MyHuIMnaJabHbIN 3Tan BeepoccuicKoOd 0IMMIUAABI IIKOJIbHUKOB
10 ACTPOHOMHUH
2020 — 2021 yuyeOHbIii roj

[IpumepHast cxema OLEHHMBAHMS PEIIEHUH MO TPAJUUMOHHOW §-0auibHON
CUCTEME:

0 6amioB — peleHne OTCYTCTBYET, aOCOIIOTHO HEKOPPEKTHO, UM B HEM
JoTyIeHa rpy0bas acTpoHOMHYEcKas WK pusudeckas ommoka;

1 Gann — nmpaBWIBHO yrajaH OMHAPHBIN OTBET («1a-HEeT») 6€3 000CHOBAHUS,

1-2 Oamma — TIONBITKA pEHICHUS HE TMPUHECHa CYIIECTBEHHBIX
MPOJBIKCHUM, OJHAKO TIPUBEICHBI COJEpKATCIbHBIC ACTPOHOMUYECKHE HITH
buzngeckue cooOpakeHus, KOTOPhIE MOXHO MCIIOJb30BaTh IIPH PEIICHUN JTAHHOTO
3aaHUs;

2-3 Oayia — TPaBUILHO yTaJlaH CIOKHBIA OTBET O€3 0OOCHOBAHHS WIU C
HEBEPHBIM O0OOCHOBAHUEM;

3—-6 6amoB — 3aJlaHle YaCTHYHO PEIICHO;
5—7 6aioB — 3aJIaHKE PEIICHO MOJTHOCTHIO ¢ HEKOTOPHIMU HEJI0YETaMH;
8 0aI0B — 3a/IaHME PEIICHO MOJTHOCTBIO.

BricTaBnenue IMpEMHUAJIBHBIX OayIoB CBCPX MaKCHUMaJILHOM OLICHKH 3a
3aJIaHHUC HEC JOITYCKACTCA.



MyHuIMnaJabHbIN 3Tan BeepoccuicKoOd 0IMMIUAABI IIKOJIbHUKOB
10 ACTPOHOMHUH
2020 — 2021 yuyeOHbIii rojg

11 kaacc-PEHIEHUS

1. Pasdenume nepeyducneHHbie HuUxXe O6bLEeKMbI Ha 4Yembipe 2pyrnbl: 38630bl, C036€30US, CryMHUKU
nnaHem, Kapriukoeble rnnaHemsl. OpudaH, Llepepa, Anbbupeo, 3asu, WMo, Kanenna, Peeyn, TumaH,
lnymoH, Pesi, Opuda, >Kusonuceu, LleHmasp, Xaymea, [MpoyuoH, TpumoH.

Omeem 3anuwume 6 sude mabnuusbi:

36€30b1 Co3ee3dusi CriymHuKu ninaHem Kapniukoebie nnaHemel
OtBerT:
3Bé3abl CosBesgus CnyTHUKM nnaxeT KapnuvkoBble nnaHeTsb!
Anbbupeo OpuaaH Mo Llepepa
Kanenna 3asu, TwutaH MnyToH
Peryn >Kueonucell Pes Opuaga
MpounoH LleHTaBp TpuUTOH Xaymea

2. 36630bI-uepeudsl A u B umerom oduHakosbili nepuod uameHeHus 6riecka. MakcumaribHbil 6r1eck
uegpeudnr A: 4" , uepeudsl B: 7. Kakas u3 amux 38630 Haxodumcs Oanbwe? Bo cKoObko pa3s?
Mex38€30HbIM noenoweHuem npeHebpeyn.

I'. JluBurt B 1908 romy ObLIa OTKpHITA 3aBUCHUMOCTH «IIEPHOJ — CBETUMOCTBY» ISl LEQeHI.
3HauuT, uedeuasl ¢ OJUHAKOBBIM MEPUOAOM H3MEHEHHUs OJecka HMEIT OJMHAKOBYIO
cBeTuMOCTh. [loaToMy WX paznnuue B HaOmogaeMoM ¢ 3eMiil OJiecke OOYCIIOBJICHO TOJIBKO
PacCTOSIHUEM.

Lledenna A sipue niedenapl B Ha 3 3BE31HBIC BEIMUUHBI, TO €CTh CBETOBOM IMOTOK OT He€ OoJIbIe
B2,512°~ 16 pa3. [Tockonbky Giieck 0OpaTHO MPOIMOPLIMOHANIEH KBaApaTy PacCTOsSHUsA, edenia

A npumepHo B V16 = 4 pa3a 6mke, yem nedenna B.

