTBeTA:

1. M.B. Jlomonocos, 1761 — otkpsiTie atMocdepsl y Benepst.
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YyYyeHBbIH

A.A. ®puaman, 1922
A.A.benononsckuii, 1899

B.JA. Ctpyse, 1816-1855
[.A.T'amo0B

HaBun ®@abpunuyc, 1596
Jxeimc [Ixunc, 1919
Jxepapn Koiinep

. J1. )KoHrosoBuu
Wmmanyun Kant, 1755
Morann batiep, 1603
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YyYyeHbBIN

A.A. Opuaman, 1922
A.A.benononbckuii, 1899
B.A. Ctpyse, 1816-1855
['.A. T'amoB

JlaBupn ®@adbpunmyc, 1596
Jlxeiimc JIxxunc, 1919
Jlxxepapa Koinep

N.J1. Y)KoHromaoBuy

Nmmanyun Kanr, 1755

Horann baiiep, 1603

Horann Kemnnep, 1609
Ucaax HerotoH, 1687

Hoszed Dpaynrodep, 1814

M.A. KoBasnbckuit, 1859

H. I'lorcon, 1856

Hukounait Konepuuk, 1543

Yunesm ['epwens, 70-e r.r.

XVIII B.
Xpucrtan ['toitrenc, 1655

nBUH Xa0071, 1924

Aiinap Nepummnpyur, 1910

Nenm/m  YueHwmt

11 Horann Kemnep, 1609

12 Ncaak HetoToH, 1687

13 Hozed @payurodep, 1814
14 M.A. KoBasisckuii, 1859
15 H. Ilorcon, 1856

16 Huxkonait Konepnuk, 1543
17 Yunesam 'epmens, 70-e r.r. XVIII B.
18 Xpucrtuad [ roiresc, 1655
19 DIBUH Xabom, 1924

20 OuHap I'epummnpysr, 1910
OTKpBITHE

TMUIIOTE3a O paclIupeHUuH BeeneHHOoM.

CABHUI CIIEKTPAJIbHBIX JIMHUH B CIIEKTPaX 3BE3]I.
U3MepeHue IUHEI [1yJIKoBCKOro MepuanaHa.
runore3a «bonsmoro B3peisay.

nepemenHas Mupa Kura.

oOpa3oBanue muaHeT u3 Bemectsa CoJHIA.

[0sIC aCTEpPONIOB 3a opouTol HenTtyHa.
pa3BUTHE KOCMHYECKOH I'€OE3HH.

oOpasoBanue CoJiHIIa U IIJIAaHET W3 BELIECTBA
ra3oBOM TYMAHHOCTH.

cucteMa 0003HaAUEHHS 3BE3] ¢ MCMIOJIL30BaHMH-
eM OyKkB rpeueckoro andasmura.

IIEPBBIH U BTOPOH 3aKOHBI ABHKEHMS IIJIAHET.
3aKOH BCEMHUPHOI'O TAMOTECHHMSI.

JIMHUU norjoumeHus B crexkrpe CoHua.,

crioco0 Juis oKasaresibeTBa BpauleHus [ anax-
TUKM.

GopmyJsia CBA3M OCBELIEHHOCTEH M BHJAMMBIX
3BE3JIHBLIX BEJIMYHH,

reJIMOLCHTPHYECKAs! CHCTEMa MHpa.
pacrpeaesnenue 3se3z B | ajakTuke.

