Bceepoccuiickast oiuMnuaga mo aCTpOHOMHUU
2020/2021 yuedHblii roj
MyHUIMTIAJBHBINA 3TaN
7 kiace
PEHIEHUSA 3AJTAY
Omeemul 002iCHbL ObIMb NOOPOOHBIMU U CHAOIICEHbL NOSAICHeHUAMU U pucyHkamu. Kajcoas 3adaua
oyenusaemcs 8 8 6annos. Bpems na evinonnenue 3aoanus — 180 munym.

1. Byzger mu Ha 3emiie cMeHa JHS W HOYM, €CIIM OHA TEPECTaHeT BpamlaThCs BOKPYT cBoei ocu? OTBeT
MOSICHUTE PACCYKICHUSIMH U PUCYHKAMHU.
Pewenue: Cymena ous u nouu coxpanumcs (2 éanna), Ho 6yoem npoucxooums ¢ nepuodom 8 1 200 u
Oydem 00ycrogniena He 0Ce8biM, A OpOUmMAnbHLIM Osudcenuem 3emau (6 6annos). Hmenno max ceuuac
npoucxooum Ha nonocax 3emnu. bes pucynkos 3aoaua oyenusaemcs e eviuie 6 6annos.

2. Yro vame BunHo Ha HeOe JIynbr — ConHile wim 3emitro?
Pewenue: Iockonvky Jlyna cosepuwiaem ooun 060pom 8OKpye OCU OMHOCUMENbHO HANPAGIeHUs HA

Connye 3a cunooudeckuti mecay, pasuwvii 29,53 cymok, 6 nob6oii mouke ee nogepxnocmu ConHye 8UOHO HAO
20PU3OHMOM 6 MeyeHUue NPUMEPHO 08YX Hedelb, a cledylowue 08e Hedelu e20 He 6uoHo. A eom 3emns
NOCMOAHHO UOHA MOJBKO U3 00H020 noaywapus JIyuel (vl e2o Hazvieaem “‘eudumoti cmoporou Jlynor”), a uz
opyeoco nonywapus (‘“‘oopammuas cmopouna Jlymer”) 3emnio me 6uoHo Huxoeoa. (Ecmv ewe nebonvuiue
obnacmu, 20e usz-3a 1ubpayuil 3emusn 6cxooum u 3axooum 3a copuzonm Jlynol.) Ilosmomy na suoumou cmopone
Jlynol vawe suona 3emns (4 6anna), a na nesuoumoti — Connye (4 6anna).

3. B mpoumssenennn baxoBa «CepeOpsiHOE KOTIBITIIE» €CTh
takue ctpoku: «Houb MecsauyHas, cBernas, AajJeKko BUAHO. [ saut
Jlapénka — Koluka OJM3KO Ha MOKOCHOM JIOKKE CHUIHUT, a Mepen
Hel k03€n. CTOUT, HOKKY TIOJIHSUI, @ Ha HEel cepeOpsTHOE KOTIBITIIE
ONecTHT.

...[yT BCOpPBITHYJI KO3EJI Ha KpbIIly M JaBaldl IO HeH
cepeOpsHbIM KombITHEeM OuTh. Kak HCKpbI, H3-TI0J HOXKHU-TO
KaMeIlIKy nockinanuch. Kpachsle, romyOsie, 3enéHble, OUPIO30BbIE
— BCSIKHE.

[Ipen Bamu wiutrocTpanmsi 3TUX CTpok (puc. 1). Ykaxwure, B
Kakoe BpeMsi HOuu (HA4ajao HOYM, CepelrHa WU TOJ YTpPO)
MIPOUCXOMIIA ONMHChIBaeMble coObITHsA. OTBeT 060cHyMTe. Kakue
ACTPOHOMUYECKHUE  HETOYHOCTH  JOMYCTUJI  XYIOKHHUK  Ha
WLTIOCTpauu?

Puc. 1

Pewenue:

Heno npoucxoouno ympom. Ha pucynke nokazan cmapeowjuii Mecsiy, 8 Ce6epHOM NOy-ulapuu 3emiu
(Baosicos nucan ckaszvl 06 Ypane), cmaperowutl mecsiy MONCHO HabI0amy moavko nepeod gocxodom Connya (3
oanna).

K acmponomuueckum HemouHoCmsamM MONCHO OMHeCmuU cledyiouue:

1) ntunus, COeOUHIIOWAST KPOACKUY MeCAYA OONIHCHA ABTISIMbC OUAMEMPOM JIYHHO20 OUCKA, HA PUCYHKE
«podicKUY A6HO bosee «OnuHHbley (3 banna),

2) oKono Mecaya Hapucosamsl 36€30bl, HO APKOCMb MECAYA CIUWKOM BEUKA U PACCESAHHbIU IYHHbIU C8em
He no3680/sem Habno0ams 38e30bl OKOI0 IYHHO20 oucka. Kpome moeo, Ha céemnom npedympennem nebde (ymo



coomeemcmayem aze mecaya u e2o 8blcome HA0 OPUOHMOM) BUOHBI MOTLKO CAMbLE APKUe 36€30bl,
KOMOPbIX 3aMemHO MeHblie, YeM Hapucosano Ha puc. 1 (2 éanna).
3) 38e30b1 Hapucosanbl CAYHAUHLIM 00PA3OM

4. BerurcauTe, BO CKOJIBKO pa3 MIOTHOCTh 3BE3/Ibl — Oestoro kapiuka Oospiie miotHoctu Connna. O0beM
Counnia Gompizie 00beMa 6e10T0 KapiuKa B MUJUTHOH pa3, MacChl ATUX 3BE37 PaBHBI.
Pewenue:

IIpu pasnvix maccax omuouienue NIOMHOCMeEU 00PAMHO OMHOUEHUIO 00BEMO8, Mm.e. NIOMHOCMb 0el020
kapauxa ¢ 10° pas 6onvuie.

5. OpOuTtsl IByX KOMET JIeXkKaT B IJIOCKOCTU opOuThl 3emin. OnHa u3 komet npubmmxatorcss k ConHiy Ha
paccrosinusa 0,5 a.e., apyrast — Ha 1,5 a.e. JITMHBI UX XBOCTOB B 3TOM T0JIOKEHUH OKoJio 100 MiH. kM. MoxeT
71 3eMITsl POUTH Yepe3 XBOCTHI 3TUX KoMeT? OTBET 00s13aTeIbHO MPOMILTIOCTPUPYHTE.

Pewenue:

Xeocmol komem ecec0a nanpasnenuvt om Coanya. Ilepsas komema npudbausxcaemcs k Connyy na 0,5 a.e.
(5mo paeuo 75 MIH. KM), A 3HAYUM MUHUMATLHOE PACCMOSIHUE MexcOy Hell U 3emuell moxcem cocmasums 1
a.e.-0,5 a.e.= 0.5 a.e. Xeocm komemotr umeem oauny 100 man. km, umo oonvue 0,5 a.e. Credosamenvro, 3emis
Modicem npoumu uepes Xeocm 3mou komemul (puc.2) (3 6anna 3a noanvie u eepuvle paccyrcoenusn u 1 o6ann
PUCYHOK).

Xeocm emopoii komemul He MOdcem nepeceyb opoumy 3emau, m.K. opouma 3emau noIHOCMbIO JIeHCUM
sHympu opoumol komemol (puc.3) (3 6anna 3a eepuvie paccyyrcoenusn + 1 6ann pucynox).

Puc.2 Puc.3
Ipumeuanue: I[Ipu omcymcmeuu 8epHbiX pUCYHKO8 OJisl 000UX Cy4aes8 OyeHKa cocmasisem He oonee 7
bannos (omcymcmeyem unu He 8eper 1 pucyHok ) unu He oonee 6 6an106 (OMCYmcmeyom uiu He 8epHul 00a

PUCYHKG).

6. BbI npocHy/KMCh Ha HEM3BECTHOM BaM HEOOUTAEMOM OCTPOBE M 3aMETUJIM, YTO B TEUEHUE CYTOK
MakcuMaibHas BeicoTa CoJiHIIA HaJl TOPU30HTOM cocTaBisieT 40 rpaaycoB.

Kak 0e3 cpencTB cBsI3U, COBPEMEHHBIX BHIYMCIUTENBHBIX YCTPOUCTB U YacOB, 32 BPEMsl, HE MPEBLIIIAOIIEE
1 Mecs, npy HaTUYKUK SICHOU MOTO/IbI ONIPEAEIUTD

A) Ilonymapue, B KOTOPOM Bbl HAXOJIUTECH

b) IlpumepHoe Bpems roaa

B) Ilpumepnyto mmpoty

Pewenue:

Ilockonbky makcumanvuas (m.e. nonyoennas) evicoma Conrnya cocmasnsem 40 epadycos, mo ocmpos
3a6€00M0 HAXOOUMCS 6He 30HbL MPONUKO, YMO 3aMemHo obae2uyaem 3a0ayy.