3. Mpedcmasbme cebe, 4mo &cio nogepxHocmb ConHUa 3aKpbinu 60MbWUM YePHbIM 3KPaHOM, 0CMasus
mornbKO Hebosbwoe omeepcmue, Yepes KoOmopoe MOXHO Habnodamb b60bwoe conHevyHoe nsimHo. C
Kakum u3 HebecCHbIX mesl MOXHO cpasHuUmb ez2o bneck: JlyHol, Benepol, CamypHowm, [lonspHou
38e3000? Pasmep nsmHa — 1 yanoeas muHyma, memrepamypa — 4500 K. Breck JlyHbl paseH —12,7",

6neck BeHepbl —4™, CamypHa —1", MonsipHol 3ee3dbi 2. (Budumas 3e6é30Has eenuyuHa ConHuya —26,8™)
Bcenomuum, uyto Buaumbiil numamerp ConHna npumepHo paseH 30, a Temmeparypa ero
nosepxHoctu 6000 K.
Taxum 0Opa3oM, yMeHbIlIEHHE OiiecKa 3a CUeT W3MEHEHHUs IJIoaau OyaeT

p Some _ Mo _ (Y5 _ g0 gy

Snsitua TTngarna 0,57

ITo 3akony Credana-bonapiMaHa MOLIHOCTh W3y4YEHHUS C €AMHUYHOW IJIOLIAAM TOBEPXHOCTH
IPONOPIMOHATLHO YETBEPTOH CTENMEHHM TeMIeparypsl ToBepxHoctH & = oT*. TlosTomy
yMeHbIIIeHne OJecKa 3a cueT TeMnepaTypsl Oyaer

g Scomma _ ITomma _ (6000K

4500 K

)4 ~ 3 pa3za.

4
€narna aTl‘IHTHa

Bcero 6neck ymensimmtes B 900-3=2700 pas.
YroObl CpaBHUTH C OJIECKOM JIPYTMX HEOECHBIX Tell, BBIYUCIUM 10 (popmyiie [lorcona 3BE3aHyI0
BCJIIMYMHY M IIATHA:

lgZemm — 152700 = 0,4(m —me) =

m=mc+ 2,519 2700 =-26,8 —2,51g 2700 = —18,2™.
Dro Gonee yem B 100 pa3 spue noanoi Jdynsr (12,7 ™).




4. Haiidume yz2011 Mexdy MIOCKOCMAMU SKITUNMUKU U MameMamuyecko2o 20pU30HMa 6 MOMEHM
socxoda moYKU 8eceHHea0 pasHodeHcmeus, ecnu Habnodamernb Haxodumcs Ha wupome Uowkap-Onbi

(¢=56 38).

CornacHo Teopeme O BBICOTE MOJIOCAa MHUPA, OCh
MHUpa HaKJIOHEHa K TOPH30HTY Ha YroJj, paBHbIN
mmpore ¢. Torma HeOecHbIi »KBaTOp Oyner
HAKJIOHEH K TOPU30HTY Ha yroJj

a=90°—¢ =90° —-56°38" = 33°22" .

Ecnu Touka BECEHHEro PaBHOACHCTBUS BOCXOAUT
(B TOYKEe BOCTOKa), TO TOYKa OCEHHETO
PaBHOACHCTBUS Oy/AET 3aXOJUTh (B TOUYKE 3araja).
Oxiuntuka OyneT pacmojiaratbCs Moj HeOECHBIM
9KBaTOpPOM. IIOCKONBKY HAKJIOH SKIMOTHKH K
HeOecHOMY dKBaTopy € = 23°26', TO HMCKOMBIM | & =236

yron HaknoHa P
S

yroy OyjeT paBeH o — g =33°22"—23°26" = 9°56'. | iy searony

5. Bokpye 38e30bI 10 aA1UNMU4YecKuM opbumam obpawaromes mpu rnaHemsi, 8 mabnuye npusedeHs!
HeKomopsble napamempb! amux opbum.

lMapamemp lNnaHema 1 lNnaHema 2 lNnaHema 3
lNepuod obpaweHus, 14,03 33.96 "
3eMHble CymKU
Gonbwas nonyocs, a. e. ? 0,172 0,428
AkcueHmpucumem 0,11 0,2 0,15

Onpedenume bornbuwyto nonyock niaHems! 1 u nepuod obpawieHus rnnaHemsi 3.

