B c (9‘) m BCEPOCCHUMCKAS OJIUMITUAJIA IIKOJIbHUKOB 2024/2025 rr.

MYHUITATIAJIBHBINA DTAII
EEEE%%%E{EM ACTPOHOMMSI
WKONMbHUKOB 10 KJIACC

3AJJAHUA IJ151 OBYUYAIKOLIUXCS
Bpewmsi BoinostHenus 3aaanmii — 120 MmunyTt
MakcuMajIbHOe KOJIHYecTBO 02717108 — 48 0a1i10B

3aganue Ne 1 (8 6a/L10B).

CounHeuHble 3aTMEHHSI OBIBAIOT 3UMOM U JieToM, HartpuMep B 2020 roay Ha 3emiie HaOIIOAATNCh:
KOJIbIIe0Opa3Hoe - 21 utoHs u nonHoe - 14 nexabps. Kakoe u3 3atmenuit "3umuee" niun "netnee" 6onee
ONaronpusATHO I HAOIIOEHUH B HAITUX ITUPOTAX U MOYeMy?

3ananue Ne 2 (8 6a/10B).

Hauunaromuii actponom Ilers 3anymancs: nmouemy B 2023 rogy OCe€HHEEe PaBHOJEHCTBUS B
Owmcke Hactynuio 23 ceHta0pst B 12 yacoB 49 munyTt, a B 2024 rogy 22 cenrs0Ops B 18 yacos 43
MUHYTBI? OOBSICHUTE NPUYMHY HACTYIUICHUS OCEHHETO PaBHOACHCTBUS B pa3HOE BpeMsl U JaiiTe
XapaKTEPUCTUKY JAHHOMY SIBJICHUIO.

3apanue Ne 3 (8 6a/10B).

Cpenu npuBeICHHBIX BHICKa3bIBAHUIN BBIOPATh BEpHBIE U HEBEPHBIE.

Cpennsisi opOuTaIbHAS CKOPOCTH 3€MJTM MEHBIIIE CpeHEH OpOUTaNBHOM cKkopocTn Benepsr.
Cpennsist opOuTalibHasi CKOPOCTb 3eMJIi 0oJIbIlIe cpeiHel OpOuTaIbHONW CKOPOCTH MepKypHsl.
Mepkypuii sBisi€TCS BHYTPEHHEHN IUIAHETOM.

CatypH sBIsieTCsI BHYyTPEHHEN IIaHETOM.

Co cnytHukoB FOnurepa MoxHO HabI01aTh MPOTUBOCTOSIHUE Mapca.

Co criytHuKOB FOnmrepa MokHO HabIr0AaTh poxoxkaeHue Mapca no aucky ComHua.

VY CII0BHSI BHIUMOCTH TITAHET TIOBTOPSIIOTCS Yepe3 CHHOANYECKHIA TIEPHO/IT.

OT 0IHOrO NPOTHBOCTOSHUS [JO CIEAYIOIIET0 MPOTUBOCTOSHUS MPOXOAUT CHIACPUUYECKUN
HEePHOI.

ONoGa~WNE

3ananue Ne 4 (8 6a/710B).

FOnsb1it actponowM, Ilers 3amHTepecoBajics: KaKyl0 BUAUMYIO 3BE3JHYIO BEIUYUHY MMENO ObI
Comnre, ecnu 0b1 ero nepemectwin Ha paccrosiaue 10000 nk? Ilomorute Ilete oTBeTUTH Ha BOMpOC.
Ab6comroTHY0 3Be31HYyI0 BennunHy CosHIla Bo3bMHUTE paBHOM 5™,

3ananue Ne 5 (8 6as10B).

ACTPOHOMBI-TIOOUTENHN U3 HECKOJIBKUX POCCUHCKUX TOPOJIOB JOTOBOPUIUCH 22 ceHTs0psa 2024
roga u3MepuTh BbicoTy CoJHIIA B BepXHEW KyJIbMHHAIMH, YTOOBI CPABHUTH TH 3HAYEHUS B Pa3HBIX
ropojax.

