Kuroun, kputepun oneHMBaHUS 321aHUI
MYHMUIHMNAJIBHOTO 3Tana Beepoccniickoit o1MMnuaabl KOJIbHUKOB
2024-2025
AcCTpoHOMUA
10 knacc
Maxkcumanvnuwit oann 48

3agaua 1 (8 6as10B)

CKo0JbKO MIaHeT, MoX0:kuxX Ha IOnurep, HykHO 00beIMHUTH, YTOOBI 00pa3oBaJiach 3Be3/a,
noxoxasi Ha CouaHue? MOKHO JM €031aTh TAKYI0 3Be3[ly M3 OrPOMHOI0 YHCJIA IIAHET,
noxo:kux Ha 3emui0? CKOJBLKO HX JJI1 3TOT0 MOHAA00uTCs?

Xumnueckuit cocraB FOnurepa noxox Ha xumudeckuit cocras Connua. [lostomy s 3 0.
o0pa3oBaHMs 3B€3/lbl HAJO JMIIL COOPaTh HYXHYIO Maccy, a Jajbllle paBUTALUSA
clieNnaeT BCce cama.

1,989-103°
To ectb HyXHO OKOJlO N = Teoo1077 1000 mmaner, nmoxoxkux Ha lOnwurtep, mist 2.
co3JaHus 3Be3/1bl, noxoxxen Ha ComHIe.
«Co0Opatby» 3Be31ly W3 IUIAHET, IMOXO0XHUX Ha 3eMITI0, HAMPSIMYIO HE TOJIYyYUTCS, TaK 30.

KaK XMMHYECKHI COCTaB UX Pa3IN4acTCs OYCHb CUJIBHO.

3anaua 2 (8 6a/10B)

IIporynuBasice mo Mapcy, mapconpoxoaen Bacuiuii BCcTpeTH/1 Ha ¢CBOeM IIyTH MapCHAHCKOE
yiease. PemiuB ero ucciaenoBatrb, OH CJIy4allHO YPOHMJ B Hero ¢onapuk. Umes B cBoeM
pacnopsi;keHUU NMPOYHYI0 BepeBKY JAIuHON 30 M, OH pelInJI OlleHUTh, XBATHT JIU €€ JJIUHbI,
4TOO0BbI OIIYCTUTHCSH HA JHO ylIedbs U 10cTaTh (poHapuk. Bacuiamii Opocui B yuejibe KaMeHb
U ompexeuns, 4To 10 JHA KaMeHb Jerea 4 c¢. Cmoxer au Bacuiuii gocrars (onapuk?
YurnTe, 4TO HA KpenexHbie y3ibl Bacuinio npuaercs norparurs 0,5 M BepeBKH.

1. ['ny6uny ymenss H Haitnem u3 ycnoBusi CBOOOAHOTO TAJCHUS TEJa B 20.
noJje Tsxkect Mapca
2
gt
H=—,
2

g —yCcKopeHHue cBoOOHOro najaeHus Ha Mapce;

t — BpeMs ageHus.

2. YckopeHue cBOOOTHOIO MaJieHHst Ha Mapce MOXHO BBIpasUTh depe3 26.
naHHble 0 Macce M u paguyCe R Mapca
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3. [loncraBnsiss Bce paHHble B (GopMynsl 1 U 2, HaXoAuM TIIyOUHY 26.
yLIEIbs
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4. C y4eToM y3J10B JUIMHBI IIHYpa HE XBATUT. 20.

3apava 3 (8 6a/10B)
B kakoe Bpemsi CYyTOK 4eJIOBEK, CTOSIIIMIA Ha MOBEPXHOCTH 3eMJiM B paiioHe 3KBATOpA,
ABUKeTCs ObIcTpee? OneHuTe OTJINYMe OJTYHOYHOH M MOJIYAeHHOH CKOPOCTH, €CJIM OHO eCTh.



1. AOCOMIOTHAsE CKOpPOCTh JIBWKEHHMS TOYKM 3€MHOH IOBEPXHOCTH
CKJIaJbIBA€TCSI U3 CKOPOCTH OpOUTAIBHOrO JBMKEHUs 3emun Bokpyr ConHua u
CKOPOCTH CYTOYHOT'O BpalleHHs 3eMJIM BOKPYT CBOEH OCH.

26.