OTKpbITHE KoJsiel CaTypHa.

pa3pelmieHe TyMaHHOCTH AHJApPOME/bl Ha OT-
JICJIbHBIC 3BE3/1bl.

nuarpamMMa «CrieKTp-CBETUMOCTD ).
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TpeTtuii 3Tan pecnyOJnKaHCKOM OJIMMNKabl N0 y4eOHOMY NpeaAMETY « ACTPOHOMMSA)
2021/2022 yuedHbIH roa

2. Heoburaemsblii ocTpoB. (20 6a110B)

[lorepneBiune KopalbyieKpylleHHEe pelnan OoOyCTpOMTbCS Ha HEOOMTAeMOM OCTPOBE,
BJQJIM OT Oyiar COBpEMEHHOM LUBUJIM3alMH. B TeyeHue roja oHM 3aMETHIIH, YTO [ABa pa3a TCHb
OT BEPTHKAJIBHOTO IECTa OTCYTCTBOBAJA, a MAaKCHMalbHas ee JUIMHA B NOJIIEHb B Jiekabpe
MEHBIIIE €¢ MaKCUMaJIbHOM JIJIMHEI B MMOJIIEHB B HIOHE B 1,5 pa3sa.

Hcnonp3ys 3TH JaHHbBIE, OTBEThTE Ha CIIEAYIOIIHE BOIIPOCHI.

a) B xaxol xi1uMaTnyeckoii 30He OHH OKa3aJIUuCh?

6) Uemy paBHa (C TOUHOCTBIO JI0 YIJIOBOH MHHYTHI) reorpapuueckas 1poTa OCTpOBa?

B) Kakas yacTh HeGecHO# cdepbl (C TOYHOCTBIO O COTBIX J0JIEH MPOLEHTOB) AOCTYIHA
U1 HaOoIeHMsl HA HEM?

r) Kak nusMeHnsercs npoMexxXyToKk BpeMEHH MEXY NEPBbIM U MOCIEAHHM KaCaHHUEM JIMCKa
CoJIHIIa IUIOCKOCTH MaTeMaTHYeCKOTo TOPU30HTA TIPH ero 3axoze (BOCX0Z€) B TEYEHHE roja’

(IToackazka: cuuraiite, yTo 3emist ABmKercs Bokpyr CoJyiHLA IO OKpPY)XHOCTH, HE 3a-
OyIpTe yuecTh pedpakiuio, yriosoi paauyc CojHIla TpUMUTE paBHBIM 16°.)

Penienue:
a) IlockonbKy T€Hb OT BEPTHKAJIBHOIO Il€CTa OTCYTCTBYET, KOrJa CosnHIlE B 3€HHUTE, U

9TO B TEYEHHE OJHOI0 rojia HabII0JaI0Ch 2 pa3a, TO OCTPOB PaCHOJI0XEH B TPOIMHUKAX, IPHYCM
MoJIyLIapue FO)KHOE, TaK Kak B IeKaOpe TEHb KOpo4e, YEM B HIOHE.

0) JInuHy TEHH HaxXO0AuM 110 popMmyJIe:
L=H- tan(z) rae: H — BpICOTA IIECTA, Z = i(5 - (o) — 3eHUTHOE pacctosinue CosiHIa B

MOMEHT €ro BepXHeH KyJIbMHUHaAIMH, & — ckiloHeHue CosHla, ¢ — reorpauyeckas MUpOTa Me-

cTa HaOJIFOACHUA.
[TOoCKOJIBKY 3€HUTHOE PacCTOSTHHE BCEra HEOTPULIATENIBHO, TO

L,=H-: tan(p + 23°26') — MakcuMaIbHas JUIHHA TIOJIY/ICHHON TEHHU B ieKalpe;

MY tan(23 °26'—¢)) — MaKCHUMaJIbHas JJIMHA MOJIYIEHHON TEHH B HMIOHE.

UTak:
L

ﬂ=

L, 1 _H-tan(p+23°26)
L, 15 H-tan(23°26'-p)
tan(23°26'¢) = 1,5 - tan(g + 23°26")

KanpkynsaTop B IOMOLIb:
@ = —4°12' — reorpaduyeckas HUPOTa OCTPOBA.

B) Buaumyio (B TeueHue rojia) 4acTh HeOeCHO# cdepsl HaX0AUM 110 (hopmyJIe:
D, 27(1 + oS Q) 4 (1+ cos(—4°12 )) 09987 =99.87% .

