MyHMIUNAJBHBIA 3Tall BCEPOCCHICKOH/00/1aCTHOM 0JIMMIIMAIBI IIKOJIbHUKOB
110 ACTPOHOMMH

2024/2025 yuebHblii roj
8 kiace

MaxkcumaiabHblil 0auaa — 40

3agaua Nel (8 6as10B)

['ma3 oOblYHOrO uYenmoBeKa MMEET YTrioBoe paszpelieHue npumepHo 1°. C Kakux IJIaHET
CoJTHEeYHOM CUCTEMBI MOKHO YBUAETh TucK CoiHia?

Asmop. @okun A.B.

Bo3mo:kHoe peuicHuE:

VYrnoBoii pazmep ComnHiia pu HaOIIOACHUHU ¢ 3eMin cocTaBisieT mpumepHo 30°. st Toro
YTOOBI TJIa3 HE CMOT PAa3JIMYUTh COJIHEYHBIM AWCK, MbI JOJDKHBI YIAIUTHhCS OT HETO Ha
paccTosiHue, KoTopoe 6osnee yeM B 30 pa3 Goiblie, yeM pacctostare oT ConHIa 10 3eMIIH.
Paccrosnaue ot Connua 10 3eMiu cocTaBisieT 1 a.e, clie0BaTeIbHO, Mbl JOJDKHBI YIAIUTHCS
ot Connna Oonee, yem Ha 30 a.e. Bocnonb3yemcs cripaBOYHBIMU JaHHBIMU NAapaMeTpPOB
op6ut raneT CoTHEYHON CUCTEMBI M 00OHAPYKHUM, YTO Ha paccTostHuu Ooiee 30 a.e. TutaHeT
HeT (HamOonee ynanenHas or CojiHua rulaHera — 3To HenrtyH, paccTosHue 10 HEro
coctaBiisieT 30 a.e.). Otcrona cienyert, uro B CoTHEYHOM CHUCTEME HET IUIaHET, ¢ KOTOPBIX
Henb3s ObL10 OBl pasrisieTh AucK CoHIa HEBOOPYKEHHBIM TJIa30M.

KoMMeHnTapum k peuieHuio:

1. Bo3MOHO penieHHe ¢ MpHUBJIEUEHUEM (POPMYII, CBS3bIBAIOIIUX MEXAY COOOW YyrioBbIE
pa3Mepbl HEOECHBIX Tell, UX JIMHEHHbIE pa3Mepbl U PAcCTOSHUE OT HEOECHOro Tena o
Habmogarens. Pe3ynbTaToM HCHOIB30BaHMs 3TUX (OPMYI JOJDKEH OBITH BBIBOJI O TOM, YTO
MBI JIOJDKHBI yaanuThest oT ComHia Ha pacctosHue 6osee 30 a.e.

2. O6patute BHUMaHue, [ImyToH He sBNseTcs maaHeToit COJTHEUHON CUCTEMBI, OH OTHOCUTCS
K KapJMKOBBIM IIJIAHETaM.

Kpurtepuun onenuBanus:

Ne | Yto onteHuBaeTcs bamn

1 Hcnonb30BaHue yTBEPKICHUS O YIIIOBBIX pazMepax CojHIa mpu 2
HaOJIIOIEHUH C 3eMIIn

2 BriBog 0 HEoOxomuMocTH yaanuThes oT CollHIIa Ha paccTOsTHUE B OoJee 2

yem 30 pa3 Oosibliiee, yeM pacctosiuue ot 3emun 10 CosHIa
[TpaBusIbHOE OMIpEIeICHNE YNCICHHOTO 3HAYCHUS PACCTOSTHUS
4 BriBog 0 TOM, uTO Takux miaHeT B CoTHEYHOM CUCTEME HET 2
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3aMeyaHud K OLEHUBAHUIO:

1. Eciu pemieHne COAEPKUT MpPaBHIbHBIE (OPMYIBI, YIaCTHUK OJMMITAAIbI TPABUIHHO
HAXOJUT PACCTOSHUE, C KOTOPOTO HENb3sI pa3nuyuTh AUCK COTHIIa HEBOOPYKEHHBIM TI1a30M,
TO OH B IOJHOM 00BEMe Moiy4yaeT Oayuibl 1o myHKTam 1-3. Ecnu mpu TakoMm pemeHuu
YYaCTHUK OJIMMITHA/IbI OIINOCS B pacdyeTax, HO MCXOJHbIE MTOJIOKEHUS y HETO BEpHBIE, TO OH
He moiydaeT Oayutel mo myHKTy 3. Ecnm mcxomnbie ¢GopMynbl, Ha KOTOpPBHIE OMUpAETCS
YYaCTHHK OJIMMITHA/IBI B CBOEM PEIICHNH, COAEPIKAT OMIMOKH, TO 33 MyHKTHI 1-3 OH momydaeT
He Oosee 2 6aIoB.

