BCEPOCCHIMCKAS OJIMMITIUAJTA HIIKOJIBHUKOB 11O ACTPOHOMUHU
MYHUIIUIIAJIBHBINA TAII
2016-2017 YYEBHBIN 'O
9 KJACC

MakcumabHO€E BpEMsl BBIIOAHEH U 3a1aamii: 4 yaca (240 MuH.)
MakcHuMalIbHOE KOJUYESCTBO 0AIOB 3a Ka)KJ0€ 3a1aHue: 8
MaxkcuMalipbHasg cyMMa 0ajIoB 3a Bee 3aaHus: 48

HMcnonp30BaTh MOYKHO: HMHKCHECPHBIN KAJIBLKYISITOP, KaHIICISIPCKHC
NPUHAJICKHOCTU (py4Ka, KapaHaall, JIMHEHKa, pe3UHKa IS CTHpa-
HHUS U T.I.), COpaBOYHbBIE AAaHHBIE, pa3pelIcHHbIE K MCI0JIb30BaAHUIO
YYaCTHUKAMH Ha MYHMIIMIAJLHOM 3Tale BCEPOCCHICKON OJHMMIIHA-
JIbI MIKOJBHUKOB 110 actponomuu (IIpmioskenne 1), KapTy 3BE€3IHOTO
Heba (Ilpumoxxenue 2).

1. Acrtpojiorudyeckue 3HAKH

Ha pucynke Puc 1. n300pakeHbI 0O4epTaHusI HEKOTOPBIX CO3BE3IUN
U COOTBETCTBYIOIIME UM acCTPOJOTHYECKHE 3HAKU U Ha3BaHus. Hanumure
PYCCKHME Ha3BaHMS ITUX CO3BE3IUM.

2. IloHemeNbLHHMK — J€Hb «THNKEIbIIN»
Moxer nu B QeBpasie ObITb NATh OAWHAKOBBIX IHEH HeIeNu,
Hanpumep, noHeAeabHuKoB? CBOM OTBET MOSICHUTE.

3. CToJIKHOBEHHE TAJTAKTHK

Ham «3Be3nubiii octpoB» ['anaktuka Maneunsiii [TyTs 1 cocenHsis ra-
nakThkKa TyMaHHOCTh AHIPOME/IBI, HAXOSIIASACS OT HAC Ha PAacCTOSHUM 2,5
MUJITHOHA CBETOBBIX JIET, IPUOIIHKAIOTCS APYT K APYTY CO CKOPOCTHIO OKOJIO
140 xkm/c. Onennre, 4epe3 CKOIBKO JIET Hamla [ ajakTuka CTONKHETCS C CO-
ceHen?

4. domanbrayt

J1o Kako# ceBepHOU IHMPOTHI MOKHO YBUAETH 3Be3y Pomanbrayr
(camast sipkas 3Be3na (anbda) cozBe3aust FOxHO#t PeiOb1)? Bugna nu oHa
3 Kpacnosipcka (¢ = +56,0°)? Ecim Her, To mouemy? Ecnm na, To Ha Ka-
KOH BBICOTE HaJ TOpU30HTOM? OKBaTOpHaibHbIE KOOpAMHATBI Domalib-
rayra: a = 224 57m; 0 = —29°37'.

5. 3oamakajbHBIN CBET

3oauakanbHBIA CBET — cnaboe CBEYeHHE HOYHOro Heba, mpoctuparomieecs B HampaieHnu oT ColHia
BJIOJTb SKJIUTITHKH, KOTOPOE CO3/IaeTCsl, HAXOISAIIEHCS B MEeXKIUTAHETHOM TPOCTPAHCTBE, MbIIBI0. Kak BbI cunTa-
€Te, B KaKoe BpeMsl To/1a Ty4llle BCero HaOt01aTh ATO SBJICHHUE HA HAIIMX IIUPOTAX U MOYeMYy?

6. JlyHHoe 3aTMeHHe

Cnyuunock Tak, 4TO BCE€ TPH JyHHbIX 3aTMeHus 2016 roga OblIM ML MONTYTEeHEBBIMU. B ouepenHoit
pa3 yBUAETh 3€MHYIO TEHb Ha JTJYHHOM OBEPXHOCTH 3E€MJIIHE CMOTYT JIMIIb B HOUb ¢ 7 Ha § aBrycra 2017 roga.
Ho u 310 3armenue He Oyner monHbIM. JIyHa IpORAET CKBO3b CEBEPHYIO YacTh 3€MHOM TeHHM (MaKCHUMajbHas
¢a3za 3armenus (0,25) mactynut 7 aBrycra, okosio 18 4 20 M mo BceMupHOMY BpeMeHH). MoxxHO Jin Oyner
Ha0JI0/1aTh 3TO SABJIEHHUE MPUPOoAbI U3 KpacHospcka (MpH yCIOBUU SCHOM MOTOAbI)?
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IIpuaoxenne 1
CnpaBouHble JaHHbIE,
pa3pelieHHbIe K HCIO0JIb30BAHUIO YYACTHUKAMH
HA MYHHIHUIIAJIbHOM JTane BCePoCCHiiCKON 0JTMMIMAABI IKOJIbHUKOB 110 ACTPOHOMUH
U NO/JIeKalIe K BblJaue BMecTe ¢ YCJI0BUSIMH 3a/1a4