S, Ar 2
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TpeTuii 3Tan pecny0JIMKaHCKOI 0OJUMMKazb N0 Y4eOHOMY MPEAMETY « ACTPOHOMHSA)
2021/2022 yueOHblIii roa

r) 3anudmeM (Gopmyiay, Mo KOTOpOH MOXHO HAWTH 3€HHTHOE pPACCTOSIHUE TOYKH Ha
HeGecHolt chepe, o H3BECTHBIM ee yacoBoMy yriy (1) u cxionenuio (5) B Mecte, reorpaduye-
cKasi HpoTa KoToporo (@):

COSZ =SINO0 SN @+ COSO - COSQP - COST .
Orcrona:
COSZ —SIN O -sin @
cosd-cosQp
B MOMEHT 3axoa HHXXHEro 1 BepxHero kpas CoJiHLa, 36HUTHOE pacCTOSHUE €ro LHEHTPA.
z, =90°-16'+35'=90°19
Z, =90° +16'+35'=90°51"
[TpoMeXyTOK BpEMEHH, B T€4eHHE KOTOporo 3axoauT CosHLe:

COSI =

Y ' " 5
At = goos 084 smé‘sm@_acoscgsz, sin sm(a
COSO COS P cosécosqo
B MOMEHT JIeTHETO COJIHLECTOSHUS:
c0s90°51'— sin 23°26'sin(— 4°12') c0s90°19'— sin 23°26'sin(- 4°12')
At = acos = —acos— o ! o
c0s23°26' cos(— 4°12') cos 23°26 cos( 4 12)
At =140c¢
B MOMEHT 3UMHEro COJIHLUECTOSHUSA:
c0s90°51'—sin(~ 23°26')sin(- 4°12) c0590°19'=sin(— 23°26')sin(- 4°12)
At = acos acos—— = =
cos(— 23°26')cos(- 4°12') cos(— 23°26")cos(— 4°12')
At =140c¢

B MOMEHTHI paBHOJAEHCTBHH:
c0s90°51'-s1n 0“0')sin(— 4°12') =g c0s90° 19'—5111(0“0')3111(— 4°12 )
cos(O"O')cos(— 4°12') cos(0°0')cos(— 4°12')

At = acos

At =128c¢

S
OTBeT; a) I0XHbIE TPONUKH; 0) @ =—4°12'; B) S_ =99,87% ;1) At € [128 c;140(3].

0
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TpeTnii 3Tan pecny6aMKaHCKoi OMMNKAbI N0 YUeOHOMY NpeaAMETY « ACTPOHOMHA
2021/2022 yyeOHBIN 1ol

3. Cucrema mupa Konepnuka. (20 6anyioB)

[IpencraBbTe cebe, yro Bel xuBere Bo BpeMeHa KomnepHuka v H3y4dacTe €ro rejinoueH-
TPUYECKYIO CHCTEMY MHUpa. Bbl H3MEPHIIM CHHOAWYECKHH MEPHO (OTHOCHUTEILHO 3emiin) obpa-
meHus Mapca Bokpyr CoJiHIa, ¥ €ro coOCTBEHHOE NBH)KEHUE B NPOTHBOCTOAHHH (OTHOCUTEIIb-

O

HO 3eMJIH), KOTOpble OKa3aJuCh paBHbIMH 2,135 3B€3QHOTO roaa v — 0,357 oo
mK

[ToscKa3ka: MPOAOKHTENBHOCTD 3BE3QHOTO roaa 365,26 CyTOK, 3aKOHBI Kennepa eme
HE OTKPBITHI, IO3TOMY MCIIOJIb30BaTh MX AJIs peLICHHs JaHHOH 3a1a4H HEJIB3A!!!).

a) Onpenenute paauyc opoutsl Mapca B aCTpPOHOMUYECKHX €IMHHIIAX.
6) Bo ckoJBKO pa3 OTIMYAIOTCA APYT OT APYyra MPOMEXYTKH BPEMEHH MENKIY €TI0 TpeMs

