ITamsaTka K pelnieHusIM

[laiee pasmMerienbl pereHns 3a/1a49 MKOJILHOTO dTalla, 1 KPUTEPUN JIJIsT TPOBEPKI.

Ba KaxkKayio 3ajady BbicTaB/asiercs orT 0 g0 8 0aJioB, KPUTEPUU BbICTABJICHUSI
6aJIJIOB TIPHUBEJICHBI MMOCJE PElIeHUsT KaxKJoi M3 3ajiad. B Kpurepusix oleHuBaHUS
yKaz3aHbl OAJIIbI 38 OTJETbHBIE STAITBI 338191, €CJT COOTBETCTBYIONTUIT 9TAIT BHITIO/IHEH
9aCcTUYHO (HE MOJIHOCTBIO, ¢ OIIMOKAMMU), 32 HEro MOYKET OBbITb BBICTABJEHA YaCTh
6aJI7I0B Ha YCMOTPEHWEe TTPOBEPSIONIETO.

Hecmotpst Ha To, uro 3amaun obmue Juid rpynn 4-7 u 89 KjaccoB, IOJBeIeHNe
UTOTOB Typa MPOW3BOJIUTCS pas3jie/IbHO 10 KaxKjaoMy Kiaccy. [lobemnrensivu sTara
MPUBHAIOTCS yIacTHUKU, HabOpaime 16 6ajnoB m Oojiee, npusepamMu — Habpabiine
8-15 6a/110B, K yIACTHIO B PAOHHOM dTalle OJIMMITHA/IbI JTOIIYCKAIOTCA BCe, HabpaBIIue
He Meree 8 6a/I0B. B ciydae HeobxoanmMocTn (MIpl HU3KUX PE3y/IbTaTax yIaCTHUKOB)
yKa3aHHbIEe BbIIlle MUHUMAJIbHbIE OaJI/Ibl MOT'YT ObITH YMEHBITIEHBI (B [IPeJIesiax OJIHOTO
paiioHa).

Kareropuyecku 3arpeniaercs ycTaHaB/IUBATbH KaKUe-JTMO0 KBOTHI Ha YHUCJIO
nobeuTeell, MPU3epoB W MPUTJIAINIEHHBIX Ha CJIETYIONIII 9Tal 13 O/THOM MIKOJIbI I
OJIHOT'O KJIacca.

4—7 KJ1acchl — pelieHnd

1. Pazumenure BoceMb acTPOHOMUYECKHX OOBEKTOB Ha Iapbl U 0DOCHYiiTEe cBOe
pemenne: Anbaedapan, [Tosic acreponnos, Benepa, Mieansrii [Iyrs, TymarnHOCTS
Anjipomestnr, ¥Ypan, Kanomye, ITosc Koiinepa.

Pewenue. 11apbl BRINIAAAT Tax:

o Aspjebapan n Kanoryc — 3Be371bl;

Benepa n Ypan — ILIaHETHI;

Muteunsriit [lyre u TymanrOCTh AHAPOMEIBI — TaJaKTHKHA;

e [losc acrepomios u Ilosic Koitnepa — wactu CojiHEIHON CHCTEMBI,
COCTOLIINE N3 MaJIbIX TeJ.

Ouenusanue. 3a KayKJIylo NIPaBUILHO YKA3aHHYIO APy BBICTABJSIETCS 1 OaJLl.
3a Karkjoe IMosicHeHne Takzke 1 6aJri.

2. Bo cko/ibKO pa3 0oJibllle MPOXOIUT 3eMJIsI 3a T'OJ 110 CBoeit opbuTe pajuycom
150 muta. KM Bokpyr CoJiHIla, UeM 4ejIoBeK, UJIYIIUil HelPephIBHO CTOJIbKO »Ke
BpeMeHn?

Pewenue. MoxKHO BCHOMHHTL OpOHTAIBbHYIO cKOpocTh 3emsm (30 KMm/c) n
mepeBectn ee B KM/4 (mosyumrest 108 ThIc. KM/4), a 3aTeM pa3/enThb



Ha ckopocTh mermexofa (5 km/9). [omyaures orser: mpumepno B 20000 pas.
Bropoii BO3MOXKHBIIT BapuaHT — BbIYUCIUTE JJINHY 3€MHON OPOUTHI U Pa3/ie/iuTh
ee Ha KOJIMIECTBO YaCOB B TOJY, TTOJIYUUB TEM CAMBIM CKOPOCTH 3eMJIM B KM/,
a 3aTeM HalTh OTHOIIIEHNE CKOPOCTEil.

