MyHununajabHbli 3Tan Beepoccuniickoi oJiMMnuaabl MKOJIbHUKOB
10 ACTPOHOMMH
2022-2023 yueOHbII T0/1
11 xnacce
MakcuMajibHBIH 0211 — 50 0aJ110B

3anaua Nel. «IIpeneccust». (Maxcumanvroiti oann — 10 6annos)
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Asmop: Jlosuuxoe [Imumpuii Braoumuposuu
Bo3mo:xHoe peuienue:

[Tepuon npeneccun 3eMHON ocu cocTaBisgeT nmpumepHo 25500 net (cM. pucyHok). Ilpu sTom
TONHBIHA MoBOpoT cocTasnser 360°. Toraa, A Toro uTo6s1 CeBepHBIil MOMIOC MUPA OMHUCAT YTy B
5% HE0OXOAUMO:

5-25500
t = 360 = 354.1roza
CxeMa OlleHUBAHUS:
Ne JTan pemeHus Bana
1 Haitnen nepuon npeueccuu 3eMHOM OCH 5
2 Haiineno BpeMs, Heo6xoamMoe st oBopoTa CeBepHOro momoca Mupa Ha 5° 5
Hroro: | 10




3apaua Ne2. «H noabiue Beka...». (Makcumanvroiii oain — 10 6annos)

KocMoHaBT moAmpeITHYI Ha KEJIE3HOM He BpamjaromeMcs acrepousae paguycom 500 MmeTpoB
C HAYaJIbHOM CKOPOCThIO 1 M/C BepTHKAIBHO BBepX. Uepes kakoe BpeMs 1MOCiie MPbDKKA OH BEPHETCS
Ha npexHee MecTo? O6beM mapa cuurtaeM 1o Gopmyne V=4/3 nR3, mnotaocts xenesa 7800 xr/m>.

Asemop: @oxun Anopetl Braoumuposuu
Bo3mo:xHoe penieHue:
3amnuiieM 3aKOH COXPaHEHUS SHEPTHH JUIS PBITHYBIIETO KOCMOHABTA
Mm mv? Mm
R V2 T C%RyH
rae M — macca acteponaa, M — Macca KOCMOHaBTa, R — paguyc acreponna, H — BeicoTa
MPBDKKA, V — CKOPOCTh MpbhkKa. [Tocie mpeoOpa3oBaHuii HalijieM BBICOTY IPbDKKa KOCMOHaBTa H.

JIBuKeHME KOCMOHABTa IIOCJIE IMPbDKKA MOYKHO IPEICTaBUTh KaK JBUKEHHME 10 OYEHb
BBITSIHYTOMY DJUIUIICY ¢ OOJIBIION MTONTyoCkto, paBHOo H/2. TIpumenum 3 3akon Keruiepa k ABHXEHUIO
KOCMOHABTa 110 KpyTroBOii opOuTe BOIN3M NOBEPXHOCTU aCTEPOHIA M K ABMKEHUIO 1O IIIUIICY MOCIIE
IPbDKKA:

2 3
Tprr _ R

")

rae Tipyr — mepuoJ1 oOpalieHus Ha HU3KOU KpyroBoi opoute, T,y — NEpUoa 0OpaleH s 10 AILTUIICY
nocne npbikka. [ns HaxoxaeHus Tipyr 3aNIMIIEM 3aKOH BCEMUPHOTO TATOTEHUS U BTOPOM 3aKOH
HrroTona:

3

Mm  mvg,,

R? R
C ydetoM TOrO, 4To:
I = 2mR
Kpyr Vipyr
[Tonyunm:
3n
Tipyr = Gp
Otkyna
_ | 3nH?
> |8GpR3

[TpousBeast HEOOXOAUMBIE BEIYUCICHUS, OTYIHM | ,; = 17,6 yac.

CxeMa OLlEeHUBAHMA:

Ne JTan peneHus Baun
1 3anucaH 3aKOH COXPAHEHHUs SHEPTUU 7S IBU)KEHUSI KOCMOHABTa 2
2 Haxo’xneHue BbICOThI, HA KOTOPYIO MOJIPBITHYJ KOCMOHABT 1
3 Wnes, o TOM, 4TO NOC/IE MPBDKKA KOCMOHABT JBMXKETCS 110 3JUIUIICY 1




Hcnonp3oBanue 3 3akoHa Kennepa

HaxoxieHne nepBoii KOCMUYECKON CKOPOCTH ISl IBHYKEHUS 110 KPYrOBOM OpOHUTE 2
Haxoxcz[eHHe BpeMeHI/I JBUKCHUS I1OCJIC HpBDKKa 2
Hroro: | 10




3apaua Ne3 «YpaBHeHue BpeMeHuw». (Maxcumanvroiii 6ann — 10 6annos)

YpaBHeHHUE BpeMeHH (1)) — 3TO pa3HHUIAa MEX/TY CPEIHUM COJTHEUHBIM BPEMEHEM M HCTHHHBIM
COJIHEYHBIM BPEMEHEM B OJIMH U TOT K€ MOMEHT. Y paBHCHHE BPEMEHU MOXKHO alllPOKCHUMHUPOBATH
CIICTYIOIUM BBIPAKEHUEM

n = 7,53cos(B) + 1,5sin(B) — 9,87sin(2B)

rae B = 360%(N-81)/365, N — mopsnkoBeIii Homep j1Hs, HaunHas ¢ | suBaps. C yeMm cBA3aHa Takas
CIIOYHAsl 3aBUCUMOCThH?

