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

YBaxkaeMblii YYACTHUK OJTUMITHAIBI!

Bam npecTouT BBIIOIHUTE IIECTh TEOPETUYECKUX (MMCbMEHHBIX ) 3a1aHuil. 3aJaHUs MOXKHO
BBITOJIHATS B JIF000# nocinenoBarenbHoCcTU. Kaskaoe 3ajanre HareyaTaHo Ha OTJeNIbHOW CTPaHULE U
II0CJI€ YCJIOBUS €CTh MECTO JUIs 3allMCH OTBETOB Ha IOCTaBJIEHHbIE BONpOCHl. IlumuTe akkypaTHo.
[TocrapaiiTecb yMeECTUTDh BCE pELICHUE 3a7jaul B OTBEJEHHOE JJIsl 3TOro Mecto. Bece HeoOxonuMmele
U1l pELIEeHNUs CIIPaBOYHbIE JAHHBIE €CTh B YCIIOBUH 3aJla4ul WIN B CIIPAaBOYHBIX MaTepHasax.

Bpewms BeinosHEHMs 3aanuii Typa 2,5 actpoHomuueckux yaca (150 munyT).

BeinmonHenne TeopeTndyeckux (IMMCbMEHHBIX) 3aJaHUN 11€J1ecO00pa3HO OpPraHHU30BaTh
CIIeyrOInuM 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
MPaBUIBLHOCTH BHIOpaHHBIX BamMu OTBETOB M pelieHUH.

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

3amaHus TEOPETHUECKOro Typa CUMTAIOTCS BBIIOJIHEHHBIMHU, eciii Bbl BoBpeMs craere MX
OpraHu3aTopam OJMMIIUAIBI.

Tabauna BeICTaBIEHHBIX 02/1710B (3aN0JIHACTCS NP NMPOBEPKe KIOPH)

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

IMognucey
NMPOBEPAOIIET0




3anauya Nel. «Xoaoausiii Hentyn». (Makcumanvuwiti 6ain — 8 6annos)
Bo ckonbko paz Hentyn nonydaer ot CoJiHIIa SHEPTUU MEHbIIIE, YeM 3eMJIs?

Tabuuua oleHuBaHuA 3a1aHus (1J1s1 XKIOPH)




3apaua Ne2. «/[BoiiHble 3Be3ab». (Maxcumanvuwiii 6ann — 8 6annos)
Bxondimue B coctaB ABOMHON CUCTEMBI 3Be€3/1bI ¢ MaccamMu 3 U 5 Macc CoJiHIla BpalllatoTCs APYyT
BOKPYT Jpyra TakK, 4TO paCCTOSTHUE MEX1Y HUMHU OCTAeTCs MOCTOSIHHBIM U paBHBIM 2 a.e. Haliaure
OpOUTATBHBIN MEPUO OOpAIIEHUS TAKOW TBOMHON CUCTEMBI.

Tabnuua oneHnBaHUs 3a0aHUs (JUIS XKIOPH)




3agaua Ne3. «Ik3omaanerw». (Makcumanvhwiii bain — 8 6annos)
Bo Bpems nccnenoBanus sk3011aHeTsl y 383161 HD 17560 oOHapyxuiiv, 9TO BO BpeMs TpaH3UTa
IIJIAHETHI 1O TMCKY 3Be31bl € Oneck nagaet Ha 0,04 %. 3uas, yto paauyc 3Be3abl cocTaniseT 0,5
COJTHEYHOTO, OIPENICIUTE PAINyC IJIAaHETHI.

Tabnuua oneHnBaHUs 3a0aHUs (JUIS XKIOPH)




3agaua Ned. «Jlanekas ranaktuka». (Maxcumanvuoiii 6ain — 8 6an108)
Haiitu paccTosiHuE 10 TaTaKTHKH U e€ JIMHEHHBIN pa3Mep, €CIIM U3BECTHO, YTO JUIMHBI BOJIH BCEX
CTIEKTpAJIbHBIX JTUHUNA u3-32a 3¢ dexra omnepa yBenmuens! Ha 1%. YTI0BO# pa3mep ralakTHKH
cocrasisier 1'.

Tabnuua oneHnBaHUs 3a0aHUs (JUIS XKIOPH)




3anaua Ne5S «S1 ee Buky!». (Maxcumanvuulii oann — 8 6annos)
Kakoii okynsp HY>KHO HUCHOJIb30BaTh B TeJIeCKoIe ¢ POKYCHBIM paccTosHueM o0bekTrBa 600 MM
9T0 OBl YBHJETh TYMaHHOCTb AHIPOMEIbl B MOJE 3PEHHUS TEJIECKONa IMOJHOCTHIO. BHUaumbIit
JUaMeTp TYMaHHOCTH AHApoMmesnl (OHA e CIHUpajibHas TaJlaKTUKa Mo Katayiory Mecse M31)

cocTaBisieT 2,5 rpagyca.