Ouenusanue. Boraucsenne CKOpOCTH 3eMJIM B KM /4 OIEHUBAETCsT H OaJiiami,
13 KOTOPBIX 3 CTABATCsI 3a BBIUUC/EHHE JJIMHBI OKPYKHOCTU OPOUTHI (M/n
3a YIOMHHAHHE W3BECTHOIO 3HAYEHUs OpOUTAJNBHON CcKopocTH) u 2 —
3a BBIUUC/IEHIE TPOJIOJIKUTETHHOCTH ToJla B Yacax (UK [epeBo/l yzKe N3BECTHOM
CKOpoCTH B KM/4). PasymHas olleHKa CKOpOCTH merniexoja (He ob6s3aTebHO
COBIIQJIAONIAsl ¢ aBTOpPCKOil) crour 1 OGasi, eme 2 Oajjia BBICTABIAETCS
3a TOJIydeHHe OKOHYATeJbHOIO OTBeTa (TaKyKe, BO3MOMKHO, HECKOJIBKO
OTJINYAIOIIErOCst OT ABTOPCKOTO). Ecin HeKoTopoe JieficTBIEe BBIIOJHEHO UIeiiHO
MPABIJIbHO, HO MPU BBIYUC/JIEHUSX JIONYIIEHbI apuMeTnvIecKne OImOKH,
He JIeJIArolue PEe3Y/IbTAaT OUeBH[HO HEJIeIbIM, OleHKA 3a 3T0 JIefiCTBIE CHUKALTCS
Ha 1 OaJu.

3. B kakwme num roga Bwicora Cosmma B mosjenb Hambosibinasg?! Hanmenbimas?
B kakue nHEM roja JeHb paBeH Houn?! Kak Ha3bIBalOTCs BCE 9TU JIHU!

Pewenue. 22 wioHsg — JIeHb JIETHErO COJIHIIECTOsSIHUS; 22 JieKabpsi — JIeHb
3UMHET0 COJIHIIECTOsAHMS; 21 MapTa 1 23 CeHTSIOPA — JIHU BECEHHEI'0 U OCEHHETO
PaBHO/ICHCTBUIA.

Ouenusanue. 3a KaxKIyio MPaBUJIbHO YKA3aHHYIO JIATy U 38 KayK bl TPaBUILHO
Ha3BaHHBII JIeHb YYacTHUK ToJaydaeT 1o 1 Oasury. /JlaTel, orimyarorimecd
Ha +1 JileHb OT yKa3aHHBIX, SABJISIOTCS BEPHBIM OTBETOM.

8—9 KJj1acchl — pelnleHusd

1. UsBectno, aro 2 miona 2019 roma mpomsoiijier MOJHOE COJHEUHOE 3aTMEHHE.
Onennre, Kaxkoit 0yiaer dasza JIyHbI B JileHb 3UMHEr0 coJiHiecTosinns B 2018 romy.

Pewenrue. 3umuee costHIleCTOsIHEE MpoucxoquT 21 mim 22 jnekabpsi, MOITOMY
1epBoe, UYTO HYXKHO cJlejlaTh — OIpPeJeJuTh NpPUMEpPHOe BpeMs B CyTKax,
IpoIie/Iiee MeXKIY COJHIECTOAHUEM M 3aTMeHueM. MOKHO —aKKypaTHO
epecuYnTaTh JHU 110 MecdAlaM, MOXKHO 3aMETHTL, UYTO 3TO IMPUMEPHO IOJTrojIa
u enie 10 cyTok, U HOJYUYUTH pe3yjibTaT — IpuMepHo 192 jius.

[TockosbKy cuHOMIIecK Uit Mecsttt (mepnost cMenbr a3 JIyubr) paBer 29.5 cyToxk,
HallJleM, CKOJIbKO CHUHOJMYECKMX MeCAIEeB YKJIaJIbIBaeTCs B STOT HHTEPBAJ:
192/29.5 ~ 6.5. Tak Kax BO BpeMsi COJHEYHOrO 3arTMmenus Jlyna mHaxouTcs
B HOBOJIYHWH, 9TO O3HAYaET, UTO BO BpeMs 3uMHero coJianectosnns 2018 roma
daza JIyasr OyaeT mTpOTUBOIIOJIOXKHONI — OHa OyJIeT B MOJTHOJIYHUN.



