Bcepoccuiickas o1MMIuana MKOJIbHUKOB 110 aCTPOHOMMH
2024-2025 y4eOHbIi roj
MyHHIUTIAJbHBIN 3TAI

7 - 8 kaccewl

Bpems evinonnenus 3adanuti — 90 mun

3ananue 1 (8 6annoe). I'ne Hag0 NOCTPOUTH IOM, YTOOBI BCE €TI0 OKHA BBIXOJIUAIN

Ha ceBep? byAyT 11 1pu 3TOM BCE€ €ro KOMHAThI JIUIIEHBI COJIHEYHOTO CBETA?

3ananue 2 (8 6annog). [louemy CTpeNKH 4acoB JABUXKYTCS CII€BAa HApPaBO, a HE
Ha000pOoT?

3ananue 3 (8 6annoe). lllepnoky Xonmcy norpeboBaIoCh ONPEACIUTh IJIUHY U
HalpaBJICHUE TE€HH, OTOpPAcChIBAEMOW NepeBOM (BSI30M), B TOT MOMEHT, koraa CoiHue
Kacajoch BEpUIMHBI Jpyroro naepeBa (xy0a). Bs3a k ToMy BpeMeHHM YyxXe He
CYLIECTBOBAJIO, HO BBICOTA €r0 Oblia M3BeCTHa — 19,5 M (ee u3Mepui1 KIMEHT ChIIIMKa
3aJI0JIT0 J0 OMMCBIBAEMbIX COOBITHI). BoT kak XonMmc Hauyan pemarb 3Ty 3anady: «S1
c/eJiaj 1IeCT, CBsI3aB JBa yauiauma no 90 ¢cM, ¥ Mbl ¢ MOMM KJIIMEHTOM OTIPaBUIUCh K
TOMY MECTY, IJie Korna-to poc Bs3. ConHIle Kak pa3 Kacajoch B 3TY MUHYTY BEPIIMHBI
ny6a. 51 BOTKHYJ TOT 1IECT B 3€MJIt0, OTMETUJI HAllpaBJIEHUE TEHU U u3Mepui e€. B Helt
ObLI0 275 cM.»

Kakoit 1imuHbI TeHh OTOpachIBai BsI3?

3ananue 4 (8 6annos). 'eponHs OAHOTO aHIIIMMCKOTO pOMaHa «... ObLIa Jajeka,
KaK 3Be3JIbl, ¥ 3araJIouHa, Kak oOpaTHas cTopoHa JIyHBI.»
[Touemy, xorma roBopaT o JlyHe M ocoOeHHO O ee oOpaTHOW CTOpOHE,

XapaKTEPU3YIOT €€ KaK 3araJlouHyo?



CITPABOYHASA NTHOOPMALIUA
§1. OcHoBHbBIE pu3NUeCKHe U ACTPOHOMHYECKHE NMOCTOSTHHbIE

['paBuTanonHas nocrosuuas G = 6.672-10°" m>-kr'-¢™
CxopocTh cBeTa B Bakyyme ¢ = 2.998-10° m/c

VHuBepcanbpHas razoBas nocrosguaas R = 8.31 m*kr-¢ > K'-momp
[Mocrosinnas Credana-bonpimana 6 = 5.67-107° kr-¢ > K™

Macca nporona m, = 1.67-10%" kr

Macca snexrpona m. = 9.11-107" kr

Actponomuueckas equanna 1 a.e. = 1.496-10" m

[Mapcex 1 nk = 206265 a.e. = 3.086:10"° m

[Tocrosinnas Xa66na H = 68 (km/c)/Mmk

§2. lannbie 0 CostHue

Panuyc 695 000 km

Macca 1.989-10% kr

CsetumocTs 3.88:10%° Br

CnekrpanbHbiil knace G2

Bunumast 3Be3nHas BeauunHa —26.78™

AbcomoTHas booMeTpuuecKas 3Be3aHas BeauunHa +4.72"
ITokazarens niBera (B—V) +0.67™

DddexruHas Temneparypa S800K

CpenHuil TOpU30HTANIBHBIN napaiakc 8.794"

VHTerpajbHbli OTOK SHEPTUH Ha paccTostHuu 3emin 1360 Bt/m?
[ToTOK HEPrHU B BUIMMBIX JIydax Ha paccTosuuu 3emin 600 Br/m?

§3. lannbie 0 3emure

Okcuentpucuret opoutsr 0.017

Tponnueckuii rox 365.24219 cyrox

Cpennsist opOuTanbHasi CKOpocTh 29.8 kM/c

[Tepuon Bpamenus 23 yaca 56 MunyT 04 cekyHbI

HaxknoH skBaropa k sxunrtuke Ha 3noxy 2000 rona: 23° 26' 21.45"
OkBaropuanabHblil paguyc 6378.14 km

ITonspuslii paguyc 6356.77 km

Macca 5.974:10* xr

CpeaHss IIOTHOCTh 5.52 r'eM ™

O6bemubIif cocTaB atMmochepst: N, (78%), O, (21%), Ar (~1%).