Tabuuua oleHUBaHKA 3a1aHus (1J1s1 XKIOPH)




3agaua Ne6 «@oTokonaxkm». (Maxcumanvuwiii bann — 10 bannos)
Ha ¢oro npencrasiens 12 nzodpaxenuii CosHia ¢ uHTepBajioM | dac (CyTouHbId Tpek). Todku
BOCXOJ[a U 3aX0J]a OTMEYEHHI cTpenkamu. [lepBoe nzobpaxenne ConHia cHATO yepe3 30 MUHYT
nociie Bocxoja, nociennee — 3a 30 MuHyT 10 3akara. Mcnonb3ys ¢ororpaduio, oTBeThTE Ha
cienyromue Bonpockl: 1. KakoBa npoaomkutenbHocTs AHSA? 2. KakoBa qaTa cbeMKH (IpUMEpHO)?
3. Ha pucynke oTmerbTe CTOpOoHBI cBera. 4. Onpenenure (IpUMEPHO) MIMPOTY MECTa ChEMKH

¢dororpadun.

TaGuuua oleHUBAaHUS 3a1aHUS (IS KIOPH)
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Crhpasounast HHopMams, pa3pelleHHast K HCI0Ib30BAHI0 Ha B

OcHosHbte usuvecKkue u acMpoHOMUUECKUE NOCIOAHHbIE
I'paBHTaNEOHHas MocTosHHas G = 6.672-107! mP-kr ¢ 2
CropocTh cBeTa B BakyyMe ¢ = 2.998-10% m/c

[MocTosHmas BonbiMana k= 1.38-1072 a2 xr-¢ > K
VruBepcanbHas ra3opas noctosuHas %= 8.31 m>kr-¢ K ! -moms ™!
[ocrosmnuas Ctepana-Bonbimana o= 5.67-10 kr-¢ =K
[ocrosmmas [Tanka / = 6.626-10 xr-v?-c!

Macca nipotona n7, = 1.67-1077 kr

Macca snekTposa e = 9.11-10°! kr

SreMeHTapHbIi 3aps e = 1.602-107" Kt

ActpoHoMudeckas equHuna 1 a.e. = 1.496-1011 m

ITapcex 1 mk = 206265 a.e. = 3.086-1016 M

[ocrosnuas Xad6ma H = 72 (xkm/c)/Mmk

Jannote 0 Connue

Paguyc 697 000 kM

Macca 1.989-10° kr

Caetumocth 3.88-10% Br

CriexTpanpHbii Kitace G2

Bujpmas 3Be3anag senuunna —26.78™

AGcomotHas GooMeTpUdecKas 3Be3AHas Benmruuna +4.72™
IToxkazarens nBera (B—V) + 0.67™

D¢dexTrBrag Temeparypa S800K

Cpeanuii ropH30HTaIBHEIN Mapaiuiake 8.794"

HWHTerpatsHbiii MOTOK SHEPTHH Ha paccTosHuu 3emtd 1360 Br/m?
[TOTOK 3HEPTHMM B BUMMBIX JIydax Ha paccTosHuu 3emmn 600 Br/m?
Jannste o 3emne

Dxcuentpucuret opbutsr 0.0167

Tpommaeckuii Tox 365.24219 cyrox

Cpenesist opbuTtanpHas ckopocts 29.8 km/c

Ilepron Bpamenws 23 qaca 56 MunyT 04 cexyHIBI

Haruron skBaTopa Kk skmnTuke Ha 31moxy 2000 roma: 23° 26" 21.45”
DKBaTopHAIBHBIN paguyc 6378.14 xm

Iomsapreri paguye 6356.77 kM

Macca 5.974:10* xr

CpenHss mI0THOCTS 5.52 remM™

O6bemusbIi cocTa atMocepsl: N2 (78%), 02 (21%), Ar (~1%)

