BCEPOCCHMCKAS OJIMMITUA A IIKOJIBHUKOB 110 ACTPOHOMMUHA
MYHUIOUIAJBHBIN ATAII
B KPACHOSIPCKOM KPAE
2024-2025 YYEBHBINA I'OJ1
10 KJIACC

MaxkcuMalIbHOE BpEMSI BBINOJHEHNS 3aJaHUNA: 3 ACTPOHOMHYECKHX
yaca (180 mun)

MakcuMalnbHOE KOJIUYECTBO 0aioB 3a Kaxkaoe 3aaanue: 10
MakcuManbHas cyMMa 0ajuioB 3a Bee 3aganusi: 50

Hcnonn3o0BaTh MOKHO: MHKEHEPHBIN (HAYYHbBIN) KaAbKYJISITOD, KaH-
LEIIPCKUE TPUHAUICKHOCTH (pYYKa, KapaHalll, JUHEHKa, pe3nHKa
JUISL CTUPAHMS M T.I1.), COPAaBOYHBIE JaHHBIE, Pa3pelIEHHBIE K MCIIOJb-
30BaHMI0 YYACTHHKAMH HAa MYHMIIMOAJHHOM 3Tale BCEPOCCHUCKOM
OJMMIIMABI IIKOJLHHUKOB IO acTpoHoMud B KpacHosgpckoM Kpae
(ITpunoxenwue 1).

1. Aabtaup u Jleneod

JlBe M3BeCTHBIC 3BE3/Ibl, BXOSIINE B acTepu3M «JleTHe-0CeHHHI TPEyroJIbHUK, HMEIOT CIIEIYIOIINe Xa-
PaKTePUCTHKA: AJIbTaup — BUAUMAs 3Be3aHas Benuwunaa M = +0,93", aGcomrorHas 3Be3qHas BenuumHa M =
+2,21™; Jlene6 — m = +1,33™ u M = —6,93", coorBeTcTBeHHO. K KaKMM CO3BE3IUSM OTHOCSTCSI OTH 3BE3/5I7
Kakast 3 HUX gajble OT Hac U mouemy?

2. B3oiizer niau He B30oiiger?

JIro6utens actponomuu B KpacHosipcke (reorpadudeckas mupoTa ¢ = +56° c.11., reorpaduaeckas 1071-
rora 42 = 93° B.1.) HaONIOAaeT BOCXOJ 3BE3JbI C 3KBATOPHUAIBHBIMU KOOPJMHATAMH: MPSIMOE BOCXOXKICHHE
o =21 4 25 muH, ckoHeHue d = +10° B 21 gac 25 MUHYT 110 MeCTHOMY BpeMeHH. CMOJKET JIU OH YBUIETH B ATy
K€ HOYb 3BE3/y ¢ KoopauHaTamu o = 23 4 25 muH, 6 = —40°? [Touemy?

3. HJIO nau mereo3oHA?

OnuH MIKOJIBHUK YTBEPIKIAN, YTO BHUJIET B HEOE TpsIMO HaJl TOJI0BOM 1mapooodpaszueiii HJIO ¢ yrioBeim
IMaMETPOM BJIBOE MEHBIIIE JIYHHOT'0, KOTOPBIN JIBUTAJICS, CMEIIAsICh KAKIYI0 CEKyHAy Ha CBOM BUIUMBIN JHa-
MeTp. YUHTelb, KOTOpOMY OH pacckazan nmpo HJIO, mpeanonoxui, 9To 3TOT 0OBEKT SBISIICA CHEPUIECKUM Me-
TE030H/I0M, KOTOPbIl Ha OOJBIIMX BBICOTAX MOXET paszayBarbest 10 50 meTpoB. Onpenenute, Ha Kakoil Torjaa
BBICOTE HAXOJMUJICS ATOT 30HJ U C KaKOW CKOpOCThIO OH aBHraics. Kak Ha3zpiBaeTcs Touka Ha HebecHOM cdepe,
BOJIM3HM KOTOPOW MIKOJLHUK 3aMETUI 00BEKT?

