Bcepoccniickast onuMnmnaia NIKOJIbHUKOB 110 aCTPOHOMUN
MyHuIunaJJbHbBIN 3Tal, TEOPETUIECKUIA Ty

2022/2023 y4ebHblii 1o/

7 KJacc

Ysaorcaemuili yvacmuur osumnuado!

BaM IPEeJACTOUT BBLIIIOJTHUTH TE€OPETUYICCKUE (HI/ICbMeHHbIe) 1 TeCTOBbIC 3a/laHNAd.

BpewMms BoimosiHeHns Bcex 3aJaHuil Typa — 3 aCTPOHOMHYECKHX Jaca.

Beinosinenne reoperndecknx (MUCbMEHHBIX) 3aJaHuii 11e1eC000Pa3HO OPraHU30BATH CJIELYIOIIUM
0bpasoM:

e He CIlellla, BHUMATE/JILHO IPOYNTaiiTe 3aJaHre U OIlpele/nTe, Hanbojee BEPHBLIA W ITOJIHBIA XOI

pemennsa 1 OTBET,

e OTBevasi Ha TEOPETHUIECKUI BOIPOC, 00myMaliTe u chopMyupyiiTe KOHKPETHBII OTBET TOJBKO HA

OCTaBJIEHHBIN BOIIPOC;

e ecsin Bbl orBeuaere Ha 3aJiaHue, CBA3aHHOE C 3AIIOJHEHMEM TaOJIUIbI UJIM CXEMbI, HE cTapaii-
TE€Ch YPE3MEPHO JETAJIU3UPOBATh NUH(MOPMAINIO, BIIUCHIBAATE TOJBKO T€ CBEICHUS WA JIAHHBIE,

KOTOpbIE YKa3aHbl B BOIIPOCE;

® JIOCJIE€ BBIIIOJTHEHHNA BCEX IIPEIJIO2KEHHDbIX 3a,,H,aHI/II7'I €lIe pa3 yaA0CTOBEPLTECH B IIPABUJIbHOCTU BbI-

OpaHHBIX BaMmu 0TBETOB U pellieHuit.

BrimostHenne TecToBRIX 3aMaHuil 11e71eCO00PA3HO OPTaHU30BATDL CJIEIYIOIIUM 00pa30M:

® He CIIella, BHUMATEIHHO MIPOYATANTE 3a/IaHUE;

® OlIpeaesinTe, KaKoi u3 IpeJyIOZKEHHBIX BapUaHTOB OTBETA (B CJIyda€ HCIIOJIb30BaHUA Sa,H,aHI/II'?'I C

BBIOOPOM OTBeTA) HAMOOJI€E BEPHBIN U ITOJIHBII;
e nanumure 6yKBy (1udpy), COOTBETCTBYIOINYIO BbIOpanHOMY Bamu orsery;
e [IPOJIOJIZKAliTe, TAKUM 00pa30M, pabOTy JI0 3aBEPIIEHNs BLIIIOJHEHNs] TECTOBLIX 3a/aHui;

® IIOCJI€ BBIIIOJTHEHHSA BCEX ITPEIIO?KEHHbIX 3a,Z[aHI/H71 €lie pa3 yA0CTOBEPHTECH B IMIPABUJIBHOCTHU Ba-

X OTBETOB.

He cnemmure CcdaBaTb penieHusd JOCPOYHO, €1I€ pa3 IIPOBEPLhTE BCE pEIIEeHUdA N OTBETLI.
BaﬂaHI/Ie TEOPETUIECKOTO Typa CUNUTACTCA BBIIIOJIHEHHbBIM, €CJIN Bror BOBpEMs CaeTe ero IIpeacTa-

BUTEJISIM OprkomureTa. MakcuMasibHast onenka — 32 6asuia(os).



Ne 1. « Kpocceopd-peswvio dasn T-20 kaacca»

OrBeTbTe Ha CJIeIyIOIIe BOIIPOCH, 3aIl0JIHUB HIXKE IIPeJICTaBIEHHbBII KPOCCBOP/I:

Kak HasbiBaercs camasi sipkasi 3Be3/1a (110 BepTukajm) HouHoro Hebocsona Camapcekoii obmacru?