OcHoBHbIE pU3MUYECKHE H ACTPOHOMUYECKHE NOCTOSTHHbIE
['paBuTanmonHas nocrosiuHas G = 6,672-10 1 M3 krt-c?
CKopocTh cBeTa B BakyyMe C = 2,998-108 m/c

YHuBepcanbHas razopas nocrosiHag R = 8,31 m%kr-¢c 2K 1-mons™
[Toctostanas Credana-bonpimana o = 5,67 108 krc3-K*

Macca npotona mp = 1,67-1072" xr

Macca snexTpona Me =9,11-1073L kr

Actporomudeckas equnnna 1 a.e. = 1,496-101 m

apcek 1 mk = 206265 a.e. = 3,086-10'° M

[Tocrosianas Xa66ma H = 72 (xm/c)/Mnxk

1

Jlannbie o CostHue

Pamuyc 695 000 km

Macca 1,989-10% kr

Cserumocts 3,88:10% Br

CrnexTtpanbhbiii kiacc G2

Bunumas 3Be3nHas BennunHa —26.78™

AbcomoTHas 0oOMeTprUecKas 3Be3/1Has Beanuuna +4,72™
IMokasarens nsera (B-V) +0,67™

OddextuBnas temneparypa S§00K

Cpennuii ropu30HTANBHBINA apajuiakc 8,794"
HTerpanbHbIif HOTOK SHEPTHH Ha paccTosHuu 3emmn 1360 Br/m?

[ToTOK SHEPrUM B BUAMMBIX JIydaX Ha paccTosHuU 3emmu 600 Br/m?

Jannblie 0 3emie

Okcuentpucurer opoutst 0,017

Tporuueckwuii rog 365,24219 cyrox

Cpennsist opbutangbHasi ckopocTb 29,8 km/c

[Tepuon Bpamienust 23 yaca 56 Munyt 04 cekyHIbl

Haxnon skBaropa k sknuntuke Ha snoxy 2000 roga: 23° 26’ 21,45”
DKBaTOpUAIbHBIN paguyc 6378,14 km

[Tonsapusii paguyc 6356,77 km
Macca 5,974-10%* kr

Cpenuss mioTHOCTh 5,52 1-CM
O0wemubIit coctaB atmochepst: N2 (78%), O2 (21%), Ar (~1%).

3

Jdanubie o JIyne

Cpennee paccrosinue ot 3emiaun 384400 km
MunumansHoe pacctossHue oT 3emin 356410 km
MakcumanbHoe pacctostHue ot 3emiu 406700 km
Okcuentpucuret opobuts 0,055

Haxkson miockoct opouTh! K skauntuke 5°09’
Cunepuueckuii (3Be31HBIN) iepuo oopamenus 27,321662 cyTox
Cunoaunueckuii nepuon odpamenus 29,530589 cytok
Pamnyc 1738 km

Macca 7,348-10?? xr wu 1/81,3 maccs 3emian
CpeHss IIOTHOCTB 3,34 r-eM ™

BusyansHoe reomerpuueckoe anboeno 0,12
Bujnmast 3Be31Hast BelIMurnHa B HOJIHOIyHHE —12,7™
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dusnyeckue xapakrepuctuku CoJiHIA M MJIaHET

