BCEPOCCUMCKASI OJJUMIIMAJA HIKOJbHUKOB 10 ACTPOHOM U
MYHUIUIIAJIBHBIN DTAII
B KPACHOSIPCKOM KPAE
2017-2018 YYEBHbBIN 'O/
9 KJIACC

MaxkcuManabHoe BpeMs BEINOJTHEHUS 3agannii: 3 yaca (180 mun.)
MakcuMaabHOe KOJIMYECTBO 0AJLIOB 3a KaXKaoe 3agaHue: 8
MaxkcuManbHasg cyMMa 0aJuioB 3a Bee 3agaHus: 48

Hcnonp30BaTh MOKHO: HMHIKEHEPHBIH KAJBKYISITOD, KAHIIEISIPCKUE
NPUHAICKHOCTH (pYYKa, KapaHIall, JUHEHKa, pe3rHKa JUlsl CTHpa-
HUS U T.I.), CIpaBOYHEIE JAHHBIE, pa3pellicHHbIC K MCIOIL30BaHUIO
YUJaCTHMKAMHM Ha MYHUIIMIIQILHOM JTalle BCEPOCCHICKON OJIMMIINA-
JIbl MKOJBLHUKOB M0 actpoHomuu (Ilpunoxkenue 1), KapTy 3BE3AHOTO
aeba (I[Ipunoxxenue 2).

1. 3uMHUI TPeyroJbHHUK
Kax HazpIBatoTcs Tpu sipKue 3B€3/1bl, KOTOpbIE 00pa3yloT Tak Ha3blBaeMblil «3UMHUN TPEYroJpHUK»? M3
KaKUX OHH CO3Be3uii? B kakue MecAIbl TOT «TPEyroJIbHUK» BUJICH JIydllle BCEr0 Ha HAIMX HIMPOTAxX?

2. Bceraa am BuaHa?

3Be3na ynaneHa OT CeBEpHOTro Moitoca Mupa Ha 47 rpamycoB. Beerna nu ee MOKHO HAOIIOaTh B TEM-
HOe BpeMs cyTok B Mockse (reorpaduyeckas mmpora ¢ = +55° 45'), B PoctoBe Ha Jlony (¢ = +47° 14'), B Co-
un (¢ = +43° 35") u mouemy?

3. Cupuycst Aub

Cawmas sipkas 3Be3nia Heba — Cupuyc, sSBIsSETCS TBOWHOM, cocTosimen n3 Cupuyca A (BUIuMas 3Be3THas
BenuunHa —1,5™) u ero crnyrHuka — Genoro kapiuka Cupuyca b, KOTOpblii oueHb TpyneH [Uisi HaOIIOACHUH.
[Tpodeccrnonanbabie (hOTOMETpHUECKHE HAOMIOACHUS IOKa3ajdd, YTO WHTEHCHBHOCTH cBera oT Cupuyca A
npumepHo B 10 Teicsiu pa3 Oosbine, yeM oT Cupuyca b. Onpenenure BuIUMYyO 3B€31HYIO Benuuuny Cupuy-
cab.

4, «Beaukoe aMepUKaHCKOe 3aTMeHHe» U 1 ceHTIOps

Kurtenu CIIA ot 3amagnoro no Bocrounoro moGepexbs 21 aBrycra 2017 roga HaGmionanm Kpacu-
Beiilllee aCTPOHOMHUYECKOE SIBJIEHHUE — MOJIHOE COJTHEUHOe 3aTMeHue. MoskHo i 6110 yBUAETh B KpacHosipcke
Jlyny 1 centsi6psa? Ecnu Her, To nouemy? Ecinu aa, To B kakoil ¢aze u B kakoe Bpemst CyTOK?

5. ®jopeHuus BOau3M 3eMiIu

Jlerom sToro roga razersl nmucanu: «K 3emie npuOmMkaeTcs caMblii KPYITHBIM acTepou 3a BCIO HUCTO-
puto Teneckonudeckux HaOmogeHuit!!!». JleiictBurensHo, 1 cenTsOps 2017 roma manas miaHera (acTepoun)
No 3122 Florence (diopenius), nuameTpom okoJio 4,4 KM, mponuia Ha paccTossHUM Beero jaumib B 0,04723 act-
POHOMHYECKON €IWHHIBI OT Haiel miuaHeTsl. CMOIENUPYHTE CHUTYAIMIO: €CIM B KadecTBE MOJAETU 3eMIn
B3Th T100yc muamerpoMm 30 cM, TO Ha KaKOM PacCTOSHUHU OT Tio0yca 3emMiid B 3TOM Maciirabe MmpoJieTeln
actepous @ropennusa? Ha kakom paccrossHum oT 3emiid B ’ToM Maciurade Oyaer HaxoauThes Jlyna?