Hwuxe npuBenena Tabnuma ¢ KOOpJMHATAMH TOPOJIOB-YYaCTHHKOB MPOEKTa B ai()aBUTHOM
MOpSJIKE.

A) Pacrionoxxute uX B MopsiAKe HacTymeHus (HaOroaeHus) BepxHel KynpMuHanuu CosiHIa ot
CaMOTr0 paHHETro K CaMOMy MO3/IHEMY.

b) Pacnionoxure uX B MopsAIKe yBEIUYEHUS BPEMEHU Ha TPaXkJTaHCKUX Yacax B MOMEHT BepXHel
KyiabmuHanuu ComHia.

B) Pacnionoxxure ux B mopsiike yBenuueHus BoICOTHI COJTHIIA B BEpXHEH KyJIbMUHAIIAH.



B c (9‘) m BCEPOCCHUMCKAS OJIUMITUAJIA IIKOJIbHUKOB 2024/2025 rr.

o MYHMIIUIIAJIBHBIN DTAII

BoEPOCOMHCKAR ACTPOHOMUSI

WKOMBHUKOB 10 KJIACC
Kamuaunarpan | 54°43' c.ur. 20°30’ B. 1. UTC +2
Kpacnosipck | 56°01' c.ur. 92°52' B.x. UTC+7
HoBocubupck | 55°02' c.ur. 82°56' B.a. UTC+7
Mocksa 55°45' c.m1. 37°37' B.. UTC+3
OmMck 54°58' c.m1. 73°23' B.1. UTC +6
CaHKT- 59°57' c.m. 30°19' B.71. UTC+3
Coun 43°35' c.m1. 39°43' B. 1. UTC +3

3ananue Ne 6 (8 6as10B).

B nexabpe 2024 roma wucnommsiercss 125 ner co aHa poxaeHus EBrennn SIkoBieBHBI
Bbyrocnasckoit (matel xuszHu: 9(21) nexabpst 1899 - 30 mas 1960), coBerckoit y4€HOI, acTpoHOMA,
MCCIIEIOBATEILHUIIBI COTHEYHOH KOPOHBI, cepeOpUcThIX 001akoB. Onpenenure, B Kakoil IeHb HEJCTN
poauiack yu€nas. Kakoro uucna, 9 wnm 21, cnenyer ormeuats 3Ty aaty B 2024 rony?



BC2'LU

ACTPOHOMMWA
BCEFOCCHACKAR
ONMUMMHUALA
WKONBHUKOR

Cnpasouynasi ”H(opManus, paspelieHHAasi K HCH0/b30BaHHK0 Ha BcOIIl

OcHogHble (husnuyecKue U acmpoHomMuYecKue noCcmoaHHble
I'paBuTanuonHas nmoctosHHas G = 6.672- 107" MPxrte™
CxopocTh cBeTa B BakyyMe ¢ = 2.998: 10° m/c

[Mocrosianas bonbrmana k= 1.38-107 M>kr-¢ 2K
VHHBepcaTbHas ra3oas moctosaHas # = 8.31 m*kr-¢ > K ' -Momp™
IToctosnnas Credana-Boreimana o= 5.67-10 % kr¢c =K
Hocrostaras Ilnanka i = 6.626-107" krm®c™

Macca nporona m, = 1.67-107 kr

Macca snexktpona m.=9.11- 107 kT

DJIeMeHTApHSIT 3apsT e = 1.602:107° K

Actponomudeckas equnnna 1 a.e. = 1.496:1011 m

ITapcek 1 mk = 206265 a.e. =3.086:1016 m

ITocTosanas Xa66maa H= 72 (kw/c)/MIk

Hannuvie 0 Connuye

Paguyc 697 000 xm

Macca 1.989-10° xr

CaetnMocTs 3.88:10°° Br

CrexTpanbHbIi Ki1ace G2

Bunumas 3Be3aHas Bemanga —26.78™

Ab6comoTHas 6onoMeTpuUecKas 38e3/1Has Beunna +4.72"
ITokasarens nsera (B—V) + 0.67"