[10CJIEIOBATEILHBIMM KBaApaTypaMu’

B) Paccuuraiite BpeMs monsaTHoro ABHxeHus Mapca.
Be! noxuau 1o 1728 rozxa u y3Hanmu 06 abeppaliiy CBeTa — aCTPOHOMHIECKOM ABJICHHT,

MOATBEPIKIAIOIIEM JIBUKEHUE 3€EMIIH OTHOCUTEIIBHO CoH1a.
r) Bo ckoapko pa3 miomanes adeppalliOHHOro 3JUIMIICA Beru (a' =18‘37"",0 =38°47)

MeHBIIIe «IIom@anu» abeppanronHoro ymnca Cupuyca (a =6'45"",0 = "16°43')-

Pewienue:
a) OmpeeuM cuaepuyeckuii mepuos obpauienns Mapca OTHOCHTEIBEHO CosH1a B CYT-

Kax, IIPA TOM YYTEM BEJIMYHHY 3BE3/IHOI0 rojia (Tz = 365,26 cymox):
1 1 1 1 T |

— — — ——

RN e T T S
- T,-S _ 365,26 2,135
Y S§5-T, 2,135-1
Co6CTBEHHOE ABHKEeHHE Mapca OTHOCUTEIBHO 3€MJIH B IPOTUBOCTOSHHUM:

= 687,07 cymok

360° _360°
g 72 1Pu Rip-0,=8;  DTysr ~ ip
- R, -R, R, —R,
360° 360°
WDy Ry — Oy Ry = T R\, T K,
M Z
3600 5 00
MZ E
B e 336,20 1 000 =1,524 aee
RS 300" e RO
5O 1 ) 687,07

6) Yron Mexay paauyc-Bekropamu 3emiin 1 Mapca B KBaApaType HaHZEM, pacCMOTPEB
OPSAMOYTOJIbHBIMA TPeyroJbHUK, B KOTOPOM 3€MJlsl — BEPIIMHA NIPAMOTO yIla, a Connue u Mapc —

BEPIIHHBI OCTPBIX YIJIOB:

-5 (1,000}
—= | =acos| —

[ToaToMy, NPOMEXYTKM BpeMeHH «7|. KBaapaTypa-COeIAMHCHHE-KBaApaTypa» H «T,:

KBa/IpaTypa-NpoTHBOCTOSHUE-KBAApaTypay OTHOCATCS APYr K IpYry Kak:
T. 360°-2-48,99 5 67

a = acos = 48,99°

E 248,99

Teopernueckuii Typ. BapuaHT 1. biaHk ans xKiopu 4



TpeTnii 3Tan pecrnyOJMKaHCKOMH OJIMMIKA/bI N0 y4eOHOMY MPEAMETY «ACTPOHOMHA
2021/2022 yueOHbIH oA

B) Yron a Mexay pamuyc-BekTopamHu 3emiud M Mapca B TOYKE CTOSHHS ONpPEACILICT
yCJIOBHE PABEHCTBA NPOEKIMIA UX JIMHEHHBIX CKOPOCTEi v, U V) COOTBETCTBCHHO Hd HOpMAaJIb K

MpAMOM, UX COEAUHSAIOLLEN:
v,|cos B =v,, cosy .
[IpuMEeHHB TEOpEMY CHHYCOB K TpEyroJIbHHKY, B BEPIIMHAX KOTOPOI
3emiist 1 Mapc, 3anuiuem:
sinff  siny
RM RZ

o nexar CoiHIe,

M. . oM
2 i 2
B =acos — | ERZ - = acos| — Rg =136,21°
\ v, Ry, 1 1, 1
2 2 2
\ P L
i R o) R TLaR: -
W2 | R2 X, R2 T2 R2 ]
y =acos |42~ —~ =acos |—  —— / =27,01
| v; Ry, 1),
\ 2 . 2 =] \ B0
vy R 1
COOTHOIIIEHHE MEXAY YrjaMy B HallleM TPEYTOJIbHHKC.
a+ f+y=180°

a=180°- B -y =16,79°
TakuM o6pa3oM, 3a BpeMs NOIATHOIO ABHXCHHS OT OJHOI'0 CTOSHUS N0 CICAYIOHLICIO,

yepe3 IPOTHBOCTOSHUE, Mapc IOJDKEH «OTCTaTh» OT 3eMJIM Ha yroJI.

