Karwouu, kpurepuu oneHUBaHUS 3aJaHUH
MYHHIUNIAJTBHOIO0 3Tana Beepoccuiickoil 01MMNIUaAbI HIKOJILHUKOB
2024-2025
AcTpoHOMUSA
9 knacc
Maxkcumanvnotit 6ann 48

3anaua 1 (8 6a/10B)
FOub1ii actponom u3 Besimkoro HoBropoaa pemms BecTH JTHEBHUK aCTPOHOMHUYECKUX
Ha00aeHuii. BOT HeKOTOpbIe BbIIEPKKH U3 €ro JTHeBHUKA.

Jara Bpemst Yro Hadaroaan
HA0JII0/1eHu s Ha0JII0/1eHU sl
1 21 mapTa 12:00 Ha0Jonaa noanyo Jiyny
2 18 anpeasn 10:00 oaqHOBpeMeHHO Ha0oaaxa JIyny u CosHue
3 14 oxkTsa0pn 23:00 CatypH B (pa3e nepBoii YeTBepTH
4 8 nexadpn 21:00 Mapc B co3Be3auu Masoii MeaBeauiibl
5 1-4 nexadpsn JlyHa He BOCXOJIMT NSITH AHEI

Het i ommOok B 3anmucsax qJHeBHUKA? Ecin ecTh ommoOKa (0u0KM), TO YKaKUTe NMPUYUHY,
1o4eMy JaHHOe HA0/K01eHue (M1 HAOII0IeHUs) MOKHO CYMTATH OIINOKOM.

1. IlepBas 3anucek ommbouyHa. B monHomynuu Jlyna ynanena or CosHila Ha 20.
180°.

2. Tperbs 3anuck HeBepHa. CaTypH — BHEIIHIS MJIaHETa, (a3 HE MOKET ObITh. 2 0.

3. Yersepras 3anuchk He BepHA. Mapc Bcer/ia HaxOqUTCsl BOJIU3U SKJIMIITUKY, a 206.
Manas MeaBeaniia oT SKJIMNTHKY AATEKO.

4. IlsTas 3anuch He BepHaA. JIyHa BOCXOAUT KaXKIblii E€Hb. 206.

3agauya 2 (8 6a,1710B)

Paccrosinne ot 3emiiMm 10 HEKOTOPOW MaJiOH MUIaHeThbl M3MeHsieTcs: oT 2,4 a.e. 1o 4,4 a.e.
CuuTasi, YTO HANpaBjeHHe BPAlleHUs] MAJIOH MJaHeThl COBNAaJaeT ¢ 3eMHbIM, H OpOUTa ee
KPYroBasi, onpejieiuTe CUAePUUYECKUl M CHHOAUYECKH MePHOAbl MAJIOH MJIAHETHI ¢ 3eMHBIX

CyTKax.
1. [Tosic acTeponioB (MajibIX IUIAHET) PACIOIOKEH MEXAY OpOUTaMH 16.

Mapca u FOnurepa. 3HaunT, Majas TUIaHeTa SIBJISICTCS 11l 3€MJTU BHEUTHEH.
2. Haumenspiiee paccrosiHue Mexxay 3emilel 1 Majloil INIaHETONH MOKET 26.

6I)ITB, KOTraa OHa HAaXOAUTCA B IPOTUBOCTOAHUU.
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HaunGosnpiiee paccrossane Mexay 3emiied ¥ Majol TIaHETOW MOXKET OBITh,
KOTJla OHa HaXxOJUTCS B BepXHEM coeuHeHuu ¢ ColHIEeM.

Honyckaemcsi moavko crosecnoe onucaumue, Ui MONbKO NPUBEOEHUE
PUCYHKA.
W3 pUCYHKOB SICHO, YTO AMaMeTp OpOUTHI MAJION IUIaHETHl PaBEH CyMMe 16.
MUHUMAaJIbHOI'O ¥ MaKCUMAJIbHOTO PACCTOSIHUM MEXay HeH 1 3emiieil.
Taxum oOpa3oM, OosibLIas IOIYOCh OPOUTHI MaJIOH IJIAaHEThI, PaBHAs
panuycy B MpUOIMKEHUN KPYTOBBIX OpOUT paBHA:
(24+44)/2=34a.e.

