JIner 1
Bcepoccm‘«icxaﬂ oJIMMIINaJla IIKOJbHUKOB 110 aCTPOHOMUU

2023 — 2024 yu. roa
MyHununaJbHbIi 3TAN
10 xiaacc

Bpems evinonnenus 3aoanuti — 120 mun

3aoanue 1 (8 6annos). «ITH HOYM, DTH JHU U HOYH!
JpoOb Kkareneii B cepeiuHe JTHA,
KpoBenbHbIX cOCylek Xyq0coube,
PyueitkoB 6€CCOHHBIX OOMTOBHS!»
b. llacmepnax. Mapm (1947 2.)
[Touemy Kamenb TOJNBKO «B cepenuHe aHs»? IloyeMy cocyiabKkM TOHKHE, a pydyeilku

«0eccoHHBIEN?

3aoanue 2 (8 6annoe). 500 MeTeopoB B 4ac MOXKHO ObLIO HAOMIOAATh B CPEIHEU
nonioce Poccun B cepeaune aBrycra 1993 1. Takoi oOMIIBHBIN 3BE3HBIN IO MTPOJIUIICS,
korma kometa CBudra-Tartina nmpoxoauia 0nu3ko Kk ConHily (B OOBIYHBIE TOJBI METCOPOB
ropasnio menbie — oT 60 10 100 B yac). Cnenyromiee comuxeHue mpouszoiaer B 2126 .

KakoBo cpennee paccrosinue siapa kometbl oT ConHua?

3aoanue 3 (8 6annos). [leiicteue pomana JHH [leppu «Bluegate Fields» mpoucxoaut
B Jlonpone B 1886 1. ImaBHbIi repoil pomana Tomac IIMTT «... mpomien K MIMPOKOR
CBEpKAIOILLEH I10JIOCE PEKH... bapku NOAHMMAINCh O PEKE K TIPy30BBIM IIpHyajam
JOHJOHCKOTO Topta. IIUTTy BApYr 3axoTenoch y3HATh, OTKyJa OH, 3TOT HAKPBITHIN
Ope3eHTOM Tpy3, JeKamuid y HUX Ha mnamyoe. OH Mor ObITh OTKyla YIOZHO — U3
TPONUYECKUX JI€COB AQpPUKH, U3 OC3NIIOAHBIX APKTHUECKUX IYyCTBhIHB, PACHOJIOKEHHBIX K
ceBepy OT ['yn30HOBa 3anuBa, rje 3uma 0e3pasfesbHO X03IWHUYAET MO MOJroja Kpsay, U3
mokyHreit Uanuu, ¢ octpoBoB Kapubckoro mopsi. M Bce 3tu 3emiin BXoaat B bpurtaHckyo
umneputo. Y Ilurra nepen miazamu BO3HUKIIA KapTa MUpPA, C OPUTAHCKUMH BIIAJCHUIMH,
BBIZICJICHHBIMM KpPAcHbIM, — Ka3aJloCh, peub IJIa O KaK10il BTOpoil cTpaHe. Hemapom
TOBOPHWJIH, 4YTO Haa bputaHckoil umnepueil HuKkoraa He 3axonaut CoHIe.»

BepHo nu nocnennee yreepxacHue?

3aoanue 4 (8 6annos). «<Ha TOpu30HTE TOJBKO YTO B3OIILIA SIPKAsi U KPyIHAs 3BE3/a.
Kazanocs, oHa 3anyTanace B Tpase. Ha apyroii cropone Heba BCILIbIBajia, OTPHIBASICh OT
3emun, JlyHa.»

PeanbHa 51 onucanHas 3/1eCh KapTUHA?

[Iponomxenue Ha aucre 2



JIucr 2

3aoanue 5 (8 6annos). B nonaeHp NjMHA TEHW BEPTUKAJIBHO CTOSIIETO CTEPKHS
1
Obla paBHA 3 €ro BBICOTHI. BpIuuciauTe reorpaguyeckyro MmuUpoTy MecTa HaOMIOACHUS U

yKaXHUTe (MpUOMU3UTENIBHO) JaTy HaAOMIOACHMs, 3HAs, 4YTO OHO MPOBOAMIOCH BECHOM.

Cxknonenne CounHila ObuT0 paBHO +14°47"

3aoanue 6 (8 o6annos). B pomane XK. Bepna «TauHCTBEHHBI OCTPOB» IS
ofpeziesieHusl BBICOTBHI OTBECHOM CTEHBI (I1J1aT0) Haja ypoBHeM Mops uHxkeHep Caiipec CMUT
«BOOPYKUJIICS MPSIMBIM 1IecTOM B 12 pyToB immHON. OH nmorpy3ui mect Ha 2 ¢yTa B MECOK,
OCHOBATEJIBHO YKPENMJI €r0 U C MOMOIIBIO OTBECA MOCTABWII NEPIEHIUKYISAPHO TIOCKOCTH
TOPHU30HTA.

[Tocne 3TOro oH OTOWIEN U JIET Ha 3€MJII0 HAa TAKOM PAacCTOSTHUH, YTOOBI JIy4 3peHus,
UCXOJSIINI U3 €ro rasa, OAHOBPEMEHHO KacaJiCs BEPXHEro KOHIA 1IecTa U IpeOHsl CTEHBI.
Oty Touky Caiipec CMHT TIIATEIBHO OTMETHII KOJIBIILIKOM...»

HakoHern, ¢ TOMOIIBIO TOTO K€ IECTa NHKEHEP U3MEPHII PACCTOSHUE OT KOJIBIIIKA 10
cTeHbl (OHO oka3anoch paBHEIM 500 dyTam) u oT KosbIKa 110 mecta (15 ¢yToB).

Kakoga BeicoTa miato? 1 ¢yt paBen 30,48 cwm.



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).




