MyHuIMIIaIbHBIN ATAIl BCEPOCCUMCKON OJIMMINAbI LIKOJIBHUKOB 110
aCTPOHOMHUU
MockoBckas o0nacth, 2017/2018 yueOHbIN T01

10-11 k1acchl

3anaua 1. Kak u3BectHo, y ciiyTHHKa 3emiu — JIyHbI ¢ 3eMIIi MOXKHO HaOI0AaTh TOJIBKO OJIHY
ctopony. T.e. JIyHa Bcerna noBépHyTa K 3emiic OJJHOW CTOPOHOU. BrIOepuTe NMpaBUIIBHBIN OTBET
Ha BOIPOC:
1) MoxHo nu ¢ JIyHsl HabMI0AaTh 3EMITIO CO BCEX CTOPOH?
A) lla
b) Her
2) Habnronaercs Ha JlyHe cMeHa nHS U HOYH?
A) la
b) Her
3) Bpamaetcs nu JIyHa BOKpyT cBoOei ocu?
A) la
b) Her
4) Jlyna — camblif KpYIIHBIN CITyTHUK IJ1aHEeThl B COMTHEUHOU cucteme?
A) la
b) Her
Oteet: 1) A,2)A,3) A, 4)b.
Kpumepuu oyenusanus: 3a KaXxapIii BEpHBIA OTBET +2 GaJjLia.

3agauya 2. BriGepute BepHbIC YTBEPKACHHUS:
A) Tlo 3aaMMaemMoii 1Ioma I Ha 00paTHOM cTopoHe JIyHBI IpeoOagaroT MaTepuKu
b) Ha Buaumoii cropone JIyHbI HAXOUTCS TOIBKO OJTHO MOpE
B) TepmuHaTop — 3TO IpaHuIa MEX/ly OCBELIEHHBIM M TEMHBIM MOIyIapusMu JIyHbI
I') B moxconueunoit Touke noBepxuoctu JIyHsr Temmneparypa gocturaet 400 K
E) BonpmuHCcTBO KparepoB Ha JIyHe UMEIOT yJapHYI0 IpUpoay

OtBer: A,B, I, E

Kpumepuu oyenusanus: xaxx10oe BEpHO yKa3aHHOE yTBEpKIAeHUE +2 faJiia.

3amaua 3. CoctaBbTe Naphl: 3Be3/]a — CE30H €€ HAaWITyy4lllei BeuepHel BUIUMOCTH B
[TonmockoBse:

3Be3na Ce3oH

Cupmyc (co3sesaue bonbmioro Ilca) Jleto

Bera (co3Be3aue JInupsr) OceHnb

[Monsipras 3Be31a (co3Be3aue Maoit Meapeanipl) | 3uma

Amnrapec (co3e3aue CKOpIHOHA) Becna
Kpyrasiit roa
Huxkorna He BunHa

OTtBet: Cupuyc — 3uma; Bera — ocens; [longpHas 3Be31a — Kpyriiblil roa; AHTapec — JIeTo.
Kpumepuu oyenusanus: xaxxaas npaBuibHas napa +2 daJa.

3anaua 4. Bribepure u3 cnucka miuaHet COJHEUHOM CUCTEMBI BEPHOE OKOHYAHUE
BBICKA3bIBAHHUS:

1) Camas Oornplas IaHera. ..

2) Camas maccuBHas IJIAHETA. . .

3) Camas BBITSHYTast OpOHTA Y TUIAHETHI. . .

4) Camoe 0OJTBITIOE YHUCIIO CITYTHUKORB Y TUTAHETHI. . .

5) Camas CIUTIOCHyTas IUIaHETA. ..



6) Camas MaJoMacCHUBHAas IJIAHETA...

7) Camas IIIOTHa IUIaHETA. . .

8) Camas ropsdas miaHeTa. ..
Otger: 1 — Onurep; 2 — FOnurep; 3 — Mepkypuii; 4 — FOnutep; 5 — Catyph; 6 — Mypkypuii;
7 —3emuist; 8 — Benepa.
Kpumepuu oyenusanus: 3a Kaxxaplil BepHbIi oTBET +1 0asLI.

3agaua S. CKoJBKO TUIAHET, TOX0XKHX Ha OmuTep, HY’)KHO 00BEAMHUTD, YTOOBI 00pa30BaIaCh
3Be37a, moxoskas Ha ConHie? MOXXHO 1T CO3/1aTh TAKYIO 3BE3y U3 OTPOMHOTO YHUCJIA TUIAHET,
noxoxux Ha 3emnto? CKOJBKO UX AJIsl 3TOro noHagoourcs? Macca ConHia paBHa 2%10% kr,
macca FOrmmrepa 2*10%” kr, macca 3emmi 6*10** kr. OTBeTEI 0OBICHHTE.