2a =33,57%.
Bpems, 32 KOTOPOE 3TO MPOU30HIET:
2 33,57°

I=360° 360° 360°  360° L i i

r . T 36596 68708

r) ILnomaap abeppaliMOHHOTO 3JUIMIICA HAXOIHM 10 dopmyne:

S = mmab
a=205%"
b =20,5"}sin |

DKIUNTHYECKYIO LIMPOTY 3B€3/1bl PACCUMTHIBAEM IO hopMmyIie:

sin B =sind -cosg —cosd -sing-sina .

Bera:

sin 3, = sin38°47"c0s23°26'-cos38°47"sin 23°26"sin18"37" = 0,881
Cupuyc:

sin . = sin(~16°43")- cos 23°26'- cos(— 16°43)- sin 23°26"sin 645" = 0,637
OTHoOLIEHHE «IUTowaaeii» abeppallMOHHbIX JuncoB Cupuyca n Beru:

S 2w 138

S, 0,637
Ortset: a) R,, =1,524 a.e. 0) LI 2,67, B) t =72,72¢cymox ;1) 2C 1,38.

2 B
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TpeTnii 3Tan pecmy6JMKaHCKOMH OIMMNUAAbI 110 y4eOHOMY NPEAMETY « ACTPOHOMHSA
2021/2022 yueOHbIH oA

4. 3Be31bl IV1aBHOM Nocjaea0BaTeIbHOCTH. (20 6a/1J10B)

B pesynbTaTe M3yueHMs ABYX 3Be3jl, NpHHAIEXAUIMX [JIABHOH MOC/IEN0BATEIBHOCTH
yCTAQHOBJIEHO, YTO BHIMMas 3Be3jHas BeIMYHHA MEPBOH MEHbLIC, a BTOPOii GoJible YeM abCco-

TOTHAs 3Be3aHas BenumuuHa CosHua Ha 1”7, a MX TOPH30HTAIBHBIC NTApaIaKCh] (nodaHTa3zupy-
7
eM, YTO UX YIAJIOCh M3MEPUTH) MEHbIIE FOPH30HTATIBHOIO Mapajjakcd Conuaua B 1,234-10° w

0,876 -10° pa3 COOTBETCTBEHHO.

a) Ha kakoM paccTOSHUHU OT HAacC HaAXOAATCA OTH 3BE3/BI.
6) UeMy paBHBI CBETUMOCTH 3THX 3Be317

B) OlleHUTE paflycChl 3THX 3Be3] B paauycax CoNHLa.
r) Ha ckonbko JieT mepBas 3Be3la CTapmie BTOpO#, €ClI¥ M3BECTHO, YTO OHH MMOKUHYT

[JIABHYIO TOCJIEN0BATENLHOCTH OTHOBPEMEHHO?
(IToxcka3ka: abcoIoTHas 3B€3Has BEIMIHHA Connua M =4,83).

Pemenue:
a) 3B€3/Ibl HAXOAATCS OT HAC Ha pacCTOAHHH.

d =1,234- 10" a.e. = 59,826 nc,d, =9,876 - 10°a.e. = 47,880nc.