2. Ecnu y4acTHHMK NpaBHJIBHO YyraJbIBaeT OTBET 3a/laud, HO €ro OOBSCHEHUS HEBEpHHIC,
coaepxar rpyOble OMMOKHU WM MOJHOCTBIO OTCYTCTBYIOT, TO YYaCTHHUK IOTYYaeT MOTHBIN
0aJ1 TONBKO 3a MYHKT 4.

3. Ecnu yvamuiics ykasan B KadecTBe IUTaHEThl COJHEYHON CHCTEMBI, C KOTOPOW HENb3s
Pa3IUYUTh COJIHEUHBIN TuCK — [IyTOH, TO OH He moxyyaeT 0ajul 3a MyHKT 4.

3apauya Ne2 (8 6ass10B)

ComocTaBbTe KaXXJI0M U3 KapTHHOK Ha3BaHNC KOCMHYCCKOI'O o0bekTa. OTBET 3aIUIINTE B
BHJIC. HOMCP KapTUHKHU — 6y1(Ba OTBCTA.

lNanaktuka Angpomena

INanaktuka bonpioe MarennaHoBo 06J1ako
lNanmaktuka TpeyronpsHuka

IInanerapHas TYMaHHOCTb YJIUTKA
IInesnpl

[Tosic Opuona

Tymannocts KoHcKkas ronosa

TymannocTs Opia

A.
b.
B.
I.
.
E.
XK.
3.

Asmop.: I'yces A.B.



Bo3mo:xHoe pemieHue:
1-K;
2-JT;
3-E;
4-3,;
S5-I
6-b;
1-A;
8-B

Kpurepun oneHnBanus:

\ Kasxip1it mpaBUIbHO Ha3BaHHBIN 00BEKT maet 1 Oan

3amaua Ne3 (8 6aJs10B)

Onpenenute NpoaoHKUTETLHOCTh CBETOBOTO JAHS CETOJIHSA, B ICHb ITPOBEACHUS OJIUMITHAIBI
Ha mumpotax 0 rpagycos, 90 rpagycoB u -80 rpagycos. [ToscHuTe CBOI OTBET.

Asmop. Bepxoeckux U.B.

Bo3moxkHoe pemienue:

Z[JDI OIIpCACIICHUA IIPOAOJIKUTCIBHOCTH CBCTOBOIO OHA YYAaCTHHK OOJIKCH IIPaBHJIBHO
OLOCHUTD TCKYINYIO JaTy 10O OTHOHICHHIO K THAM COJHICCTOAHMA. B IIPHUHIUIIC, B]E)I60p JaThbl
AHA IMIPOBCACHUA OJIMMIIMAAbI HC KPUTHYCH B THUAITA30HC OKTH6p$I' HO$I6p§I MCCAILICB.

Jlonmyctum, naTta mpoBeAeHus onumnuansl 26 HosOpsa 2024 roma. DTo MPUMEPHO CepearHa
Neproia MeXy THEM OCEHHETO PABHOACHCTBHUS U IHEM 3UMHETO COJIHLIECTOSHUSI.

g Ttouek ¢ mmpotramu 0 rpagycoB (DKBaTOp) MPOAOKUTEIBHOCTh JHS HE MEHSAETCS B
TEUEHUH I'0J1a U OCTAETCs BCET1a TOCTOSIHHOM — 12 vacoB.

Touka ¢ mupoToit +90 rpamycoB (CUMBOI «+» MOKET ObITh YIyIlEH) JIeXUT Ha CeBepHOM
nojroce. B naHHBIN eHb HA TEPPUTOPUU C MIMpOTaMu Oojbiue 66,5 rpaaycoB HacTyHmuiIa
nosispHasi Houb. To ects CousHIlE HE OJHUMAETCS W3-3a TOPU30HTA B TEUEHUH BCETO JIHA.
Taxum 06pa3zoM NpoaOIKUTEIHLHOCTh CBETOBOTO JTHS cocTaBseT 0 (HOJb) 4acoB.