Kakoe 3oimakaibhoe coszpesjue (1o ropusonrtasu) npoxogaur CoJiHIle B JIEHb 3MMHEr0 COJIHIIE-
crouusi?

Kak HasbIBaeTcsa gpKoe paccesiHHOe 3BE3JHOE CKOILIeHHe B co3pe3aun Tesba?

Kak nazbiBaercs Touka HeOecHON chepbl, paciooKeHHAs TPAJIUIIMOHHO HAJL TOJIOBOU HADJIIOIA-
TeJist?

Kax mazpiBaercs kpynneitmmii crytaunk Catypra?

Kak nasbiBaercs 00JIbINONI KPyr HEOECHOI cdepbl, IeJIAInii ee Ha JIBe paBHbIE YacTU: CEBEPHYIO
U I02KHYIO 11os1ychepnI?

Kax maswBaercst Touka HEOOCBOIA, PACIONIOKEHHAsT pAaoM ¢ IlorspHoit 3Be310i, OTHOCUTEIBHO

KOTOpOfI Bce HebecHbIe TeJia COBEPIIAIOT CBOE CyTOYIHOE ,H,BI/I}KGHI/IQ?

Kaxk nasbiBaercsi reorpadudeckas KoopJuHaTa, Koropas s r. Camapbl coctaBiser (¢ TOYHO-
CTBIO 710 1ebix) 53°7 Makcumanrvuvid 6ain — 8.

Ne 2. «Paccmosanus u pasmepsvt 8 GCMPOHOMUY U eOUHUUDL UL USMEPEHUSLS
Bamemy BHEUMAHHIO B IpeACTaBIEHHBIX HHUKe Tabymiax 1 u 2 JaHbl XapaKTEepHbIE PaCCTOSTHUSA

MexKly O0BeKTaMH KOCMOCa MM Pa3Mepbl KAKUX-JTUO0 UX COCTABJISIONMX U €IUHUILI UX U3MEPEHUSI.
YeraHoBUTE COOTBETCTBHE MEXK/Ly JAHHBIMU MaciITabaMyd U eJIUHUIAMU u3Mepenus. K KaxKoi mo-
SUINU TI€PBOil TabIUIIbI TOA0EPUTE COOTBETCTBYIONLYIO MO3UIMIO BTOPOoil. OTBET IpencTaBbTe IapaMu
«mdpa-6ykBa», T.e. nHanpumep, (1,B), (7,G) u ..

‘ Ne | Macmrab H Ne | Macmrad H Ne | Macmrrab H Ne | Macmrrab
1 | Boicora ropet || 3 | Paccroguume mex- || 5 | Paccrogaue, xo- || 7 | Hduamerp xocmu-
DBepect ay  Semuteir u TOpOE  TPOXOIUT YeCKOW MBLIMHKU
FOmurepom CBET B IIyCTOTE 32
3-1071% ¢
2 | Pasmepnr  kpyn- || 4 | Huamerp gucka || 6 | Paccrosmme — no || 8 | Paccrosnme — mo
HENIMMUX MeTeopu- Meanoro mytu OnmKaiieit CaMbIX  JTaJICKUX
TOB 3Be3/bl K CoJrtHILy raJIaKTHK BO
Bceenennoit

Tabaumna 1. K ompenenennio xapakTepHBIX PACCTOSHUI MEXKIY O0bEKTAMH KOCMOCA, PA3MEePOB KaKUX-
JIMOO MX COCTaBJISIONIUX.



‘ Ne | Exmana H Ne ‘ Eananma H Ne | Exnanma H Ne | Exmana ‘
A | vxm (1076 m) C [ v (10° m) E | ae. G | knk (103 nx)
B | mm (1072 M) D | xum (103 m) F | cB.I H | I'nx (107 nx)

Tabmuia 2. K ompejiesieHUIO eIMHATT M3MEPEHUsT PACCTOSHII MEXKY 00beKTaMU KOCMOCA, UX PA3MEPOB
B aCTPOHOMUH.