A) Ionywapue HOUbI0 MOIHCHO ONpedenunsd no OKOJONOJIAPHBIM CO36e30UaM U camoli Hanuduio [lonapuoi
36e300bl (cegepHoe) unu OMCcymcmeuro ApKotl 36e30bl 8 Mecme, OMHOCUMENbHO KOMOPO20 NPOUCXOOUM



spauerue Heba (1odicroe). [[Hém 3mo 803M0AHCHO No HabaroOeHuro osudicenus ColHya — 8 ceepHoM OHO DyOdem
08U2AMbCS Clle8d HaNpaso (K 102y OM 3eHUMa), 8 I0JCHOM Cnpasa Haieso (K cegepy om 3eHuma).Boiuzu
aKeamopa smom memoo ne paboman ol — mam Connye Moxcem 08USamuvcs KaxK K cegepy, mak u K 102y om
senuma. (/I000u uz memoooe —3 oanna).

B) Bpemsa 2oda mooicno onpedenumsv no co36e30uio, 6 KOmopom Haxooumcs JIyHa 6 NOAHONYHUe uiu
gHewHAs naanema 8 npomusocmoanuu. OHo npomugononodcHo mouxe Haxodcoenus Conunya. AHanoeuuHo,
eciu bl XOPOULO 3HAKOMbI C USMEHEHUEeM Ce30HHO20 8UOd 36e30H020 Heba — MO No 68Uy PUCYHKA CO36e30Ull 8
Hayane unu Kouye Houu. Tax, éocxodawuii Ha éeueprnem Hebe Opuon coomeemcmeyem 0ekaopio, a eciu OH
80Ccxo0um neped ympenHeu 3apéu — uwono. B arobom ciyuae, 6am nompedyemcs 3Hanue 36e30H020 Heba — U
UMEHHO MAK OPUEHMUPOBATIUCHL NO BPEMEHAM 200a 8 OPeBHOCIU (000l 6ePHO apZyMeHMUPOBGAHHBLIL MENn 00
3 6anna)

B) lupoma onpeodensiemcs no evicome I[lonsipnoii 36e3061 (cmpoco 2o8ops — Cegeproco noaroca mupa) 6
cegeprom noaywapuu unu FOdxcnoco nomwoca mupa — 6 IOocnom. B Ouegnoe 8pems wupomy MONCHO
onpeodenums no ONuUHe NOJNYOEHHOU (CAMOU KOPOMKOU) MeHU Om 8ePMUKATbHO20 NpeoMema nO OMHOUEHUIO K
gblcome 2mo2o npeomema (no cymu — no noayoennou evicome Connya, 6edb Mbl 3HAEM MecsAy 200d, m.e.
NPUMEPHO MOJCeM Oonpedenums e20 CKIOHEHUe, KOMOpoe OOHO3HAYHO C8A3AHO C 8bICOMOU U WUpomou). (2
oanna 3a 110601 6epHbLIL APZYMEHMUPOCAHHBLI MEN00).

B nobom cnyuae credyem oyenusams 6epHule PACCYHCOCHUS U NOHUMAHUE CYMU ONUCHIBAEMbIX SGIEeHUIL.

Crlpanoqmﬂe JAaHHbIC: HeKOTOpBIe mapamMeTpbl ooabmux miaaneT Coneunoii CucreMbl

[Inanera bompmas Cunepuueckuit nepuon | HaknoHn ocu BpamieHus K

oOparieHuss  BOKPYT  OCH, | TIZIOCKOCTH OPOUTHI, ©
MOJIyOCh, a.€.

CP.COJIH.CYT.

Mepxkypuit 0.387 58.6462 0.01
Benepa 0.723 -243.0185 (Bp-¢ oOparnoe) |177.36
3emits 1.000 0.99726963 23.44
Mapc 1.523 1.02595675 25.19
OnuTep 5.204 0.41354 (na sxBaTope) 3.13
CarypH 9.584 0.44401 (na sxBaTope) 26.73
Vpan 19.187 ;g;i?g)ml{(:; IKBATOPS) | g7 77
Hentyn 30.021 0.67125 (na sxBaTope) 28.32

‘Macca Couana 2-10°° kr, 3emmu 6-10%* kr, 1a.e.=1.496-10% xm; 1nK=206265 a.e;

I'paButanmonnas nocrosinnas G=6.67- 10 H*m?/kr?; nepuoJ npeuneccuu 3eMHou ocu 25500 ner;

lIupora Kasanu — 55°47"; yrnosoit pasmep Connna - 32", pamuyc Connua — 6.96-10° km; yron pedpakimu
B FOpPU30HTE - 35'.

3aoanus paspabomanvl Ha xagedpe acmpoHomuu u Kocmuyeckou eeoodezuu Kazauckozo ghedepanvrozo
VHugepcumema,  Co  ecemu  eonmpocamu  obpawjamvcs Kk JKyuxkoey — Pomawny — Axoenesuuy,
e-mail: gilgalen@yandex.ru men. +7 (843) 2927797



Bceepoccuiickast oiuMnuaaa mo aCTpOHOMHUU
2020/2021 yuyeOnbIii roa
MyHUIMTIAJBHBINA TAN
8 ki1acc
PEHIEHUSA 3AJTAY
Omeemul 002iCHbL ObIMb NOOPOOHBIMU U CHAOIICEHbL NOSAICHeHUAMU U pucyHkamu. Kajcoas 3adaua
oyenusaemcs 8 8 6annos. Bpems na evinonnenue 3aoanus — 180 munym.

1. W3-3a HaknoHa opOuTHl JIyHBI K DKIMNTHKE OHA MOYET OKA3aThCsl HE TOJBKO B 30MAKAIBHBIX
CO3BE3/IMSAX, HO M B HEKOTOPHIX JpPYruX, Hampumep, B co3pe3aun Opuona. Moryr nu OBITH COJIHEYHBIC
3aTMeHus, korna Jlyna B Opuone? [TosicHuTe CBOI OTBET PUCYHKOM.

Pewenue: [[na nacmynnenus zammenus Jlyna oondxcna naxooumuvcs Ha oonou npsamou ¢ ConHyem u
3emnéti (c mounocmvio 00 pazmepos 3eMHOU MeHu), m.e. 8 y3ie ceoell opoumsl (2 6anna). mo o3navaem, 4mo
Jlynvl naxooumcs na sxnunmuke, [10cKkonbKy dIKIUNMUKA npoxooum moabKo uepe3 300UaKdIbHble C036€30Usl, MO
0Nl HacmynieHus 3ammenust JIyHvl 00nxcHa pacnonaeamvcs UMeHHo 6 Hux. (6 6annos). menno max cetivac
npoucxooum Ha noaocax 3emnu. bes pucynkos 3adaua oyenusaemcs e eviuie 6 6annos.

Ipumeuanue: 6 oeticmeumenbHOCMU SPAHUYA HEKOMOPLIX He 300UAKANbHBIX C036e30Ull (8 4acmHOCmU,
Opuona unu Kuma) npoxooum menee, uem ¢ 0.5 epadyce om 3KIUNMUKU U NPU HAXOHCOeHUuu yacmu JIynol 6
IMUX CO36€30UAX BO3MOJICHbI UYACMHble CONHeuHble 3ammenus). Ecnu wkonvHux ykazvieaem u 6epHO
apeymenmupyem smom ¢haxm, mo noxyyaem I oononnumenvuulii OAuL.

2. Yro vame BumHo Ha HeOe JIynbr — ComHile mm 3emitio?
Pewenue: Ilockonvxy Jlyna cosepuwiaem ooun 06opom 60Kpye oCU OMHOCUMENbHO HANPAGIeHUs HA

Connye 3a cunoouueckuti mecay, pasuwviii 29,53 cymok, 6 noboii mouke ee nogepxnocmu ConHye 8uOHO HAO
20PU3OHMOM 6 MeyeHUue NPUMepPHO 08YX Hedelb, a cledylowue 08e Hedelu e20 He 6uoHo. A eom 3emis
NOCMOAHHO UOHA MOJBKO U3 00H020 noaywapus JIynvl (Mvl e2o Hazvieaem “uoumoil cmoponou JIynol”), a us
opyeoco nonywapus (‘“‘oopammuas cmopouna Jlymer”) 3emnio ne 6uono Huxoeoa. (Ecmv ewe nebonvuiue
obnacmu, 20e usz-3a 1ubpayuil 3emus 6cxooum u 3axooum 3a 2opuzoum Jlynul.) Ilosmomy na éuoumoti cmopoHe
Jlynol vawe suona 3emns (4 6anna), a na nesuoumoti — Connye (4 6anna).

3. B npousBenenun baxkoBa «CepeOpsiHOE KOTBITIIE» €CTh
takue ctpoku: «Houb MecsauyHas, cBetnas, AajaeKko BUAHO. | saut
Japénka — Kolnka OJM3KO Ha MOKOCHOM JIOKKE CHUIHUT, a Mepen
Hel k03En. CTOUT, HOKKY MOJHSIL, a HA Hel cepeOpsHOe KOMBITIE
ONecTHT.

.. Tyr BchopbeirHyn Ko3€71 Ha Kpblly W JaBal 1o Heil
cepeOpsHbIM KOmbITIEM OuTh. Kak HCKpbI, H3-TI0J HOXKHU-TO
KaMeIIKy nochinanuch. Kpacusle, romyOsie, 3enéHble, OUpIO30BbIE
— BCSIKHEM.