SddexTuBHas Temmeparypa S800K

CpenHuil TOpU30HTAIBHBIN MTapauiakc 8.794"
HHTerpatbHEII TOTOK HEPTHH Ha paccTosHmH 3eMn 1360 Br/v’

2

IToToK 3Heprun B BHIUMBIX JIydax Ha paccTosHud 3emuan 600 Bt/m

Jannvie o 3emne

DKcHeHTpucHTeT opouTe! 0.0167

Tpommueckuii rox 365.24219 cyTok

Cpennss opoutanabHas CKopocTb 29.8 km/c

IIepuon Bpamenus 23 yaca 56 MuHyT 04 CeKyHJIBI

Haxion skBatopa K s3xmunTuke Ha 3moxy 2000 roga: 23° 26" 21.45"
DKBaTOpHAJIBHBIN paauyc 6378.14 kM

Ilomapusrii pagmyc 6356.77 Km

Macca 5.974-10* xr

CpenHss IIOTHOCTD 5.52 rem”

OO6beMHsIil cocTaB arMochepsl: N, (78%), O, (21%), Ar (~1%)



BC2'LLU

ACTPOHOMMWR

BCEFOCCHACKAR

ONUMNKALA
WKONEHWUKOR

Hannvie o JIyne

Cpennee paccrosHue oT 3emim 384400 km
MunnmanbHoe paccTosHue 0T 3eMian 356410 kM

MaxkcumansHoe pacctosaue ot 3emin 406700 km

Cpennmii 5kcrieHTpucuTeT opouts! 0.055

HakJ10H IT0CKOCTH OpOUTHI K SKIHNTHKE 5°09

Cuneprdaeckuii (3Be3IHBIHN) epuo] oopareHns 27.321662 cyTok

Cunoraeckuii nepuoja odpamnienus 29.530589 cyrok

Pagnyc 1738 km
ITepuoj mperneccuu y3;10B opOoHUTH 18.6 1eT

Macca 7.348:10% kr wm 1/81.3 Macch 3emin

Cpennss IIOTHOCTH 3.34 reM

BmsyansHoe reomeTpudeckoe anpoeno 0.12
Buaivas 38e3/1Has BeMYIHA B MOTHOIyHHE —12.7™

Bujuimas 3Be3/1Has BeM4IHA B [IepBoii/mocaeHeil uersepra —10.5™

duzuueckue XapaxkmepucmuKxil COJIHH“ U njianem

IlnaneTta Macca Pamyc IInotHOCTE Ilepmon Hakion |ITeo- Bu.
BpallleHHsI [pPKBaTOpa K|MeTp.| 3Be3Has
BOKPYT OCH [[IJIOCKOCTH| ajb- [BelIuHHa™®
opbutsr | Oefmo
KT Macchl | KM [pajMychl| I:CM - Trpagycsl
3emuu 3eMiH
Comniie 1.989:10°°| 332946 [697000[ 109.3 1.41 25.380 cyt 725 - —26.8
IMe pKypHit 3.302:10%(0.05271(2439.7| 0.3825 5.42 58.646 cyr 0.00 |0.10f -0.1
IBenepa 4.869-107*0.81476|6051.8| 0.9488 5.20 243.019 17736 |10.65| 44
cyT**
Bemisa 5.974-10**{1.00000|6378.1| 1.0000 3.52 23934 gac | 23.45 (037 -
Mapc 6.419-10%]0.10745|3397.2| 0.5326 3.93 24.623 gac | 25.19 |0.15| 2.0
FOrmmrep |1.899-10%7| 317.94 [71492| 11.209 1.33 9.924 gac 313 052 27
CatypH 5.685:10%°| 95.181 | 60268 | 9.4494 0.69 10.656 yac | 26.73 (047 04
'Y pan 8.683:107°| 14.535 {25559 | 4.0073 1.32 |17.24 qac™* | 97.86 |0.51 5.7
Henrtyn 1.024-10*°| 17.135 | 24746 | 3.8799 1.64 16.11 gac 28.31 (041 7.8