6. Ilnanertay IIpoxkcumbl LlenTraBpa

B konme aBrycra 2016 roga 6pu10 OOBSIBJICHO 00 OTKPBHITUH 3eMJICIOA00HOMN TIJIaHEThI y OJIM KaNWIIe K
Connuiy 3Be3nsl [Ipokeumer LlentaBpa. [lnanera obparaercss BOKPYT 3B€3/bl HAa paccTOsSHUU, KoTopoe B 20 pa3
MeHblIe paccTosiHUS oT 3emin 10 ComHita. CKOJBKO 3eMHBIX CYTOK JUTUTCS TOJ Ha 3Tou 1ianere? M3BecTHo,
yTto macca [Ipokcumnl LlenTaBpa cocrasisier 0,123 cosHeuHOIA.
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Ipuiao:xkenne 1
CnpaBouHble JaHHbIE,
pa3pelieHHbIE K MCIOJIb30BAHUIO YYACTHUKAMHU
HA MYHUIIMIIAJIBHOM JTane BCePOCCHICKOM OJTUMIHA/IBI HIKOJIbHHKOB MO ACTPOHOMHUH
U NMOJJIeKale K BblJaye BMeCTe ¢ YCJI0BUSIMH 33124

OcHoBHbIE (pu3MUYeCKHEe U ACTPOHOMHYECKHUE NMOCTOSHHbIE
I'paBuTanmonHas nocrosuHas G = 6,672:1011 m3-kr1-¢2
CxopocTh cBeTa B Bakyyme C = 2,998-108 m/c

VHuBepcanbHas ra3osas nocrosuHas R = 8,31 M2 kr-¢2-K-1-mMomnp-
[Mocrosunas Credana-bonsumana ¢ = 5,67-1078 kr¢c3-K4

Macca nporona mp = 1,67-10727 kr

Macca snexrpona Me =9,11-10-3! xr

Actponomuueckas eqununa 1 a.e. = 1,496-1011 m

[Mapcex 1 k= 206265 a.e. = 3,086-1016 m

[Tocrosnras Xa66m1a H= 72 (km/c)/Mnk

1

Jannbie o CoaHue

Pamnyc 695 000 xm

Macca 1,989-1030 kr

CaetumocTs 3,88:102° Br

CrexrpanbHbrii kmace G2

Bunumas 3Be3gHas BenuyuHa —26.78™

AbGcomroTHas OooMeTprydeckas 3Be3IHasi BenudnHa +4,72M
IMTokazarens npera (B-V) +0,67M

O¢ddexruBHas temneparypa S800K

Cpennuii ropu30HTaIbHBIN Napaiakc 8,794"
WHTerpanbHblil TOTOK SHEPIUHU Ha paccTosHuy 3emun 1360 Br/m?

[ToTOK SHEPIMH B BUIMMBIX JIydax Ha paccTosHuu 3emun 600 Br/m?

Jdanubie 0 3emJie

OxcreHTpucutet opoutst 0,017

Tponnueckuii rog 365,24219 cyrok

Cpenusis opOuTambHas CKOpocTh 29,8 km/c

[lepuon Bpamenus 23 yaca 56 munyt 04 ceKyH bl

Haxson skBaropa k sxmunTuke Ha 3moxy 2000 roma: 23° 26’ 21,45”
DxBaTopuaibHbIi paguyc 6378,14 km

[onspueiit paguyc 6356,77 km

Macca 5,974-10%4 xr

CpenHss MIOTHOCTH 5,52 reM 3

Oo6wemubiii coctaB atmochepsl: N2 (78%), O2 (21%), Ar (~1%).

lanHnbie o JlyHe

Cpennee paccrosinue ot 3emun 384400 kv
MunumansHOe paccrosiHue ot 3emian 356410 km
MakcumansHoe pacctosiHue ot 3emiuu 406700 km
OxcrenTpucutet opoutsl 0,055

Haxiion mitockoctu opoutsl K sxmuntuke 5°09’
Cunepuueckuii (3Be31HbIN) nepuoa odpamenus 27,321662 cyrok
Cunonuueckuii mepuoy oopammenus 29,530589 cyrox
Pagnyc 1738 km

Macca 7,348:10%2 xr umu 1/81,3 maccsl 3emnu
Cpennsis miotHocTs 3,34 r-em 3

BusyanbsHoe reomerpuueckoe ansoemno 0,12
Bunumas 3Be3aHasi BemuuuHa B ModHOMyHUEe —12,7™
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®uznyeckue xapakrepuctuku CoJIHIA U IVIAHET

