3apanus MYHHUIMITIAJIBHOI'0 3Talla

Bcepoccuiickoii 0JiMMNuaibl IKOJIbHUKOB 110 ACTPOHOMUHM
2024 — 2025 y4eoOHblii roj

10 kaace

BpeMsi BbinoJiHeHus 180 MunyT
MaKCUMAaJIbHBINA 0asL1- 48

3agaua 1. Teaeckon. (8 6annoe)
Hamm rma3 BuauT 3Be3bl He ciiabee 6™. A MokHO i 3aMeTuTh 3Be3ay 13™M B 10-
KpaTHBIN TEJIeCKOIT ¢ 00beKTHBaMU AuameTpoM 60 Mm?

3anaua 2. YpaH. (8 6an106)
Kak npoucxonut Bugumoe apuxenue ConHia Ha HeOe Ypana?

3agaua 3. Bpemsi 0CTAaHOBHWJIOCK. (8 6a/1106)
CamMon€r B3neTeNn W, B3SIB KypC Ha 3amaj, ABUTAICA CTPOrO MO Napajuiedad Cco
ckopocTbio 850 kM/u. IIpuOBIB B a3ponopT Ha3HAUEHHUSI, TaCCAKUPHI OOHAPYKUIIH,
YTO BPEMS BBIJIETA U BPEMsI IPUIIETA IO COJIHEYHBIM YacaM 0Ka3aJI0Ch OJJMHAKOBBIM.
Ha kaxoii reorpaduyeckoi mMpoTe TpOXOni HOJET?

3anaua 4. (8 6an106)
[ITapoBo€ CKOIJIEHUE COACPKUT MHIUIMOH 3BE3[ INIABHOW MOCIEAOBATEIBHOCTH,
KQKJasl U3 KOTOPBIX UMEET aOCOJIOTHYIO 3BE3/IHYIO BEIMYMHY Mms=6, a Takxkel0
TBIC. KPACHBIX THTAHTOB € BeMMYMHAMU Mg=1. MOKHO 111 YyBUIIETh 3TO CKOIUJIEHHUE
HEBOOPYKEHHBIM B3TJISI0M ¢ paccTosiHug 10 nk?

3agaua 5. /[Buskenue AjabTaupa. (8 6annos)
3Be3na Aunbraup, yaaideHa ot ConHuma Ha 18 CBETOBBIX JIET, JBHXKETCA
MEPIECHIUKYJIIPHO Jydy 3peHHsSI CO CKOpPOCThIO 15,75 kM/c. Ha CKOIBKO YIIIOBBIX
cexkyH (A) nmepemectutcs oHa 3a 100 et st 3emMHOTO Habmronmarenss Ha (GoHE
OUYCHb TAIEKUX OOBEKTOB, HAIIPUMEP, KBa3apoB?

3agaua 6. 3aragouHoe coobiTHe. (8 Ha11086)
[IpencraBienHas 3aprcoBKa Oblja BBIMOJHEHA B cpeaHuX Imuporax B 2024 rony.
Kakoe coObITHE N300pakeHO, KOTJ]a OHO COCTOSIIOCH?



Klyna
Onmnurep

Mapc

Heryu

Carypr

CnpasouHas nHgopManus, pa3pelieHHasi K MCI0JIb30BaHUIO HA OJTUMITMa/e

OcHogHble t[msuuecxue u acmponomuuecKue nocmosaHnHbvle

I'paBuTanmonnas nocrosinias G = 6.672- 107 mekrt-c?