Ne 3. «ITaomnocmob Haceaenus 2. Camapur u cpedHee paccmosHue mexHcdy e20 dHcume-
AAMUS

Kak usBectHo, B Hacrosiiiiee BpeMsi HacejieHue . Camapbl cocrasisier 1.137 muH wesopek. Ilpu
STOM ILIOIIAIb TOpojia pasHa 541.4 kvm?. OnpesennTe: a) HOBEPXHOCTHYIO IJIOTHOCTH HACEJICHIS TOPO/Ia
(KaK KOJIMYEeCTBO yKUTeJeli ropo/ia, IPUXOSIIUXCS HA OJIMH KBAPATHBIA KM), 6) BEJUUUHY [LJIONA/IKH
(B M?), IPUXOIAILYIOCH Ha OJHOIO YKuTejad 3Toro ropoja? OIeHHTe B) cpejHee PACCTOAHHE MEXKILy
JKUTEJSIMU TOPOoJia (110 OBEPXHOCTH 3€MJIH ), eCJIU 1oJIararTh, 4To ¢hopma KazKIoi TAKOH ILIOIAIKN —
KBaJIPAT, U KAXKJIBI{l YKUTEJIb FOPOJIa PACIIOJIOXKEH B T€OMETPUUIECKOM IEHTPE ITOr0 KBajpara’

Ne 4. «Bazadowrnoe acmporomuueckoe a6-
aAeHue»

C moBEepXHOCTY KAKOM MJIaHEeTHI 36MHON TPYII-
ITbI MOKHO HabJIIOJIATh sIBJIEHHE, [IPEeJICTABJIEHHOE
Ha puc. 1 (Ha ¢doro cBewIbli Kpyr — BHINMBILIL
nuck Cosmnna)? Kak HasbiBaercst 910 siBirenne? Kak
Ha3BIBAETCS TEJIO, CIPOEINPOBABINEECsS Ha JIUCK
Coutania? K kakomy kiaccy 00bekToB CoOJIHETHOI
CHUCTEMBI ero 0THOCST? MOXKHO Jin yBUIETH ¢ 3eM-
JII HEBOOPYKEHHBIM TJIA30M 3Ty ILUIAHETY U 3TO
"remuoe Teji0" B npunnue? CBoil OTBET MMOSICHU-
te. Maxcumanroroi basn — 8.

Puc. 1. K zagaae Ne4.



OcHoBHbBIE CIIpaBOYHbI€ JaHHbIE

§1. OcHoBHBIE (bHBH‘{eCKI/Ie n aCTpOHOMHWYECKHE IIOCTOAHHbBbIEe

Ipasumayuonnas nocmoswnaa — G = 6.674 - 1071 3. kr~ 1. ¢72

Cropocmu ceema 6 sarxyyme — ¢ = 2.998 - 10° a/c

Yuueepcasvhan 2azosan nocmoannas — R = 8.31 kr-m?- ¢ 2-K~1. momp™
Hocmosannasn Cmegana-Bomvumana — o = 5.67 - 1078 kr.¢c 3. K4

Macca npomona — my = 1.67 - 10727 kr

Macca snexmpona — me = 9.11 - 10731 kr

Acmponomuneckasn edunuya — 1 ae. = 1.496 - 10

Iapcex — 1 nk = 3.261 cB. jger = 206265 a.e. = 3.086 - 1016 n

Iocmosmnasn Xab6aa — H = 72 km-¢— - Mnx !

