MyHununajabHbli 3Tan Beepoccuniickoi oJiMMnuaabl MKOJIbHUKOB
10 ACTPOHOMMH
2023-2024 yuyeOHbIi 01
8 Kiacc
MakcuMajbHBIH 021 — 50 0aj110B

YBaxkaeMblii YYACTHUK OJTUMITHAIBI!

Bam npeicTouT BBIIOIHUTE ILIECTh TEOPETUYECKUX (MMCbMEHHBIX ) 3a1aHuil. 3aJaHUs MOXKHO
BBITIOJIHATS B J1I000# nocinenoBarenbHocTy. Kaxkaoe 3aanne HareyaTaHo Ha OTJebHON CTPaHHULIE U
II0CJI€ YCIIOBUS €CTh MECTO JUI 3allCH OTBETOB Ha IOCTaBJIEHHbIE BONpockl. IlummuTe akkypartHo.
[TocrapaiiTecb yMECTHTh BCE PELICHUE 3a/1a4i B OTBEIECHHOE JUIsl 3TOr0 MecTo. Bece HeoOXxoauMbIe
IUIsl pELIEeHUs CIIPAaBOYHbIE IaHHBIE €CTh B YCIIOBUU 3a/1a4M WIH B CIIPAaBOYHBIX MaTepUaiax.

Bpewms BeinosnHeHus 3a1anuii Typa 1,5 acrpoHomuueckux yaca (90 MunyT).

BeinmonHenne TeopeTndyeckux (IMMCbMEHHBIX) 3aJaHUN 11€J1ecO00pa3HO OpPraHHU30BaTh
CJIEIYIOIIUM 00pa3oMm:

- He cliella, BHUMATEIbHO MPOYUTANTE 3a/1aHUE U OIIpesieuTe, Hanboee BEPHbIA U MOTHBIN
XOJl pELICHUs U OTBET;

- OTBeyas Ha TEOPETUYECKHUH Bompoc, obaymaiite u chopMyIupylHTe KOHKPETHBIH OTBET
TOJIBKO Ha MOCTaBJIEHHBIN BOIIPOC;

- ecau Bbl oTBeuaere Ha 3ajjaHHe, CBA3aHHOE C 3alOJIHEHUEM TaOJIMIBl UM CXEMBbI, HE
CTapaiTech Ype3MEpHO NETATM3UPOBAaTh MH(OPMAIUIO, BIUCHIBANTE TOJIBKO TE€ CBEACHHS WU
JlaHHBIE, KOTOpPbIE yKa3aHbl B BOIIPOCE;

- TI0CJE€ BBINOJHEHUS BCEX IMPEAJIOKEHHBIX 3aJaHui elle pa3 YAOCTOBEPHTECH B
MPAaBUIBLHOCTH BEIOpaHHBIX BamMu OTBETOB M peleHUi.

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

3aaHusl TEOPETUYECKOr0 Typa CUMTAIOTCS BBINIOJHEHHBIMHU, €CcM Bbl BOBpems chaere uXx
OpraHu3aTopam OJMMIIUAIBI.

Tabauna BbICTaB/IEHHBIX 02/1710B (3aN0JHACTCS NP NMPOBEPKE KIOPH)

3amaua 3amaua 3amaua 3amaua 3amaua 3apaya | Cymma
Nel Ne2 Ne3 Ned Nes5 Ne6

IMognucey
NMPOBEPAOIIET0




3apaua Nel. «Haouoaenue 3Be31HOr0 Heda». (Makcumanvhwiii bain — 8 6anios)
Onnaxasl BeuepoMm JlyHa Ha HeOe Oblaa BuaHa psaoM ¢ CaTypHOM Ha HEKOTOPOM YIJIOBOM
paccrosiHuu oT Hero. PoBHO yepe3 cyTku JlyHa BHOBb Haxoausach psiioM ¢ CaTypHOM, HO YXKe C
MIPOTHBOIOIOXHON CTOPOHBI M HA TOYHO TAKOM JKE YIIIOBOM PAcCTOSIHHM, KaK M CyTKaMH paHee.
OrieHUTE, YeMy PABHO ATO YIJIOBOE PACCTOSTHHE.

