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3aganus
9 kiacce

1. Kyna npunémib, ecnu Bc€ BpeMs UATH Ha ceBepo-3anan? Bo ckoibko pa3 myTh
OyJeT IIMHHEee KpaT4yailiero myTy B Ty ke TOuky? (Mops ¥ ropbl HE YYUTHIBATh)

2. HO‘{CMy IMOJIHBIC JIYHHBIC 3aTMCHHA MOXHO YBHUIACTL CPABHHUTCIIBHO YacCTO,
HHUKYIa HC yC3iKasd, a IJIA H3.6J'II-OIIGHI/I5{ IIOJIHBIX COJIHCYHBIX 3aTMECHUI JIOAU €34T
B CIICIIMAJIBHBIC BKCHGI[I/IL[I/II/I?

3. Ilepeuncnure 10 campIx SpKkux HEOSCHBIX OOBEKTOB.

4. B 1987 rony B bonpmom MarennanoBoMm o0Jlake HaOMroAaach BCIIBIIIKA
BepxHOBOM 3Be3nbl (1987A). Orenute, korja B3OpBajiach 3Ta 3Be3/a, €CIHU
u3BecTHO, yTo BMO HaxoauTcst Ha paccTossHUU OKOJI0 50 KIIK.

5. Kparepsl kakoro pasmepa MOXKET pPa3JIUUUTh HEBOOPYKEHHBIM TJIa30M
KOCMOHABT, MPOJIETAIOMMI Ha BbICOTE 50 KM HaJ OCBEIICHHON MOBEPXHOCTHIO
JlyHsI (pa3pemaronnyto crnocoOHOCTh TJ1a3a MPUHATH 3a 1')?

6. B HexkoTOpoM myHKTe Ha 3kBaTope 3emiuu HaOmonaercs Bocxop Connua. B
MOMEHT, KOT/Ia €r0 LIEHTP HaXOJIUTCS Ha JINHUU T'OPU30HTA, HaJl TUM IIYHKTOM Ha
BbIicoTE 10 KM mposeTaeT camoleT, AepKallluil Kypc ¢ 3anaja Ha BocToK. Ha kakoi
BBICOTE HaJ FOPU30HTOM BUAAT LeHTp CoJHIA B 3TOT MOMEHT MHJIOTHI camoJieTa?
ATMochepHyto pedpakirio HE YIYUTHIBATh.
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CIIPABOYHASA UHO®OPMALIUA
PA3JJAETCSI BMECTE C YCJIOBUSMHU 3AJTAHUM

§1. OcHOBHbBIE qmzmqeume H AaCTPOHOMUYIECCKUE NTOCTOSAHHBIC
1 -2

I'paBuTanmonnas nocrosiuaast G = 6.672-10-11 MoKr e
CKOpOCTh cBeTa B BakyyMe C = 2.998-10° m/c
YHuBepcanbHas razopas nmocrosinaas R= 8.31 m2kr-c K tmomp !

[Tocrosinnas Credana-bonbnmana ¢ = 5.67- 108 krc K™
Macca nporona mp = 1.67-10% kr
Macca snextpona me=9.1 1103 kr
ActpoHOoMHUECKas enuHuLa 1 a.e. = 1.496-10* m
Iapcek 1 nk = 206265 a.e. = 3.086:10™° M
[TocTostnHas Xa66sa H = 68 (km/C)/Mnk
§2. lannbie o0 CoJiHue
Paguyc 695 000 km
Macca 1.989-10% xr
Caerumocts 3.88:10%° Br
Crextpanbablii kitacc G2
Buaumas 3Be3nHas Benuunna —26.78™
A6comoTHas 6ooMeTpHUecKas 3Be3/1Has BeauunHa +4.72"
ITokazarens npera (B-V) +0.67™
D¢ dexruBnas Temmeparypa S800K
CpenHuii ropu30HTaIbHBIN Mapamiakc 8.794°°
VHTerpaIbHBIil OTOK SHEPruy Ha paccTosHui 3emmn 1360 Br/m?
[ToTok 3HEpruM B BUAMMBIX JIy4axX Ha paccTosHuM 3emiun 600 Br/™m?
§3. lannusle o 3emuie
Okcuentpucurer opouts 0.017
Tponmnueckuii rox 365.24219 cyrok
Cpennsist opOuTanbHast CKOpocTh 29.8 km/c
[lepuon Bpamenus 23 yaca 56 munyT 04 cexyHbl
Haxuon skBartopa k sxnunTrke Ha 3noxy 2000 roga: 23° 26° 21.45”
DKBaTOpHaAJIbHBIN paauyc 6378.14 km
[TonapHslii pannyc 6356.77 km
Macca 5.974-10% xr
Cpennsig mnoTHOCTh 5.52 1°cM |
O6bemHbI coctaB aTmocdepbl: N2 (78%), 02 (21%), Ar (~1%).