4. TlponyuleHHbIE PAMOMMITYJIHChI

Jlanekuii To4eUHbIM paMOUCTOUYHUK PACIIONOKEH Ha IKIUIITUKE U U3iaydaeT 100 uMIyIbCOB B CEKYHIY.
[IprueM B cBoell y3KOi#l mojoce U3MYUYEHHUsS] €ro CUTHA MPEBOCXOAUT MO MOIIHOCTH aHAJOTUYHOE H3ITy4YCHHE
Connua. OueHHuTe CKOJIBKO PAAMOUMITYIIECOB 3TOr0 MCTOYHHMKA OYyJET MPOIYIIEHO MPH €ro HaONIOJIEHUsX C
3emuin B TeueHue roja, ecinu BuauMblil tuametp Connua coctanisieT 30'? C yem MOXKeET ObITh CBsI3aHAa OCHOBHAS
HETOYHOCTb TOM OIICHKH?

5. Pa3 B TpH roga

C KaKuM MEepUOJIOM JIOJKHA 00paniaThes Mo KpyroBoit opoure Bokpyr CoiHIIa 1iaHeTa, YToObl ee Mmo-
clieloBaTenbHbIe KOHGUTYypauu ¢ 3emiield MpoucXoauin Kaxasie 3 roga? Ha kakoMm cpelHeM pacCTOSHUU OT
ConHila OyJeT HaXOIUThCS TUIaHeTa, MPOTUBOCTOSIHUSA KOTOPOM MPOUCXOIAT pa3 B 3 roga?



IIpuaoxenne 1
CnpaBo4Hble 1aHHbIE,
paspenieHHbIe K HCIO/Ib30BAHNI0 YYACTHUKAMH
HA MYHMIMIIAJIBHOM 3Tale BCePOCCHIICKON 0OJTMMITMA/BI HIKOJIbHUKOB 110 acTpoHoMuH B KpacHosipckom
Kpae U Nojulexkalye K Bbllaue BMecTe ¢ YCJI0BHAMM 32124

OcHoBHbIE pU3HYECKHE U ACTPOHOMHYECKHE MOCTOSIHHbIE
I'paBuTanmonnas nmocrosiaHas G = 6,672-10 1 M3 krt-c?
CkopocTh cBeTa B BakyyMme C = 2,998-108 m/c

YHuBepcanbHas razopas noctosaHas R = 8,31 m>kr-¢c 2K 1-moms
[ocrosnuas Credana-bonpumana o = 5,67-1078 kr-¢ 3K

Macca npotona mp = 1,67-1072" xr

Macca snexrpona Me = 9,11-103L kr

Acrtporomudeckas equamna 1 a.e. = 1,496-101 m

Mapcexk 1 mk = 206265 a.e. = 3,086:10% M

[Tocrosinnas Xa66ma H = 72 (km/c)/Mnk
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Jaunnbie 0 CosHue

Pannyc 695 000 xm

Macca 1,989-10%C kr

Ceetnmocts 3,88:10% Br

CnexTpanbHsblii kimace G2

Bunnmas 38é3qHas BenmmunHa —26.78™

AbcomoTHas 6osoMeTpruyeckas 3BE3AHas Benuunnaa +4,72M
[Tokazarens nsera (B-V) +0,67™

D¢ddextuBHas Temneparypa S800K

Cpennuii ropu30HTaIBHBIN Napamiake 8,794"

VHTerpanbHbIi MOTOK SHEPTHH Ha paccTosHUN 3emin 1360 Br/m?
TTOTOK SHEPrUM B BUAMMBIX JIydaX Ha paccTosHun 3emmn 600 Br/m?