Mepuog o6paLeHmnsa nnaHeTbl M 60blUas NOAYOCb €€ OPOUTLI CBA3@Hbl COOTHOLIEHMEM, M3BECTHbLIM KaK
3-i1 3akoH Kennepa:
3 3 3

aiy a; 4as

e const

Iy Ty T3
O6paTnTe BHUMAHME, YTO IKCLLEHTPUCUTET B JaHHOE COOTHOLLEHWE He BXOAUT. Takum obpasom,
60/1blUan NOAYOCh NepPBOM NAAHETHI

3|Tf ~a3  3|14,032-0,1723

“ T? 33,962 a.¢
Mepunog obpalleHma TpeTbel naaHeTb
T?-a3 33,962 -0,4283
T3 = = ~ 133,3 cyT.

a; 0,1723

6. B ¢pespane 2006 20da 8 00HOU U3 2anaKmuk, Haxodsuwelcss Ha paccmosiHuu 440 MIIH. ceemosbix fnem
om 3emnu 6 HanpasneHuu co3ee3duss OeHa, &crbixHyna ceepxHosasi 36e3da. Kakoea b6bina eé
abconomHasi 36e30Hasi @enuduHa, ecru sudumasi 3ee30Hasi gefiuduHa cocmaensina +17"? Bo CKO/IbKO
pa3 ceemumocmb ce8epxHO8olU 38e30bl bbina bonbwe cgemumocmu ConHua? AbcontomHas 36e30Hasi
genuyuHa CornHya pasHa +4,8™.

1) AOGcomoTHast 3Be3fHas BelWYMHA M CBsI3aHA C BHUIMMON 3BE3JHON BEIMYHHOH M H
pacCcTOSTHUEM B TTAPCEKax JIO 3BE3JIbI I CIICIYIOIIMM COOTHOIICHUEM:
M=m+5-5lgr M= 4,8 + 5-5Ig(440000000/3,26)=-18,7".

Takum obpazom, M=-18,7" 6e3 ydera MOIJIOUIEHUsI U3TYyYEHUs] MEK3BE3IHOM MbUIbI0. Tak Kak
co3pe3aue OBHa HaxoauTcs B cTopoHe oT Mieunoro Ilytm — nucka ['anakTuku, B KOTOpOM
COCPEIOTOUYEHBI Ta30MbUIEBbIE 001aKa, TO MOTJIONIEHUEM CBETa MOXKHO MTPeHeOpeyb.
2) OmpenenuM pa3iUyde B CBETHMMOCTSX CBEPXHOBOHM 3Be3noit u CoiHIla, 3Has aOCOIIOTHYIO
3Be3Hyo BenuunHy Connna Mc=+4,8™:

L 2,512McM = 2 51248+187 ~ 2,5 -10°

Lc
T.€. OJIHa CBEPXHOBAs 3Be3/1a CBETHJIA KaK 2,5 MIJUTHap/a 3Be31, MoJ00HBIX HameMy CorHiry!




CIIPABOYHAA UHO®OPMANINA

OCHOBHbBIE (l)ﬂSl/l‘-leCKl/le H ACTPOHOMHUYECCKHUE NMOCTOSAHHBIC

I'paBuTanmonHas nmocrosiaaas G = 6,67-10 Texrtc? ActpoHomuUecKas equnuia 1 a.e. = 1,496-10" M
CxopocTh cBeTa B BakyyMme ¢ = 2.998-10% m/c IMapcex 1 mx = 206265 a.e. = 3,086-10" m
Iocrostunas Credana-Bonsivana ¢ = 5,67-10° kr-¢*K*

Jlaunbie 0 CoHie

Pamiryc 695 000 xm AOGcomroTHas BU3yalbHas 3BE3/IHASI BETMUNHA +4,8™
Macca 1,989-10% kr AGcon. 6ooMeTprIECKas 3Be3/1Has BEMMunHa +4,7"
Ceetumocts 3,88-10%° Br IMokasaTens nsera (B-V) +0,67™

TIoTOK COMH. SHepruy Ha paccTostHun 3emmn 1360 Br/m® | Temnepatypa nosepxuocty okoso 6000K

Buaumast 3Be3aHas Bennunaa —26,8™ CpenHuii rOpu30HTAIBHBIN Mapauiake 8,794"