Tabmuna 1

Ilmanera Macca Pamnyc [Lnor- | Ilepuon Bpa- | Haknon | I'eo- | Buau-
HOCTh |IIIEHUS BOKPYT | 2KBaTopa | MeTp. | Mas
ocu K anb- | 3BE3[-
MJIOCKOCTH| Oeno | Has Be-
OpOUTHI -
qUHa**
KT MacChl KM | paMyCHI | T-CM ° IpaycChl
3emiu 3emiu
Comnnie 1,989-10%° | 332946 |695000| 108,97 141 25,380 cyt 7,25 — -26,8
Mepkypuii | 3,302:10%2 | 0,05271 | 2439,7 | 0,3825 5,42 58,646 cyt 0,00 0,10 | -01
Benepa 4,869-10%* | 0,81476 | 6051,8 | 0,9488 5,20 | 243,019 cyr* | 177,36 065 | 44
3emitst 5,974-10%* | 1,00000 | 6378,1 | 1,0000 5,52 23,934 gac 23,45 0,37 —
Mapc 6,419-102 | 0,10745 | 3397,2 | 0,5326 3,93 24,623 4gac 25,19 0,15 | -2,0
KOnurep 1,899-10%" | 317,94 | 71492 | 11,209 1,33 9,924 yac 3,13 052 | -2,7
Carypn 5,685-10% | 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 qac* 97,86 0,51 5,7
Hentyn 1,024-10% | 17,135 | 24746 | 3,8799 1,64 16,11 vac 28,31 0,41 7,8
* — oOpaTHOE BpallCHHE.
** — nns HanOobIled ITOHTalluU BHYTPEHHHX TUIAHET M CPEAHEr0 MPOTUBOCTOSIHUS BHEIIHUX TLJIAHET.
Tabmuma 2
XapakTepucTUKN OPOUT MJIAHET
[Tnanera Bonbuias nomyoch DKCIIEHT- Hakmon k  |ITepuon o6pare- | CHHOQUYECKUH T1e-
pucUTeT TTOCKOCTH HUSI puona
AKJIUTITUKHI
MJTH.KM a.e. TpalyChl CyT
Mepkypuit 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
3emuts 149,6 1,0000 0,0167 0,000 365,26 cyT —
Mapc 227,9 1,5237 0,0934 1,850 686,98 cyr 780,0
KOnurep 778,3 5,2028 0,0483 1,308 11,862 ner 398,9
Carypn 1429,4 9,5388 0,0560 2,488 29,458 ner 378,1
Ypan 2871,0 19,1914 0,0461 0,774 84,01 ner 369,7
Henryn 4504,3 30,0611 0,0097 1,774 164,79 ner 367,5
Tabmmma 3
XapakTepucTHKH HEKOTOPBIX CIYTHHKOB IJIAHET
CnyTHUK Macca Pamnyc | IlnotHOCTH Pagnyc [Tepuon T'eomer- |Bunumas 3se3n-
opOUTHl | oOpalieHus |puy. ajlb- Hast
oemno BeauunHa*
KT KM r/em® KM CyT m
3emJn
JIyna | 7,348-10% | 1738 | 3,34 | 384400 | 27,32166 | 0412 | -12,7
Mapc
doboc 1,08-10% ~10 2,0 9380 0,31910 0,06 11,3
Jeitmoc 1,8-10%° ~6 1,7 23460 1,26244 0,07 12,4
Onurep
Ho 8,94-10% 1815 3,55 421800 1,769138 0,61 5,0
EBpomna 4,8-10% 1569 3,01 671100 3,551181 0,64 53
[anumen 1,48-10% 2631 1,94 1070400 7,154553 0,42 4,6
3
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Kammcro

Tedus
Jwnona
Pes
Turan
Smer

Mupanna
Apudiib
YMOpuaIh
Turtanus
Ob6epon

Tputon

1,08-10%

7,55-10%°
1,05-10%
2,49-10%
1,35-10%
1,88-10%

6,33-10°
1,7-10%
1,27-10%
3,49-10%
3,03-10%

2,14:10%

2400

530
560
765
2575
730

235,8
578,9
584,7
788,9
761,4

1350

1,86 | 1882800 |
CartypH

1,21 294660

1,43 377400

1,33 527040

1,88 1221850

1,21 3560800

Ypaun

1,15 129900

1,56 190900

1,52 266000

1,70 436300

1,64 583500
Hentyn

2,07

16,68902

1,887802
2,736915
4,517500
15,94542
79,33018

1,413479
2,520379
4,144177
8,705872
13,46324

| 354800 | 5,87685** |

0,20

0,9
0,7
0,7
0,21
0,2

0,27
0,34
0,18
0,27
0,24

0,7

5,7

10,2
10,4
9,7
8,2
~11,0

16,3
14,2
14,8
13,7
13,9

13,5

* JJIS ITOJIHOJIYHUS WJIN CPEAHETO IPOTUBOCTOSAHNS BHCIIHUX IIJIAHCT.

** _ 0OpaTHOE HAIIPABIICHUE BPALICHHUS.

®opMyJibl NPUOINKEHHOTO BHIYUCIEHUS

sinX = tgX =~ X;

sin(a + X) = sina + Xcosa;
cos(a + X) = cosa — Xsing;

tg(a +x) ~tga + X .

cos’a’

1+ x)" ~1+nx;

(X <<'1, yrubl BBIpXAIOTCS B paiiaHax).
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IIpuaoxenne 2

Kapra 3Be31H0r0 HebOa

® ® Anexc Conxua
¢ Sseapn % TymaHHoCTH
Touxa BeCeHHero
+ [eolinbie 38e3nbl ' pasHoneHcTenn
Dee Gm3aknx 38630kl _~. Touxa oceHrero

paBHONEHCTBNAA

TpaHuuel
coaseannin W
MX HA3BaHARA

il
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