Ouenusarue. YKazaHue JIAThI 3UMHET0 COJIHIIECTOSTHUSA (He 00sI3aTeIbHO TOUHOE,
JOCTATOYHO B BHje «Hadayno 20-x dunces Jekabpsi») oleHuBaercs 1 Oasiom.
Brrunciienne wmHTEpBaja BpPEMEHHU, IPOIIEJNIEr0 MEXKJY COJHIECTOsIHHEM U
3aTMeHneM (C BO3MOXKHOMN IMOTPEIHOCThI0 +2 cyToK) — 2 Oasuta. YKasaHne
IPOJIOJIZKUTEIHLHOCTH  CHHOANIECKOTO Mecsna (B mpefenax 29-30 cyTok) —
2 Oajia. YKazaHue, 9TO BO BpeMsl COJIHEUHOI'O 3arMeHusi JIyHa HaxXomguTcs
B HOBOJIYHUU — 2 OaJuta. PopMyINpPOBKa OKOHYATEJILHOTO OTBeTa — 1 OaJLl.

Ecin ydacTHUK B KadecTBe IPOJIOJIXKUTEIbHOCTH CHHOIMYIECKOIO MeCHIa
ucnosb3yer 30 win 31 cyTku 6e3 obocHoBaHUsI, 2 OaJslIa 38 IPOIOJIKITEIHLHOCTD
MeCsIIa He BBICTABJ/ISIIOTCA.

Ha xakoe yrioBoe paccrossiue ot CoJiHIIa MOXKET YAAJIUTbCSI  3eMJIsI
JUIst HabstonaTesst Ha Mapcee, ecin pajmyc opoutsl Mapca pasen 1.5 a.e.?

Pewenue. Tlockosbky 1 a.e. — 910 pajuyc opoOUTHI 3eMJIU, TO MaKCHMAaJbHOE
VIJIOBOE PACCTOSIHUE — 3TO yroJ B HPsAMOYTOJBHOM TPEYrOJIbHUKE, B KOTOPOM
runoTeny3a uMeeT Juny 1.5, a mpormBosexkainii kKarer — 1 a.e. Tem cambim
TpedyeTcs HafiTn arcsin% ~~ 40°. DT0 MOXKHO ¢JieJIaTh C MOMOIIBIO KAJIbKYJ/ISITOPA
WU CUNTAS YTOJI JIOCTATOYHO MAJIBIM JIJIsT TOTO, YTOOBI €r0 CHHYC PABHAJICS €My
caMOMy B paJilaHaxX, a TaKzKe IPOCTO IIyTeM U3MEpPEHUs yTJia TPAHCIOPTHPOM

Ha depTee (MM UHOM ero OlEHKU [0 YepTexy ).

Ouenusanue. YTBepKeHNE, 9TO pajuyc opOuThbl 3emyn pasen 1 a.e. (uwm
HEsIBHOE TCIIOJIb30BaHne 3Toro axra) onenmsaerca 2 Oasutamu. CrroBecHoe
ornmcanue B3auMHOro mnosioxkennsi Coutnia, 3emstm 1 Mapca B Tpebyemoit
curyarun (mim mocrpoenne deprexka) — 3 Oasuia. [lomydenue yria J06bM
BO3MOXKHBIM cIIocObOM — 3 Oajuta, TPH 9TOM B CjIydae HUCHOJIb30BaHUd
MPUOJINZKEHHBIX BBHIUNUC/IEHNI WM ONEHKN 110 YepTexKy MOTPeNnrHocTsh B 5° — 10°
CYATACTCY JIOIYCTUMOIA.

Cpennee paccrogaume ot JIyHbl 10 3emsm paBHO 384 TBIC.KM, a OT CITyTHHUKA
Hwona jio miranersl Carypu — 377 Thic. KM. Y KakKOro M3 CIIyTHUKOB I1€PUO/I
obpallieHus BOKPYT ILTaHEThI OOJIbITTe U ToueMy?