CxopocTh cBeTa B BakyyMe C = 2.998-108 m/c

IMocrostanast Bonsrimana k = 1.38:1072% Mm% kr-¢c %K
YVHHUBepcanbHas razopas noctosuHas R = 8.31 m2kr-¢c 2K 'monp !
[Mocrosanas Credana-bonpumana 6 = 5.67-1078 kr-c 3 K™
[ocrostaras [Tnanka h = 6.626:10-34 xkr-m?c—1

Macca npotona mp = 1.67-1072" xr

Macca snextpona Me = 9.11-107 kr

DnemeHTapHEIH 3apsaa e = 1.602-1071° Kn

ActpoHomuueckas equHuna 1 a.e. = 1.496-1011 m

[Mapcek 1 nk = 206265 a.e. =3.086-1016 m

[Moctrosinnas Xa66xa H = 72 (xm/c)/Mnk

Jlannvie o Connuye

Pamgnyc 697 000 km

Macca 1.989-10% kr

CaetnmocTs 3.88-10% Br

Crnexrpanbsbii kitace G2

Bunumas 3Be3nHas BennunHa —26.78™

AOGcomroTHas 60JIOMETpHYECKas 3Be3AHas Beanunna +4.72™
IMTokasarens nsera (B-V) + 0.67™



D¢ dexruBnas Temmneparypa S800K
CpenHuii ropu30HTAIBHBIN Napauiake 8.794"
HHTerpanbHblii HOTOK SHEPTHMH Ha paccTosHuu 3emmn 1360 Br/m?

TT0TOK SHEPrUM B BUAMMBIX JIydax Ha paccTosHuM 3emmn 600 B/m?

Jlannvie o 3emne

Okcuentpucurer opoutst 0.0167

Tponmueckuit ron 365.24219 cyrtok

Cpennsist opoutagbHasi cKopocTb 29.8 km/c

[Tepuon Bpamenus 23 yaca 56 munyT 04 cexyHIbI

HakoH 5KBaTOpa K SKIUNTHKE Ha 3moxy 2000 roxa: 23°26' 21.45"
DkBaTopHalIbHBIN paanyc 6378.14 km

[Tonstpublit pagnyc 6356.77 km

Macca 5.974:10% kr

CpeHss MIOTHOCT 5.52 r-eM ™3

O6bemHsIil cocTaB atmochepsl: N2 (78%), 02 (21%), Ar (~1%)

Hannwie o Jlyne

Cpennee paccrosaue ot 3emun 384400 km

MunumanbHoe pacctostHue oT 3emin 356410 km

MakcumanbHoe pacctostHue ot 3emiuu 406700 km

Cpennuii skcuienTpucuter opoutst 0.055

HakJ10H 1m1ockocTr opOuThl K skmuntuke 5°09'

Cunepuueckuii (3Be31HbIN) iepuo oopanienus 27.321662 cyTok
Cunoauueckuii nepuos odbpamenus 29.530589 cyrok

Pamgnyc 1738 km

[Tepuon npeneccun y3:10B opOuThI 18.6 et

Macca 7.348-10% kr nmm 1/81.3 mMaccs 3eman

Cpenssis miaoTHOCTH 3.34 rem S

BusyansHoe reomerpuueckoe ansoemo 0.12

Buaumast 3Be31Hast BeIM4rHa B OJTHOIyHHE —12.7™

Buaumas 3Be3/1Hast BeIMYKMHA B IIEpBOii/mocieaneii yersepta —10.5™
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Du3zuueckue XapakmepucmuKku cojinya u njianem

TInanera Macca Pamuyc | [Tmor- | Ilepuon HaxmoH ‘ ['eo- | Bun. |
[TmaxeTta Bonpmas nomyvocs DKcIeHT- | HakmoH K Tlepuon CHHOIHYECKHH
PHCHTET | IIFIOCKOCTH | o0OpameHHA IepHOT
SKIHITHKH
MITH.KM a.e. rPayCHI CVT
MepkypHid 57.9 0.3871 0.2056 7.004 87.97 cyT 115.9
Benepa 108.2 0.7233 0.0068 3.394 224.70 ¢yt 583.9
Semta 149.6 1.0000 0.0167 0.000 365.26 cyT —
Mapc 227.9 1.5237 0.0934 1.850 686.98 cyT 780.0
FOmmTep 778.3 5.2028 0.0483 1.308 11.862 met 398.9
CatypH 14294 9.5388 0.0560 2.488 29.458 met 378.1
VpaH 2871.0 19.1914 0.0461 0.774 84.01 net 369.7
Hentyn 4504.3 30.0611 0.0097 1.774 164.79 met 367.5
Mapc 6.419-10% [0.10745(3397.2| 0.5326 | 3.93 | 24.623 4ac 2519 |0.15| 2.0

