MyHuUIUNAJIbHBIN 3TAIl BCEPOCCUMCKON OJIMMMINAIbI IMTKOJbHUKOB
IO aCTPOHOMMUM

B 2015/2016 yueGHOM romy

7-8 KJiaccChl

Ne 1. «Hpuatiwue 36e30bL ceseproli noaychepsvt u Ux 8UIUMOCDL »

Kaxk ussecrno, Apkryp, Bera u Kanesna sBiasiorcsd caMbIMU IPKAMY 3BE3JAMHU CEBEPHON dacTu
HebecHOI cdepbl. KaknM co3pesnusiM oHM npuHayieskar?! Kakas n3 yKasaHHBIX 3BE3] 3aHUMAJIa HaM-
BBICIIIEE ITOJIOYKEHUE HaJ TOPU30HTOM CEroAHsI B ITOJIHOYL B Bamem permone? OTBeT mosicHHUTE.

Ne 2. «O pacnoaoostcenuu cospemerHHvr obcepsamoputis

[Touemy B HacTOsIIIIee BpeMs yIEHbIE CTPEMSTCS IIOCTPOUTH HOBBIE 00CEPBATOPUH Ha BEPIITUHAX TOP?
Bceerpa sin tak 661107 [TpuBeure npumepst (2-3) obcepBaropuii, KOTOPbIE YKe MOCTPOEHBI WU OY/IyT
IIOCTPOEHBI IO TAKOMY IIPUHITUILY.

Ne 3. «Ilaanema u ee cnymuuxu»

YV kakoii mranerbl COJIHEYHON CUCTEMBI CYIIECTBYIOT JIBa CIIYTHHKA, HA3BAHUsSI KOTOPBIX C I'pede-
CKOTI'O ITEPEBOJISITCS KAK «CTpax» U «yxKac» ! Kak HasbBarOTCs 3TH CiyTHUKU?! Kakoit HoMep B MOpsiiKe
yaanerrocTu wianet or CoJsiHIa y JaHHON 11aneTs? binke mwim gasibiine o CoJTHIIA OHA PACIIOTIOXKEHA
B CpaBHEHHUH C 3eMJIeii?

Ne 4. «Cepn Benepst u epems nabaroderutiy

AcrponoM, npeObiBas Ha TeppUTOpUU Balero permona, Hab/onal B
TEJIECKOIT cepIl Benepsl, u ciesan 3apucoOBKY YBHJIEHHOIO, IIPEICTABJICH-
Hyio Ha puc. 1. B Kakoe BpeMs CyTOK acTPOHOM IIPOBOIMJI HAOJIIOAEHMS?
B kakoit cTopone cBeTa HAXOAUIACH ILIaHETA?

‘ropu3ort

Ne 5. «Tecnoe coauscenue IOnumepa u Benepw, 2015 20da»
Puc. 1: x zagage Ne 4.

30 uronst 2015 rozga B 3amaaHoil yacTu HeOOCBOIA HAOIIOAAIOCH SIBJICHNE
TecHOTO cOmkenusi Benepsr n FOnurepa. JlanHble TeJia MOMONLIN Tak OJM3KO JAPYT K JIPYTY, 9YTO BbI-
[UIsiJIe/I BMeCTe, Kak sipuaiiinas «/(BoiiHast 38e3/1a». O4eBUIIbl yTBEPXKIa/Iu, 9TO JUHeHKa (TOJIIHHA
KOTOPO#i 1 MM), OpHEeHTHPOBAHHAsI TOPIEBON YaCThIO K HAOJIIOJATEI0 U HAIPABJIEHHAsS] HA «IBONHYIO
3BE3ILY», ellle «IIPOJIa3uia» MeXKJy IIaHeTaMu (CM. pUc. 2), ecjii PacCTOsiHUe OT IJIa3 JIO0 OJIMZKHEro
K HabJozaTe o Kpasi JuHeiiku 6610 18 cm. Ouenure (B yIJIOBBIX MUHYTaX) MUHUMAJIBHOE yIJIOBOE
paccrosiaue (yroJ Mexkiy JIydaMu CBeTa, HPUIIE/ MU OT JAHHBIX TeJ) MEXK/y JaHHBIME ILIaHeTaMU
Ha yKa3aHHBI MOMEHT.

Ne 6. « Ymenvwernue maccewvt Coarua u pacnpocmpa-
HeHue ceemas

Kak msBectHo, B Hegpax CosHIA KasKIyI0 CEKYHIY CrO-
paer 4.25 MJIH TOHH 3BE€3/IHOTO BEIECTBA, IIPEBPAIIAsCh B
COJIHEYHBII CBET U MOTOK HeifiTpuHo, mokugatomux CosHIe. Puc. 2: x zanage Ne 5.
Beranciinre, HackoJIbKO yMenbiuTcs Macca CouHia (B Kr) 3a TO BpeMsi, IOKa CBET PACIIPOCTPAHSIETCsT
or CosHnia 10 3emun.