N3 tperbero 3akona Kemiepa HaiiieM cuIepUUYECKHI TIEPUO; 2 0.
T =va3 = /3,43 = 6,27 3.r.~2290 3eMHBIX CyTOK.
CuHOaMYECKUI IEpUOo BEPXHEH IIJIaHEThI CBSI3aH C CUJICPUUECKUM 2 0.
CJIEIYIOIIUM COOTHOIIECHUEM:
1 1 1
S Ty T

TT3 _ 1627

= = 1,19 3.2.~435 3eMHBIX CYTOK.
T-T3 627-1

CrnenoBareiapHo S =

3anauya 3 (8 6ays10B)
Paguonyabcap PSR 1257+12, naxoasimuiica B co3Be3auu JleBbl, MMeeT Maccy, paBHyio 1,5

maccam CoJiHIA, H paJnycC, paBHBII paanyca Coanna. Kakyo maccy nmeer crosnoBast

50000
Joxka (15 mMuaamauTpoB) BemecTBa 3Toro mydabcapa? Cpeansis miaorHocrs CosHna
cocrasJsier 1,4 r/em® .

1. [InoTHOCTH paguomnynbcapa p — 3TO OTHOLIEHHE MAcChl 3Be31pl M K 16.
o0beMy 3Be37b1 V!

M
P=
2. OOmbeM 3Be3/IbI MPOTIOPIMOHATICH KyOy pamuyca R 3Be3Jb: 16.
V = ZnR3mm V~R®.
3. Haiinem oTHOIIEHHE MIOTHOCTH PaJHoNMyIbcapa K miuoTHoctH ConHIa poy 36.
M R}
L 20— 15%(50000)% ~ 1,875 - 1014,

Takum O6p330M, IUIOTHOCTB paAuonylibCcapa
P = 1,4C% x 1,875 - 101 =~ 2,625 - 104 CMLS

4, Tak kaxk 1mia=1cmM3, TO Mmacca CTONOBOH JIOKKM BEIIECTBA 36.
paauonyiabcapa COCTaBIsSET

r
2,625 - 1014@ x 15¢cm3 = 39,410 r =39,4- 10 kxr = 3,9 mupa T.

Bepnuvuii omeem, evipasicennviii 8 n100bIX eOUHUYAX UMEPEHU OYeHUBAemcs 8
NoJIHbIU OQILIL.




3anaua 4 (8 6a/10B)

BepHo Ju yTBep:KieHHe, YTO B ACTPOHOMUYECKHI MOJIJIEHb JHS JI€THEr0 COJIHIECTOSIHUsI
Coanue nis Haoawoaarensi B Besmkom HoBropoae HaxoauTcsi Ha TOM Ke BbICOTE, YTO M IJIs
HaOaoaarTes1 B ropogae Horokaca (ABCTpasiusi) B ACTPOHOMUYECKHUI MOJIIeHb THSI OCEHHEro
PaBHOJIE€HCTBHSI.

Hbrwoxkaca, ABcrpanus 32°55° .11, 151°45° B.a.

Besunkuii Hosropona 58°32° c.u., 31°17° B. 1.

1. B acrponomuueckuii mnonaeHb CoJiHIIE HAXOAUTCA B BEpXHEH 10.
KYJIbMUHALIUH.
2. Cxionenue CoHIla MEHIETCS B TSUEHUE TOa. 2 0.

B nenp ocenHero paBHOLEHCTBUS OHO paBHO 0°, a B JEHb JIETHErO
COJIHLIECTOSIHUS CKJIOHeHne COJHIIa MaKCUMAaIbHO U paBHO 23°26’.
Honyckaemcs ucnonvzosanue eenuyunst 23,5°.
3. Bricory ConHua B BepxHel KynbMuHauuu s Bennkoro Hosropona 2 0.
B JICHB JIETHETO COJIHIIECTOSIHUS HaX0UM 110 popmylie
hy =90° — [, — 8| =90° — 58°32" 4+ 23°26’ = 54°54’
4. Boicora ConHLIaB [€Hb OCEHHEro pPABHOJACHCTBUS B BEPXHEH 2 0.
KylnbMHHALIMU [ Hplokacia, HaxoAsIerocs: B 10)KHOM 36MHOM HOJTyIIapUH
h, =90° 4+ |p, — 8| = 90° — 32°55’ + 0° = 57°05’
S. YTBepxkaenue HepepHO - B Hprokacie CollHIle TOTHUMAETCsI BBILIE. 16.