Oteer. Xummnueckuii coctaB FOmurepa n Connua goctatoyso noxoxu. [loaromy mis
TIOTYYIEHHUS 3BE3/Ibl HAJI0 TOJBKO JIMIIH COOPATh HYKHYIO Maccy, a Jajbllle TPaBUTALNS C/IETaeT
BCE cama. 3HAYHT HYXKHO mopsiaka N=2* 10°° kr/2*10%” kr=1000 KOmmurepoB mist co3manmst
3Be31bl, Moxokeit Ha ColrHIIe.

Croenatp 3Be31y U3 IUIAHET TUIA 3€MJIM HAMPSIMYIO HE OTYUYHUTCS, T.K. XUMHUYECKHM
COCTaB UX Pa3IN4aeTCsi O4€Hb CHIBHO (3TOTO JOCTATOYHO I BEPHOTO OTBETA).

OnHako, BCE e eCTh c11ocod 3TO ceaTh — MOYKHO TEM WJIM MHBIM CIIOCOOOM U3BJIE€Yb U3
3eMiH BOIOpOJI (M CKOJIbKO Habepércs — renuit), co3aaB U3 Hero 3Be3ay. OJHaKo, IPH TOM
Oynet ucnoab3oBarhes uilb 0kos0 0,003% ot maccel 3emiu. [Ipu TakoMm moaxo1e K peLIeHuto
y Hac momyantest qncio N=2*10° kr/(k*6*10%* kr), rae k — MaccoBast 10115 BOZOPO/IA B COCTABE
3emin. KoHeuHbIi OTBET 3aBUCHUT OT MPUHATOrO ydyamumcs yucia k. KoppekTHBIMU MOXKHO
cuntath 3Hadenus k ot 0,0003 no 0,000003 (t.e. ot 0,03% mo 0,0003%). Takum o6pazom,
nonygaercst oreetr N~2*10" kr/(0,00003*6*10%* kr)~10'° 3emens (mpu APyrHX AOMYCTHMBIX
3HAYCHWSIX k OTBET MOXKET JIexkaTh B auanasose ot 10’10 10" IIT. ).

Kpumepuu oyenueanus:
1. VYkazanue, yto KOnurep moaxoauT no xum. coctasy +3 6aJjuia.

Brrauciienne konmdecTBa TpeOyeMBIX «IOMUTEPOB» +2 6aJiiia (BRICTABISIOTCS Jaxke 0e3

000CHOBaHUS 1 0€3 BHIYMCICHUH €CIIM eCTh BepHOE Yncio — npumepHo 1000 mrt.).

3. Vkazanue, 4TO U3 3eMIIH CIEIaTh TOXKE caMoe Helab3sa +1 0aswl.
4. OOpsacHeHHE OYeMY 3TO CIeaTh Helb3s +2 0aa (He MOAXOIUT XUM. COCTAaB).
5. Otu ke 3 6amna (13 0. 3 u 4) cTaBATCS, €CIU NPEANPUHSTA MOMbBITKA «U3BIICUb

BOJIOPOJT M3 3E€MITH | C/IeIaTh 3Be3/Ty U3 Hero (Bce 3 Oajuia mpu OTBETe, JISKAIIEM B
yKa3aHHOM BBIIIE AHana3one); 2 Oaia npyu ommO0YHOM Juciie k, HO BEpHOM criocode
BBIUUCIICHHS; TOJBKO 1 Oasut 3a yka3aHue Ha TO, YTO 3TO B MPUHIIAIIE BO3MOXKHO MIPU
YCIIOBHH UCTIOJIB30BaHMS TOJIBKO BOIOPOa (MOXKHO YKa3aTh M T€IHii, a MOKHO HE
YKa3bIBaTh) U3 COCTaBa 3EMIIN).

3amaua 6. 3uas, yto ConHIIE TepSET B BUJIC COTHEUYHOTO BETpa 10% YACTHUIY/CEK, K CUMTAS, YTO
CKOPOCTh BeTpa MocTosiHHA U paBHA 400 KM/C, OTICHUTE TUIOTHOCTH COJTHEUHOT'O BETpa B paiioHe
opOuThl Benepsl (0osbias moiryock opouthl a=0,72 acTpoHOMHYECKOU equHMIIBI). OTBET
BHIpAsuTe B KI/M°. Macca 0HOrO POTOHA paBHA my=1.67* 107 kr.