HOmuTep 1.899-10%7 | 317.94 | 71492 | 11.209 | 1.33 9.924 gac 3.13 0.52 | 2.7
CarypH 5.685-10°° | 95.181 | 60268 | 9.4494 | 0.69 | 10.656 gac 2673 1047 04
Vpax 8.683-10% | 14.535 | 25559 | 4.0073 | 1.32 | 17.24 wac** | 97.86 |0.51| 5.7
HenryH 1.024-10%° | 17.135 | 24746 | 3.8799 | 1.64 16.11 gac 2831 041 | 78

* M1 HaHOOIbIIeH SI0HTAHH BHYTPEHHHX IIIAHET H CPCIHET0 MPOTHBOCTOAHHA BHCIIHHX IIIAHET

** oOpaTHOe BpalIleHHE

Xapaxmepucmuku opoum nianem
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Xapakmepucmuku HEeKOmopbvlX CRymHUKO6 njianem

Croyreme | Macca | Pamuye | [ImotsOCT: | Pamrve Ilepumon | Teomer-| DBrHmOMag
OpOHTEl | ODpammeHmHi | pHT. IBe3HAL
ambeno | BemrTmHHA*
KT M i’ M CYT m
Jenian
Tyma |?.343-1r;f—’| 1738 | 3.34 384400 | 2732166 | 0.12 | -127
Mapc
Doboc 1.08-10 | ~10 20 8380 0.31910 0.06 113
efioc 1.8-10% ~6 1.7 23460 126244 0.07 124
HOnurep
Ho 804-10" | 1815 355 421800 1.769138 0.61 5.0
FEpomna 48-10% | 1569 301 671100 | 3.551181 0.64 53
[ el 148-10% | 2631 194 1070400 | 7.154553 042 .
Karmcro | 1.08-104 | 2400 1.86 1882800 | 16.68002 0.20 5.7
Carvpr
Tedud 7.55-10%° | 530 121 204660 1.887802 09 102
THoHA 1.05-10° | 560 143 377400 | 2.736915 0.7 10.4
Pes 240-10°' | 765 133 527040 | 4517500 0.7 0.7
THTaH 1.35-10% | 2575 1.88 1221850 | 1594542 0.21 8.2
AneT 1.8810° | 730 121 3560800 [ 7933018 02 ~11.0
Ypar
Mupamma | 6.33-101° | 2358 1.15 120900 1413479 027 16.3
A pHAE 1.7-10 | 578.9 1.56 190900 | 2.520379 0.34 142
VMopmams | 1.27-10°' | 5847 152 266000 | 4144177 0.18 148
THTaEHS 340-10°' | 7880 1.70 436300 | 8.705872 027 13.7
06epos 303-10°1 | 7614 1.64 583500 13 46324 0.24 130
Henrym
TpHTOH |,:_r_14-1n}’1 1350 | 2.07 354800 | 5.87685%* | 0.7 | 135

* WA IOMTHOIVHES HTH CPETHETOC NPOTHEOCTOAHHA BEHEIMHEXY TLTAHET

** pOpaTHOE HANPAETEHAE BPATeHAT

Dopmynvt RPUOIUIHCEHHO20 GLIUUCTEHUA
SM X = fFX = X
s & + X) = S/ & + X COS &
cos(or + X) = CcOS ¥ — X511 &)
¥
fgla +x) = iga + ————;
Cos” o

(x <<'1, yrusr (1+x)" =1+ mx; BBIPA)KAIOTCS B paJilaHax).