Pewenue: Jlyna u [unona obparmatorcs 1o opdbuTaM BOKPYT IEHTPAJIbHBIX
TeJ C CyIIEeCTBEHHO PAa3HON Maccoii, IOITOMY JIJIsi PEIICHUs] 3aJladl HY?KHO
BoctoTb30BaThed 111 obobmennbiM 3axkonom Kermtepa. IlockonbKy cpesnne
pPaCCTOsIHNS CIYTHUKOB OT IIJIAHET MPAKTHIECKN OJMHAKOBBI, a Macca Carypna
namuoro (B 10? paz) GoJiblie Macehl 3eMJlH, U3 3TOI0 3aKOHA, CJICLYeT, YTO IIepUo]
obpairrenus JIMoHbI JOI7KeH OBITH CYIIECTBEHHO MEHbIIIe, YeM Tepro/1, oOpalienns
Jlyuer (mpumepro B 10 pas).

Ouenusanue. WcnompzoBanne Il 3akoma Kemnepa (MoxkHO B Buje
IPONOPIINOHAILHOCTH) HWJIM  PEIIeHne 3aJadil O CBI3U [epuoja JBUZKEHHs
[0 OKPY’KHOCTH C MAaccoil IEeHTPaJbHOTO Teja OlleHMBaeTcsad 4 Oasrami.
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YrBepxKjienue, 4o mMacca CaTypHa CyIIeCTBEHHO IPEBBLIIIAET MacCcy 3eMJI —
3 6asiia. DopMyInpoBKa OKOHYATE/ILHOIO oTBeTa — 1 OaJLl.

10 k1acc — pereHus

1. Bo Bpemsa ramma-sersiecka GRB 090429B soinesmaack sueprug 3.5 X 10°2 spr.
Csernmocts Cosmna coctasiger 3.8 X 1033 spr/c. Cumoxker mm Cosnne 3a BpeMst
CBOEIO CYINECTBOBAHUSI BHICBETUTH CTOJIBKO YK€ SHEPrun?

Pewenue. Ouennm BpeMs BBICBEUNBAHUS TaKoi SHEPIUH
Commmem: 3.5 x 10°2/3.8 x 103 =9.2-10'® c¢. IlepesegeM B  TOfBI:
9.2-10'8/3.16 - 10" = 2.9 - 10" ner mmm 290 mups Jer. Bpems »KusHum 3Besj
tuna CoJtHIla cocrapiigeT okosio 10 MuIpjL. JieT, T.e. He CMOKET.

Ouenusanue. OleHKa BpPeMEHU BBbICBEUMBAHUSA B CEKYHIAX OIEHHBAETCsI
2 basutamu. [lepeBost 3 cekyH/1 B rojibl — 2 OaJuia. [IpaBuiibHasi olleHKa BpeMeHH
cymectBoBanus Cosaiia (B npegesnax ot 5 jo 20 muppa. Jser) — 3 Oasuia,
dopMyIPOBKa OKOHUYATE/ILHOIO 0TBeTa — 1 OaJu1. [elicTBus 110 11epeBojy SPros
B JIZKOYJIU He TPeOyIOTCsA U caMy 110 cebe He OIeHUBaIOTCs.

2. Onenure razopoe japieHne B porocdepe ColiHila 1 BhIpasuTe ero B armocdepax,
eCJI M3BECTHO, UTO TeMIepaTypa rasa coctasider 6 - 10° K, a mioTHoCTh raza

. 3
coctapiger 1077 r/em”.

Pewerue. Tpebyercst BOCIIOIB30BATHCS ypaBHEHNEM COCTOAHUS WA IbHOTO Ta3a
B KAKOM-JINOO BUJE, HAIIpUMED P = %pT n ydecThb, uro ¢orochepa CorHIla
B OCHOBHOM COCTOUT M3 aTOMApHOIO BOJOpPOJa, T.e. i ~ 1 r/mosb. Orciona
p =5 - 103 ITa. [TockosbKy JaBieHne Ha HOBepXHOCTH e cocTasiser 10° a,
To p = 0.05 aTm.