Jlannble 0 3emie

OkcuentpucureT opoutsr 0,017 OkBaTopuanbHBIN paanyc 6378,14 km
Tpommyeckuii rox 365,24219 cyrok HonspHerii pa;[plzyc 6356,77 xm
Ilepuon Bpamenus 23 gaca 56 MuHyT 04 cexyHbI Macca 5,974-10% kr

HaxknoH skBaropa k sxiunruke Ha snoxy 2000 roga: 23° 26' 21,45" | CpenHsist niIoTHOCTS 5,52 rem’”

JanHble o JlyHe

Cpennee paccrosinue ot 3emiu 384400 kM Pannyc 1738 km

Dkcuentpucuret opoutsr 0,055 Macca 7,348-10% kr wmm 1/81,3 maccs 3emu
Haxnon ninockoctu opOuTHI K 3xaunTuxe 5°09' CpenHss miIoTHOCTH 3,34 rem’

Cunepuueckuii (3Be31HbIN) epuoa oopamienus 27,321662 cyt. | BusyansHoe reomerpuueckoe ansoeno 0,12
Cunoauueckuii nepuon obparienus 29,530589 cyrtok Buaumas 3B€3]]. BEIMYUHA B HoaHOIyHue -12.7™

OU3NIYECKUE XAPAKTEPUCTUKHU COJHIA U IIJIAHET

Haxnon Bru-
I'eo- Mast

IIepuon JKBaTOpa
IInot- METp, | 3BE3[-

IInanera Macca Panguyc BpalIeHUs K

HOCTB ajb- Hast

BOKPYT OCH | IJIOCKOCTH
ODGHTHL b6emo | Benu-
p ypHa**
KI' MacChl KM panuycsl rem’ rpaaychl m

3emim 3emim

Comnme | 1,989-10% | 332946 | 695000 | 108,97 | 1,41 | 25,380 cyr 7,25 -26,8

Mepxkypuit | 3,302:10% [ 0,05271 | 2439,7 | 0,3825 | 5,42 | 58,646 cyr 0,00 0,10 -0,1
Benepa 4,869-10°*|0,81476 | 6051,8 | 0,9488 | 5,20 |243,019 cyr*| 177,36 0,65 -4.4
3emutst 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 | 05326 | 3,93 | 24,623 wac | 2519 |[015| -2,9
Omurep | 1,899-107 | 317,94 | 71492 | 11,209 | 1,33 | 9,924 uac 3,13 052 | -29
Carypn  |5,685-10% | 95181 | 60268 | 9,4494 | 0,69 | 10,656uac | 2533 | 047 | -05
Vpan 8,683-10% | 14,535 | 25559 | 4,0073 | 1,32 | 17,24 uac* | 9786 |051| 57

Hentyn  [1,024-10%°| 17,135 | 24746 | 3,8799 | 1,64 | 16,11 uac 2831 | 041 | 78
ITnyroH 1,5-10% | 0,003 1160 | 0,1819 11 | 6,387 cyr* 122,52 0,3 13,7
* - oOpaTHOE BpalieHue.
** st HanOoJbIIei dnoHTa Mepkypust 1 Beneps! 11 HarOosee OJM3KOro MPOTHBOCTOSIMNS BHEIIHUX TUTAHET.

XAPAKTEPUCTUKH OPBUT IIVIAHET

Hakmon Y
bonpmas OKCILeHT- IMepuon Cunoguyeckuit
Inanera TUIOCKOCTH
HOITyoCh pHCHUTET obpareHust St
IKJIUITHKH
MJTH. KM a.e. Tpajychl CyT.
Mepkypuit 57,9 0,3871 0,2056 7,004 87,97 cyr 1159
Benepa 108,2 0,7233 0,0068 3,394 224,70 cyt 583,9
Semns 149,6 1,0000 0,0167 0,000 365,26 cyt —
Mapc 2279 1,5237 0,0934 1,850 686,98 cyr 780,0
Onwurep 778,3 5,2028 0,0483 1,308 11,862 ner 398,9
Carypn 1429,4 9,5388 0,0560 2,488 29,458 ner 378,1
Vpan 2871,0 | 19,1914 0,0461 0,774 84,01 ner 369,7
Henryn 4504,3 | 30,0611 0,0097 1,774 164,79 ner 367,5
[nyton 5913,5 | 39,5294 0,2482 17,148 248,54 ner 366,7