6) BuayMele 3Be3HbIE BETMYHHbI 3BE3/L:
m =M; ~-1=483-1=3,83

mz=MS+1=4,83+1=5,83

A GCOJIIOTHBIE 3BE€3/IHbIE BEIMYNHBI 3BE3 /L.
M. =m, 5-5lgd, =3,83 + 5-51g59,826 = —0,05

M, =m, +5-5lgd, =583+5-51g47,880 =2,43 |

CBeTUMOCTHM 3BE3:
L= 100,4(M5-—M1) s 100,4(4,33+0*05) — 89.90

L = 1 00,4(M s—My) _ 100,4(4,33—2,43) =913 :

B) Jlns 3BE31 raBHOI OCJIEA0BATEIBHOCTH 3aBUCHMOCTb CBETHMOCTD — paanyc.
L o R*?

1

R =L>? =2,38R;

e

R, = I3* =1,53R;

r) Bpems JKH3HH Ha IJIaBHOH TOC/IE10BATC/IbHOCTH:

10 10
[, = 19-5— = ——1-9—3— = 3,14 ' IOSﬂem,
Ll39 89,903'9
10 10
t, = -1—%—-— = —-121-—— =1,83-10" rem
5 9137

Pa3HocTh BO3pacToB 3BE3/1.

Ar=t, -1, =151-10"z1em.

Otsert: a) d, = 59,826 nc,d, =47,880nc; 6) L, =89,90,L, = 13
B) R =2,38R,R, =1,53R, ;1) At =151-10"sem.

Teopernueckuii Typ. Bapuant 1. bnaHk a1 xiopy 6
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Tpetuii 3Tan pecny6aMKaHCKOI ONMMMHALI 10 y4eOHOMY NpeaMeTy « ACTPOHOMHS
2021/2022 y4eOHBIH roa

5. Bpamenue I anaktuxu. (20 0a1yioB

B Hacrosmee BpeMs HU3BECTHO, YTO COJIHIIC HAXOAHTCS ROJIM3U IJIOCKOCTH TaJlaKTH4€-
CKOTO JMCKa, Ha pacCTOSHUH d =8knk OT €ro HeHTpa U JABHXKETCA CO CKOPOCTBIO, JeXallen B

[
e

KM KM
unTepBaie v €| 210—;230— |, npucymen i BCEX 3BE3/A naHHOM 00J1aCTH.

C C

a) IIycte HabmopaTenb HaXOOUTCSA MAJICKO 32 npenenamMu ['ajlakTUKH B CO3BE3/IUM,

Crpenblia 1 Ha0IIOAA€ET €€ BpaLCHHUE. B xaxoM HampasJICHUH: IIO yaCOBOIl CTpeEJIKE, UIH IPOTHB

Hee, OHO IIPOHCXOIUT UL HETro?

- 6) PaccunTaiiTe MpoaO/DKUTEIBHOCTD
B) UeMy paBHO, 6e3 ydyera MEX3BE3IHOIO orJyioleH|us cBeTa, MUHH

KpacHOTo CMeIleHHs (i HabmonaTessd Ha 3
HaxOISIIUXcs OT LeHTpa I aakTUKH Ha TOM JKC
(IToackaska: meKyJsIpHoe ABHKEHHE 3BE3/1 HE y4H
r) OLEHHTE YHCII0 3BE3/l, HAXOAAMINXCA OJIMKE K LIEHTP

(B MHJUIHOHAX JIET) raJlakTH4EeCKOro roza.
MaJIbHOE 3HAYCHHE

IMCKA,

paccTOSHHH, YTO H ConHue?

THIBATh).
y ["aJlakTHKH, Y€M CoJHILIE.

PerneHue:
a) Co3Be3ane CrpenblLia JICXHT B MIIOCKOCTH TJIJaKTHYECKOro JUCKa, [IO3TOMY JABHIKCHHE

3Be3/] IPOMCXOJUT «CJIeBa — HalpaBoy, ecIy TOJI0BA HAOIOATEN B I0JKHOM IOJTyLIapHH, a HO-
M B CEBEPHOM, HJIH, Ha00OPOT, «CIpaBa HAJIEBOY, €C/IH ToNoBa HabmoaaTels B CEBEPHOM 10-

yLIap¥H, @ HOTH B I0XKHOM, H OH — yeJI0BEK.
6) [anakTH4ecKuH rol — 310 nepuof obpameHus CoHIA OTHOCHTEJIBHO LICH

Tpa ["anax-

THKU:
r_ 2R
V
.8.10° - 206265 -149600000
T = 272 -8-10 02305 - S =6.74-10" c = 214 man.nem .