Tabmuma 1

Ilnanera Macca Pamnyc [TInot- | Ilepuon Bpa- | Hawion | I'eo- | Bugu-
HOCTb |ILEHUS BOKPYT | SKBAaTOpa | METp. | Mad
ocH K aab- | 3BE3A-
IUIOCKOCTH| Oemo | Has Be-
OpOUTHI -
quHa**
KT MAaccChl KM pamuycel | r-cm 3 rpaaychl
Seman Semnn
ComaHie 1,989-10%0 | 332946 | 695000 | 108,97 1,41 25,380 cyr 7,25 - -26,8
Mepxkypuii | 3,302:102% | 0,05271 | 2439,7 | 0,3825 5,42 58,646 cyt 0,00 0,10 -0,1
Benepa 4,869-10%4 | 0,81476 | 6051,8 | 0,9488 520 | 243,019 cyr* | 177,36 0,65 4.4
3eMis 5,974-10%4 | 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
Onutep 1,899-10%7 | 317,94 | 71492 | 11,209 1,33 9,924 uac 3,13 0,52 2,7
CarypH 5,685-10%6 | 95,181 | 60268 | 9,4494 0,69 10,656 gac 25,33 0,47 0,4
VYpan 8,683:-10%° | 14,535 | 25559 | 4,0073 1,32 17,24 gac* 97,86 0,51 5,7
Henrtyn 1,024-10%6 | 17,135 | 24746 | 3,8799 1,64 16,11 4ac 28,31 0,41 7,8
* — o0paTHOE BpallleHuE.
** — st HauOoJIbIIEH AJIOHTAIlMA BHYTPEHHUX IIJIAHET U CPEIHEro MPOTHUBOCTOSHUS BHEIHUX IJIAHET.
Tabmura 2
XapakTepucTUKH OPOUT IJIAHET
IInanera Bosbiias monyoch DKCIIEHT- Haxnon x  |Ilepuon obpame- |CuHOIUYECKUH TIe-
pUCHTET ILIOCKOCTHU HUS puon
DKIIMIITUKA
MJIH.KM a.e. rpagychl CyT
Mepxkypuit 57,9 0,3871 0,2056 7,004 87,97 cyr 115,9
Benepa 108,2 0,7233 0,0068 3,394 224,70 cyt 583,9
3emMis 149,6 1,0000 0,0167 0,000 365,26 cyr —
Mapc 2279 1,5237 0,0934 1,850 686,98 cyr 780,0
FOmurep 778,3 5,2028 0,0483 1,308 11,862 net 398,9
Carypn 1429,4 9,5388 0,0560 2,488 29,458 ner 378,1
VYpan 2871,0 19,1914 0,0461 0,774 84,01 ner 369,7
Hentyn 4504,3 30,0611 0,0097 1,774 164,79 ner 367,5
Tabimna 3
XapakTepUCTHKH HEKOTOPBIX CIIyTHUKOB IJIAHET
CnyTHUK Macca Pamnyc | IlnotHOCTH Pamnyc ITepuon T'eomer- |Bunumas 3Be3n-
OpOUTHI | OOpameHUus |pUdY. allb- Has
oeno BenMuyuHA*
KT KM r/em® KM CyT m
3emusa
JIyna | 7,348-1022 | 1738 | 3,34 | 384400 | 27,32166 | 0,12 -12,7
Mapc
®doboc 1,08-1016 ~10 2,0 9380 0,31910 0,06 11,3
Jetimoc 1,8-10%° ~6 1,7 23460 1,26244 0,07 12,4
Onurep
Ho 8,94-1022 1815 3,55 421800 1,769138 0,61 5,0
EBpomna 4,8-10%2 1569 3,01 671100 3,551181 0,64 53
Ianumen 1,48-10%3 2631 1,94 1070400 7,154553 0,42 4,6
3
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Kanmicro | 1,08-102 | 2400 | 1,86 | 1882800 | 16,68902 | 0,20 | 5,7
Cartypn

Tedus 7,55-1020 | 530 1,21 294660 1,887802 0,9 10,2

Jluona 1,05-1021 | 560 1,43 377400 2,736915 0,7 10,4

Pes 2,49-10%1 765 1,33 527040 4,517500 0,7 9,7

Tutan 1,35-1023 | 2575 1,88 1221850 | 15,94542 0,21 8,2

Sner 1,88-102 730 1,21 3560800 | 79,33018 0,2 ~11,0
paH

Mupana 6,33-101 | 2358 1,15 129900 1,413479 0,27 16,3

ApudIb 1,7-102t | 578,9 1,56 190900 2,520379 0,34 14,2

YM6pHOIH 1,27-1021 | 584,7 1,52 266000 4,144177 0,18 14,8

TuTanus 3,49-1021 | 7889 1,70 436300 8,705872 0,27 13,7

O6epon 3,03-1021 | 7614 1,64 583500 13,46324 0,24 13,9
Henryn

TpuTOH | 2,14-102 | 1350 | 2,07 | 354800 | 5087685** | 07 | 13,5

* — 7S IOTHOMYHU S WM CPEAHET0 MPOTUBOCTOSHUS BHEIHUX ILJIAHET.
** — oOpaTHOE HaIpaBJICHUE BPAIICHUS.

@opmyJibl NPUOIUKEHHOTO BbIYHCIE HUS

sinXx ~tgX ~ X;
sin(a + X) ~Sina + XCos«;
cos(a + X) = cosa — Xsing;

X
tg(a + X) = tgor + ——;
Cos“ a

1L+ x)" =1+ nx;

(X << 1, yry1BI BBIp@XKAIOTCS B paiiaHax).
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IIpuiaoxkenue 2

Kapra 3Be3qH0ro nHeda
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