MyuuuunaabHbli 3Tan Beepoccuiickoi 01MMIIMAAbLI LIKOJIBHUKOB 110
aCTPOHOMMH

2023-2024 yu. roa
10 kanace
Bo3MoxkHbIE peleHus

1. Pacnosioskure 00beKTHI B MOPSAAKE YBEJIMYEHUS HX MACChI:

a. Apkryp

0. JIyna

B. Ilnesianl

r. Carypu

1. IAPO KOMeThbl JHKe.

Pemenue. snapo xomersl JHke (1 Oamma), Jlyna (1 6amna), Carypn (2 Oamna),
ApkTyp (3Be3na) (2 6amna), [lnesasl (ckoruienue 38€3n) (2 Oanna).

MakcumyM 3a 3aga4y — 8 OaJIJIOB.

2. B HexoTopoM nyHkTte 3Be31a Bera (o = 18h 37m , 0 = +38°47') npoxoaur
TOYHO 4Yepe3 3eHUT. Kakyr 3Be3qy yaimie MOXKHO BHAETb M3 I3TOI0 IyHKTA:
Anrapec (o= 16h 29m , 6 =-26°26') niu Cupuyc (o = 6h 45m , 6 =-16°43")?
Pemenue. llupora sroro nmynkra 38°47" (ceBepnas) (3 6amna). [Tockonbky Cupuyc
Ha HeOecHOM cepe pacrosokeH ceBepHee, yeM AHTapec (Oyke K HeOECHOMY
AKBATOPY), TO OH MPOBOJUT HaJ TOPU3OHTOM Oosibilie BpeMenu (3 Gamra). Kpome
toro, Cupuyc — 3uMHsAsS 3Be3da, a AHTapec — JeTHss, U HaOmomarh Cupuyc
yaa€rcs Ionblle €mE€ M NOTOMY, YTO 3MMOW BECh €ro CyTOYHBIM IIyTh HaJ
TOPU30HTOM MPUXOJUTCS Ha TEMHOE BpeMsi CYyTOK (2 Oaiia).

Maxkcumym 3a 3a1auy — 8 GaJIJIOB.

3. Ilo 3akoHy BceMUpPHOro taAroreHust Jlyna npursiruBaercsi 1 Kk 3emie u K
Coanny. K yemy cmiibHee U BO CKOJIbKO pa3? Kak o00bsCHUTH KaxXyleecs
NPOTHBOpPEYNEe MEXKIY pe3yJbTaTaMM, MOJYYeHHbIMM NPH pPelleHuH U TeM

¢paxToMm, uyro JIyHa ocTaércs cnyTHUKOM 3emJin, a He CostHua?



Pemenne. K ConHny B 1aBa C JMIIHMM pa3a cuiabHee. 3emiuss u JlyHa
nputsaruBatorca K CoJgHIy HE NMOpPO3Hb, a Kak onHO Teno (4 Oamia). Tounee
roBopsi, K CoJIHIly NPUTATUBAETCA OOLIMI ILIEHTP TSHKECTU cHCTEeMbl 3eMisi-JIyHa,
Ha3bIBaeMbIi OapuiieHTpoM. OH u oOpamaercs BOKpyr CoiHIa M0 SJUITMHTHYECKON
opoure. 3emsis u JlyHa oOpaiaroTcsi BOKpYr OapULIEHTpa, COBEpILIAsi IOJIHBIHI
obopoT 3a MecsI (4 6amra).

MakcumyM 3a 3aga4y — 8 OaJLIOB.

4 IoBepxHocTh CostHIA 0JIM3KA M0 CBOMM CBOMCTBAM K a0COJIIOTHO YE€PHOMY
Teqay. Omnpexejure TeMIeparypy COJHEYHOH IOBEPXHOCTH M MOIIHOCTH
U3JIy4YeHHs eIMHHMIBbI MOBEPXHOCTH, €CJIUM MAKCUMYM Jy4YeHCIlyCKaTel1bHOMN
CIIOCOOHOCTH NPUXOAMTCH HA AJIMHY BOJHBI (0,48 MKM.