Jlannbie 0 3emie

OxkcnenTpucuteT opouTsr 0,017

Tponmueckuii ron 365,24219 cyTok

Cpennsist opOuTambHas CKopocTh 29,8 km/c

[Tepuon Bpamenus 23 yaca 56 Munyt 04 cekyH bl

Haxiion skBatopa k sknunrtuke Ha 3moxy 2000 romga 23° 26' 21,45"
DKBaTOpUANIbHBIN paauyc 6378,14 km

[Tonspubiii paguyc 6356,77 km
Macca 5,974:10%* kr

CpenHsisi IIIOTHOCTD 5,52 r'cM™
O6wémuslil coctaB atmochepsl N2 (78%), O2 (21%), Ar (~1%)
ATmochepHoe naBnenue Ha yposHe Mops 1,013-10° ITa (1 atm)

3

Jdanubie o Jlyne

Cpennee paccrosinue ot 3emun 384400 km
MunumanbHOe pacctostHue oT 3emin 356410 km
MaxkcumansHoe paccrostaue oT 3emian 406700 km
Okcuentpucurer opouts 0,055

Haxon minockoctu opoutsl K sxiuntuke 5°09’
Cupnepuueckuii (3B€3aHb1H) nepuos obpamenus 27,321662 cyTok
Cunoaunueckuit nepuox odpamenus 29,530589 cyrok
Pannyc 1738 km

Macca 7,348-10?? xr wmu 1/81,3 maccs! 3emmn
Cpenuss mioTHOCTS 3,34 r-em™

BusyansHoe reomerpruueckoe ansoeno 0,12
Buaumast 3Be31Hast BelmnyrHa B ojIHOMyHHe —12,7™
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duznyeckue XapaKTEePUCTUKHU Co.mma H IIJIAHET

Tabmuna 1

IInanera Macca Pamnyc IInot- | Ilepuon Bpa- | Hakion ok-| I'eo- | Buau-
HOCTb |ILEHUS BOKPYI'| BaTopa kK | MeTp. | Mas
ocH IUIOCKOCTH | allb- | 3BE3[-
opbutel | O6emo | Has
KT Macchbl KM | pamuychl | r-cm > Ipagychl BEJIH-
3emin 3emun yuHa"
Counnue 1,989-10% | 332946 |697000| 109,3 1,41 25,380 cyT 7,25 — —-26,8
Mepxypuit | 3,302:10% | 0,05271 | 2439,7 | 0,3825 | 5,42 58,646 cyt 0,00 0,10 | -0,1
Benepa 4,869-10% | 0,81476 | 6051,8 | 0,9488 | 5,20 | 243,019 cyr~ | 177,36 0,65 | 44
3emuis 5,974-10%* | 1,00000 | 6378,1 | 1,0000 | 5,52 23,934 gac 23,45 0,37 —
Mapc 6,419-10%° | 0,10745 | 3397,2 | 0,5326 | 3,93 24,623 gac 25,19 0,15 | -2,0
IOnurep 1,899-10% | 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 26,73 0,47 0,4
VYpan 8,683-10%° | 14,535 | 25559 | 4,0073 | 1,32 17,24 qac* 97,86 0,51 5,7
Henryn 1,024-10% | 17,135 | 24746 | 3,8799 | 1,64 16,11 gac 28,31 041 | 7.8
* s HanOobIIeN SJTOHrallii BHYTPEHHUX TUIAHET U CPEHETO MPOTUBOCTOSHUSI BHEUTHUX TUUIAHET,;
** oOpaTHOE BpalleHue.
TaoOmuma 2

XapakTepucTHUKH OPOUT IJIaAHET

IImanera Bosbimias monyoch OxkcueHT-pu-| Haxkmnon k [Tepuon CHHOINYECKUH IIe-
CHUTET MJIOCKOCTH 3K-|  oOparieHus puon
JIUIITUKU

MIIH KM a.e. rpamycChl CyT
Mepkypuit 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

3emis 149,6 1,0000 0,0167 0,000 365,26 cyT —
Mapc 2279 1,5237 0,0934 1,850 686,98 cyT 780,0
Onurep 778,3 5,2028 0,0483 1,308 11,862 ner 398,9
Catypn 1429,4 9,5388 0,0560 2,488 29,458 ner 378,1
VYpau 2871,0 19,1914 0,0461 0,774 84,01 mer 369,7
Hentyn 4504,3 30,0611 0,0097 1,774 164,79 ner 367,5