Asmop: @oxun Andpetl Braoumuposuu
Bo3moxkHoe pemenne:

Bpamenune 3emimn Bokpyr CoiHIA NPOMCXOAUT MO SJUIMOTHYECKOW opOute. s
HaOroAaTens, HaxXoJAIIerocsi Ha 3emiie, 3TO BbIpakaeTcs B TOM, 4TO BUAUMOe JBrxkeHune CoiHua
10 SKJIMIITUKE OTHOCUTEIBLHO HEMOIBUKHBIX 3BE3]] TO YCKOPSIETCS, TO 3aMEISETCS.

HpOCKHI/IH CYTOYHOI'O ABUKCHUSA COJ'IHI_Ia Ha HeOECHBII OKBATOP MCHSACTCS B TCUCHUU I'OJ1d.

CxeMa OLIECHUBAHUA:

Ne JTan penieHUus bana

1 VY4er 3IMnTHYHOCTH OpOUTHI 3eMin 5)

2 OT yria HakJ0Ha MJIOCKOCTH SKJIMIITUKU K HEOECHOMY 3KBaTopy 5
Hroro: | 10




3anaua Ned. «3emas, Jlyna, Coanue». (Maxcumanvuwvii 6ann — 10 6annos)

W3BecTHO, uto JIyHa coBepmaeT 13 000poToOB BOKpYT 3eMiin B TeYCHHE 3eMHOTO Toaa. Kpome
toro, Conuue npumepHo B 330 ThIc. pa3 Tskenee 3eMiid. Bo ckoJIbKO pa3 paccTosiHue OT 3eMIIH 10
Comnnna 6ombine paccTosiHust OT 3emiu 10 JIyHb1?

Asmop: I'ycee Andpeti Braoucnasosuu
Bo3MoxkHOe perieHue:

3aKOH BCEMHUPHOTO TATOTEHUS JJIs1 3eMJI, Bpalaronieiics Bokpyr CoJHia:

M3M v3
G—t=M3—
R? R
[Tepuona oOpamieHust 3eMIu IPH STOM:
_2mR
=

[Tonyuaem, uro pacctosHue ot 3emiu 10 ConHua:

3|GM,T?
412

3akoH BCCMHPHOI'O TATOTCHUS IJIA HYHBI, BpaHlaIOIHCﬁCH BOKpYT Semin:

MM vz
cMaMs _ . Vi

ITepuon obparienus JIyHbl pu 3TOM:

HonyqaeM, YTO paCCTOSIHUEC OT .HYHLI A0 3emin:

3| GM,T?

"= |ap2132

B pesynbrare:

R Me 150 ~ 382
—= |[—" ~ asa
T M3 p
CxeMa onleHMBaHUS:
Ne JTan pemeHus Bana
3aKOH BCEMUPHOTO TATOTEHHUs JUIs 3€MIIH, Bpanjatonercss Bokpyr CoiHna 2

[Tepuon oOparmenus 3eMiun

Paccrosaue ot 3emitn 1o CoiHia

3aKOH BCEMUPHOTO TAroTeHus A JIyHbl, Bpalaroeiicss BOKpyr 3emin
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[Tepuon obparenust JIyHb




6 Paccrostaue ot Jlynsl no 3emiau

7 YuciieHHBIA OTBET

Hroro:

10

Ecan Ipu pCICHUHU 3aJa4n OBLJIM MCIIOJIL30BAaHbI YHCICHHBIE 3HAYEHHS BEJIMYNUH U3 Ta6JII/II_I

CO CIIpaBOYHBIMU MaTE€pHaiaMi, TO B CYMM€ BBICTABJISICTCS HE Ooiee 3-x 6aIoB.



3apaua NeS «/IBoiinble 3Be3abl». (Makcumanvrwiti oanin — 10 6annos)
Omnpenenure nepuoa oOpalieHuss KOMIIOHEHTOB JBOWHOM 3BE3/IbI IPYT OTHOCUTENBHO Jpyra, eciu
M3BECTHBI CIICIYIONINE MapaMeTphl TaHHOW CHUCTEMBI: X CyMMapHas macca npumepHo 4,1 Macchl
ConHIla, TONWYHBIA Mapaiake ABOHHOW 3Be3anl 0,379”, yrimoBoil pa3mep OONBIION MOTyoCH
BHJIUMOU OpOUTHI 7,56”

Asmop: I'ycee Anopeti Braoucnasosuu
Bo3moxkHoe pemenne:
Tpertnii 3akon Kemnepa B 06001eHHO# Gopme:
T?(My + M) _ a®
TZ(M; +mg) a3
rne M; + M, - cymmapHas macca KOMIIOHEHTOB, BbIpakeHHasi B maccax ComHia, T — mepuon
oOparieHusi, & — OoblIas MOJIyoCh, BEIpaXKEHHAs B a.€., a1 — O0JbIlas MOJIyoCch 3eMHON OpOUTHI (B

a.e.), Mc — Macca coJHIIa B CONHEYHBIX €7l. Macchl, M3 — Macca 3eMiau (MHOTO MEHBIIE MacChl
Comnnua).

Orcrona cinemyert, 4To

a
M1 + Mz = F
IIpu sTOM:
a=—
ITonyyaem:
(a")3 ( 7,56 )3
T 0,379
T = T = . = 44,5 rozxa
M, + M, 41 A
Cxema oneHMBAHUSA:
Ne JTan pemeHus Bana
1 3anucan o0o6mennsii 3 3akoH Kerepa 3
2 N3 reomerprueckux coodpaskeHHi HaiiieHa 0oJibInas moiIyoch 3
3 Haiineno uncinenHoe 3HaueHHe neproja ooparieHus 4
Hroro: | 10