IIpen Bamm wntrocTpanus 3THX CTpok (puc. 1). Ykaxwure, B
Kakoe BpeMs HOYM (Hayalo HOYM, CEepeJuHa WM TOJ YTPO)
MIPOUCXOJIMIIN ONUChIBaeMble coObITusi. OTBeT obocHyiTe. Kakue
aCTPOHOMHUYECKME  HETOYHOCTH  JONYCTUJI  XYIOKHUK  Ha
WJUTIOCTpaLuu?

Puc. 1



Pewenue:

Heno npoucxoouno ympom. Ha pucynke nokazan cmaperowuii Mecsy, 8 Ce6epHOM NOIY-ulapuu 3emiu
(Bascos nucan ckaszvl 06 Ypane), cmaperowuii mecsiyy MOX*CHO Habo0ames moabko neped ocxooom Coanya (3
oanna).

K acmponomuueckum HemouHOCmsM MOJNCHO OmMHecmu cledyiouue.

1) nunus, coeOuHsaIOWAs «POACKU» MeCAYa O0INCHA ABAAMbCL OUAMEMPOM JIYHHO2O OUCKA, HA PUCYHKE
«podickuy 6HO bosee «OnunHbley (3 danna),

2) 0KOI0 Mecsaya HapuUco8aHbvl 36€30bl, HO APKOCHb MECAYA CIUUKOM BEIUKA U PACCESHHBLUL TYHHbLI C8em
He N0360Jsem HAO0amb 36e30bl 0K0JI0 JIYHHO20 Jucka. Kpome moeo, Ha ceemaom npedympennem Hebe (Ymo
coomeemcmayem ¢haze mecaya u e2o 8blCcome HA0 20PU3OHMOM) BUOHBL MONILKO camble pKue 36€30bl,
KOMOPbIX 3aMemHO MeHblle, Yem Hapucosano na puc. 1 (2 6anna).

3) 38e30b1 Hapucosanbl CAYUAUHbIM 00PA3ZOM

4. BpruucanTte, BO CKOJIBKO pa3 IJIOTHOCTb 3BE€3/1bl — Oenoro kapiuka Oombiie maoTHocTH ConHua. O6beM
Connua 6osbiie 06beMa 6eoro Kapianuka B MUJUTHOH pa3, MacChl 3TUX 3BE3/] PaBHBI.
Pewenue:

Ilpu pasnvix maccax omuouwenue nIOMHOCMeEU 00PAMHO OMHOUEHUIO 00BEMO8, M.e. NIOMHOCMb 0en020
kapauxa 6 10° pas 6onvuie.

5. OpOuTHI IBYX KOMET JIeKAT B TJIIOCKOCTH opOuThl 3emuin. OHa 3 KkomMeT npudmmkaroTcs Kk CoJHIly Ha
paccrosiaug 0,5 a.e., apyras — Ha 1,5 a.e. JyIMHBI X XBOCTOB B 3TOM M0JI0KeHUU 0K0J10 100 mutH. kM. MoxeTt
71 3eMJIsl POMTH Yepe3 XBOCTHI ATUX KoMeT? OTBET 0053aTeNbHO TPOMILITIOCTPUPYHITE.

Pewenue:

Xeocmol komem ecez0a nanpasnenuvt om Coanya. Ilepsas komema npubausicaemces k Coanyy na 0,5 a.e.
(5mo pasuo 75 MIH. KM), A 3HAYUM MUHUMATbHOE PACCMOAHUE MeXCOY Hell u 3emuell Mmodxcem cocmasums 1
a.e.-0,5 a.e.= 0.5 a.e. Xeocm xomemotr umeem oauny 100 man. km, umo donvue 0,5 a.e. Credosamenvro, 3emis
Modicem npoumu uepes Xeocm 3mou komemol (puc.2) (3 6anna 3a noinvle u gepHule paccyyrcoenus u 1 oann
PUCYHOK).

Xeocm emopoii komemvl He Modcem nepecedv opoumy 3emau, m.k. opouma 3emau noIHOCMbIO 1EHCUM
sHympu opoumol komemol (puc.3) (3 6anna 3a eepuvie paccyyrcoenusn + 1 6ann pucynok).

Puc.2 Puc.3
Ipumeuanue: Ilpu omcymcmeuu 8epHvIX pUCYHKO8 0151 0060ouUx clydaes oyeHKa cocmasiiiem He oonee 7

bannos (omcymemeyem unu He epet 1 pucynox ) unu ne donee 6 6annos (omcymcmeyiom uiu He 8epHsbl 00a

PUCYHKa).

6. Bbl IpOCHYTUCH Ha HEM3BECTHOM BaM HEOOMTAEMOM OCTPOBE M 3aMETHJI, YTO B TE€YEHUE CYTOK
MakcuMaibHas BeicoTa CoJiHIIA HaJl TOPU30HTOM cocTasisieT 40 rpagycos.

Kak 6e3 cpencTB CBsI3U, COBPEMEHHBIX BBIUMCIUTENBHBIX YCTPONUCTB U YacoB, 3a BpeMsl, He MPEBbIIIAIOIIEe
1 Mecs1, IpyU HATMYUU SICHOW TIOTOJIbI ONIPENENINUTD

A) [onymapue, B KOTOPOM Bbl HAXOAUTEChH

b) IlpumepHoe Bpems roaa



B) IIpumepHyto mupoty

Pewenue:

Ilockonbky makcumanvuas (m.e. nonyoennas) evicoma Coanya cocmasnsem 40 epadycos, mo ocmpog
3a6€00M0 HAXOOUMCS GHE 30Hbl MPONUKOE, YMO 3aMemHo obae2uaem 3a0ay).

A) Ionywapue HOUBI0 MOIHCHO ONpedenums N0 OKOIONONAPHBIM CO38€30UAM U camotl Haauuuto Tlonsaprou
38e300bl (cegepHoe) unu OMCYmMCcmeuto apKotl 36e30bl 8 Mecme, OMHOCUMENbHO KOMOPO20 NPOUCXOOUM
spawenue Heba (10dicroe). [[Hém 3mo 803M0ACHO no Habarooenuto osudicenus CoiHya — 8 ceepHoM OHO DyOdem
08UAMbCA CleBA HANPABO (K 102y OM 3eHUMA), 8 IOHCHOM CHPABA HAle8o (K cesepy om 3enuma). Bouzu
aKeamopa smom memoo He paboman ol — mam Connye Moxicem 08UcAmvCsi KAk K cegepy, mak u K 12y om
senuma. (/I060i uz memooos —3 oanna).

B) Bpemsa eooa moscno onpedenumsv no cozgesouro, 8 KOmMopom Haxooumcs JIyna 6 noiHonyHue uiu
gHewHsAs nianema 6 npomugocmoanuu. OHO npomusononoxcHo mouke Haxoxcoenus Coanya. AnanocuyHo,
eciu 8bl XOPOULO 3HAKOMbL C USMEHEHUEM Ce30HHO20 8U0A 36e30H020 Heba — Mo No 8UOY PUCYHKA CO38€30UlL 8
Hauane unu xonye noyu. Tax, eocxooswuu Ha eeyepuem Hebe Opuon coomeemcmeyem 0ekaobpio, a eciu OH
80Ccx00um neped ympenHeu 3apéi — uwono. B aobom ciyuae, 6am nompedyemcs 3HaHue 36e30H020 Heba — U
UMEHHO MAK OPUEHMUPOBANUCH NO BPEMEHAM 200d 8 OpeeHOCU (7110001l 6PHO apZyMeHmupo8anHblii Men oo
3 6anna)

B) Illupoma onpedensemcsa no evicome Ilonspnoti 36e30b1 (cmpozo 2oeops — CegepHozo nonroca mupa) 8
cesepnom nonywapuu unu FOoxxcnoco nonoca mupa — 6 IOoxcnom. B OHnesHoe 8pems wupomy MOMNCHO
onpeodenums no OuUHe NOJLYOEHHOU (CAMOU KOPOMKOU) MeHU Om 8ePMUKAIbHO20 NPeoMema no OMHOUEHUIO K
gvicome 2mo20 npeomema (no cymu — no noiayoenHou evicome ConHya, 6edb Mvl 3HAeM Mecay 200a, m.e.
NPUMEPHO MOJCeM Onpedeums e20 CKIOHEHUe, KOMopoe 0OHO3ZHAYHO C8A3AHO C 8bICOMOU U WUPOmo). (2
oanna 3a 110601 6epHbLIL APZYMEHMUPOCAHHBLI MEN00).

B nt0b6om cnyuae cnedyem oyenusamo 6eprvle paccyscoeHus U NOHUMAHUE CYyMU ONUCLIBAEMbIX SGTIEHUII.