B toukax ¢ mmpoToii -80 rpajaycoB HACTYIHII MOJISPHBIN JICHb, OCKOJIBKY JaHHBIC TOYKH B
JICHb TIPOBEJICHUS OJMMITHABI PACIOIOKEHBI HUXE -66,5 rpaaycoB FOxHol mupotel. To
ecth COJIHIIE B TEYCHHH CYTOK HE 3aXOJHT 32 TOPU30HT U MPOAOKUTEILHOCTH CBETOBOTO
IIHA cocTaBisgeT 24 Jaca.



Kpurepumn oneHnBaHus:

No | Kputepuii bann

1 | B moscHeHUSX yYacTHUK ONMUPAETCS HA NATHI | 2
COJIHLIECTOSIHUSL M1 OCEHHETO PAaBHOJEHCTBHS

2 BepHo YKa3aHa IpoaAO0JIZKUTCIbHOCTb CBETOBOT'O ITo 2 Gayta 3a KaXXJ10€ 3HAYCHHUC
AHs, TIPUBCACHBI BEPHBIC MMOACHCHUS IMHUPOTHI

3 | BepHo ykazanbl npopopkuTensHocTd qHA 1 | [To 1 Oammy  3a  Kakawld
KaXKJOW U3 IUPOT 0€3 MOSICHEHU IIpaBUJIbHBIN OTBET. 3a l. baer
HE BCTABJISIIOTCS

3amaua Ne4 (8 6ass10B)

UYebyparika pemmi npa3aHoBats cBor Jlens Poxxnenne xaxasie 1000 nueit. B xakoit neHn
Hezgenu Yebypalnika oTMETUT cBoe aecsatuierre? Jlens poxaenus YeOypamku cuntaercs 20
aBrycra 1966 rona (cyo6orta).

Asmop. Bepxoeckux U.B.

Bo3moxkHoe pelienue:
Ecmm ron y YUebypamku coctaBiser 1000 gae, To necarts jet 3to 10 000 gaeit.

[TocunTaem ckombko 1enbix Henenb ymeniaetcs B 10000 nueit: 10000/7 = 1428,57 nenens,
TO €CTh IOJIHBIX Henelb 1428.

Y3HaeM CKOJIbKO JHEH COCTaBiseT ApoOHas 4yacTh OT jaeneHus: 1428*7=9996 nueii. 10000
—9996 = 4. Takum obpazom noayurin 1428 nenens u emie 4 gHS.

Jlens poxaerus UeOypaniku Obl1 B cy0OOTY. 3HAYHUT, €CITM OBl YHCIIO HEIEIb OBLIO IEIbIM
u 6e3 octarka (unm 6e3 qo6aBkn), To UeOyparika npa3gHoBas Obl CBOW JI€Hb POXKACHUS 110
cy00oTaM, OHAKO B HallleM ciyyae HaJo K cy00oTe nmpuOaBuUTh emie 4 THS U MOTYyUUTCS
cpena.

Kpurepuu oneHuBaHus:

Ne | Kpurepuit bayn

1 | Yuactauk onpenenui, uto 3a 10 Yebypamkuusix et npouuto 10000 guei. | 2

2 BepHoe BBIUHCJICHUE KOJIMUECTBA HEJECNIb U JONOJHUTEIbHBIX JHEH 2

3 | [lonydeH npaBUIbHBINA OTBET 4




3anaua 5 (8 6aj10B)

CyliecTBOBaHME CIYTHUKOB 3TOH IUIAHEThl OBUIO MPEACKAa3aHO B XYJ0KECTBEHHOM
mpousBeneHnu 3a 150 mer nmo mx orkpeiTuA. Kak Has3plBaeTcs 3TO XYAOKECTBEHHOE
npousBeaeHne? O kakoil manere uaet peub? Kak Ha3pIBalOTCA 3T CIIyTHUKH?

Aemop: ©okun A.B.

Bo3mo:xHoe pemieHue:

[Tucarens x.Ceudt B "[lyremectsuu ['ymmuepa" (1726 r.) npeackaszan Hammuue y Mapca
IBYX CIyTHHKOB. [lepros mepBoro ObLI MpeacKazaH ¢ TOYHOCTHIO 110 25%, mepuo i BTOporo
- 10 40%. CaMu CyTHUKH OBUTM OTKPBITHI AMEPUKAHCKUM acTpoHOMOM J.XoiuioM B 1877
roqy rnpu HaOmoeHusx B 65 cMm pedpakrop u HazBaHbl Podocom u JleiimocoM.