2. VYrnoBasi CKOPOCTh CYTOYHOT'O BpAICHHS] 3€MIIU U YTIOBask CKOPOCTh 2 0.
OpOUTAIBLHOTO JABMKEHHUS COBIAIAIOT IO HAIpamieHUIO (0€3 ydeTa HaKJIOHA 3€MHOM
OCH).

Kak BugHO W3 pHUCYHKa: HOYBIO JIMHCHHBIE CKOPOCTH  JBHIKECHUS
OpOUTAILHOTO M CYTOYHOTO IBMIKCHHS  COBIAJAOT 1O HANPABICHUIO, a JHEM
JUHEWHBIE CKOPOCTH  JIBHDKCHHS  OpOMTAIBHOTO UM CYTOYHOTO  JBHKEHUS
MPOTHBOIOJIOXKHBI 1O HANPABJICHUIO, 3HAYUT B IIOJIHOYL 3EMJITHUH JIBHIKETCS
OBICTpEE, YeM B TOJIJICHb.

> CKopoCTb OpbUTaNbHOTO ABUNKEHUSA
CKOpOCTb CYyTOYHOIO ABUXKEHUA
3. Haiinem nuHelHHYI0 CKOPOCTh OPOUTAIBHOTO JABIKEHUS 30.
b 2MRopsurm 21 - 149,6 - 10°km 2977 1/
6 — = = .
op T 365,25 -24 - 3600 c ’
Haiinem nuHeiiHyl0 CKOpOCTh ABM)KEHHUS TOYKHM TMOBEPXHOCTH 3€MIIM TMPU OCEBOM
BpalleHUN
2nRy 2m- 6378 KM 464 M
v = = = —.
ock t 24 - 3600 c c

4, Takum 00pa3oM, MOYHOUHAs CKOPOCTh TPEBHINIACT MOTYJACHHYIO Ha 160.

3% (6e3 yueTa HaKJIOHA OCH BPAIIEHUS 3eMJTH K TUTOCKOCTH SKJIMITTHKH):
29770 + 464 103
29770 — 464 T

3anaua 4 (8 6a/10B)

MexnianeTHasi CTaHUMS, MMeKOLIasi CKOPOcTh oTHocuTeabHO Couanna 15 km/c, gocTuriaa
opoOUTHI acTepPoNia, BPAIIAKIIEToCsl MO KPYroBoi opodute. B 3TOT MOMEHT K Ha3eMHOMY
PaANoOTENeCKONy €O CTAHIMHU ObLI1 OTHPABJIECH PAIMOCHIHAJ. 3eMJIsi B MOMEHT OTHPABKH
PAAMOCUTHAJIA HAXOAWIACH B HAN0OJIbIIeH 32N aHOM 3JIOHTAMHU, €CJIM CMOTPETh CO CTAHIMH.
3Has, 4yTo nmepuoja odpamenusi acrepouaa Bokpyr CosHua cocrasiasier 15 jer, oTBeTbTE HA

PSi/1 BOIIPOCOB.
B kaxoii koHpurypauuu cranuusi Hadawaaercs ¢ 3emun?

2




Yemy paBeH paauyc opOMTBHI actepouaa (OTBET YKAaKUTe B a.e. U OKPYIJIUTE [0
CcoOThIX)?

Yemy paBHO paccTOsiHUE OT CTAHIMHU 10 3eMJH (OTBET YKAKUTE B a.e. H OKPYIJINTE /10
eJIbIx)?

CkoJbKO BpeMeHH OyaeT MATH CHTHAJ (0TBeT YKAa:KUTe B MUHYTAX U OKPYIJIHUTE /10
meJbix)?

Kakoii myTh nmpoiiér craHuusi 3a Bpems, TpeOywlleecss CUTHAJY JJs TOro, 4To0bl
JMOWTH 10 TeJIeCKOMNAa (0TBET YKaKUTe B KM)?

1. Cnenaem pucyHok. OpOuta acrepowga SBISICTCS BEpXHEH IO 4 0.
otHomeHno B opobute 3emin. C 3emun craHnms OyneT HaOMIOAATHCS B BOCTOYHOM
KBajpaType.
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2. Pagmyc opOuthl actepona MOKHO BBIYMCIUTH HCIONB3YS 3-i 3aKOH 16.
3 3
Kerurepa a = VT2 = Y152~6,08 a. e.
3. Paccrosaue oT cTaHuMum 10 3eMiIM MOXHO HalWTH IO Teopeme 16.