CﬂpaBO‘lele JAaHHBIC: HeKOTOpl:Ie mapamMeTpbl 0oabmux miaHer ConHeuHnoi CucremMbl

[Inanera Bonbmas monyock | Cuaepuueckuii mepuon ob0p-s |Hakimon ocu  BpamieHus K
OpOUTEHI, a.c. BOKPYT OCH, CP.COIH.CYT. IJIOCKOCTH OPOUTHI, °

Mepkypwuii 0.387 58.6462 0.01

Benepa 0.723 -243.0185 (Bp-¢ oOpaTHOE) 177.36

3emis 1.000 0.99726963 23.44

Mapc 1.523 1.02595675 25.19

KOmurep 5.204 0.41354 (ma axBaToOpe) 3.13

Carypu 9.584 0.44401 (ua axBaTOpe) 26.73

VYpan 19.187 -0.71833 (na sxBaTOpE) 97.77

Hentyn 30.021 0.67125 (ua axBaTope) 28.32

‘Macca Comnra 2-10% kT, 3emimu 6-10%* kr, 1a.e.=1.496-10% xm; 1nK=206265 a.e;

I'paButanmonnas nocrosinHas G=6.67- 10 H*m?/kr?; nepuoJ npeneccuu 3eMHou ocu 25500 ner;

IlIupora Kasanu — 55°47"; yrnosoit pasmep Connna - 32", pamuyc Connna — 6.96-10° km; yron pedpakimu
B TOpU30HTE - 35'.



Bceepoccuiickast o1uMIIAaaa M0 AaCTPOHOMMHA
2019/2020 yuyeOHbIii roa
MyHUIMTIAJBHBINA 3TaN
9 kJ1acc
PEHIEHUSA 3AJTAY
Omeemul 002iCHbL ObIMb NOOPOOHBIMU U CHAOIICEHbL NOSAICHEeHUAMU U pucyHKamu. Kascoas 3adaua
oyenugaemcs 8 8 6annos. Bpems na evinonnenue 3aoanusi — 180 munym.

1. N3-3a HakinoHa opOuthl JIyHBI K DKJIMIITUKE OHA MOJKET OKa3aThbCs HE TOJILKO B 30HaKATBHBIX
CO3BE3IIUSAX, HO U B HEKOTOPBIX IPYTUX, Hampumep, B co3Be3guu OpuoHa. MoryT i OBITh COJHECUHBIC
3aTMeHus, korna Jlyna B Opuone? [TosicHuTe CBOI OTBET PUCYHKOM.

Pewenue: [[na nacmynnenus zammenus JIyna oondxcua Haxooumuvcs Ha ooHou npamoti ¢ ConHyem u
3emnéti (c mounocmvio 00 pazmepos 3eMHOU MeHu), m.e. 8 y3ie ceoell opoumsl (2 6anna). mo o3navaem, ymo
JIynvl Haxooumcs na sxnunmuxe, [10CKOIbKY SKIUNMUKA NPOXOOUM MOLbKO Yepe3 300UaAKANbHbLE CO36e30Usl, MO
015l HacmynjieHus sammenust JIyHvl 0oaxcHa pacnonaeamscs umeHHo 6 Hux. (6 6annos). Hmenno max cetivac
npoucxooum Ha noaocax 3emnu. bes pucynkos 3adaua oyenusaemcs ne eviuie 6 6annos.

Ipumeuanue: 6 oeticmeumenbHOCMU SPAHUYA HEKOMOPLIX He 300UAKATbHBIX C036e30Ull (6 YacmHocmu,
Opuona unu Kuma) npoxooum menee, uem ¢ 0.5 epadyce om >KIUNMUKYU U npu Haxodxcoenuu dacmu JIyHol 6
IMUX  CO36€30UAX BO3MOJICHbL HACHHble CONHeuHble 3ammeHust). Ecau wKonbHux ykasviéaem u 6epHO
apeymenmupyem smom ¢haxm, mo noxyyaem I oononHumenvuulii OAuL.

2. B xuwure Slna Jlappu «HeoObikHOBEeHHBIE TTpHKITIOYeHUsT Kaprka u Banm» pedsrta, BBIUB BOMIICOHBIN
HAIUTOK, YMEHBIIUIUCH B pa3Mepe. pearoiaras, 4To pocT pedar B 0OBIYHOM COCTOSHUM ObuT 1 MeTp, a cranu
OHM pa3MepoM B 1 cM, paccuMTaiiTe, CKOJBKO 3BE3 MOTJM OHU YBHJIETh Ha HOYHOM HeOe, KOorja CTaiu
MajeHbkuMu. CuuTaiiTe, YTO NPU YMEHBIICHWU MPONOPIUH Tela YelOBEKa OCTAIOTCA TMOCTOSIHHBIMH, a
YYBCTBUTEIHHOCTh CETUYATKHU IJ1a3a HE MEHSETCS.

Pewenue: ouesuono, umo npu nponopyUOHANILHOM YMEHbUIEHUU Ouamemp 3payka mMax xHce
ymenvwuncs 6 100 pas, m.e. Ha cemuamky om moueyHo2o UCmouHuKa cmaio npuxooums ¢ 10000 paz menvute
snepeuu (3 b6anna). T.e. na npedene nocie ymenvulenus pebsama cmoenu eudems aulv 36e30ui, ¢ 10000 pas
bonee apkue, uem cetivac. 10000 paz coomeemcmeyem pasuuye 6 10 36e30HbIX 6eIUUUH, NOIMOMY NPOHUYAHUE
cocmsuno 6-10=-4"(3 banna). Ob6vexmos spue >mo2o npedena Ha semnom Hebe mpu — Connye, Jlyna u
Benepa. Ilpu smom nouwvio uonsvt moawvko Jlyna u Benepa, o smo ne 36e30wut (1 6ann). [losmomy omeem — Hu
00HO1L 36e30b1 (1 Oant punanbHbL OMEEM NPU 6EPHBIX PACCYHCOCHUAX).

3. B npousBenenun baxoBa «CepeOpsiHOE KOIBITLE» €CTh
takue crpoku: «Houb MecsuHas, cBernas, Jajeko BUAHO. ['msauT
JapéHka — Kollka OJU3KO Ha MOKOCHOM JIOXKKE CHAWT, a Mepes
Hell ko3én. CTOUT, HOXKKY MOJIHSI, a Ha Hell cepeOpstHOE KOIIBITLE
ONecTHT.

..Tyr BcopbIrHyn KO3€1 Ha Kpbllly M JaBall 1o Hel
cepeOpsiHBIM  KOMBITLEM OuTh. Kak HCKphI, M3-TI0J HOXKHU-TO
KaMeIlIKH nockinanuck. KpacHele, ronyObie, 3enéHble, OUpIO30BbIe
— BCSKHE.

IIpen Bamm wntrocTpanus 3THX CTpok (puc. 1). Ykaxwure, B
Kakoe BpeMsl HOYM (Hadajo HOYH, CepeluHa WM TOJ YTPO)
MIPOUCXOJIMIIN ONUChIBaeMble coObITusi. OTBeT obocHyiTe. Kakue
ACTPOHOMHUYECKME  HETOYHOCTH  JONYCTWJI  XYIOKHUK  Ha
WJUTIOCTpaLuu?

Puc. 1



Pewenue:

Heno npoucxoouno ympom. Ha pucynke nokazan cmaperowuii Mecsy, 8 Ce6epHOM NOIY-ulapuu 3emiu
(Bascos nucan ckazvl 06 Ypane), cmaperowuii mecsiy MON*CHO Hab00ames moabko neped ocxooom Coanya (3
oanna).

K acmponomuueckum HemouHoCmsmM MOJNCHO OMHecmu ciedylouue:

1) nunus, coeOuHsaIOWAs «POACKU» MeCAYa O0INCHA ABAAMbCL OUAMEMPOM JIYHHO2O OUCKA, HA PUCYHKE
«POACKUY A68HO Oolee «OnunHbiey (3 6anna),

2) 0KOI0 Mecsaya HapuUco8aHbvl 36€30bl, HO APKOCHb MECAYA CIUUKOM BEIUKA U PACCESHHBLUL TYHHbLI C8em
He no3680Jsem Haba00ams 38e30bl OKOL0 JYHHO20 oucka. Kpome mozo, na ceemnom npedympennem nebde (umo
coomeemcmayem aze mecaya u e2o blcome HA0 OPUOHMOM) BUOHBI MOTLKO CaMble SAPKUe 36€300bL,
KOMOPbIX 3aMemHO MeHblle, Yem Hapucosano na puc. 1 (2 6anna).

3) 38e30b1 Hapucosanbl CayUaiHbIM 0OPA3OM

4. BeraucianTe, BO CKOJIBKO pa3 TUIOTHOCTH 3Be3/bI — Oeoro kapimka 6osbire miotHocTH Coana. Paguyc
6enoro kapnuka B 100 pa3 MEeHbIIIE COTHEUHOTO, MACChI 3TUX 3BE3]] PABHBI.
Pewenue:

Ilpu pasHvix maccax omuouieHue nIOMHOCMeEU 00PAMHO OMHOWEHUIO 00BEMOB, m.e. NIOMHOCIb 0eN020
kapauxa 6 10° pas 6onvuie.