Pemenue. Mcnonb3ys 3akonsl Buna u Credana—bonbiimana
(Mmax=2,9-103/T,l=c-/T*) (4 6anna),

nmeem: T=(2,9-103%)/(048-10°)~6000.1=567-108%-(6-10°)*~7,3-
10" Br/m? (4 6amnna)

MaxkcumymM 3a 3aga4y — 8 OaJIIOB.

5. 30 okraops 2021 roga mianera Benepa oka3ajgacb B HanOoJIblIeH
BOCTOYHOI »JjoHranum B HebOe 3emuu, a cama 3eMJiss — B HauOoJblIeH
3anajaHoii ioHranuu B HebOe CarypHa. Omnpeaeaure yrjioBoe pa cCTOsiHHe
mexay Benepoii m CarypHom npu HaOaw0aeHuMd ¢ 3eMJid B 3TOT [I€Hb.
OpOuTHI BCeX MUIAHET CYUTATH KPYTrOBBIMHU U JICKAIIMMHU B OJJTHOH IVIOCKOCTH.

Penienue.

ConHue




Konp ckopo 3emisi okazamack B HauOONbLIEH 3amagHON AJIOHTAMU TPU
HaOmonennu ¢ Carypna, yron «Comane — 3emist — Catypa» coctaBisieT 90°, To
ectb CaTypH npu HaOMIOACHUM ¢ 3eMJId HaXOJOuTCs B KBajpaType(2 Oaria),
nmpudeM B BOCTOYHOW (2 Oamma). Benepa mpu HaOmrogeHWU C 3eMIIM Takke
pacnionaraercsi K Boctoky oT Connia. Yron «Connie — Benepa — 3emits» Taxoke
paBen 90°, u yrioBoe paccrosiaue Benepst ot CoiHiia B HeOe 3emiin ecTh

arcsin (ri/ro) = 46°. 3aech o u 1 — paguycel opout 3emian u Benepsr (2 6amia).
Takum 06pazom, yriioBoe paccrosinue Mexxay CatypHom u BeHepoil B 3TOT JeHb: Y
= 90° — arcsin (r1/ro) = arccos (r1/ro) = 44°(2 6ama).

MakcumyM 3a 3a1auy — 8 GajioB.

6. Kakoe cBeTH/10 yMeHbIIaeT CBOH 0J1eCK cuiibHee — CoJlHIe IPU 3aTMEHHUH C
¢a3zoii 0.5 nan Jlyna npu reneBom 3atmennu ¢ gpasoii 0.5?
Pemienne. Bo Bpemsi conHeyHoro 3atmeHust AUCK CoOJHIIA 3aKpBIBACTCS JTHCKOM
JIyHbl, a BO BpeMs JIYHHOTO 3aTMEHHUS HAa JIHWCK MOJHOW JIyHBI BCTyHaeT TE€Hb
3emun. Daza 3aTMEHUS B 000UX CIIydasiX ONMPEAesieTcs UCXOIsl U3 3aKPBITOM JOTIU
nuameTpa cBetuna (ComHma win  JIyHBI), TpOXOAAIEro uepe3  ILEHTP
3atMmeBatomero oobekta (JIyael unu TeHu 3emuu). M300pasum Bun ConHna u
Jlyns! ipu 3aT™Menuu ¢ dazont 0.5: (4 6amna)
Connne Jlyna Jlyna 3emHas TeHb
ConHue JlyHa
YrnoBsie pazMmepsl JIyHbI IPU COITHEYHOM T

3aTMCHHUHN IIPAKTUYCCKHU COBIIAAA0OT C

yrIIoBeIMUA pazmepamu CoJHLA, W TIpHU

daze 3armenus 0.5 OTKpBITOW oOcTaercs Nywa

3eMHas TeHb

OoablIasg YacTh COJHEYHOT'O JAUCKa.