Pemenne.

BemecTBo, TepsieMoe B BUJIE COTHEUHOTO BETPA, MOJTHOCTHIO NOHH30BAHO M COCTOUT B
OCHOBHOM U3 NMPOTOHOB U 3JIEKTPOHOB, MPUYEM X KOJIMUYECTBO MPUMEPHO paBHO. Maccoit
3JIEKTPOHA MOXKHO TIpeHeOpeyb, a 3HAUUT MPAKTHYECKU BCS Macca MPUXOIUTCS B IPOTOHBL. 3a 1
cek CoJHIIE TEpSET Maccy M=0,5*10° 6”‘mp=8,35”‘108 KI. JTa Macca HaXOJUTCS B IIAPOBOM CJIOE
tommuHoi d=400 kM. Ha paccrossaun Benepsr 00bEM sToro cnost Oyzaer paBen: V=S*d, roe S —
IO/ MIAPOBOTO CIHOS 47ra2=4*3,14*((),72*150*109)2=1,47* 10 M2, OTcroa HaXOauM
IIOTHOCTB COJTHEYHOTo BeTpa: p=M/V=8,35*10*kr/(1,39* 10" M**4*10°M)=1,42%10" kr/m’.
Otser: npumepro 1,4x107 kr/v’.



IIpumeuanue: aBTOPCKOE pelieHHe pa30oUTO Ha OTJAENIbHBIC YAaCTH AJISl TOTO, YTOOB! ObUIN BUIHBI
MIPOMEKYTOUYHBIE OTBETHI. DTOTr0 AeaaTh He 00s3aTesibH0. OOBEM IApOBOTO CJIOSI MOKET OBITh
BBIUMCIICH HHade. Pa3bannoBka qana mist aBTopckoro perrenus. [Ipu pemienun B o0mem Buzie
WIH TIPU PELICHUU APYTUM METOAOM MOKHO HE HAXOAUTh MPOMEXKYTOUHBIE BEIMYUHBI (MacCy U
00BEM), OIIEHKA 32 3TO He CHIKaeTcs. [Ipn UCrmoap30BaHNH IPYTOTro METOA PEIICHHUS
JIOITyCKAETCs] OTKJIOHEHUE BEJIMYMHBI INIOTHOCTH OT MOJIYYEHHOTO B aBTOPCKOM PELLICHUH
3HaueHus B nquamnazone +30%. Omulka B KAKOM-TO OHOM MecTe (M CHH)KEHHE 32 He€ OLEHKN)
MIpY MPaBUIIBHOM JIaJIbHEHIIIEM XO/I€ PELICHHS HE MOKET NPUBOAUTH K CHIDKEHHUIO OLICHKH 32
JpyTHe 4acTH peleHusl.
Kpumepuu oyenueanus:
1) YxkazaHue Ha TO, YTO BEIIECTBO COJIHEYHOTO BETPa HOHU30BAHO M YUET 3TOTO B PELLICHUH
(MuOXMUTENH 0,5 B opMyIie BBIYHCICHUS Macchl) +1 6as
2) Beoruncnenue Macchbl HEKOTOPOT'O CJI0s BEIECTBA (3TO MOXKET OBbITh TOHKHH CIIOMH, KaK B
aBTOPCKOM pEIIEHUH, @ MOXKET OBITh U BCE MPOCTPAHCTBO BHYTPH opOUTHI Benepsr) +3
0as1a (B 3TOM MecTe OLIEHKA 33 He yU4€T MOHU30BAaHHOTO COCTOSIHUS HE CHIDKAeTCs; Ipu
YaCTUYHO BEPHOM PEILEHUU B 3TOM 4aCcTH WM 3a 3anKch (hopMyIbl cTaBuTcs 1-2 6aa)
3) Beoruucnenue o6bEMa TOro €10, 151 KOTOPOTro BRIYMCIIIIACH Macca BellecTa +3 f6ania
(u3 Hux | Gayut 3a 3HAaHME BEIUYMHBI ACTPOHOMUYECKON €TMHHUIIBI; IPU YaCTUYHO
BEPHOM PEILEHUU B 3TOM 4aCcTH WM 32 3anuch GopMyIbl cTaBuTcs 1-2 Gaa)
4) Bpruncienue miIoTHOCTH +1 6aJJ1 (B 3TOM MecTe OLIEHKA 3a He y4ET HOHM30BaHHOTO
COCTOSIHUSI HE CHUXKAETCS)
5) Apudmernueckas omuoka -1 6as.