Ouenusanue. 3alch YpaBHEHUsI COCTOAHMA WJIeaJIbHOTO Tasza — 1 OaJu,
paBIJIbHAS OIEHKA MOJISIPHOIT Macchl BemecTBa dboTtocdepsr — 3 basia (ecm
VIACTHUK HUCIOJIB3YeT BEJIUIUHY 2 TI'/MOJIb, 3a 9TOT STAIl DENIeHUs CTABUTCS
2 6asuta). IlpaBmibHoe Bbruncienue gapierus B ¢orocdepe B nackassix (Uim
JITHAX HA KBAJPATHBIN CAHTUMETD U T.11.) — 2 GaJiia. 3Hanue (Ui BbIYUC/IeHNE)
arMocgepHOoro jaBjenns — 1 0asl, OKOHYaTeIbHbIN 0TBET — 1 DaJL.

3. Ilepuresnuit opoUTHI KOPOTKOIEPUOATIECKON KOMEThI HAXO[IUTCS HA PACCTOSTHUH
1 a.e. or Connna, a adgennii — wa paccrosguun 7 a.e. or Connna. Yemy pasen
nepuo, obpaienns: Komersl BOKpyr CosHna?

Pewenrue: Bosibimast 1101yoch OpOUTHI @ = % = 4 a.e. Bocio/b30BaBIINCH

I11 3axonom Kemepa B mpoctoit popme P? = a3, rie nepuoj BhIpazkKeH B TOJIAX,
a OoJIbIIIAs IOJIYOCh — B a.e., IOJIy4YuM, 9To nepuoa P = 8 Jer.



Ouenusanue. Ilonydenme OosbIION mOIyocH opbOUTHI — 3 Oajuia. 3alllCh
[IT sakona Kemrepa (wim aHAJOTHYIHOTO — YTBEPXKJEHUSA,  MOJTYIEHHOTO
JJIsT KPYTOBBIX opbut) — 2 Gasuta. Beraucienne nepuoga — 3 6asta. Ilepesos
IIPOMEXKYTOUYHBIX ¥ OKOHYATEJIHLHOI'O PE3YyJIbTATOB B METPUUYECKUE eIUHUIIbI CaM
1o cebe He OIEHWBAETCS, OJIHAKO IPH TOSBJICHUU IPU 3TOM apudMeTUIEeCKUX
OIIIOOK 3a COOTBETCTBYIONIMI ITall CHUMAOTCst Oaslibl (0T 1 — B ciydae, ecim
JIONYIIeHHAs OIMMOKa MpUBEJIa K IMOJyYEeHNI0 HEBEPHOr'o, HO IPaBJION0I00HOIO
OTBeTa, JI0 3 — €CJIU B PE3y/IbTATe OTBET CTAJI SIBHO HEJICIIBIM ).

11 k1acc — perneHud

1. B ngBoitHOM my/ibcape Macchl KOMIIOHEHTOB PaBHBI U COCTABIAIOT 1.3 Macchl
CosHna KazKjasi, a opOUTaIbHBIIN mepnoj cucreMbl paed 2.6 daca. Haiigure
OOJIBIIYIO TTOJIyOCh CHCTEMBI.

Pewenue. Ecin maccbl KomioHeHT cucteMbl 9 u 90y BbIpaskeHBI B Maccax
Conniia, opbutasibHbIil 1mepuox P — B rojgax, a 0o0JblIasg IOJyoCh 4 —
B acTpoHoMmYecknx eanannax, To I1I 3akon Kemnepa nmeer Bu

P? B 1
CL3 - gﬁ1 + gﬁg.
IIepesenem 2.6 yaca B rogpl, moaydnm P = % = 3-107* roga. Orciona

a=+/26-(3-10492=+v234-109~6-10"% a.c.

Ouenusanue. Cxema ONEHNBAHUS 3ala9l PA3JINIacTCI B 3aBUCUMOCTH OT TOTO,
KaK1e eJINHUIBI N3MePEHNs MCI0/Ib3YeT YIacTHUK. B ToM cirydae, ecu pereHne
cJIejlyeT aBTOpCKOMYy, 3 OaJjiia BbicTaBjsgercsd 3a dopmyauposky III 3akona
Kerutepa, 2 6ajia — 3a 1mepeBoji opOUTAJIBLHOTO Iepuoja B Trojibl, 3 OaJlia —
3a BBIYHUCJIEHNE UTOTOBOI'O OTBETA.