5. 7 oktsa6ps 2009 roma Hax Adpukoit cropen B atMocdepe 3eMiau KpOXOTHBIM acTepoun (He Oomee 5
METPOB B TIOTIEPEYHUKE). 3a JEHb O ATOTO acCTPOHOMAaM YAajoCh €ro MPOHAOIIOAATh M OMpPEACIHTH
opOuTy: OoJbIas moayock opoutsl a=1.27a.e., skcuentpucuter €=0.28. Beraucnure nmepuo oopameHus
acrepouna Bokpyr CoJHiia.

Pewenue:
Cuoepuueckuii nepuood obpawenus acmepouda cocmasum 1.27°?=1.43 semnoeo 200a (8 6annos).

6. Bbl mpocHyHCh Ha HEM3BECTHOM BaM HEOOMTAEMOM OCTPOBE U 3aMETWJIH, YTO B TEUEHHE CYTOK
MakcuManbHast BeicoTa CoJIHIIA HaJ TOPU30HTOM cocTaBisieT 40 rpaaycos.

Kaxk 0e3 cpencTB cBs3M, COBPEMEHHBIX BRIYMCIUTENBHBIX YCTPOHCTB U YaCcOB, 32 BPEMs, HE MIPEBBIIAIOIICE
1 Mecs1, Mpy HATTMYUH SICHOM MOTOBI OTIPEICITUTh

A) INonymapue, B KOTOPOM BBl HAXOIUTECh

b) IlpumepHoe Bpems roaa

B) [Ipumepnyto mupoty

Pewenue:

Ilockonvky makcumanvras (m.e. nonyoennas) evicoma Connya cocmasnsiem 40 epadycos, mo ocmpos
3a6€00MO HAXOOUMCS 8HE 30Hbl MPONUKOS, YMO 3AMEeMHO 0Oae2uaem 3a0ayy.

A) Honywapue HoubI0 MONHCHO Onpedenums nNo OKOIONONAPHBIM CO36e30UAM U camoll Haauuuro [loasproi
36€30bl (cegepHoe) unu OMCYymcmauro apKou 36e30bl 8 Mecme, OMHOCUMENbHO KOMOPO20 NPOUCXOOUM
epawerue neba (1oxcuoe). [{ném 3mo 603m04cHo no Had0oeHuro ogudxcenus Connya — & cesepHoM oHO 6yoem
08U2aMbCsl Cllesa HANpaeso (K 102y Om 3eHUma), 8 IHCHOM CNpasad HAeso (K ceeepy om 3enuma). Boiuzu
aKeamopa smom memoo e paboman ovt — mam ConHye MoAcem 08UAmMbCsi KAK K cegepy, max u K 12y om
senuma. (JIt06ou uz memooos —3 oanna).

B) Bpemsa 2o0a mooicno onpedenumsv no co3ee3ouio, 8 KOMOpom Haxooumcs JIyHa 6 noaHonyHue unu
gHewHAs naanema 8 npomusocmoanuu. OHo npomugononodcno mouxe Haxodrcoenus Conmya. AHanoeuuHo,



ecu 8bl XOPOULO 3HAKOMbI C USMEHEHUEM Ce30HHO20 6U0d 36e30H020 Heba — MO NO 68Uy PUCYHKA CO36e30Ull 8
Hauane unu KoHye Houu. Tak, ocxooawuti Ha eeueprem Hebe Opuon coomeemcmeayem Oexabpro, a eciu OH
gocxooum neped ympenHeil 3apéii — utono. B nobom crayuae, 6am nompebyemcs 3Hanue 36e30H020 Heba — u
UMEHHO MAK OPUEHMUPOBANUCH NO BPEMEHAM 200d 8 OpeeHOCmU (711000 6€PHO APZYMEHMUDPOCAHHbBLIL MEN 00
3 6anna)

B) llupoma onpedensiemcs no gvicome Ilonsapnoii 36e3061 (cmpoeo 208opsi — Cegeproeo noaoca mupa) 6
cesepnom noaywapuu uau FOoxcnoco nonoca mupa — 6 IOoxcnom. B Ounesnoe 6pems wupomy MOMHCHO
onpeodenums no OuHe NOJYOeHHOU (CaMOoU KOPOMKOL) MeHU Om 8ePMUKAIbHO20 NPeOMema no OMHOUEHUIO K
gblcome 2mo2o npeomema (no cymu — no noayoenHou evicome Connya, 6edb Mbl 3HAEeM MecsAy 200d, m.e.
NPUMEPHO MOJICEM ONpedeiums e20 CKIOHEeHUe, KOMopoe 0OHO3HAUHO C8A3AHO ¢ blcomoll u wupomotl). (2
oanna 3a 1100601 6epHbLIL APZYMEHMUPOCAHHBLI MEM00).

B n106om cnyuae cnedyem oyenusamu 6eprvle paccyscoeHus U NOHUMAHUE CYMU ONUCLIBAEMbLX S8TIEHUII.

CupaBounble 1anHble: Hexoropble napamerpsl Gonbiiux mianet Conaneunoi CucreMsbl

IInanera Bonpmast monmyocs | Cumepudeckuii nepuox  o0p-st |HakioH ocu  BpamieHust K
OpOUTHI, a.e. BOKDPYT' OCH, CP.COJIH.CYT. IJIOCKOCTH OPOUTHI, °

Mepkypuii 0.387 58.6462 0.01

Benepa 0.723 -243.0185 (Bp-¢ oOpaTHOE) 177.36

3emis 1.000 0.99726963 23.44

Mapc 1.523 1.02595675 25.19

IOnutep 5.204 0.41354 (ua sxBaTOpE) 3.13

Carypu 9.584 0.44401 (ua sxBaToOpe) 26.73

VYpau 19.187 -0.71833 (ua sxBaTOpE) 97.77

Henryn 30.021 0.67125 (ua sxBaTope) 28.32

‘Macca Comuma 2-10% kr, 3emin 6-10% kr, la.e.=1.496-10° km; 1mk=206265 a.e;
I'paBuTanuonHas nocrosaHas G=6.67-10 H*m%/kr?; Ilupora Kazanu — 55°47'; yrnosoii pasmep ConHija
- 32", paguyc Counniia — 6.96-10° kM; Ipo10/KUTENLHOCTh TPOITMYECKOro rosia Ha 3emiie 365.24 cyToxk.

3aoanus paspabomanvl Ha xagedpe acmpoHomMuu u Kocmuyeckou eeoodezuu Kazamckozo ¢hedepanvrozo
VHUBepcumema, Co  ecemu  eonmpocamu  obpawamvca Kk Kyuxosy — Pomamny — Hxoenesuuy,
e-mail: gilgalen@yandex.ru men. +7 (843) 2927797



Bceepoccuiickast oiuMnuaaa mo aCTpOHOMHUU
2019/2020 yuyeOHbIii roa
MyHUIMTIAJBHBINA 3TaN
10 kaacc
PEHIEHUSA 3AJTAY
Omeemul 002iCHbL ObIMb NOOPOOHBIMU U CHAOIICEHbL NOSAICHEeHUAMU U pucyHKamu. Kascoas 3adaua
oyenugaemcs 8 8 6annos. Bpems na evinonnenue 3aoanusi — 180 munym.

1.  Yacto MOXHO BCTPETUTH (pa3y, 4To yrioBoe paccrosiHue mexay Jlynoit u CosHiileM B MOMEHT (a3bl
nepBoil (WM mocienHel) yeTBepTH (T.e. Koraa st HaOmojatens Ha 3eMiie OCBEHIeHa POBHO IOJOBHHA
JIYHHOTO Jaucka) coctaBisieT 90 rpagycoB. B uéM HETOYHOCTH JAHHOTO YTBEpKIeHUs? Brruucianre uCTUHHOE
3Ha4YeHue 3Toro yria. O0s3aTeIbHO MOSICHUTE CBOM OTBET PUCYHKOM.

Pewenue: Ymeepowcoenue 6vio 6v1 6epHuim, eciu Ovl Connye pacnonazanocb HA OecKOHeuHO
oonvuwom paccmosinuu. Ho uz-3a koneunocmu paccmosmust 0o Coanya smom yeon menee 90 epadycos (2 danna)
(umenHo max u O6vi10 8nepsvie usmepero paccmosnue 0o Connya). O6O3HAUUE UCKOMbIU Y20l O, A PACCMOAHUE
0o Jlynwi R, necko nonyuum

tg a=1la.e./R, tg a=1.496-10%/387-10° = 386.6; 0~89.85°=89°51" (4 Hanna eviuucnenus)
(m.e. 90° — smo yeon npu sepwune «3emnsn» 6 mpeyeonvnuke «Conrnye — 3emns — Jlyna).(2 banna
PUCYHOK)

2. B xuure fna Jlappu «HeoObikHOBeHHBIE npuKiItoueHns Kapuka u Banuy pebsita, BHINUB BOIILIEOHBIN
HAIUTOK, YMEHBIIUIIUCH B pa3Mepe. pearoiaras, YTo pocT pedaT B 0OBIYHOM COCTOSHUM ObuT 1 MeTp, a cranu
OHM pa3MepoM B 1 cM, paccuMTaiiTe, CKOJBKO 3BE3]l MOTJM OHU YBHMJIETh Ha HOYHOM HeOe, KOrja CTaiu
MajeHbkuMu. CuuTaiiTe, YTO NPU YMEHBIICHWU MPONOPIUH Tela YelOBEKa OCTAIOTCS TMOCTOSIHHBIMH, a
YYBCTBUTEJIHHOCTh CETUYATKHU IJ1a3a HE MEHSETCS.

