MyHununajabHbli 3Tan Beepoccuniickoi oJiMMnuaabl MKOJIbHUKOB
10 ACTPOHOMMH
2021-2022 y4yeOHbIi To/1
7 Kaace
MaxkcuMaJjbHblIi 0211 — 48 0a/1710B

YBaxkaeMblii YYACTHUK OJTUMITHAIBI!

Bam npesncTout BeIOJHUTH TeOpeTHYECKHE (TMCbMEHHBIE) 3aJaHHUS.

Bpewmst BeinosHEHMs 3a1aHuii Typa 2,5 actpoHomuueckux yaca (150 munyT).

BeinonHenne TeopeTndyeckux (IMCbMEHHBIX) 3aJaHUN 11€J1€cO00pa3HO OpPraHMU30BaTh
CIIeTYIOIUM 00pa3oMm:

- He CIlella, BHUMATEIbHO MPOYUTANTE 3a/1aHUE U ONIpe/ieuTe, Hanboiee BEPHbIA U MOJHBIN
XOJl pELICHUS U OTBET;

- OTBeyas Ha TEOPETUYECKHUH BOIpOC, oOaymaiiTe U chHOpMyIMPYHTE KOHKPETHBIH OTBET
TOJIBKO Ha MOCTaBJIEHHBIN BOIIPOC;

- ecau Bbl oTBeuaere Ha 3ajjaHHe, CBA3aHHOE C 3allOJIHEHUEM TaOJIMIbl WIM CXEMbI, He
CTapaiTeCch Ype3MEpHO NETATM3UPOBAaTh MH(OPMAIUIO, BIUCHIBANTE TOJBKO TE€ CBEICHHS WU
JlaHHBIE, KOTOPbIE yKa3aHbl B BOIIPOCE;

- TI0CJE€ BBIINOJHEHUS BCEX IMPEAJIOKEHHBIX 3aJaHul elle pa3 YAOCTOBEPHTECH B
IIPaBUIBLHOCTH BIOpaHHBIX BamMu OTBETOB M peLICHUH.

He cnemnre cnaBath pemieHus JOCPOYHO, €IIe pa3 IPOBEPHTE BCE PELLICHUS U OTBETHI.

3ajaHue TEOPETUYECKOro Typa CUMTAETCsl BBIIOJHEHHBIM, eciii Bl BoBpems chaere ero
YJIEHaM >KIOpH.

Tabauna BbICTaBJIEeHHBIX 02J1710B (3aNI0JIHSAETCS NPH NIPOBEPKe HKIOPH)

3amaya Nel | 3agaua Ne2 | 3amaua Ne3 | 3anmaya Ne4 | 3amaua Ne5 | Bagaua Ne6 | Cymma




3anaua Nel. «Haouonenue 3Be31HOr0 Heda». (Makcumanvhuiii Oain — 8 6anios)

FOns1#t actponom Ha 3emiie Habmroaet JIyny B co3Be3auu Paka. B 310 ke Bpems acTpoHaBT,
Haxojsmuicss Ha JlyHe, cMoTput Ha 3emiit0. 3Be3bl KAKOTO CO3BE3JUs OKPYKAKOT 3E€MIIIO IS
actponaBta? OTBeT 00OCHYIITE.

3apaua Ne2. «3Be3na bapuapaa». (Maxcumanvuoui 6ann — 8 6annos)

[lepconaxku ogHoro U3 paccka3zoB Ceprest JIykbssHEHKO yTEIECTBYIOT K 3Be3/ie baphapaa c
MTOMOIIBIO (PaHTACTUYECKON TEXHOJOTHUH - MAaSTHUKOBOTO 3BE370JIETA.

“B Touke cTapTa MasSTHUKOBBIN 3BE3/I0JIET MOSIBIISICTCS pa3 B moiroa. Bo3ayx Haj 06 TOHHBIM
MoJIeM Ha4yMHAeT JApoXkaTh OyATO OT jkapa, MYTHEET, BO3HUKAIOT peIIeTYaThie OIOpHI,
[MJIAHIPAYECKUE JKUJIbIC OTCEKHU U CITy)KeOHbIe ToMenieHus. OH He CIIUIITKOM MOXOANUT Ha 3BE3/10JICT
13 paHTACTUIECKOTO (PUIIbMA, CKOPEE — Ha KOCMUYECKYIO CTaHITHIO.

... 3B€3/I0JIET HAXOJUTCS B TOUKE CTapTa TPUALIATh CEMb C MOJOBMHON MUHYT. Kak mpasuro,
MEepCOoHAJly XBaTaeT MEHEE MoJjiydaca. 3a MMsTh MUHYT JI0 OTIIPABIICHUS JIFOKHU 3aJIpauBarOT, TEXHUKU
YAQIAIOTCS HAa O€301aCHOE PACCTOsTHUE.