3apaua Ne2. «Jlersimuii 00bekT». (Makcumanvrwiii bain — 8 6annos)
lognunblil mapamiake Hekoro Tena coctasisl 1”7 u 3a 10 ner ymensmmics Ha 1/206265 yacts.
VKaKUTe B KAKOM HalpPaBJIECHUH ABHKETCS 00beKT. OmpenenuTe JIydeBylo CKOPOCTh 3TOTO Teja.

3apaua Ne3. «Kak pajneko...». (Makcumanvuwiii bann — 8 6annos)
Pacronioxxute mepedncIieHHbIe HIDKEe OOBEKTHI, HAONI01aeMble B HOYHOM HeOe, B TOPSIKE UX
ynajgeHus: 3emMHoro Habmonatens: JlyHa, cepeOpuctbie obnaka, FOnutep, aBTOMaTHYecKas
MEXIUIaHeTHast cTaHuusa «Bosykep-2», TymaHHOcTh AHApomenbl, bonemoe MaremianoBo
O6mnaxko, berenpreiize. O60CHY#ITE CBOI BBIOOD, YKa3aB XapaKTEPHBIC PACCTOSHUS IO OOBEKTOB.

3agaua Ned. «I'1e HaxoauTest «MOHOPTCa» ?». (Maxkcumanvuoiii 6ain — 8 6ann0s)
ActpoHoMm, Haxoxasmmiics B UensOMHCKe, HaOJIOJAaeT HEKOTOPYHO 3Be3ly B 3eHuTe. Jlpyroit
aCTPOHOM, B IPYTOM MECTE, B TOT K€ MOMEHT HaOIIOAAET Ty e 3BE3/y OKOJIO Topu3oHTa. O1IeHnTe
paccTosiHue MexIy YensiONHCKOM U JJPYTUM MeCTOM HaOtoeHus. [ ie MOXKeT HaXOJAUTCSI MECTO
HAOJIOZICHUSI BTOPOT'O acTpOHOMA?

3apaua NeS «Cuet BpeMeHuw». (Makcumanvhuiii 6ant — 8 6annos)
I'py3oBoii kopadnb oTobLT U3 JIongoHA (UTCH+0) 30 nekabpst 1917 rona B 12 yacoB 15 MuHyT aHS
1o MecTHOMY BpeMeHH U npuoOb1 Bo Mypmanck (UTC+3) 01 mapta 1918 roga B 18 gacos 30
MUHYT 110 MECTHOMY BpeMeHH. CKOJIBKO BpEMEHHU HAXOIUJICS TPY30BOM KOpabdib B yTH?

3apaua Ne6 «3Be3anble KapThi». (Maxcumanvuwiii 6ann — 10 6annos)
VYKaXuTe Ha PUCYHKE PUMEpHBIC TPAHUIIBI U3BECTHBIX BaM co3Be3amii. YKakute ux Ha3BaHUSL.
OTMeTBTE Ha PUCYHKEC W HA30BUTC H3BCCTHBLIC Bam 3BE3/1bl, aCTCPU3MBI U 00BEKTEI JAJIBHET O
KocMmoca. Ha prucyHKke MOKHO yKa3aTh TOJBKO HOMEp OOBEKTa, a Ha JUCTE B KJIETOYKY YKaszaThb
Ha3BaHUE 00BEKTa M €T0 HOMED.



(moroged 9 dLOOWE EJLIRYD) 5\ OIMHEIRE M MOHAJIUJ




Cnpapounasi nH¢opManus, paspelieHHasi K HCN0b30BaHNI0 Ha B

Ocnogrute usntieckue u acmpoHomMuyeckue ROCMOAHHIE
I'paBuTarmonnas moctosHHas G = 6.672- 107" aPrr e
CKOpOCTE cBeTa B BakyyMe ¢ = 2.998-10° m/c

IMocrosueas Bonsrmana & = 1.38-10 a?xr-¢ =K
VHHBepcalbHas ra3oBas mMocTosHHad % = 8.31 M>kr-¢ 2K 'moms™
[octosmmas Credana-bombimMana o= 5.67-10 kr-¢ 3K
Hoctosmnas [Tnanka i = 6.626-107* xr-m?-¢ ™!