.8.10° - 206265 -149600000
- - =7,39-10'5(:=234Mﬂn.ﬂem

=___-_—-———-—'_—_- a—

: 210
T e [214;234|mnn.nem.
) KpacHoe cMeleHHe ONpeaeiieT paJMalibHas CKOPOCTh 3BE3/ibl OTHOCHTEJIBHO CoJH-
a, KoTopas paBHa pasHOCTH NpOeKLHii CKOPOCTH 3B€3/ibl H CKOPOCTH CoJiHIIa HA NPAMYIO, HX

cOeIMHAIOLIYIO:
KpacHoe CMEIIEHHE B CIIEKTPE 3B€3[, HaXOMAIMXCA OT HEHTPA [aJJakTHKH Ha TOM XK€

paccTosiuH, 410 ¥ COJHIIE, BHI3BAHHOE HX OTHOCHTEIILHEIM JIBU)KEHUEM, OTCYTCTBYET.
Ho, ocraercs eme OpOMTaNbHOE JBHXXEHHE 3EMIIH BOKPYT CoJiHLIa, CO CKOPOCTBIO

KM
v = 30— , MUHUMAJIbHOE 3Ha4€HHEe KPaCHOro CMELICHUS KOTOPOTO:

C
V 30 _
ZM]N-—-—'—:—' _"""=""'IO4.
¢ 300000
Teoperniecknii Typ. Bapuanr 1. baank s XKI0pK
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TpeTnii 3Tan pecny6nnMKaHCKO# OTMMNHUAABI 10 YUeOHOMY MpeaMeTy « ACTPOHOMUSA
2021/2022 yueOHbIH TOA

r) OnpesiennuM Maccy 3Be3/1 BHyTpeHHeid (1o oTHomeHuto K ComHIly yacTH I'anakTHKH):

M v —GM"MC
d d’
dv: 8-10°. . . :
Mo dv; _ 8-107 - 206265 -1496000000 00 - 210000 - 210000 ~163-10" k2 .
G 6,67-107"
2 3
M= % _8-107-206265 '14966(;(;0(}(())(31(])0.230000 .230000 196-10" k2

JIJisg OLIEHKH YMClIa 3BE3J, pa3euM MOIydYeHHbIe 3HaY€HHs Ui MAcChl BHYTPEHHEH Ya-
ctu ["anakTrku Ha maccy CoJiHIA — CpeAHECTATHCTHYECKYIO 3BE3/TY .

M ‘ 1 : 41

N, =—LL= ik 1?0 =82-10° =82 mapo
M, 210
M ) : 41

N, = g 12] =98-10° = 98 mapo
M 20

N €[82;98]mapo.

OTBeT: a) ABMXXKEHHE «ClieBa — HAlpaBO» MJM «CHpaBa — HAJICBOY, B 3aBUCUMOCTH OT
OpHMEHTALMX HaOMroAaTenss OTHOCHUTEIPHO IMCKa [‘amaKkTHKH,

0) T € [214;234]mn.ﬂem. B) 2y = ~10%;r) N e [82;98]mpc).

OO0111€e NPHHIMIIBI OLICHKH 3a/1aY:
1. Kaxxnas 3anaya, Kakoii Gbl «pa3HOii CJI0XKHOCTHY OHH He Kasanuch — 20 6aos.

2. Kaplit MyHKT 3a71a4i — paBHOE KOJIMYECTBO OAJIIOB.
3. OCHOBHOI# apr'yMEHT TO, YTO HAIIUCAHO B y4YEOHUKE aCTPOHOMHH I 11 xnacca.
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