3emHas TCHb HUMECCT CYmCCTBCHHO

Oompme pasMepbl, W npu daze 0.5
3aKphIBA€T TMOYTH TMOJOBUHY aAucka JlyHel. OnHako, Oojee CyIIeCTBEHHBIM
aBisieTcst nHOU (pakTop: yacTh aucka ComHila, He 3akpbiTas JIlyHOMH, CBETUT Tak ke,

KaKk M BHC 3aTMCHHA, a OCTaBIIAiACA IIPpU JYHHOM 3aTMCHHH YaCTb .HYHBI



NOTpy’KeHa B 3€MHYIO MOJIYTEHb U CYIIECTBEHHO (Oosee yem B 2 pasza) ocnadiser
cBoit Oneck. Cioxkenne oboux (HakTOpOB MPUBOIUT HAC K OTBeTy: JIyHa B (haze
TeHeBOro 3atMeHus 0.5 ocnmabiseT cBOUM OJECK MO CPpaBHEHUIO C TOJTHOJIYHHEM
3HaunTeabHEeH, Hexenn ComHIe Tpu YacTHOM 3aTMeHunu ¢ ¢dazoi 0.5. (4 6amra)

MakcumyM 3a 3a7a4y — 8 OaJIJIOB.

7. B 1934 r. HauajMCch NepBbIe peryjsipHble Tedenepexauyn Ha 3emite. Tak kak
NP 3TOM HCHOJB3YETCH YJbTPAKOPOTKOBOJIHOBBLIM PAaJIHMOJMANA30H, TO
CUTHAJI YXOAMT CKBO3b 3eMHYI0 atMocdepy B Kocmoc. IIpeancraBum, 4ro Ha
OJHOH M3 JK30IUIAHET MeCTHbIe Y4YeHble NPHUHSUIM ITOT CHUTHAJN, U TYT XKe
pelInau OTHPABUTH O00PATHO COOOIIEHHE O TOM, YTO Telepb OHU 3HAKT O
pasymHoi ku3HU Ha 3emJie. Eciiu mpeamnosioxurb, 4YTO UX OTBET CEroJHS
J0LIEJI 10 HAC, TO HA KAKOM PAaCCTOSTHMHM OT 3eMJIM MOKET HAXOAMThCHA 3Ta
IK30IIaHeTa?

Pemenue. /{1 npaBUiIbHOTO PELIEHHS] BAKHO MOHUMATh, YTO CKOPOCTh JBUKEHUS
PaZMOBOJIHBI paBHAa CKOPOCTU cBeTa (2 Oaia) U TO, UTO CUTHAN JTOJDKEH MPONTH
pPacCTOSIHHE OT HAc A0 JK30IUIAHETHl JABAXIbl, CHAYalla OT 3€MJIM, a 3aT€M OT
MHOILIaHEeTsIH oO0patHo K 3emie. Ha Bce 3T0 OH AOKEH ObUT 3aTpaTUTh BpeMs
paBHoe 2021-1934 = 87 ner (2 6anna), T.e. paCCTOSHHUE JI0 IK30IUIAHETHI JOJKHO
ObITh paBHO 87/2=43,5 cBeTOBBIX roja (4 Oamnna).

MaxkcumymM 3a 3aga4y — 8 OaJIIOB.

8. Kak mMeHsieTcsi coTHeUHAasi MOCTOsTHHAsi HA Mapce no cpaBHeHUI0 ¢ 3eMJei
U3-32 JUIMNTHYHOCTH ero opomthl. s 3emuin, ynaaénnoit or CosiHoa Ha
paccrosinuu 150 MUIH.KM, COJIHEYHAsl NOCTOsSIHHAs paBHa  1400B1/m?

Ilepureanii opoutsl Mapca 206 muiH.kM, adennii 249 MIITH.KM



Perienue.

Ha paccTosHuu paBHOM paauycy opbutsl 3emmu R, =150-10°km  conHeuHas

noctosiHHas paBHserca 1400Bm/m’. Tak Kak Ha PacCTOAHMM R BCA JHEPTUs M3JIydeHMs
Conuna E pacnpenensercs 1o cdepe ¢ mwiomansio S =47R°, To Korma Mapc npoxoaut
MCPUTCITHIA

E=8,K; =8,Kyn Kyp=—,

S M

AnR2K, R 100 )
Bt B ¢ [150 1o ] 1400 = 740Bm / 3* .

Y 4Ry, R, 1 206-10°
R? 106 ) .
Ananoruuno ans adpenus Mapca: K, = —-K; = % -1400 = 510Bm/ m”
MRy, 7 (249410

Otser: K, =740Bm/ >, K,,, =510Bm/ m’

MakcumyM 3a 3aauy — 8 GaioB.