Ha pewenue 3a0a4 MYHUUUNAABHOZ20 IMNANA OAUMNUGIBL O ACTNPOHOMUY UWKOABHUKAM,
omeodumcsa 4 uaca.



OcHoBHbBIE CIIpaBOYHbI€ JaHHbIE

§1. OcHoBHBIE (bHBH‘{eCKI/Ie n aCTpOHOMHWYECKHE IIOCTOAHHbBbIEe

Ipasumayuonnas nocmoswnaa — G = 6.674 - 1071 3. kr~ 1. ¢72

Cropocmu ceema 6 sarxyyme — ¢ = 2.998 - 10° a/c

Yuueepcasvhan 2azosan nocmoannas — R = 8.31 kr-m?- ¢ 2-K~1. momp™
Hocmosannasn Cmegana-Bomvumana — o = 5.67 - 1078 kr.¢c 3. K4

Macca npomona — my = 1.67 - 10727 kr

Macca snexmpona — me = 9.11 - 10731 kr

Acmponomuneckasn edunuya — 1 ae. = 1.496 - 10

Iapcex — 1 nk = 206265 a.e. = 3.086 - 1016 &

Iocmosmnasn Xab6aa — H = 72 km-¢— - Mnx !

§2. Tauubie o CoJHIile

Paduyc — 6.955 - 10° km

Macca — 1.989 - 103Y xr

Ceemumocms — 3.827 - 1026 Br

Cnexmpanvnuiti xaace — G2

Budumasn 3sesdnasn seauvuna — —26.74™

Abcorromnas bosromempuveckas 36e3onas seaununa — +4.83
Ioxazamenrv ysema (B-V) — +0.67"

ddpexmustan memnepamypa — HT78 K

Cpednuti 2opusormanvuuiti napanrarce — 8.794”

Hrmeepasvroii nomok snepeuu na paccmosanuy, 3emau — 1360 Bt/ M2

ITomoxk anepeuu 6 sudumoir Aywax na paccmoanuy Jemau — 600 Br/ M2

§3. Tauubie o 3emJie

Ixcuenmpucumem opbumus, — 0.017

Tponuueckuti 200 — 365.24219 cyr

Cpedusas opbumanvrasn ckopocmsv — 29.8 KM/ c

IHepuod epauwernusn — 23 gaca 56 muayT 04 CEKyHIBI

Hax.non sxeamopa % sxaunmuxe na snoxy 2000.0 — 23° 26/ 21.45"
Irsamopuasvhoi paduyc — 6378.14 kM

Hoasproti paduyc — 6356.77 KM
Macca — 5.974 - 10%* kr

Cpednan naommocms — 5.52 r-cM™
O6semmuiii cocmas ammocgepo, — No (78%), Og (21%), Ar (~ 1%)

3

§4. Tauubie o Jlyne

Cpednee paccmosarue om Semau — 384400 xm

Munumanvroe paccmoanue om Semau — 356410 kM
Maxcumanvroe paccmosnue om Semau — 406700 kv
Ixcuyenmpucumem opoums, — 0.055

Hax.nom naockocmu opbumot x sxaunmuke — 5°09’
Cudepuueckutl (36e30miti) nepuod obpawenus — 27.321662 cyr
Cunodusecruti nepuod obpawenus — 29.530589 cyr

2

1



Paduyc — 1738 km

Macca — 7.348 - 10?2 xr mmu 1/81.3 mMacenr 3emm

e (Cpednas naommocmo — 3.34 r-cm™

3

e Busyaavnoe 2eomempuueckoe aavbedo — 0.12

o Buduman 36e30HaA SEAUNUHG 8 NoAHOAYHUE —12.7™

§5. ®usnyeckue xapakrtepuctuku CoJIHIIA U MJIAHET

ILtamera Macca Paanyc ILmor-| Ilepmon Haxmon Teo- Bug.
HOCTB | BpAIlleHWsI | SKBATOPa | MET- 3Be3/I-
BOKDYT K IUIOC- | pHH. Hasd
ocu KOCTH ajpbe- | BeJn-
OpOUTHI J10 quHa*
KD MacChbl | KM pajgu- | r-cm 9 IrPaJIyChl
Semun yCBbI
Sem-
s
Coutarie 1.989-10%° | 332946 | 695500 108.97 | 1.41 25.380 cyT | 7.25 - —26.8™
Mepxkypuit | 3.302-10%3 | 0.05271] 2439.7| 0.3825| 5.42 | 58.646 cyr | 0.00 0.10 -0.1
Bemnepa 4.869-10%% | 0.81476| 6051.8 | 0.9488] 5.20 | 243.019 177.36 0.65 —4.4™
T
cyT
Semist 5.974-10%* | 1.00000| 6378.1] 1.0000| 5.52 | 23.934 uac | 23.45 0.37 -
Mapc 6.419-10%% | 0.10745] 3397.2] 0.5326 | 3.93 | 24.623 wac | 25.19 0.15 —2.0m
FOmurep 1.899-10%7 | 317.94 | 71492 | 11.209| 1.33 | 9.924 wac | 3.13 0.52 —2.7m
Carypu 5.685-10%% | 95.181 | 60268 | 9.4494 0.69 10.656 wac | 25.33 0.47 0.4™
Ypau 8.683-10%° | 14.535 | 25559 | 4.0073]| 1.32 17.24 gact | 97.86 0.51 5.7
Henryn 1.024-10%° | 17.135 | 24746 | 3.8799| 1.64 16.11 gac | 28.31 0.41 7.8™