Iugaropa (r.x. yron SEA-mpsmoit): EA = VSAZ — SEZ = /6,082 — 12 =
5,99~6 a.e.

4. Cxopoctb pacnpocTtpanenus paauoBosH 300000 km/c. Paccrosinue B 6 16.
. EA _ 6:150-10° kM
a.€. PA/IMOBOJIHEI IPOUIYT 32 L = — = 300000 m/e 3000 c = 50 MUHYT
5. 3a aTo Bpems ctanmus mpoinet myts 3000 - 15 = 45000 km. 16.

Omesem om 44830 0o 45000 km oyenusaemcs 6 1 6ann.

3anaua S (8 6a/10B)

Kak M Ha CKOJBKO TIpagycoB M3MEHUTCH CpeAHAs Temmeparypa 3eMuid, ecJiM BCs
nopepxHoctb CouHna mnokpoercss nsarHamu? IIpuHATH, 4YTO TemmepaTrypa NOBEpPXHOCTH

Counna 6000 K, a temneparypa nsitHa orim4vaerca Ha 1000 K. IlapaukoBbiM 3¢ ¢exTom
npeHedpeys.



1. Temmeparypa msATeH HWXe Temrmeparypbl mnoBepxHocTH CoiHIA u 16.
pasaa 6000 K — 5000 K = 1000 , 3naunT TemnepaTtypa 3emian OyJeT YMEHbIIATHCS.

2. Cormacao 3akoHy Credana-bonsiimana cBerumocth  CosHIa 10.
IIPONOPIMOHATIFHA YETBEPTOM CTENIEHH TEMIIEPAaTyphl U BTOPOIl CTETIEHU €€ pajuyca.
L = 4mR?*cT™.

3. 3anuiieM 3aKOH COXpPaHEHHs] JHEPrud [isl TOMCKAa PaBHOBECHOM 4 0.
TemnepaTtypsl 3emiu T3:

4TTR?0T* 2 2 4
————nR3 = 4nR50T5.
4ma? 3 3¥ 13
Toscnenusn. Duepeus, uoywas om Connya, pacnpocmpansemcs 6 cghepy. Ha
paccmosinuu pagom a = 1 a.e. (mam, 20e naxooumcs 3emis) niowaosv cgepol
paena 4ma?. Duepeus nonadaem na s¢ppexmuyio niowaos TRS. 3emna cmanoeumes
cama UCMOYHUKOM U3TYYEHUS.

,R
CnenoBarenbHo T3 =T - Py

4. BeimosiHsieM pacder s HAYalNbHOM M KOHEYHOM TemIepaTypbl 16.
Connua, ucnonb3ys AaHHble 0 paauyce ColHI@ U BEIMYMHE ACTPOHOMMYECKOU
€UHHULIBI.

1 . ’ 695700 kM 3
T3 = 6000 K T1a06 106 mm 289 K — rtemneparypa 3emnu npu CoiHie

0e€3 IIITEH.

/ 695 700
T# =5000K- WT% = 241 K — temneparypa 3emnu npu ConHie,

IIOKPLITOM IIATHAMMH.

5. Taxum oOpa3oM, TemnepaTypa 3eMiIu OHU3UTCS Ha 48 TpaJycoB. 16.

3anaya 6 (8 6a/10B)

C MKC noayyen cHumMok mnupamua I'm3bl. Ounenure, kakoe GOKyCHOe paccTOsSIHHEe HMeJ
00bEKTHB, KOTOPbIM ObLI CleJIaH CHUMOK, €CJIM U3BeCTHO, 4T0 BbicoTa mosera MKC 396 kM,
pa3mep ocHoBaHusi nupamuabl Xeonca 230 M, a ee n3o0pakeHue Ha CHUMKe 3aHuMaet 290
MKM.

1. Pucynox, npueedenHulil 6 3a0aHUlU 8 peuleHUU YUACUsL He NPUHUMAEM. 4 0.
Pazmep wu300pakeHMs Ha MaTpulle CBs3aH C pa3MepoM OOBEKTa CBS3aHBI
COOTHOIIIEHUEM

L d
H F
L — nunedHblii pasmep nupamuab; H —Bbicota mnoneta MKC; d — pasmep
n3o0paxkeHus; F— hoKyCcHOE pacCTOsSTHUE.
d-H
2. F=5==499 MM~0,5m. 46.