§2. Tauubie o CoJHIile

Paduyc — 6.955 - 10° km

Macca — 1.989 - 1039 xr

Ceemumocms — 3.827 - 1026 Br

Cnexmpanvruiti kaace — G2

Budumasn 3sesdnasn seauvuna — —26.74™

Abcorromnan bosromempuueckas 36e3onas seaununa — +4.83™
Ioxazamenrv ysema (B-V) — +0.67"

ddpexmustan memnepamypa — HT78 K

Cpednuti 2opusormanviuiti napararce — 8.794”

Hrmeepasvroi nomok snepeuu na paccmosanuy, 3emau — 1360 Bt/ M2

ITomox anepeuu 6 sudumoir Aywax na paccmosanuy Jemau — 600 Br/ M2

§3. Tauubie o 3emJie

Ixcuenmpucumem opbumus, — 0.017

Tponuueckuti 200 — 365.24219 cyr

Cpedusas opbumanvrasn ckopocmsv — 29.8 KM/ c

IHepuod epauwernusn — 23 gaca 56 muayT 04 CEKyHIBI

Hax.non sxeamopa % sxaunmuxe na snoxy 2000.0 — 23° 26/ 21.45"
drsamopuasvhoii paduyc — 6378.14 kM

Hoasproti paduyc — 6356.77 KM
Macca — 5.974 - 10%* kr

Cpednan naommocms — 5.52 r-cMm™
O6semmuiii cocmas ammocgepo, — No (78%), Og (21%), Ar (~ 1%)

3

§4. Tauubie o Jlyne

Cpednee paccmosarue om Semanu — 384400 kM

Munumanvroe paccmoanue om Semau — 356410 kM
Maxcumanvroe paccmosanue om Semau — 406700 kv
Ixcuyenmpucumem opoums, — 0.055

Hax.nomn naockocmu opbumot x sxaunmuke — 5°09’
Cudepuueckutl (36e30miti) nepuod obpawenus — 27.321662 cyr
Cunodunecruti nepuod obpawenus — 29.530589 cyr

4

1



Paduyc — 1738 km

Macca — 7.348 - 10?2 xr mmu 1/81.3 mMacenr 3emm

e (Cpednas naommocmo — 3.34 r-cm™

3

e Busyaavnoe 2eomempuueckoe aavbedo — 0.12

o Buduman 36e30HaA SEAUNUHG 8 NoAHOAYHUE —12.7™

§5. ®usnyeckue xapakrtepuctuku CoJIHIIA U MJIAHET

ILtamera Macca Paanyc ILmor-| Ilepmon Haxmon Teo- Bug.
HOCTB | BpAIlleHWsI | SKBATOPa | MET- 3Be3/I-
BOKDYT K IUIOC- | pHH. Hasd
ocu KOCTH ajpbe- | BeJn-
OpOUTHI J10 quHa*
KD MacChbl | KM pajgu- | r-cm 9 IrPaJIyChl
Semun yCBbI
Sem-
s
Coutarie 1.989-10%° | 332946 | 695500 108.97 | 1.41 25.380 cyT | 7.25 - —26.8™
Mepxkypuit | 3.302-10%3 | 0.05271] 2439.7| 0.3825| 5.42 | 58.646 cyr | 0.00 0.10 -0.1
Bemnepa 4.869-10%% | 0.81476| 6051.8 | 0.9488] 5.20 | 243.019 177.36 0.65 —4.4™
T
cyT
Semist 5.974-10%* | 1.00000| 6378.1] 1.0000| 5.52 | 23.934 uac | 23.45 0.37 -
Mapc 6.419-10%% | 0.10745] 3397.2] 0.5326 | 3.93 | 24.623 wac | 25.19 0.15 —2.0m
FOmurep 1.899-10%7 | 317.94 | 71492 | 11.209| 1.33 | 9.924 wac | 3.13 0.52 —2.7m
Carypu 5.685-10%% | 95.181 | 60268 | 9.4494 0.69 10.656 wac | 25.33 0.47 0.4™
Ypau 8.683-10%° | 14.535 | 25559 | 4.0073]| 1.32 17.24 gact | 97.86 0.51 5.7
Henryn 1.024-10%° | 17.135 | 24746 | 3.8799| 1.64 16.11 gac | 28.31 0.41 7.8™

* st HanbosibIeli souraruun Mepkypust u Benepsl u cpejjHero mpoTUBOCTOSIHUS BHEITHUX [LJIAHET;

"

— obpaTHOe BpaleHue.