Jannsie o /lyne

Cpennee paccrosaze oT 3emiud 384400 km

MunumansHoe paccTosHHAE 0T 3emmd 356410 xm

MaxcumManbsHOe pacctosHEe oT 3emim 406700 kM

Cpenuuii skerieHTpacHTeT opouTe 0.055

HakoH ruockoeTH opOMTHI K oKIHITHKE 5°09

Crpepudeckuii (3Be31HbI) eproa odpamenus 27.321662 cyrok

CuHompdeckuit iepuoa obpamenus 29.530589 cytok

Pamnyc 1738 kM

Ilepuoxn npeneccuu y3m0B opouter 18.6 net

Macca 7.348-10% kr wn 1/81.3 macesr Seman

Cpennsist IIIOTHOCTS 3.34 rem™

BusyansHoe reomerprueckoe ansbeno 0.12

Buanmas 3Be3iHas BeIWYHHA B IOIHOIYHHAE —12.7™

Burimas 3Be3/Hast BeIHUHHA B IIepBoii/mocie el qerBept —10.5™

DusuuecKue XApAKmepUCmUKU CONTHYA U N1AHEm

IInanera Macca Pamyc [notaocts| Ilepmon Haknon |Teo-| Bum
BpallleHNsA [PKBAaTopa K|MeTp. | 3Be3aHAL
BOKPYT OCH [[UIOCKOCTH| alb- [BenmanHa™*
opOnTH | 6exo
KT Macchl | kM [pammychl| T-cM rpagycHl
SemH Semin
Conne 1.989-10%°| 332946 [697000{ 109.3 1.41 25.380 cyT 7.25 - -26.8
Meprypwit | 3.302-10%|0.05271|2439.7| 0.3825 542 58.646 cyT 0.00 (0.10] 0.1
Benepa 4.869-10%*]0.81476[6051.8| 0.9488 5.20 243.019 177.36 10.65| —4.4
cyTH*
Semist 5.974-10%*(1.00000(6378.1| 1.0000 5.52 23.934gac | 23.45 |0.37 -
Mapc 6.419-10%(0.10745(3397.2| 0.5326 3.93 24.6239ac | 25.19 |0.15| 2.0
FOmmrep | 1.899-10%7| 317.94 [ 71492 | 11.209 1.33 9.924 gac 313 052 27
Catypr 5.685:10%°| 95.181 [ 60268 | 9.4494 0.69 10.656 gac | 26.73 |0.47 0.4
[Ypan 8.683-10%°| 14.535 125559 | 4.0073 132 |17.24 qac**| 97.86 [0.51 5.7
Henys 1.024-10%6| 17.135 (24746 | 3.8799 1.64 16.11 gac 28.31 (041 7.8

* pinIs: g HaHOOJIBIICH DJIOHI'AllMH BHYTPCHHHUX IUIAHCT H CPCIHCIO IIPOTHBOCTOAHNS BHCITHUX IIIAHCT

** obparHOe BpallleHHE




Xapakmepucmuxu opéum nianem

IInanera bonsmas nomyocs Okcuenr- | Haxkion k Ilepron Cunouuecknit
PHCHTET | IUIOCKOCTH | oOparmneHus nepHozT
SKITHTITHKH

MJIH. KM ae. rpamycsl CYT.
Mepxypwit 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. 583.9
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 net 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 367.5

Xapakmepucmuxu HEKOMOPbIX CNYMHUKOG RIaHem

Coyrauk | Macca | Pammyc | [InotHocts | Pammyc Ilepumon |I'eomer-| Bmaumas
opOuTHI | obpamieHust | puU. 3BE3/IHAS
anpbeno | BenmuMHa*
KT KM r/e’ KM CYT. m
3emust
Ulyna | 7348:10%| 1738 | 334 384400 | 27.32166 | 0.12 -12.7
Mapc
Doboc 1.08-10¢ | ~10 2.0 9380 0.31910 0.06 11.3
Uleiimoc 1.8-101 ~6 1.7 23460 1.26244 0.07 124
FOnurep
Mo 8.94-102 | 1815 355 421800 1.769138 0.61 5.0
[EBpoma 4.8-102 1569 3.01 671100 3.551181 0.64 5.3
T armver 1.48-10% | 2631 1.94 1070400 | 7.154553 0.42 4.6
[Kasmicro 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
JImona 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
Turan 1.35-10% | 2575 1.88 1221850 | 15.94542 0.21 8.2
et 1.88-10% 730 1.21 3560800 | 79.33018 0.2 ~11.0
Ypan
Mupasrga 6.33-101 | 2358 1.15 129900 1.413479 0.27 16.3
|Apua16 1.7-10 | 578.9 1.56 190900 2.520379 0.34 14.2
VMGpusms | 1.27-10%! | 584.7 1.52 266000 4.144177 0.18 14.8
TuTanrms 3.49-10%' | 788.9 1.70 436300 8.705872 0.27 13.7
O6epon 3.03-10% | 761.4 1.64 583500 13.46324 0.24 13.9
Hentyn
Tputon 214102 | 1350 | 207 354800 | 5.87685%* | 0.7 | 135

* JULL IIOJTHOJIYHHS WIH CPEAHET0 IIPOTHBOCTOAHNA BHEITHUAX IUIAHET

** oGpaTHOE HAIlpaBICHHE BPAICHHS

DopMyIbI NPUOTUNHCEHHO20 BLILUCTEHUA

S X & 1gX & X;

si(e +x) ¥ s a + Xxcosa;

cos(a + x) = cosar — xsin o}

rg(a+x)~tga+

COs™

(1+x)" =1+ nx;

[24

(x <<'1, yT7IBI BBIpaKalOTCA B paJHaHax).




