B c { } I-IJ BCEPOCCHUMCKAS OJIUMITUAJIA IIKOJIBHUKOB 2023/2024 rr.
BCEPOCCUMCKAR H.[KOJII)HI)IFI STAH

onuMnUuanA

WKOMLHWKOB ACTPOHOMMAA

CnpaBouHasi nH(popMalus, pa3pellleHHas K HCI0/J1b30BaHHI0 Ha BcOIIl

OcHogHvle usuyecKue u acmpoHomMuiecKue noCMosIHHbIE
I'paBuTaIOHHAs HOCTOSHHAS G = 6.672:1071 pP k1172
CKOpOCTh CBeTa B BakyyMe ¢ = 2.998-108 m/c

Iocrosunas bonpumana k= 1.38:107 m*kr-¢ 2K
VHHBepcanpHas ra3oBas Hocrosgunas %= 8.31 m>kr-¢ > K -momp™
IToctosaHas Credana-Bonpnmana 6= 5.67-10 kr-¢> K™
Iocrosunas Ilnanka i = 6.626:107* krm> ¢!

Macca npotona mp = 1.67-107%" xr

Macca s1ekTpoHa me=9.11-107! kr

SeMeHTapHBII 3apsaa e = 1.602:107° Ki

ActpoHomuueckas enunmma 1 a.e. =1.496:-1011 m

ITapcek 1 nk = 206265 a.e. =3.086-1016 M

IToctosuuas Xa66aa H = 72 (km/c)/MIk

JHannvie o0 Connye

Pagmyc 697 000 km

Macca 1.989-10% kr

CetuMocTh 3.88:10%° Br

CnekrtpanpHbii K1acc G2

Bupaumas 3Be3/1Has BemanHa —26.78™

AbcommroTHas 60IoMeTpHUYecKas 3Be3/IHas BeInduHa +4.72™
IToka3atens 1Beta (B—V) + 0.67™

SddexTuBHAS TeMIepaTypa S800K

CpenHuii rTopu30HTAIBHBIN Mapajuiakc 8.794"

HHTerpanbHbIil MOTOK SHEPTHH Ha paccTosHuu 3emiun 1360 Br/m?
IToTOK HEprUM B BUINMBIX JIydaX Ha paccTosHuM 3emin 600 Br/m?
Jlannuvie o 3emiie

OkcneHTpucureT opouts! 0.0167

Tpormuueckuii rog 365.24219 cyrok

CpemHsis opOUTaTIbHAsS CKOPOCTH 29.8 KM/C

IIepuon Bpamenus 23 gaca 56 MUHYT 04 ceKyHIBI

Haxion 3xBatopa K sKmnTuke Ha 31moxy 2000 roga: 23° 26" 21.45"
DKBaTOpHAJIBHBIN pamyc 6378.14 kM

Ionsapueiit paguyc 6356.77 kxm

Macca 5.974-10% xr

CpeHss IIOTHOCTD 5.52 T'eM ™

O0wemHsIil cocTaB aTMochepsl: Na (78%), 02 (21%), Ar (~1%)
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BCEPOCCUMCKAR H.[KOJII)HI)IFI STAH

onuMnUuanA

WKOMLHWKOB ACTPOHOMMAA

JHannsie o Jlyne

Cpennee paccrosaue oT 3eMian 384400 km
MunnMaapHOe paccTossHIe oT 3eMi 356410 km
MakcumainbHoe paccTossHue 0T 3emian 406700 km
Cpennuii skciieHTpucureT opouTs! 0.055

HakJ10H I10CKOCTH OpOUTHI K SKIHNTHKE 5909
Cuniepudeckuii (3Be3 IHbII) mepHo;] ooparieHus 27.321662 cyTok
CuHouueckuii mepuox odpamenns 29.530589 cyrok
Panuyc 1738 kM

ITepuos npeneccuu y3iaoB opouts! 18.6 et

Macca 7.348-10% xr wm 1/81.3 macchl 3emn
CpeHss II0THOCTD 3.34 r-eM™>

BusyanpHoe reomeTpuueckoe anpoeno 0.12
BunMmas 3Be3/1Has BEIMYHHA B MOTHOIYHHE —12.7"

BuanMas 3Be3/1Has BeJIYHHA B ITepBOil/Iocae el ueTBepta —10.5™

duszuueckue xa, IDAKMePpUCMUKU COJTHUA U nJidHem

IInaneta Macca Pamiyc IInotHOCTH Ilepuon Hakmor |I'eo-| Buxn.
BpallleHHs [PKBaTopa K|MeTp.| 3Be3/Has
BOKPYT OCH |IJIOCKOCTH| ajlb- [BeJIIYIHA™

opbutsl | 6es10

=3

KT Macchl | KM [paJHyChl| I'CM Tpagychl
3eMimt 3eMiIH
CoiHIle 1.989:10°°( 332946 /697000, 109.3 1.41 25.380 cyT 7.25 — -26.8

Mepxkypuit |3.302:10%30.05271|2439.7| 0.3825 | 5.42 58.646 cyt 0.00 (0.10f -0.1
Benepa  |4.869:10°%{0.81476/6051.8( 0.9488 | 5.20 243.019 17736 (0.65| 44
CyT**
BeMs 5.974-10**|1.00000(6378.1| 1.0000 | 5.52 23.9344ac | 23.45 (037 -