3

§4. lanusie o Jlyne

Cpennee paccrosnaue ot 3emuin 384400 km
MunnmaneHOe pacctossue oT 3emud 356410 km
MaxkcumanbsHoe paccrosiHue ot 3emau 406700 km
Okcuentpucuret opouts 0.055

Haxson miockoct opouTh! K skauntuke 5°09’
Cunepuueckuii (3Be3/1HBIN) iepuo oopamenus 27.321662 cyTox
Cunoaunueckuii nepuon odpamenus 29.530589 cytok
Pamnyc 1738 km

Macca 7.348-10% kr wm 1/81.3 maccs! 3emin
Cpenssis IioTHOCTH 3.34 rem

BusyanbHoe reomerpuueckoe anboeno 0.12

Buanman 3se3gHan sBesnymHa B nonHonyHue —12.7"
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§5. dusnueckue xapakrepuctuku ConHua 1 naaHer

ITnanera Macca Pamuyc Inot- Ilepuon HaxmoH | I'eo- | Bun.
HOCTH | BpallleHHd | 3KBaTopa | MeTp. |3Be3-
BOKPYT OCH K alb- | Hag
[IOCKOCTH| Oesto | BelH-
OpOHTEI quHa*
KT MAacCCHI KM | PagHyCHI | T"CM - rpaxycsl
3eMiIH 3eMIH
ComnHire 1.989-10%° | 332946 |695000| 108.97 1.41 25.380 cyT 7.25 - |—26.8
Mepxkypmit | 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
3emirn 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 vac 25.19 0.15| 2.0
IOmmuTep 1.899-10°7 | 317.94 | 71492 | 11.209 33 9.924 yac 3.13 052 | 2.7
CarypH 5.685-10%° | 95.181 | 60268 | 9.4494 | 0.69 10.656 gac 25.33 047 04
Vpan 8.683-10% | 14.535 | 25559 | 4.0073 1.32 | 17.24 gac** 97.86 | 0.51 | 5.7
HenrtyH 1.024-10°° | 17.135 | 24746 | 3.8799 1.64 16.11 gac 28.31 041 ] 7.8

* — u1st HanOOJIBIIIEH AJIOHTAMY BHYTPEHHUX TUIAHET U CPEIHETO MPOTHBOCTOSIHUS BHEITHHX
ILUIaHET.
** — obpaTHOe BpalleHue.

§6. XapaKTepuCcTUKM opbuT naaHer

[Inasetra | bombmmas momryoch | DKCIeHT- | HakIIoH K Ileppon | CHHOOHYECKHH
PHCHTET | ILIOCKOCTH | oOpalieHHs1 [IePHO.
SKIHNTHKA

MJIH.KM a.e TPaxycChl CyT
MepKypHii 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

3eMi 149.6 1.0000 0.0167 0.000 365.26 cyT —
Mapc 227.9 1.5237 0.0934 1.850 686.98 cyT 780.0
IOmuTep 778.3 5.2028 0.0483 1.308 11.862 et 398.9
CarypH 14294 | 9.5388 0.0560 2.488 29.458 et 378.1
VYpan 2871.0 | 19.1914 | 0.0461 0.774 84.01 et 369.7
Hentyn 45043 | 30.0611 0.0097 1.774 164.79 et 367.5
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§7. XapaKTepuUCTUKM HEKOTOPbIX CNYTHUKOB NJaHeT

Cnyrauk | Macca | Paguyc | ILlnotHOCTE | Pammyc Ilepuox |l'eomer-| Bumumas
OpOUTHI |oOOpameHds | pHU. 3Be3THAT
anebeno| BemmuuHA*
KT KM /e KM CyT m
3emun
Jlyna 7.348-107| 1738 334 | 384400 | 2732166 | 0.12 —12.7
Mapc
®oboc 1.08-10'° ~10 2.0 9380 0.31910 0.06 11.3
JHetimoc 1.8-10" ~6 1.7 23460 1.26244 0.07 124
OnuTtep
Ho 8.94-10% | 1815 3.55 421800 1.769138 0.61 5.0
Eeporma 48107 | 1569 3.01 671100 | 3.551181 0.64 5.3
Tammmen | 1.48-10% | 263 1.94 1070400 | 7.154553 0.42 4.6
Kamwmcro |1.08-10% | 2400 1.86 1882800 | 16.68902 0.20 5.7
CartypH
Tedus 55-10°° | 530 1.21 294660 | 1.887802 0.9 10.2
JlHoHa 1.05-10! 560 1.43 377400 | 2.736915 0.7 10.4
Pes 2.49-10°" | 765 1.33 527040 | 4.517500 0.7 9.7
Turan 1.35-10% | 2575 1.88 1221850 | 15.94542 0.21 8.2
Suer 1.88-10*" | 730 1.21 3560800 | 79.33018 0.2 ~11.0
Ypan
Mmupanna 6.33-10” | 2358 1.15 129900 | 1.413479 0.27 16.3
ApHa11B 1.7-10°" | 5789 1.56 190900 | 2.520379 0.34 14.2
VMOpHITIL 1.27-10°" | 5847 1.52 266000 | 4.144177 0.18 14.8
Turamms | 3.49-10°' | 788.9 1.70 436300 | 8.705872 0.27 13.7
O0GepoH 3.03-10°" | 761.4 1.64 583500 | 13.46324 0.24 13.9
Hentyn
Tputon  |2.14-107 | 1350 2.07 | 354800 | 5.87685** | 07 | 135

* — JUIsI TIOJTHOJIYHUSI UJTH CPETHET0 MPOTHUBOCTOSIHHS BHEITHUX TIJIAHET.
** — 0bpaTHOE HanpaB/ieHMEe BPALLEHMA.

§8. dopmynbl NPU6ANKEHHOTO BblYUCAEHUA

sinx =~ fgx =~ X;

sin(e + x) =~ sin & + xCos &;

cos(a + x) = cos & — xsina;

fg(a+x)=tea+

(1+x)" = 1+nx;

cos’a

(x << 1, yrsl BEIpAKAIOTCA B paJlHaHax).