Pewenue: ouesuono, umo npu nponopyUOHANILHOM YMEHbUIEHUU Ouamemp 3payka mMax xice
ymenvwuncs 6 100 pas, m.e. Ha cemyamky om mo4euHo2o UCmouHuKa cmaio npuxooums ¢ 10000 paz menvute
snepeuu (3 banna). T.e. na npedene nocie ymenvulenus pebama cmoaenu eudems auiv 36e30ui, ¢ 10000 pas
bonee apkue, uem cetivac. 10000 paz coomeemcmeyem pasuuye 6 10 36e30HbIX 8eqUYUH, NOIMOM)Y NPOHUYAHUE
cocmsuno 6-10=-4"(3 6anna). O6vexkmos spue >mo2o npedena Ha semnom nebe mpu — Connye, Jlyna u
Benepa. Ilpu smom nouwvio uonsvt moawvko Jlyna u Benepa, o smo ne 36e30wut (1 6ann). [losmomy omeem — Hu
00HoO1L 36e30b1 (1 Oan punanbHbL OMEEM NPU BEPHBIX PACCYHCOCHUAX).

3. B npousBenenun baxkoBa «CepeOpsiHOE KOTBITIIE» €CTh
takue ctpoku: «Houb MecsauyHas, cBernas, AajJeKko BUAHO. [ saut
Japénka — Koika OJM3KO Ha MOKOCHOM JIOKKE CHUIHUT, a Mepen
Hel k03En. CTOUT, HOXKKY MOJHSUIL, @ Ha Hel cepeOpsHOe KOMBITIIE
ONecTHT.

.. Tyr BchopbeirHyn Ko3€1 Ha Kpblly W JaBal 1o Hel
cepeOpsHbIM KOmbITIEM OuTh. Kak HCKpbI, H3-TI0J HOXKHU-TO
KaMeIlKy nockinanuch. KpacHele, ronyOsie, 3enéHbie, OUPIO30BbIE
— BCSKHEM.

[Ipen Bamu wmmrocTpanus 3Tux cTpok (puc. 1). Ykaxure, B
Kakoe BpeMs HOuM (HA4yalo HOYM, CeperHa WU TOJ YyTPO)
MIPOUCXOIMIIA OMHChIBaeMble coObITHsA. OTBeT 06ocHylTe. Kakue
ACTPOHOMHYECKHE  HETOYHOCTH  JOMYCTHJI  XYJOXHUK  Ha
WJUTIOCTpaLu?

Puc. 1



Pewenue:

Heno npoucxoouno ympom. Ha pucynke nokazan cmaperowuii Mecsy, 8 Ce6epHOM NOIY-ulapuu 3emiu
(Bascos nucan ckazvl 06 Ypane), cmaperowuii mecsiy MON*CHO Hab00ames moabko neped ocxooom Coanya (3
oanna).

K acmponomuueckum HemouHOCmsm MONCHO OmMHecmu cledyiouue.

1) nunus, coeOuHsaIOWAs «POACKU» MeCAYa O0INCHA ABAAMbCL OUAMEMPOM JIYHHO2O OUCKA, HA PUCYHKE
«POACKUY A68HO Oolee «OnunHbiey (3 6anna),

2) 0KOJIO Mecaya HapuUco8ambvl 36€30bl, HO APKOCHb MECAYA CIUUKOM BEIUKA U PACCESHHbIL IVHHbIU C8em
He N0360Jsem HAO0amb 36e30bl 0K0JI0 JIYHHO20 Jucka. Kpome moeo, Ha ceemaom npedympennem Hebe (Ymo
coomeemcmayem aze mecaya u e2o blcome HA0 OPUOHMOM) BUOHBI MOTLKO CaMble SAPKUe 36€300bL,
KOMOPbIX 3aMemHO MeHblle, Yem Hapucosano na puc. 1 (2 6anna).

3) 36e30b1 Hapucosamsl CYYAUHBIM 00PA3OM

4. BBI‘-II/ICJ'II/ITC, Ha CKOJIBKO 3BE3JHBIX BCIIMYUH SAPKOCTH Oejoro KapjMKa MCHBIIC HaXOJJAIICTOCsa Ha TOM
xe pacctossHUM OoT HaoOmomarens Connua. Temneparypy Oenoro kapiuka MPHUHSATb PaBHOM TeMIepaType
Connua (takue Oernble KapiMKM Takke BcTpedarorcs). Paamyc Oenoro kapinuka B 100 pa3 MeHbuie
COJTHEYHOTO, MAaCChI ATHX 3BE3]] PaBHEI.

Pewenue:

Ceemumocmp 36e30u1 L=47R%cT* umo npu pasnvix memnepamypax oacm L~R%. ITosmomy ceemumocms
cocmasum 10 om conneunoii (5 6annoe), uru na 10™ crabee (3 6anna).

5. [peamonoxxum, poBHO MocepeanHe Mexay 3emuieir 1 Mapcom Bokpyr CorHITa IO KpyroBoid opoute
Bpamaetcs haphopoBsliii yaitHuk Maccoi 0.5 kr. OnpenenuTe nepro1 BpallieH!s YaitHUKa.

Pewenue:

Bonvwas nonyoce opbumet uaiitnuxka cocmasm (1+1.523)/2=1.25 a.e. (3 6anna)

Cuoepuueckuti nepuod obpawjenus YauHuka (Vums, ymo macca 4aunuxa u 3emnu HamMHo20 MeHbULe MACCbl
Connya) cocmasum 1.25%%2=1.40 semnozo 200a = 510 3emuvix Oneti (5 6annos).

6. BbI mpocHyHCh HA HEM3BECTHOM BaM HEOOMTAEMOM OCTPOBE U 3aMETWIIH, YTO B TEUCHUE CYTOK
MakcuManbHast BeicoTa CoJHIIA HaJl TOPU30HTOM cocTtaBisieT 40 rpagycos.

Kaxk 0e3 cpencTB cBs3M, COBPEMEHHBIX BBIYMCIUTENBHBIX YCTPOHCTB U YaCOB, 32 BPEMs, HE ITPEBBIIAIOIICE
1 Mecs1, Mpy HAJTMYUH SICHOM MOTO/BI OTIPENICITUTh

A) INonymapue, B KOTOPOM BBl HAXOIUTECh

b) IlpumepHoe Bpems roaa

B) [Ipumepnyto mupoty

Pewenue:

Ilockonvky makcumanvhas (m.e. nonyoennas) evicoma Connya cocmasnsiem 40 epadycos, mo ocmpos
3a6€00MO HAXOOUMCSL 8HE 30HbL MPONUKO8, YMO 3AMEeMHO obae2uaem 3a0ayy.

A) Honywapue Houbio MONHCHO Onpedenums nNo OKOIONONAPHBIM CO36e30UAM U camoll Haruuuro [loasproi
36€30bl (cegepHoe) unu OMCYymCcmauro apKou 36e30bl 8 Mecme, OMHOCUMENbHO KOMOPO20 NPOUCXOOUM
spawerue neba (10xcuoe). [{ném smo 603modcHo no Habdawoenuro osudxcenus Connya — & cesepHoM OHO 6yoem
08U2ambCsl Cllesa Hanpaeso (K 102y Om 3eHUma), 8 INHCHOM CNpasad HAeso (K ceeepy om 3enuma). Boausu
aKeamopa smom memoo e paboman ovl — mam ConHye ModAcem 08UAmMbCsi KAK K cegepy, max u K 12y om
senuma. (/Iro6oi uz memooos — 3 oanna).



B) Bpemsa 2o0a mooicno onpedenumsv no co36e30uio, 6 KOmMopom Haxooumcs JIyHa 6 NOaHONYHUe uiu
gHewHAs nianema 8 npomusocmoanuu. OHo npomugononoxcno mouxe Haxodrcoenus Conmya. AHanoeuuHo,
eciu bl XOPOULO 3HAKOMbI C USMEHEHUEeM CE30HH020 8UOA 36€30H020 Heba — Mo No 8Udy PUCYHKA CO36e30Ull 8
Hauane unu KoHye Houu. Tak, ocxodsawuti Ha eeuepHem Hebe Opuon coomeemcmeayem Oexabpro, a eciu OH
gocxoo0um neped ympenueil 3apéii — utono. B nobom criyuae, 6am nompedyemcs 3Hanue 36e30H020 Heba — u
UMEHHO MAK OPUEHMUPOBANUCH NO BPEMEHAM 2004 8 OpeGHOCMU (711000 6€PHO APZYMEHMUDPOBCAHHbBLIL MEN 00
3 6anna)

B) Llupoma onpedensiemcs no evicome Illonsipnou 36e3061 (cmpozo 2o8ops — Cegeproco noaroca mupa) 6
cesepnom nonywapuu uau FOoxcnozco nonoca mupa — 6 IOdxcnom. B Onesnoe epems wupomy MONCHO
onpeodenums no ONuHe NOJYOeHHOU (CAMOU KOPOMKOU) MeHU Om 8ePMUKAIbHO20 NpeoMema no OMHOUEHUIO K
gblcome 2mo2o npeomema (no cymu — no noayoennou evicome Connya, edb Mbl 3HAEM MecAy 200d, m.e.
NPUMEPHO MOJCceM Oonpedenums e20 CKIOHEeHUe, KOMopoe OOHO3ZHAYHO CBA3AHO C 8bICOMOU U WuUpomot). (2
oanna 3a 110601 6epHbLIL APZYMEHMUPOCAHHBLI MEN00).