Mapc 6.419-10%(0.10745|3397.2| 0.5326 | 3.93 24.623 9ac | 25.19 |(0.15( 2.0
[Ommtep |1.899-10%7| 317.94 | 71492 | 11.209 133 9.924 4gac 313 (052 2.7
Catyp  |5.685-10%%| 95.181 | 60268 | 9.4494 | 0.69 10.6569ac | 26.73 |047( 04
Ypan 8.683-10%°| 14.535 (25559 | 4.0073 1.32 | 17.24 gac**| 97.86 |0.51 87
Hentyn  [1.024:10%%| 17.135 | 24746 | 3.8799 1.64 16.119ac | 28.31 (0.4l 7.8

* T HanOOoJIbIIE 3JIOHTallNH BHYTPECHHHX IIJIAHET U CPEIHETO ITPOTHBOCTOAHUSA BHCIMHUX IUIAHET

** oOpaTHOE BpanieHue
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BCEPOCCUMCKAR
onuMnuana
LWKONbHUKOB

BCEPOCCHMCKAS OJIMMITUAJIA IIKOJIBHUKOB 2023/2024 rr.
INIKOJIbHBIN DTAII
ACTPOHOMMSI

Xa IDAKMeEPUCMUKU op oum nianem

IImanera Bonpmiag nmomyock OkcueHT- | HakinoH k Tlepuon CuHOII9ecKuit
PUCHTET | IUIOCKOCTH | OOpamieHus HepUoJ
SKIMITHKH

MJIH. KM a.e. Ipagychl CYT.
MepKypHit 57.9 0.3871 0.2056 7.004 87.97 cyr. 1159
Benepa 108.2 0.7233 0.0068 3.394 224.70 cyT. 583.9
Bemis 149.6 1.0000 0.0167 0.000 365.26 cyT. o
Mapc 2279 1.5237 0.0934 1.850 686.98 cyT. 780.0
FOmTep 778.3 5.2028 0.0483 1.308 11.862 net 398.9
CatypH 1429.4 9.5388 0.0560 2.488 29.458 net 378.1
Ypan 2871.0 19.1914 0.0461 0.774 84.01 net 369.7
HentyH 4504.3 30.0611 0.0097 1.774 164.79 net 367.5
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Xapaxmepu CMUKU HEKOMOopsIX CRYMHUKO06 nJldHem

CriyTHUK Macca | Paguyc | IInotHOCT | Pamuyc Ilepuon | I'eomer- Buanmas
opOUTHI | OOpalmeHHs | pHY. 3Be3HAS
amp0eio |  BeaMdHHA™
KT KM r/cm? KM CYT. m
3emist
JTyna |7.348-1022| 1738 | 3.34 384400 | 27.32166 ’ 0.12 | % bl
Mapc
Doboc 1.08-10 | ~10 2.0 9380 0.31910 0.06 11.3
Jleiimoc 1.8-10 ~6 L7 23460 1.26244 0.07 124
IOnurep
Mo 8.94-102 | 1815 3.55 421800 1.769138 0.61 5.0
EBporma 4.8-10% 1569 3.01 671100 3.551181 0.64 5.3
["annMen 1.48-102 | 2631 1.94 1070400 | 7.154553 0.42 4.6
Kawmicro | 1.08:10% | 2400 1.86 1882800 | 16.68902 0.20 59
CaTtypH
Tedus 7.55-10% | 530 1.21 294660 1.887802 0.9 10.2
JlnoHa 1.05-10*' | 560 1.43 377400 | 2.736915 0.7 104
Pest 2.49-10% | 765 1.33 527040 | 4.517500 0.7 9.7
Turtan 1.35-102 | 2575 1.88 1221850 | 15.94542 0.21 8.2
smet 1.88-10°' | 730 1.21 3560800 | 79.33018 0.2 ~11.0
Ypaun
Mupania 6.33-10 | 235.8 1.15 129900 1.413479 0.27 16.3
ApHUdIH 1.7-10% | 5789 1.56 190900 | 2.520379 0.34 14.2
VMOpmome | 1.27-10%! | 584.7 1.52 266000 | 4.144177 0.18 14.8
Turtanms 3.49-10% | 788.9 1.70 436300 8.705872 0.27 13.7
O6epon 3.03-10%' | 761.4 1.64 583500 13.46324 0.24 13.9
HentyH
TpuToH 2.14-102 | 1350 | 2.07 354800 | 5.87685** | 0.7 | 13.5

* IS TOJTHOJTYHHS WIH CPEJIHETO MIPOTHBOCTOSHUS BHEITHHX IUTAHET
** 0OpaTHOe HallpaBJIeHUE BpaIleHIS
Dopmynvt nPUOIUIHCEHHO20 6bIYUCTEHUS
S X ~ IgX ~ X;

sm(a + x) ¥ sm o + xcosQ;
cos(a + x) ® cos o — xsin &;

X
tg(a+x)~tga + —]
Cos™ @

1+ x)" =1+ nx;

(x << 1, yr7BI BEIpaKaroTCcs B pajiHaHax).