... Blle yepe3 msATh MHUHYT 3BE3/I0JIET CTAHOBUTCS MPO3PAaYHbIM M HCUe3aeT. Y 3BE3/bl
BapHapna oH mosiBUTCS MOYTH uYepe3 TPU Mecsla MoJieTa, Ha T€ KE€ camble TPUAIATh CEMb C
1oJIoOBUHOW MUHYT. 1 Bce moBTOpUTCS. MassTHUKOBBIE 3B€30JIETH HUKOTO U HUKOTJA HE KIYT, UX
IyTh ONPEJICIICH HE paclMCaHueM, a 3aKOHaMU (DU3HKH.

Kakue skBatopuanbhbie koopauHaThl CosHIa (UKCUPYIOT aCTPOHOMBI, HAXOMASIIUECS Y
3Be3apl baprapaa? OtBer o0ocHOBaTh. UeM mpuMedaTellbHA KaXJas W3 3BE3J, YIOMSHYTHIX B
pacckase, B peanbHocTU? [Ipsimoe BocxoxaeHue 38e3b1 bapHapaa 17457, ckionenne +04°41".

3apaua Ne3. «Cto jeT TomMy BHepen...». (MaxcumanvHoiti oanin — 8 6annos)
Ha kaxoii nenp Henenu Boinanet 21 centsiops 2121 roga, ecnu B 2021 rogy 3T0 OB BTOPHUK?

3agauya Ne4. «¥Yci10BUsSI BUAUMOCTH ILUIaHeT». (Maxcumanvholil 6ann — 8 6annos)

OnuTep — onHa W3 BHEUIHMX, 1O OTHOUIEHHIO K 3eMHOH opOute, ruiaHer ColHEYHOMH
CHUCTEMBI. IOHI/ITep, ABUTAACh BOKpPYT COJ'IHIIa, 3aHUMACT XapPaKTCPHBIC B3aMMHBIC ITOJIOKCHUA
otHocuTenbHO 3emiu U ConHua. Hanpumep, Habmonats FOnuTtepa ¢ 3eMian MOXKHO B KBajparype
(xorga yron «Onutep-3eminsa-ConHie» NpsMoil) U B MPOTUBOCTOSHUU (KOrjaa 3eMisi HaXOAUTCS
mexay Comaniem u FOnuTep Ha ogHo# npsiMoii ¢ Humu). Jlokaxure, yTo BUauMast sipkocth FOnurepa
B KBajipaType Oy/eT MEHbIIIE, YeM B IPOTUBOCTOSHUU.

3agaua Ne5 «Jlyna». (Maxcumansvholii 6ann — 8 6annos)
Hab6monarens Buaut nonnyto JIyny B co3e3auu JleBa. B kakom mecsiie 3To MpoucxouT?



3apauya Ne6 «XBocraTrble rocTb». (Makcumanvruwiii bann — 8 6annos)

B aT0if 3a1aue Bam HY»KHO OTBETHTH Ha HECBS3aHHBIX MEXITYy COOON BOIIPOCOB.

A) Ha dororpadum (puc. 1) m3obpaxena ogHa u3 m3BecTHBIX komeT XX Beka. Kak
HasbIBaeTcs dTa komeTa? Kak Bl MokeTe 3aMeTuTh, y KOMEThI HabmtogaeTcst 2 xpocra. brnaromaps
4eMy Takoe BO3MOXKHO? V3 4ero cocTOMT Kax/iblii U3 3TuX XBocToB? (Makcumanvhvii b6ann — 4 6aun)

1

(Puc. 1)
b) A sTo nzobpaxenue komersl MakHoTa (puc. 2), kotopas Obuia BuaHa B 2007 rony u crana
camoil sipkoil 3a mocnennue 40 ner. YeM MOXHO OOBSACHUTH TaKyl0 HEOObIUHYIO (popmy
xBocta? (Maxcumanvhulii banin — 4 6anna

Puc. 2



OcTajbHOE MECTO HA JIMCTAX B KJIETKY IPEeIHA3HAYEHO /15 3alIHCH 0TBETOB HA BOIIPOCHI
3ana4q Nel-Ne6. 3agaun MoKHO pemiaTh B IPOM3BOJIbHOM nopsiake. He 3a0biBaiiTe
YKa3bIBaTh HOMep 3aJa4M.



