B n106om cnyuae cnedyem oyenusamo eeprvle paccyscoeHus U NOHUMAHUE CYMU ONUCLIBAEMbLX S8TIEeHUIL.

CuapaBounble 1anHble: Hexoropble napameTpsl 6ouabiiux mianet CosHeunoi CucremMbl

IInanera Bonpmast monmyocs | Cumepudeckuii mepuox  oOp-st |HakioH ocu  BpamieHust K
OpOUTEHL, a.e. BOKPYT OCH, CP.COIH.CYT. IJIOCKOCTH OPOUTHI, °

Mepkypuii 0.387 58.6462 0.01

Benepa 0.723 -243.0185 (Bp-e oOpaTHOE) 177.36

3emis 1.000 0.99726963 23.44

Mapc 1.523 1.02595675 25.19

IOnutep 5.204 0.41354 (ua sxBaTOpE) 3.13

CarypH 9.584 0.44401 (ua sxBaToOpe) 26.73

VYpau 19.187 -0.71833 (ma sxBaTOpE) 97.77

Henryn 30.021 0.67125 (ua sxBaTope) 28.32

‘Macca Conrua 2-10% kr, 3emu 6-10% kr, 1a.e.=1.496-108 kvm; Bousiuas M0JIyoCh OpOUTHI JIyHBI 384-10%
kM; I'paBuTammonHas noctosaHas G=6.67-101 H*m?/kr?; [lupora Kasauu — 55°47"; yrinosoii pasmep ConHia -
32", pannyc ConHua — 6.96-10° km; MPOJIOJKUTENIBHOCTh TPOIIMYECKOTo roja Ha 3emiie 365.24 cyTok.

3aoanus  paspabomanvl Ha Kageope acmpoHomMuu u Kocmuyeckou eceodesuu Kazanckozo
peoepanvroco yHueepcumema, Co ecemu eonpocamu obpawamvcs k Kyuxogy Pomamny AHrosnesuuy,
e-mail: gilgalen@yandex.ru men. +7 (843) 2927797



Bceepoccuiickas oiuMnuaaa mo aCTpOHOMMHA
2019/2020 yuyeOHbIii roa
MyHUIMTIAJBHBINA 3TaN
11 kaace
PEHIEHUSA 3AJTAY
Omeemul 002iCHbL ObIMb NOOPOOHBIMU U CHAOIICEHbL NOSAICHEeHUAMU U pucyHKamu. Kascoas 3adaua
oyenugaemcs 8 8 6annos. Bpems na evinonnenue 3aoanusi — 180 munym.

1. Yacto MOXHO BCTPETUTH (pa3zy, 4To yrioBoe pacctosaue mexay JIlynoi n ConHieM B MOMEHT (ha3bl
nepBoil (WM mocienHel) yeTBepTH (T.e. Koraa st HaOmojatens Ha 3eMiie OCBEHIeHa POBHO IOJOBHHA
JIYHHOTO Jaucka) coctaBisieT 90 rpagycoB. B uéM HETOYHOCTH JAHHOTO YTBEpKIeHUs? Brruucianre uCTUHHOE
3Ha4YeHue 3Toro yria. O0s3aTeabHO MOSICHUTE CBOM OTBET PUCYHKOM.

Pewenue: Ymeepowcoenue 6vio 6v1 6epHuim, eciu Ovl Connye pacnonazanocb HA OecKOHeuHO
oonvuwom paccmosinuu. Ho uz-3a koneunocmu paccmosmust 0o Coanya smom yeon menee 90 epadycos (2 danna)
(umenHo max u Ovi10 8nepavie usmepero paccmosnue 0o Connya). O6O3HAUUE UCKOMDBLLL V20T 0, A PACCMOSAHUE
0o Jlynwi R, necko nonyuum

tg a=1la.e./R, tg a=1.496-10%/384-10° = 386.6; 0~89.85°=89°51" (4 Hanna eviuucnenus)
(m.e. 90° — smo yeon npu eepwune «3emnsny 6 mpeyeonvnuxe «Connye — 3emns — Jlyna).(2 b6anna
PUCYHOK)

2. B xuure fna Jlappu «HeoObikHoBeHHbIE MpukimtoueHus Kapuka u Bamamy pedsra, BHITUB BOIILIEOHBIN
HAIUTOK, YMEHBIIUIIUCH B pa3Mepe. pearoiaras, YTo pocT pedaT B 0OBIYHOM COCTOSHUM ObuT 1 MeTp, a cranu
OHM pa3MepoM B 1 cM, paccuuTaiiTe, CKOJbKO 3BE3]l MOTJM OHM YBHMJIETh Ha HOYHOM HeOe, Korja CTaju
MajeHbkuMu. CuuTaiiTe, YTO NPU YMEHBIICHWU MPONOPIUH Tela YelOBEKa OCTAIOTCS TMOCTOSIHHBIMH, a
YYBCTBUTEJIHHOCTh CETUYATKHU IJ1a3a HE MEHSETCS.

Pewenue: ouesuono, umo npu nponopyuOHANLHOM YMEHbUIEHUU Ouamemp 3payka maxK oice
ymenvwuncs 6 100 pas, m.e. Ha cemyamky om moueuHo2o ucmounuxa cmaio npuxooums 6 10000 paz menviue
snepeuu (3 banna). T.e. na npedene nocie ymenvulenus pebama cmoaenu eudems auiv 36e30ui, ¢ 10000 pas
bonee apkue, uem cetivac. 10000 paz coomeemcmeyem pazuuye 6 10 36e30HbIX 8eIUUUH, NOIMOMY NPOHUYAHUE
cocmsuno 6-10=-4"(3 6anna). O6vexkmos spue >mo2o npedena Ha semnom nebe mpu — Connye, Jlyna u
Benepa. Ilpu smom nouwvio uonsvr moavko Jlyna u Benepa, o smo ne 36e30wut (1 6ann). [losmomy omeem — Hu
00HO1L 36e30b1 (1 Oant punanbHbL OMEEM NPU BEPHBIX PACCYIHCOCHUAX).

3. B npousBenenun baxkoBa «CepeOpsiHOE KOTBITIIE» €CTh
takue ctpoku: «Houb MecsauyHas, cBernas, AajJeKko BUAHO. [ saut
Jlapénka — Kolka OJM3KO Ha MOKOCHOM JIOXKKE CHUIUT, a Mepej
Hel k03En. CTOUT, HOKKY MOJHSII, a HA Hel cepeOpsHOe KOMBITIE
ONecTHT.

.. Tyr BchopbeirHyn Ko3€1 Ha Kpblly W JaBal 1o Hel
cepeOpsHbIM KOmbITIEM OuTh. Kak HCKpbI, H3-TI0J HOXKHU-TO
KaMeIlKy nockinanuch. KpacHele, ronyOsie, 3enéHbie, OUPIO30BbIE
— BCSKHEM.

[Ipen Bamu wimrocTpanus 3TUX CTpok (puc. 1). Ykaxure, B
Kakoe BpeMs HOuM (HA4ajao HOYM, CepelrHa WU TMOJ YTpPO)
MIPOUCXOIMIIA OMHChIBaeMble coObITHsA. OTBeT 06ocHylTe. Kakue
ACTPOHOMHYECKHE  HETOYHOCTH  JOMYCTHJI  XYJOXHUK  Ha
WJUTIOCTpaLu?

Puc. 1



Pewenue:

Heno npoucxoouno ympom. Ha pucynke nokazan cmaperowuii Mecsy, 8 Ce6epHOM NOIY-ulapuu 3emiu
(Bascos nucan ckaszvl 06 Ypane), cmaperowuti mecsiyy MOXCHO HaO00ams moavko neped socxooom Connya (3
oanna).

K acmponomuueckum HemouHOCmsM MOJNCHO OmMHecmu cledyiouue.

1) nunus, coeOuHsaIOWAs «POACKU» MeCAYa O0INCHA ABAAMbCL OUAMEMPOM JIYHHO2O OUCKA, HA PUCYHKE
«POACKUY A68HO Oolee «OnunHbiey (3 6anna),

2) 0KOI0 MecAaya Hapuco8aHuvl 36€30bl, HO APKOCHb MECAYA CIUUKOM BEIUKA U PACCESHHBLUL IYHHbII C8em
He N0360Jsem HAO0amb 36e30bl 0K0JI0 JIYHHO20 Jucka. Kpome moeo, Ha ceemaom npedympennem Hebe (Ymo
coomeemcemayem aze mecsaya u e2o 8blcome HA0 2OPUBOHMOM) BUOHbL MONLKO camble sPKue 36€30bl,
KOMOPbIX 3aMemHO MeHblle, Yem Hapucosano na puc. 1 (2 6anna).