3anauya 5 (8 6ays10B)

B Teneckon, poxycHoe paccrosinue 00beKTHBA KOTOPOro paBHo S0 cM, BMeCTO OKyJspa
YCTAHOBHJIM ACTPOKaMepy ¢ AHATOHAJIBIO 5,74 MM. MoOKHO JIM 3ame4art/ieTb TaKOl ONTHKO-
JJIEKTPOHHOM CHCTeMOM acTepu3M co3Be3aus TpeyroabHuk neaukom?

PucyHok npeacraBieH B 3aJaHUAX.

1. AcTepusM — JIerko y3HaBaemas Ha HeOe ¢gurypa u3 3se3a. Co3pe3nus 16.
— Y4YacTKH 3Be37HOr0o Heba, Ha KOTOphIEC pasjerneHa HebecHas cdepa aisi yno0cTBa
OpPUEHTUPOBAHMSI.

2. [lone 3penHus Teneckona, B (POKYCHOW MIJIOCKOCTH KOTOPOI'O CTOUT 4 0.

Matpuia pazmepom d, a pokycHoe paccrosiHue paBHO f HaiiteM kKak

d 5,74 o
o = 2 arctg (2—f> =2 arctg(m ~0,7°.

3. YrioBol pasmep CO3BE3AMS U acTEpU3Ma MOXKHO OIPEIETUTH IO 20.
KapTe.

[To ocu psIMBIX BOCXOXKIACHUH: 1IeHa JeneHus paBHa 1/3 daca, 1.e. 5° . Ilo
OCH CKJIOHCHHH I1eHa JiesieHust 2°.

4, W3 pucyHka BHIHO, 4TO JIFOOOW W3 pa3MepoOB acTEpH3Ma MPEBBIMIACT 10.

5°.
[TonyunTh Ha OJHOM KaJape H300pa)KEHHE BCEro acTepu3Ma CO3BE3/aUs
TPEYrOJbHUK HE MOJYYHUTHCS.




3anaua 6 (8 6a1710B)

IIporynuBasice mo Mapcy, mapconpoxoaen Bacuiuii BCcTpeTH/ Ha ¢CBOeM IYTH MapCHAHCKOe
ymesjbe. PemmmB ero mccjieoBaTb, OH CJAy4ailHO ypoHWJ B Hero ¢onapuk. Umesi B cBoem
pacnopsizkeHMU NPOYHYI BepeBKY JAIHHON 30 M, OH pelInJI OLeHUTh, XBATHUT JIM ee JJIMHBI,
4TOOBbI ONMYCTUTHCSH HA THO YIIeJbsl M 10cTaTh (poHapuk. Bacuiamii Opocus B yuiejibe KaMeHb
U Oompeneunsi, 4To 10 JHA KaMeHb Jerea 4 c¢. Cmoxer au Bacuwiuii gocrarb (oHapuk?
YuTnTe, 4TO HA KpenexkHblie y3i1bl Bacuanio npuaercs norparurth 0,5 M BepeBKH.

1. I'mybuny ymenbst H Halinem u3 ycrmoBusi CBOOOJHOTO MaIeHUs Tea B 26.
noJie Tsbkectu Mapcea
2
gt
H=—,
2

g —ycKopeHue cBoOOHOTO majieHus: Ha Mapce;

t — BpeMs IajcHus.

2. YckopeHnue cBOOOIHOTO MajeHuss Ha Mapce MOYKHO BBIPa3uTh 4epes3 2 0.
naHHble 0 Macce M u panuyce R Mapca

GM
g - RZ "
3. [loncraBnsisi Bce naHHble B Qopmynsl | u 2, HaxoquM TIyOWHY 26.
yLIelbs
GMt? _ 6,67-1071.6,42 - 10%3.47
H= = = 29,8 m.
2R? 2:33902- 106
4. C y4eToM y3710B AJUHBI IIHYpa HE XBATUT. 20.