CnpaBouHasi uH(popManus, pa3pemiéHHAsl K NCNO0Jb30BAHUIO HA
0JIUMIINAJIE

OcHoBHBIe (pr3HYecKHe H ACTPOHOMHYECKHE OCTOSIHHbIe
['paButarnumonnas nocrostaaas G = 6,672-10711 MOKT te
CKOpOCTBh CBeTa B BAKYyME ¢ = 2,99810% m/c

IToctoauuasg bonemMmana k= 1,38-10723 MEkre K
YHuBepcaibHas ra3oBas HoctossHHas 7 = 8,31 arkr-e K moms
[Toctosunas Credana—bonsimana 6 = 5,67+ 10 ¥ kre K
Iloctogaugas I1lnagka b = 6,626+ 1074 ke

Macca mpoTosa m, = 1,67-10 " kr

Macca s1eKkTpoHa m. = 9,11-10731 KT

DneMeHTapHbIH 3apsg e = 1,602 107" Kn

AcTpoHOMHYECKas euHMNA | a.e. = 1,496-1011 M

Ilapcek 1 1k = 206 265 a.e. = 3,086:10'° M

[Toctosturas Xad6ma H = 72 (xkm/¢)/Mixk

dannble o 3emute

Dxcuenrpucuret opdoutel 0,0167

Tponmueckwnii rox 365,24219 cytok

Cpennsist opOUTanIbHast CKOpocTh 29,8 Km/c
[Iepuon Bpamenus 23 yaca 56 MuHYT 04 CEKyHIbI

Hakion skxBartopa k skimunTuke Ha 31oxy 2000 roga: 23° 26" 21,45"
DKBaTOPHAJILHEIN paguyc 637814 kM

[Tomspuelit paguyc 6356,77 km

Macca 5,974-10*! xr

CpenHss wioTHOCTh 5,52 reM’”

OO6BéMHEI cocTaB atMochepsl: N (78%), 02 (21%), Ar (~1%).
Jannbie o CoaHne

Pammye 697 000 km

Macca 1,989-10°° kr

CRBETUMOCTD 3_,88'1026 Bt

CrnexTpaneHelii K1ace G2

Buaumas 38831Ha5 Bermunaa —26,78™

AOcomoTHas 6oaoMeTprUUecKas 3BE3/IHAS BETMUNHA +4, 72"
[Toxasatens nera (B—V) +0,67"

D¢ dexTurras Temmeparypa 5800 K

Cpennunii ropu3oHTAILHEI apayuiake 8,794"

MHTerpanbHbIi NOTOK SHEPIUH Ha paccTOSHUMU 3eMau 1360 Br/m

2
[ToTok »HEeprun B BUMMBIX TydaxX Ha paccTossHuu 3emn 600 Br/M
Jdannsie o JIyne

Cpemnee paccrosinue ot 3emin 384 400 kM

MunnmanbHOE paccTosHue OT 3emn 356 410 kM

MaxkcenmanbsHoe pacctosare ot 3emin 406 700 km

Cpenumnii skcrieHTprucHATET 0pOUTHI 0,055

HakioH mockoeTy opOoUTHI K SKIHNTHKE 5°09"

Cunmepuueckuii (3BE31HEIN) eproa odpamenus 27,321 662 cyTok

Cunomueckuii nepuon odparenus 29,530 589 cytok



Pamnyc 1738 km

[Iepuon npeneccuu y3i10B opOUTEI 18,6 j1eT

Macca 7,348- 107 xr mmm 1/ 81,3 Macchl 3eMiTd

CpenHsis IWI0THOCTE 3,34 T°eM

BusyaneHoe reomerpuueckoe aipdeno 0,12

BuauMmast 3BE3/Has BeJIMUMHA B IOJIHOIyHHe —12,7"

Bunnmas 3BE31Has BeTMUNHA B TIepBoit/mocenneit uetBeptnt —10,5

PUIHYECKHE XAPAKTEPUCTHKH COJTHUA U ILTAHET

m

XAPAKTEPHCTHUKH OPBUT II.TAHET

Inanera | Boabsmas nonyvocs | Ikcuent- | Hakaon k| Ilepuoa  [CuHonuueckuii
PHCHTET (ILIOCKOCTH| oGpalmieHHs nepHojl
PRJIHNTHKH

MIH KM a.e. epadycest cym.
IMepkypHit 57,9 0,3871 0,2056 7,004 87,97 cyT. 1159
Benepa 108,2 0,7233 0,0068 3,394 224,70 eyr. 5839
Bemust 149.6 1,0000 0,0167 0,000 365,26 cyT. -
Mape 2279 1,5237 0,0934 1,850 686,98 cyT. 780,0
FOmmTep 778.3 5,2028 0,0483 1,308 11,862 mer 3989
ICatypn 14294 | 9,5388 0,0560 2,488 29,458 ner 378,1
Ypan 2871,0 | 19,1914 | 0,04061 0,774 84,01 et 369.7
Hentyn 45043 | 30,0611 | 0,0097 1,774 164,79 et 3675