3) 38e30b1 Hapucosanbl CAYUAUHbIM 00PA3ZOM

4. BBI‘-II/ICJ'II/ITC, Ha CKOJIBKO 3BE3JHBIX BCIIMYUH SAPKOCTH oeJoro KapjMKa MCHBIIC HaXOJJAIICTOCsa Ha TOM
e pacctosiuuu oT HaOmomatens Connna. TemmepaTrypy Oenoro kapiauka npuHsaTh paBHod 11600 K Pagmnyc
6enoro kapnuka B 100 pa3 MEeHbIIIE COTHEYHOTO, MACCHI 3TUX 3BE3]] PABHBI.

Pewenue:

Ceemumocmp 36e3061 L=47R?cT*, Temnepamypa Coanya 5800 K (3 6anna 3nanue é ouanazone 5000-
6500K 3nauenue cuumaemcs eepuwvim). Ilosmomy (npu omnowenuu memnepamyp 8 2 pasza) Cceemumocno
cocmaeum 1.6*10° = 1/625 om conneunoii (3 6anna). B 36e30nvix eenuuunax smo na 6.99=7" cnabee (2
oanna).

Ipumeuanue: ecau memnepamypvt npunumanucos unwvimu (om 5000 oo 6500K), no Oanvhetiwue
PAcCyiHcOerus U bIHUCTIEHUS 6epHble, MO omeem 6yoem makKxice UHbIM, HO WKOJIbHUK NOAYYaem NOIHbLL Oal.
Ecnu npunumanocy umoe 3nauenue memnepamypol, oyeHka cHudxcaemcs Ha 1, 2 unu 3 6annia npu eepuvix
OCMANILHBIX BLIYUCTICHUSIX.

5. 14 oxta6ps 2020 roma nmpousonuio npotTuBocTossHe Mapca. Korga mpousoiiaer ciemyromiee
MIPOTUBOCTOSIHUE 3TOM IUIaHeThl? 1 peneHus 3ToM 3a/1a4i Bbl MOYKETE HUCII0JIb30BATh TOJIBKO JTAHHBIE,
MIPUBEJICHHBIC B CIPABOYHOM pa3Jielie.

Pewenue:

Hatioem cudepuueckuii nepuod obpawenus Mapca. On cocmasum 1.523%2=1.8795 semnozo 200a (3
oanna).

U3 ypasnenus cunoouuecko2o 08UNCEHUSI NOTYYUM UHMEPBAL MEHCOY NPOMUBOCOAHUAMU

1/S=(1 - 1/1.8795); S=2.137 200a unu 2 200a 50 oueii (3 6anna). [losmomy credyiowee npomueocmosHue
npousoiidem npumepro 30 okmsops 2022 200a (2 6anna oama).

Ipumeuanue: anpuopnoe ucnonvzosatue (6e3 661600a) CUHOOUYECKO20 nepuooa obpawenus Mapca
CHUdIcaem oyeHKy Ha 3 banna, m.e. 5 6108 MAKCUMATLHO 3a 3a0aUy..

6. BBl npoCHYTUCH Ha HEM3BECTHOM BaM HEOOUTAEMOM OCTPOBE U 3aMETHJIH, YTO B TEUEHHE CYTOK
MakcuMaibpHas BeicoTa CoJIHIIA HaJl TOPU30HTOM cocTaBiseT 40 rparycos.

Kak 6e3 cpencTB cBsI3U, COBPEMEHHBIX BBIUMCIUTENBHBIX YCTPONUCTB U YacoB, 3a BpeMsl, HE MPEBbIIIAIOIIEe
1 Mecs1, IpyU HATMYUU SICHOW TIOTOJIbI OIIPENENINUTD

A) [onymapue, B KOTOPOM Bbl HAXO/IUTEChH

b) IlpumepHoe Bpems roaa

B) Ilpumepnyto mmpoty

Pewenue:



Ilockonbky makcumanvuas (m.e. nonyoennas) evicoma Coanya cocmasnsem 40 epadycos, mo ocmpos
3a6€00M0 HAXOOUMCS 8HE 30Hbl MPONUKOE, YMO 3aMemHo obae2uaem 3a0ay).

A) Ionywapue HOUBIO MOINCHO ONPeOenUnmsd NO OKOIONOJAPHLIM CO38e30UAM U camoli Hanuyuio Tlonaprot
38e300bl (cegepHoe) Ui OMCYmMCmeuto apKotl 36e30bl 8 Mecme, OMHOCUMENbHO KOMOPO20 NPOUCXOOUM
8pawerue neba (1oxcuoe). [ném smo 803m04cHO no Had.woeHuro dgudxcenus Connya — 8 ceBepHOM OHO 6yoem
08U2AMbCS Clle8d HanNpaso (K 102y OM 3eHUMa), 8 I0JCHOM Cnpasa Haieso (K cegepy om 3eHuma).Boiuzu
9Keamopa smom memoo ne paboman ol — mam ConHye Modcem 08Ucamuvcs KaK K cegepy, mak u K 102y om
senuma. (/0601 uz memoooe —3 oanna).

B) Bpemsa eooa modcno onpedenumv no cozgesouro, 8 KOmMopom Haxooumcs JIyna 6 noiHonyHue uiu
gHewHss nianema 6 npomugocmoanuu. OHO npomueononoxcHo mouke Haxoxcoenus Coanya. Anano2uyHo,
ecniu 8bl XOPOULO 3HAKOMbI C USMEHEHUEM Ce30HHO20 8U0A 36€30H020 Heba — Mo No 68Uy PUCYHKA CO38€30UlL 8
Hauane unu konye Hoyu. Tax, eocxooswuu Ha eeyepnem Hebe Opuon coomeemcmeyem 0ekaopio, a eciu OH
80Ccxo00um neped ympenHeu 3apéi — uwono. B arobom ciyuae, 6am nompedyemcs 3Hauue 36e30H020 Heba — U
UMEHHO MAK OPUEHMUPOBANIUCH NO BPEMEHAM 200d 8 OpesHOCIU (7110001l 6ePHO apZyMeHmupoeaHHblil Memn oo
3 6anna)

B) lupoma onpedensiemcs no evicome [lonsipnoii 36e3061 (cmpoco 2o8ops — Cegeprnoco noaroca mupa) 6
cesepnom nonywiapuu unu FOoxcnoeo nomnoca mupa — 6 IOoxxcnom. B Onesnoe 6pems wupomy MOMHCHO
onpeodenums no ONUHe NOJYOeHHOU (CAMOlU KOPOMKOLL) MeHU Om 8ePMUKAIbHO20 NPeOMema nO OMHOUEHUIO K
gvicome 2mo20 npeomema (no cymu — no noiayoenHou evicome ConHya, 6edb Mvl 3HAeM Mecay 200a, m.e.
NPUMEPHO MOJCeM Onpedenums e20 CKIOHEHUe, KOMOopoe OOHO3HAYHO C8A3AHO C 8bICOMOU U WUpomou). (2
oanna 3a 110601 6epHbLIL APZYMEHMUPOBCAHHBLI MEN0O).

B n1obom cnyuae cnedyem oyeHusamo 6epHbie paccylcoeHuss U NOHUMAHUE CYMU ONUCLIBAEMbLX SGTIeHUII.

CﬂpaBO‘lele JAaHHBIC: HeKOTOpl:Ie mapamMeTpbl o0oabinx miaanet CojiHeuHoii CucreMbl

[Inanera Bonbmas monyock | Cumepuueckuii mepuon ob0p-s |Hakimon ocu  BpamieHus K
OpOUTEHI, a.c. BOKPYT OCH, CP.COIH.CYT. IJIOCKOCTH OPOUTHI, °

Mepkypwuii 0.387 58.6462 0.01

Benepa 0.723 -243.0185 (Bp-¢ oOpaTHOE) 177.36

3emis 1.000 0.99726963 23.44

Mapc 1.523 1.02595675 25.19

KOmurep 5.204 0.41354 (ma axBaToOpe) 3.13

Carypu 9.584 0.44401 (=a axBaTope) 26.73

VYpan 19.187 -0.71833 (ma sxBaTOpeE) 97.77

Hentyn 30.021 0.67125 (ua axBaTope) 28.32

‘Macca Comrua 2-10% kr, 3emmn 6-10%* kr, 1a.e.=1.496-10° km; Bombrmas HoJyoch opOUTHI JIyHBI 384-10°
kM; ['paBuTamuonnas noctosuHas G=6.67-10" H*m?/kr?; [llupora Kaszanu — 55°47"; yriosoii pasmep ConHia -
32", paguyc Cosnia — 6.96-10° kM; IpoJ0JKHTENLHOCTh TPOIMUYECKOTO To1a Ha 3emiie 365.24 cyTok.