* st HanbosibIeli souraruun Mepkypust u Benepsl u cpejjHero mpoTUBOCTOSIHUS BHEITHUX [LJIAHET;

"

— obpaTHOe BpaleHue.

§6. XapakTepucTukKu OpoOuUT IJIaHEeT

ILnanera Bouibmiast mostyoch | k- Haknon «x | Ilepuon Cunou-
1IeH- IJIOCKOCTU | ODpallleHusT | JecKuil
TPUCH- | SKJIUNTUKA IePUO/T
TeT
MUTH. a.e. DAy ChI cyT
KM
Mepxkypwmit | 57.9 0.3871 0.2056 7.004 87.97 cyT 115.9
Bemnepa 108.2 | 0.7233 0.0068 3.394 224.70 cyr | 583.9
Semurst 149.6 1.0000 0.0167 | 0.000 365.26 cyr | —
Mapc 227.9 1.5237 0.0934 1.850 686.98 cyr | 780.0
FOmurep 778.3 | 5.2028 0.0483 1.308 11.862 mer | 398.9
CarypH 1429.4 | 9.5388 0.0560 2.488 29.458 mer | 378.1
VYpan 2871.0 | 19.1914 0.0461 0.774 84.01 ner 369.7
Henryn 4504.3 | 30.0611 0.0097 1.774 164.79 ser | 367.5




§7.

XapaKTepI/ICTI/IKI/I HEKOTOPbIX CIITYTHMUKOB IIJIAHET

CryTHuk Macca Pamguyc | Ilnor- | Pamnyc Tlepuogn Teo- Bu.
HOCTH | OpOUTHI obparre- MeT- 3Be3I-
HUS pud. Has
aynpbe- | BeJn-
10 quHa*
KD KM r-CcM 5| KM cyT
3emus
JIyma 7.348 -10%? | 1738 3.34 384400 27.32166 | 0.12 —12.7
Mapc
Poboc 1.08 - 1016 ~ 10 2.0 9380 0.31910 0.06 11.3
Heiimoc 1.8-1015 ~6 1.7 23460 1.26244 0.07 124
FOnurep
No 8.94 - 10% 1815 3.55 421800 1.769138 | 0.61 5.0
Espona 4.8 -10%2 1569 3.01 671100 3.551181 | 0.64 5.3
Pammven | 1.48-10%% | 2631 1.94 | 1070400 7.154553 | 0.42 4.6
Kanmucro | 1.08-10% 2400 1.86 1882800 16.68902 | 0.20 5.7
CarypH
Tedua 7.55 - 10%° 530 1.21 294660 1.887802 | 0.9 10.2
Hnona 1.05 - 102 560 1.43 377400 2.736915 | 0.7 10.4
Pes 2.49 - 102! 765 1.33 527040 4.517500 | 0.7 9.7
Turan 1.35-10% 2575 1.88 1221850 15.94542 | 0.21 8.2
HAuer 1.88 - 102 730 1.21 3560800 79.33018 | 0.20 ~11.0
VYpaH
Mupanma | 6.33-10%° 235.8 1.15 129900 1.413479 | 0.27 16.3
Apwusne 1.7-10% 578.9 1.56 190900 2.520379 | 0.34 14.2
YM6puams | 1.27 - 1021 584.7 1.52 266000 4.144177 | 0.18 14.8
Turanus 3.49 - 102! 788.9 1.70 436300 8.705872 | 0.27 13.7
Ob6epon 3.03-10%! 761.4 1.64 583500 13.46324 | 0.24 13.9
Henryn
Tpuron 2.14-10% 1350 2.07 354800 5.876851 0.7 13.5

- JJId IIOJIHOJIYHU A UJIN CPpeJHEero INpoOTUBOCTOAHUSA BHEHIHUX IIJIAHET]

t — obparnHoe Bpammenmue.

§8. @opMyJibl TPUOJINKEHHOTO BBIYUCJICHUS

sinx ~ tgx ~ x;
sin(z £ o) & sina £ x cos q;
cos(z + a) ~ cosa F z sinq;

tglx o) mtga £ *

cos? o’

(14+2z)"~1+nu;

3/iech T << 1, BCe yIVIbI BBIPasKalOTCsd B pajuaHax.