Macca nipotora 7p = 1.67-107% kr

Macca 31eKTpona e = 9.11-107! kr

DyeMeHTapHBIH 3apsi ¢ = 1.602-1071 Kt

ActpoHoMHUecKad equHHANa 1 a.e. = 1.496-1011 M

IMapcek 1 mk = 206265 a.e. = 3.086:1016 M

Iocroanuas Xad6ma H = 72 (xkm/c)/Mik

Hannwvie o Connye

Pagmye 697 000 xm

Macca 1.989-10°° kr

CgeTumocTs 3.88-10%° Br

CrexTpanpHbrii Kace G2

Buarmast 3Be3qHas BenuunHa —26.78™

Ab6comrotHas 6ooMeTprYecKas 3Be3/1Has BenuduHa +4.72™
IToxkasarens nBeta (B—V) + 0.67™

D¢dexTrBras Temmeparypa S800K

CpeaHuil TopH30HTaIBHEIN Mapaiiiakce 8.794"

HHTerpaibHblii OTOK 3HEPTHH Ha paccTosHuH 3emmd 1360 Br/m?
[ToTOK 3HEPTHY B BUIMMBIX JIydax Ha paccTosHuu 3emmn 600 Br/m?
annvre o 3emne

Dxcuentpucuret opbuter 0.0167

Tpommaeckuit Tox 365.24219 cyrox

Cpenrss opbuTazbHas ckopocTs 29.8 km/c

Ilepron Bpamenwusa 23 daca 56 MuHyT 04 ceKyHIBI

Haruron skBaTopa k skmnTake Ha 31moxy 2000 roma: 23° 26" 21.45"
DKBaTopHATBHBIN paguyc 6378.14 kM

Iomsapreri paguye 6356.77 kM

Macca 5.974-10% kr

CpenHss I0THOCTS 5.52 remM™

O6pemubIi cocTab atMochepsl: N2 (78%), 02 (21%), Ar (~1%)

Hannvie o Jlyne

Cpennee paccrosiare oT 3emmu 384400 kM

MunumanrHoe paceTosHAE 0T 3eMmH 356410 kv

MaxkcumainpHoe paccTosare oT 3emud 406700 xm

Cpenuuii S5KcrieHTpHCHTET opouTEI 0.055

HaxtoH ruockoceTH opOHTSHI K 3KIHITHKE 5°09

Cuyiepudeckuii (3Be31HbIH) TeprHo/1 oOparenns 27.321662 cytok

Cunordeckuit nepuog obpamenus 29.530589 cyrox

Pamuyc 1738 kM

Ilepuon npeneccuu y3108 opouTs! 18.6 1etr

Macca 7.348-10%2 kr mn 1/81.3 maccsr 3emti

Cpenasist IIIOTHOCTS 3.34 rem™

Busyampaoe reomerpuueckoe ansbeno 0.12

Buanmas 3Be3Has BeIMYHHA B HOMHOIYHHE —12.7™

Buimas 3Be3Has BeIHUHHA B IIepBoii/nocnennet yersepta —10.5™"

Dusuueckue XApaAxKmepucmuKu COJIHYA U njiaanem

ITnapera Macca Pamguyc [InotrocTs| Ilepuog Haxkmnon |T'eo- B,
BPAalIEHIL [?KBAaTOPa K|METP. | 3Be31HAs
BOKPYT OCH [IIOCKOCTH| allb- [BeINYMHA¥
opOutsl | 6emo
oy Macchl | KM [pajdychl| T-cM° Tpagycsl
3emm 3emmH
Comarte 1.989-10°°] 332946 [697000( 109.3 1.41 25.380 cyT 7.25 - -26.8
Meprypumii|3.302-10%(0.05271(2439.7( 0.3825 542 58.646 cyT 0.00 [0.10] -0.1
Benepa 4.869-1071]0.81476|6051.8| 0.9488 520 243.019 17736 |0.65| —44
ey
Bemrsa 5.974-10>*|1.00000{6378.1| 1.0000 5.52 23.934g9ac | 23.45 |0.37 -
Mapc 6.419-10%(0.10745(3397.2[ 0.5326 3.93 24.623 gac | 25.19 |0.15| 2.0
[Omurep [1.899-10%7| 317.94 | 71492 11.209 1.33 9.924 gac 313 (052 27
Catypr 5.685:107| 95.181 | 60268 | 9.4494 0.69 10.656 ac | 26.73 [0.47 0.4
|Ypan 8.683-10%°| 14.535 | 25559 4.0073 1.32 | 1724 gac** | 97.86 |0.51 5.7
IHenryr 1.024-10%| 17.135 | 24746 | 3.8799 1.64 16.11 gac 28.31 [0.41 7.8