Ilnanera Macca Painyc Ilnor-| Tepuon |Hawxion | eo- | Bu.
HOCTH | BPAINEHHS |3IKBATOP |MeTp.[3Be3/1-
BOKPYI OCH |a K IU10c-| ajib- | Hasi
KocTH | Beto |Bean-
oponTEI A
Ke Macewl | ku |paduyest o 2padycel
Jeanu Jeamu
Conrite 1,989-10%7 [ 332946 [697000| 109,3 | L4l | 25380 cyr. | 7.25 - |-268
Mepiypuii | 3,302:10% [0,05271]2439,7| 0,3825 | 542 | 58.646¢cyr. | 000 [0,10]-0,1
Benepa 4.869-10*'10.81476 [6051.8| 0.9488 | 5.20 243,019 177,36 0,65 | 4.4
cyT.**
e 5,974-10* [ 1,00000 [6378,1] 1,0000 | 5,52 | 23,934 wac | 2345 |037| -
Mape 6.419-10%(0,10745[3397,2| 0,5326 | 3,93 | 24,623 wac | 25,19 |0,15|-2.0
[Omrep | 1,899-1077| 317,94 | 71492 11,209 | 1,33 | 9924 wac | 3,13 [052]-27
CaTypH 5,685-107 | 95,181 [ 60268 | 9,4494 | 0,69 | 10,656 uac | 26,73 [0,47| 04
[Ypan 8.683-10%| 14,535 [25559 | 4,0073 | 1.32 | 17,24 wac** | 97.86 | 0,51 | 5.7
Hentyn 1,024:10°°| 17,135 | 24746 | 3.8799 | 1.64 | 16,11 uac 2831 |041| 78

* — i HauOGoIbliell HIOHrallHH BHYTPEHHUX IUIAHET WU CPEJHETO NPOTHBOCTOSHUS

BHCITHHUX TUIAHECT.

*% _ oOpaTHOe BpalllcHHe.

XAPAKTEPUCTUKHN HEKOTOPBIX CHYTHUKOB ILLTAHET

Cnyrank | Macca |Pamnyc [ILliorHocts| Pamnye | Iepuoan (Feomer-| Bmanmas
opouTHI |oOpameHusi| pHY. 3Bé3/HAs
aJIb0e10| BeJnIHHA™
Ke KM 2/em3 KM cym. m
3emuist
UTyna 7,348-1033| 1738 | 334 384400 | 27,32166 | 0,12 =197
Mapc
Doboc 1,08:10°° | ~10 2,0 9380 | 031910 | 006 11,3
Jleiimoc 1,8:10" ~6 1,7 23460 1,26244 0,07 12,4
IOnutep
Mo 8,94-10% | 1815 3,55 421800 | 1,769138 | 0,61 5,0
Egpomna 48107 | 1569 3,01 671100 | 3,551181 0,64 53
Tanmven | 1.48-10% | 2631 1,94 1070400 | 7,154553 042 4,6
Kazmicro |1,08:10% | 2400 1,86 1882800 | 16,68902 | 0,20 5,7




Tedun
JInona
Pest

Tutan

Ser

Mupana
ApHaib
YMOpHITH
Turanns

ObepoH

7,55-10%
105107
2.49-10"
1,35-10%
1.88-10%

6.33-10"
1,7-10%
127-10%
3.49-10*
3,03-10%

Tpuron | 2.14-10%

2358
578.9
5847
788,9
761.4

1,21
1.43
1.33
1,88
1,21

1.15
1,56
1.52
1,70
1,64

CarypH
294660
377400
527040
1221850
3560800
Ypan
129900
190900
266000
436300
583500

Hentyn

1,887802
2.736915
4,517500
15,94542
79.33018

1,413479
2,520379
4144177
8705872
13,46324

| 1350 | 2,07 | 354800 |5,37685**

|

0,9
0,7
0,7
021
0.2
027
0,34
0,18
027
024

0,7

10,2
10,4
9,7
8,2

~11,0

16,3
14,2
14.8
13,7
13.9

13,5

* JUTS TIOJTHOJIYHHUS WIH CPE/IHETO IIPOTHBOCTOAHNA BHCITHUX ITTAHCT.

** _ pGpaTHOe HaNpaB/leHHe BpaIlleHHs.

®OPMY.JIbI MTPUBJINKEHOTO BBIYACIEHUA

sinx = tgx = x;

sin{a +x) = sin @ + x €o0s @,

cos(a +x) = cos & — x Sin &;

tglat+x)=tga +

(1+x)"=1+nx

(x << 1, yIuIBI BEIp@KArOTCA B pajJiHaHax).