§4. lannbie o Jlyne

Cpennee paccrogaue ot 3emsin 384400 km
MunumansHO€ pacctosinie ot 3eMin 356410 kv
MaxkcumainbHoe paccrossaue ot 3emiuu 406700 km
OkcrenTpucutet opouts 0.055

Haxkson mockocty opOuThl K axkauntuke 5°09'



Cunepuueckuii (3Be3aHbIH) nepuos obpamenus 27.321662 cyrok

Cunonnyeckuii nepuon obpamenus 29.530589 cyrox

Pannyc 1738 km

Macca 7.348:10?* xr unu 1/81.3 maccsl 3emun

Cpensss IIoTHOCTh 3.34 r-em ™

BuzyansHoe reomerpudeckoe anboeno 0.12

Buaumas 3Be3Has BeIM4YMHA B MOJTHOIyHUE —12.7™

§5. ®usznueckue xapakrepucTuku CoJIHIA U MJIaAHET

IInanera Macca Pagnyc ITnot- [Tepuon Haxnon T'eo- | Bun.
HOCTh | BpallleHUs | KBATOpa K | METp. | 3BE3/I-
BOKPYT OCH | TNIOCKOCTU | allb- | Had
opouTel | O6emo | BeyH-
yuHa*
KT MAaccChl KM | PaJdyChl| I"CM° TPagyChl
3eman Semin
Comnre 1.989-10°°| 332946 695000/ 108.97 | 1.41 25.380 cyr 7.25 - ]-26.8
Mepkypuii  3.302-10%|0.05271 |2439.7 | 0.3825 | 5.42 58.646 cyr 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
3emis 5.974-10**| 1.00000 6378.1 | 1.0000 | 5.52 | 23.934 yac 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
Omurep |1.899-1077| 317.94 71492 | 11.209 | 1.33 9.924 yac 3.13 0.52 | 2.7
CarypH 5.685-10%°| 95.181 |60268 | 9.4494 | 0.69 10.656 4ac 25.33 047 | 04
VYpau 8.683:10%*| 14.535 |25559 | 4.0073 | 1.32 | 17.24 yac** 97.86 0.51 5.7
Hentyn 1.024-10%°| 17.135 (24746 | 3.8799 | 1.64 16.11 gac 28.31 0.41 7.8

* JJIA HauOOJIbIIEH OJIOHralilii BHYTPCHHHUX INIAHCT W CPECAHETO IIPOTHUBOCTOAHUA BHECIIHUX

IJIAHCT.

** — oOpaTHOE BpalllCHHE.

§6. XapakTepucTuKu OpOMT IJIAHET

IL1anera bosnbias nonyocs OkcueHT- | HakioH k [lepuon | Cunopnueckuit
PUCUTET | TUIOCKOCTH | OOpamieHus (500 ()i
SKJIMITUKHI

MJTH.KM a.c. TpayChl CyT
Mepkypuii 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 227.9 1.5237 0.0934 1.850 686.98 cyr 780.0
FOnurep 778.3 5.2028 0.0483 1.308 11.862 net 398.9
Carypu 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
Henryn 4504.3 30.0611 0.0097 1.774 164.79 ner 367.5




§7. XapakTepuCTUKH HEKOTOPBIX CIIYTHUKOB IJIAHET

CnyTHUK Macca |Paguyc I[lmotHoct | Pammyc | Ilepuom | I'eomer- Buaumas
b opOUTHl |0OpamieHus| puu. 3BE3/1Has
anp0eno | BeuunHa*
KT KM r/em’ KM CyT m
3emusn
JIyHa 7.348-1022‘ 1738 ‘ 3.34 384400 | 27.32166 0.12 -12.7
Mapc
doboc 1.08-10' | ~10 2.0 9380 0.31910 0.06 11.3
Heitmoc 1.8-10" ~6 1.7 23460 1.26244 0.07 12.4
IOnurep
Ho 8.94-10% | 1815 3.55 421800 | 1.769138 0.61 5.0
EBporma 4.8-10% | 1569 3.01 671100 | 3.551181 0.64 53
l'anumen 1.48-10% | 2631 1.94 1070400 | 7.154553 0.42 4.6
Kanmucto 1.08-10% | 2400 1.86 1882800 | 16.68902 0.20 5.7
Carypu
Tedpus 7.55-10° | 530 1.21 294660 | 1.887802 0.9 10.2
Jona 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
Aner 1.88-10*" | 730 1.21 3560800 | 79.33018 0.2 ~11.0
Ypaun
Mupanja 6.33-10" | 235.8 1.15 129900 | 1.413479 0.27 16.3
Apudib 1.7-10*" | 578.9 1.56 190900 | 2.520379 0.34 14.2
YMOpuaIp 1.27-10*" | 584.7 1.52 266000 | 4.144177 0.18 14.8
Turanus 3.49-10*" | 788.9 1.70 436300 | 8.705872 0.27 13.7
Obepon 3.03-10*" | 761.4 1.64 583500 | 13.46324 0.24 13.9
Henryn
Tputon 214102 | 1350 | 207 | 354800 |5.87685** | 0.7 13.5

* JJI TIOJIHOJIYHHS WK CPCAHCTO MPOTUBOCTOAHNA BHCIIHUX TIJIAHCT.

** _ 0OpaTHOE HaMpaBJICHUE BPaAICHUSI.

§8. ®opmyJibl NPUOITHIKEHHOTO BHIYUCIEHUS

sinx~tgx~x,

sin(ou+x)~sin o+ xcosa;
cos(o+x)~cosa—xsino;

tg(a+x)~tg o+

(1+x)'~1+nx;

2 ,

CoSs A

(x <<'1, yrusl BBIpaKaroTCs B palaHax).
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