* pinIs: ¢ HauOOJIBIIEH DJIOHTAITHH BHYTPEHHHUX IUIAHET H CPEAHET0 IPOTHBOCTOAHHNA BHENIHUX IIJIAHET

** obparHOE BpalieHHe




Xapaxmepucmurxu opoum nianem

IInanera bonemas nonyocs Oxcuent- | Haxion Ilepron Cunomueckuit
pHCHTET | IUIOCKOCTH | obparmneHus TIEPHOJT
SKITHIITHKH
MJIH. KM a.e. rpajycsl CYT.
Mepxypmit 57.9 0.3871 0.2056 7.004 87.97 cyT. 115.9
[Benepa 108.2 0.7233 0.0068 3.394 224.70 cyr. 5839
Bemms 149.6 1.0000 0.0167 0.000 365.26 cyT.
Mapc 227.9 1.5237 0.0934 1.850 686.98 cyT. 780.0
[[OmuTep 778.3 5.2028 0.0483 1.308 11.862 et 398.9
(Catypu 1429.4 9.5388 0.0560 2.488 29.458 ner 378.1
[Ypan 2871.0 19.1914 0.0461 0.774 84.01 mer 369.7
Herrys 4504.3 30.0611 0.0097 1.774 164.79 net 3675

Xapaxmepucmuku HEeKOmopuvix CRYMHUKOG NJIAHEem

CITyTHHK Maceca | Pamuye | ILlnotHoers | Pammyc Ilepuon |I'eomer-| Bumumas
opbuThl | obparmeHust | pHI. 3BE3THASL
anpOeno | BenMaHHA*
KT KM /e’ KM CyT. m
3emast
Ulysa 7.348-102| 1738 | 3.34 384400 27.32166 | 0.12 -12.7
Mapc
DobGoc 1.08-10'¢ ~10 2.0 9380 0.31910 0.06 11.3
[leiimoc 1.8-10% ~6 1.7 23460 1.26244 0.07 124
FOnnrep
Mo 8.94-10 | 1815 3.55 421800 1.769138 0.61 5.0
[EBporma 4.8-10% 1569 3.01 671100 3.551181 0.04 53
Tarmver 1.48-10% | 2631 1.94 1070400 | 7.154553 0.42 4.6
[Kawmero 1.08:10% | 2400 1.86 1882800 | 16.68902 0.20 5.7
CaTypH
Tedus 7.55-10°° | 530 1.21 294660 1.887802 0.9 10.2
Jlmona 1.05-10% 560 1.43 377400 2.736915 0.7 10.4
[Pest 2.49-10% 765 1.33 527040 4.517500 0.7 9.7
Tutan 1.35-10% | 2575 1.88 1221850 | 15.94542 0.21 82
Ulmer 1.88-10%! 730 1.21 3560800 | 79.33018 0.2 ~11.0
Ypan
Mupara 6.33-10" | 2358 1.15 129900 1.413479 0.27 16.3
|ApH3IIB 1.7-10% | 5789 1.56 190900 2.520379 0.34 14.2
VMOproms | 1.27-10%! | 584.7 1.52 266000 4.144177 0.18 14.8
TuTarms 3.49-10%' | 788.9 1.70 436300 8.705872 0.27 13.7
O6epon 3.03-10°! | 7614 1.64 583500 13.46324 0.24 13.9
Hentyn
Tpuron 2414-1022| 1350 | 2.07 354800 | 5.87685%* | 0.7 | 135

* JUTA MMOJTHOJYHHA HIH CPEAHETO MPOTHBOCTOAHHUA BHCIITHUAX ILTAHET

** o0paTHOE HAIIPaBICHHE BPAIIeHH

DopMybl NPUBTTUNCEHHO20 BLILUCTIEHUA

S X & IgX ~ X;

sm(e + x) ~ s o + XCosa;

cos(a + X) = cosa —xsin o

rg(a+x)~tga+

=

cos™

(1+x)" =1+ nx;

[24

(x <<'1, yT7IBI BBIpaKaloTCs B paJHaHaXx).