- JIA HaHOOJIbII el SJIOHTallHH BHYTPEHHHUX IINIAHCT H CPCIAHCTO IIPOTHBOCTOAHHA BHCIMHHX IUIaHET

** obpaTHOE BpallleHHe




BCZ'LLU

ACTPOHOMWR
BCEPOCCHACKAR
ONMUMIMHUALA
WKONBHUKOR

Xapaxkmepucmuxu opoum naarnem

Il1anera Bombias momyock DKcreHT- | HaxioH K Ilepuon CHHOIUYECKHUIT
PUCHTET | IUIOCKOCTH | oOpareHus MepHo
SKJIUIITHKH

MJIH. KM a.e. TPagycCel CYT.
Me pKypuit 57.9 0.3871 0.2056 7.004 87.97 cyT. 115.9
Benepa 108.2 0.7233 0.0068 3.394 224.70 cyT. 583.9
Bems 149.6 1.0000 0.0167 0.000 365.26 cyT. —
Mapc 2279 1.5237 0.0934 1.850 686.98 cyT. 780.0
FOmuTep 778.3 5.2028 0.0483 1.308 11.862 net 398.9
CarypH 1429.4 9.5388 0.0560 2.488 29.458 et 378.1
'Vpan 2871.0 19.1914 0.0461 0.774 84.01 ner 369.7
Hentyx 4504.3 30.0611 0.0097 1.774 164.79 net 367.5




BC2'LLU

ACTPOHOMWSR

BCEFOCCHACKARA

anvMMnuana
Sl Xapaxkmepucmukiu HeKOmopvix CHYMHUKOS NIAHen!
CIyTHHK Macca | Paguyc | IlnotHocTs | Pammyc Ilepuoxg |I'eomer-| Bumnmas
opbuTel | oOpamieHus | pud. 3Be3THAs
ame0eno | Bemmuuua*
KT KM r/cM” KM CYT. m
3emis
JTyna 7348:10%| 1738 | 334 384400 | 2732166 | 012 | @ -127
Mapc
Doboc 1.08:10° | ~10 2.0 9380 0.31910 0.06 11.3
JTeitvoc 18-10° | ~6 1.7 23460 1.26244 0.07 124
Onurep
Mo 8.94:-10 | 1815 3.55 421800 1.769138 0.61 5.0
EBporma 4.8-10% 1569 3.01 671100 3.551181 0.64 53
[ aHIMeT 1.48:107% | 2631 1.94 1070400 | 7.154553 0.42 4.6
Kammcero | 1.08:10% | 2400 1.86 1882800 | 16.68902 0.20 57
CartypH
Tedma 7.55-10° | 530 121 294660 1.887802 0.9 10.2
Jlnona 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
Tutan 1.35-10% | 2575 1.88 1221850 | 15.94542 0.21 8.2
et 1.88-10*' | 730 1.21 3560800 | 79.33018 0.2 ~11.0
Ypan
Mrupanna 6.33-10" | 2358 115 129900 1.413479 0.27 16.3
ApHdITh 1.7-10*" | 5789 1.56 190900 2.520379 0.34 14.2
M6pmaTs | 1.27-10% | 584.7 1.52 266000 | 4.144177 0.18 14.8
TuTaHus 3.49-10°" | 788.9 1.70 436300 8.705872 0.27 13.7
OGepoH 3.03-10' | 761.4 1.64 583500 13.46324 0.24 13.9
Hentyn
TpPHTOH 214107 | 1350 | 207 354800 | 5.87685** | 0.7 | 13.5

* JJBI ITOJTHOJIYHHA HIITH CPEIHETO ITPOTHBOCTOAHHA BHCITHHUX IUIAHET

** oOpaTHOe HaIlpaB/IeHUE BpalleHUA

@OpMyJI bl npu OJIUHCEHHO020 GLIYUCTICHUSA

sinx ®7gx

=1 o

sin(er + x) ® sina + xcos &

cos(x + x) ® cosax —xsin «;

X
tg(a+x)~rtga+———

1+x)" ~1

Cos™ o

+ nx;

(x << 1, yIIIBI BBIpaKarOTCA B pajiiaHax ).
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