§6. XapakTepucTukKu OpoOuUT IJIaHEeT

ILnanera Bouibmiast mostyoch | k- Haknon «x | Ilepuon Cunou-
1IeH- IJIOCKOCTU | ODpallleHusT | JecKuil
TPUCH- | SKJIUNTUKA IePUO/T
TeT
MUTH. a.e. DAy ChI cyT
KM
Mepxkypwmit | 57.9 0.3871 0.2056 7.004 87.97 cyT 115.9
Bemnepa 108.2 | 0.7233 0.0068 3.394 224.70 cyr | 583.9
Semurst 149.6 1.0000 0.0167 | 0.000 365.26 cyr | —
Mapc 227.9 1.5237 0.0934 1.850 686.98 cyr | 780.0
FOmurep 778.3 | 5.2028 0.0483 1.308 11.862 mer | 398.9
CarypH 1429.4 | 9.5388 0.0560 2.488 29.458 mer | 378.1
VYpan 2871.0 | 19.1914 0.0461 0.774 84.01 ner 369.7
Henryn 4504.3 | 30.0611 0.0097 1.774 164.79 ser | 367.5




§7.

XapaKTepI/ICTI/IKI/I HEKOTOPbIX CIITYTHMUKOB IIJIAHET

CryTHuk Macca Pamguyc | Ilnor- | Pamnyc Tlepuogn Teo- Bu.
HOCTH | OpOUTHI obparre- MeT- 3Be3I-
HUS pud. Has
aynpbe- | BeJn-
10 quHa*
KD KM r-CcM 5| KM cyT
3emus
JIyma 7.348 -10%? | 1738 3.34 384400 27.32166 | 0.12 —12.7
Mapc
Poboc 1.08 - 1016 ~ 10 2.0 9380 0.31910 0.06 11.3
Heiimoc 1.8-1015 ~6 1.7 23460 1.26244 0.07 124
FOnurep
No 8.94 - 10% 1815 3.55 421800 1.769138 | 0.61 5.0
Espona 4.8 -10%2 1569 3.01 671100 3.551181 | 0.64 5.3
Pammven | 1.48-10%% | 2631 1.94 | 1070400 7.154553 | 0.42 4.6
Kanmucro | 1.08-10% 2400 1.86 1882800 16.68902 | 0.20 5.7
CarypH
Tedua 7.55 - 10%° 530 1.21 294660 1.887802 | 0.9 10.2
Hnona 1.05 - 102 560 1.43 377400 2.736915 | 0.7 10.4
Pes 2.49 - 102! 765 1.33 527040 4.517500 | 0.7 9.7
Turan 1.35-10% 2575 1.88 1221850 15.94542 | 0.21 8.2
HAuer 1.88 - 102 730 1.21 3560800 79.33018 | 0.20 ~11.0
VYpaH
Mupanma | 6.33-10%° 235.8 1.15 129900 1.413479 | 0.27 16.3
Apwusne 1.7-10% 578.9 1.56 190900 2.520379 | 0.34 14.2
YM6puams | 1.27 - 1021 584.7 1.52 266000 4.144177 | 0.18 14.8
Turanus 3.49 - 102! 788.9 1.70 436300 8.705872 | 0.27 13.7
Ob6epon 3.03-10%! 761.4 1.64 583500 13.46324 | 0.24 13.9
Henryn
Tpuron 2.14-10% 1350 2.07 354800 5.876851 0.7 13.5

- JJId IIOJIHOJIYHU A UJIN CPpeJHEero INpoOTUBOCTOAHUSA BHEHIHUX IIJIAHET]

t — obparnHoe Bpammenmue.

§8. @opMyJibl TPUOJINKEHHOTO BBIYUCJICHUS

sinx ~ tgx ~ x;
sin(z £ o) & sina £ x cos q;
cos(z + a) ~ cosa F z sinq;

tglx o) mtga £ *

cos? o’

(14+2z)"~1+nu;

3/iech T << 1, BCe yIVIbI BBIPasKalOTCsd B pajuaHax.