Ecin ke ydYaCcTHUK HCIOJIb3YeT MeTPUYECKHe eIUHHUIbI, TOo 3 OasiaMu
ornenmBaeTcst  gopmyiaupoBka Il 3akoma  Kermepa B o0mem  Buje

) 42 e
(7 = o, +£m2)>7 2 Gayta — 3a 3HaHuWe (wau Bblumcsenne) maccebl CoJHIA,

3 GaJl1a — 3a BBIYKCIeHHe uTorosoro orsera (9 - 10% ).

2. /IBe ONMHAKOBBIX TaJIaKTUKH KMEIOT WHTeI'PaJbHbIE 3Be3Hble BeJIMYNHbI
my = +8" u my = +18™. Kakag n3 rajJlJakTUK HaxXOJUTCd Jajbllle OT Hac?
Bo cko/ibKO pa3 ojiHa 13 rajJlakTHK Jlajblie Jpyroi?

Pewenue. Yem Oosibllle BuAuMasi 3Be3jHasl BeJIUYNHA, TeM cJjadee OObEKT,
1, IIOCKOJIbKY TaJaKTUKK OJMHAKOBBIE, JAJIBIINE HAXOIUTCS BTOPAasl raJlaKTHKa,
(y koropoit 3Be3gHas BesmuuHa Oouibine). M3BectHo, uTo m3meHeHuwe Ha H™

5



COOTBETCTBYET M3MEHEHHIO OCBEIeHHOCTH, Co3jaBaeMoii oobekToM, B 10?2 pas,
T.e. OCBEIEHHOCTH OT BTOPOil rasakTHKi B 10% pa3 MeHbIe, 4eM OT HepBOil.
[TocKo/IbKY OCBEIIEHHOCTD OT OJMHAKOBBIX 00bEKTOB 00PATHO IPOIOPIIMOHAILHA,
KBaJIPATy PACCTOAHNIS /10 HUX, BTOpad rajdakTuka B 102 pas qaJiblie, ueM repBas.

Ouenusanue. ODOCHOBAHHBIN OTBET Ha BOIPOC, KaKas U3 IaJakKTHK JaJbIle —
2 Oasuta. Ilepexom oOT BHIAMMBIX B3BE3JHBIX BEJIUMYNH K  OCBEIIEHHOCTSIM
(KaKk B ABTOPCKOM peIlleHUN WM C WCIoJb3oBaHueM Gopmyn) — 2 bGasia.
YTBep:KJIeHIE O TOM, UTO OCBEIEHHOCTh 0OPATHO IPOIOPIMOHAILHA KBaJIpaTy
paccrosgaust — 2 6ajuia. Beranciienne orseTa Ha BTOPOI Bolpoc — 2 DaJiia.

3Besna yaassercs: o Cosaia co ckopoctbio 300 kv /c. Ha Kakoit jytinHe BOJTHBI
OyzIer BUJIHA B CIEKTPe 3BE3/bI JIMHUSI, NMEoIast JJabopPaTOPHYIO JIIMHY BOJIHbI

656.3 uMm?
Pewenue:

Bocnoszyemest popmyinoit adpdexra Hommepa

v_ A

c A

[TockosbKy ckopocTb yaasenus B 102 pas menbIne ckopoctn ceta, AN /2 0.65 HM
n HabJrrojlaeMast JIJINHA BOJIHBI YBEJNUUBAETCA 110 CPABHEHUIO € J1ad0OpaTOPHOIT,

N =X+ A\N=657.0 nm.
Ouenusanue.

Barmmcb dopmyibl sddekra lommrepa — 3 Oamta. 3Hanue (Win HesiBHOE
FCIIOJIb30BAHIE) BEJIMYUHBI CKOPOCTH cBeTa — 1 Gasur. YKazanue (WM HesiBHOE
ICIIOJIb30BaHNE), UTO MPU YJIAJEHUN HCTOYHUKA HAOJIIOaeMast JJIMHA BOJIHBI
yBeqnunBaeTca — 2 OaJuia. Beramcesienne mToroBoro pesysnbTara — 2 Oasia
(971 GaJLTBI BBICTABJISIFOTCST U B TOM CJIydae, ecjii YIACTHUK [eperyTal KpacHoe
11 (hUOJIETOBOE CMEIIEHNE).