Kpurepun oneHnBanus:

Ne | YUro onenmuBaeTcs bamn
1 | IlpaBuibHO Ha3BaHO XYA0KECTBEHHOE MPON3BEICHUE 2
2 | IlpaBuiibHO yKa3aHO Ha3BaHUE IJIAHETHI 2
3 | I[IpaBunbHO ykazaHbl Ha3BaHue CITyTHHKOB (Doboc u JlelimMoc) 2+2




CnpaBoyHasi uH(pOpMaLUs, KOTOPasi MOKeT MOHAI00UTHCS MPU pPellleHNH 3a1a4

OcrogHrbie pusudecKue 1 acmpoHoMuiecKue nocmoaHmHble
[ paBHTALMOHHAA IOCTOAHHAL G = 6.672:107" " a k1 ¢
CKOpOCTE CcBeTa B BaKyyMe ¢ = 2.998:10° m/c

IlocTosHHas Bosvana k = 1.38107 M k¢ K’
VHEBepcanbHad Ta30Bas MocTodHHag 7= 8.31 M &r-¢ > K -moms™
IMoctossuaas Ctedana-bBompnMana o= 5.67 10 ke K
IlocTosnHas ITnarKa 7 = 6.626:107" krar-¢™

Macca opoTtoHa m, = 1.67- 107" kr

Macca snexTpoHa m. = 9.1 1-107" kT

DIIeMeHTApHEI 3apian e = 1.602-107° K1

ActpoHomuueckad ennHuNa 1 a.e. =1.496-1011 M

ITapcek | mk = 206265 a.e. = 3.086:1016 M

TMoctosunrasg Xaboma H = 72 (xkm/c)/MIk

annvie o 3emne

DKCHeHTpHCHTET opOuTE 0.0167

Tponuueckuii rox 365.24219 cytox

CpenHss opOHTATBHAS CKOPOCTH 29.8 KM/C

Ilepnon Bpamenna 23 gaca 56 MHHYT 04 ceKyHIEI

Hak710H 3KBaTOpa K 3KJIHITHKe Ha 310Xy 2000 roma: 23° 26" 21.45"
DKBaTOPHAIBHEIN paguyc 6378.14 kM

IMomapHsIi paguyc 6356.77 kM

Macca 5.974-10° kr

CpenHsas IWIOTHOCTE 5.52 reM”

O0beMHBIH cocTaB aTMochepsl: N (78%), O, (21%), Ar (~1%)

Hannvie o JIyne

CpenHee paccrogHue oT 3eMiad 384400 kM

MuHHMaIBPHOE paccTosgHHe 0T 3eMIH 356410 kM

MakcumanesHOe paccTogHue oT 3eMiaH 406700 kM

CpenHuii s3KkcueHTpUCHTeT OpOHTE 0.055

Hak10H IITOCKOCTH OPOHTEL K 3KTHITHKE 5°09'

CHuepHueckHil (3Be3IHENT) TepHoa odpameHnd 27.321662 cyToK
Cunoandeckuii nepuon odpameHud 29.530589 cyrok

Pammyc 1738 xm

ITepuon mpeneccHu y3110B OpOUTEL 18.6 1eT

Macca 7.348:10%% kr mam 1/81.3 Macchl 3eMH

CpemHAA IWIOTHOCTH 3.34 T'eM ™

BuzyaneHoe reomerpuyeckoe anpdeno 0.12

Buanmast 3Be31Has BeTHUHHA B MOTHOTyHHE —12.7™

Buanwmas 3Be3IHas BeIHIHHA B TIePBOil/mocIeHel deTBepTH —10.5™



Xapaxmepucmuxu opoum nianem

[Inanera bonpmas momyock DKcreHT- | HakioH K Ilepuon CHHOAHYECKHHA
PHCHTET | IIOCKOCTH | o0parieHHs IIepHOL
SKIHITHKH

MIH. KM a.e. Ipamgycel CYT.
MepKypHi 57.9 0.3871 0.2056 7.004 87.97 cyT. 115.9
BeHepa 108.2 0.7233 0.0068 3.394 224.70 cyT. 583.9
3emd 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
FOmuTep 778.3 5.2028 0.0483 1.308 11.862 net 398.9
CarypH 14294 9.5388 0.0560 2.488 29.458 net 378.1
VpaH 2871.0 19.1914 0.0461 0.774 84.01 mer 369.7
HentyH 45043 30.0611 0.0097 1.774 164.79 net 367.5




