


COJEPKAHUE

BBEJEHUE
. IEPEYEHBb MIPAKTUYECKHUX 3AHATUN 11O JUCHUILINHE

. METOAUMYECKHE PEKOMEHJIALIUMU 110 OTAEJIBHBIM BUJIAM
NPAKTUYECKHX 3AHATHA 1

MATEPHUAJIBI IS IPAKTUYECKHX 3AHATUIA
INPAKTUYECKOE 3AHSATHE Nel

ITPAKTUYECKOE 3AHATHUE Ne2

INPAKTUYECKOE 3AHATHUE Ne3

ITPAKTUYECKOE 3AHATHUE Ne4

INPAKTUYECKOE 3AHATHUE Ne5

. KPUTEUM OLIEHKH

CIIMCOK UCTOYHUKOB UH®OPMAIINHN



BBEJIEHUE
Meroandeckue peKOMEHIAIMU TpPEAHA3HAYEHBI JJIs OOyJaIoIUXCs KOJUJISIKA, HM3ydarolnx

y4€OHYIO0 TUCHUIUIMHY ACTPOHOMUS.

MeTO,Z[I/ILIeCKI/Ie PEKOMCHAAINH BKIIIOYAIOT B cebs yqe6Hy}0 b, NMEPECUCHb 06p330BaTeJ'IBHBIX

pe3ynbraroB, 3asBieHHbIX BO PI'OC CIIO, 3agaun, 06ecrieueHHOCTh 3aHATHSA, KPATKUE TEOPETUIECKUE
U y4eOHO-METOAUYECKHEe MaTepHallbl [0 TEME, BOIIPOCHI TS 3aKPEIJIEHNUs] TEOPETUYECKOT0 MaTepuana,
3a/aHusl JUId [PaKkTUYEeCKOM pPadOThl M MHCTPYKLMIO IO €€ BBINOJIHEHHIO, METOJIMKY aHalu3a
HOJIyYEHHBIX Pe3yJbTaToB, OPAI0K U 00pa3el oT4eTa O IpoIeIaHHON padorTe.

B pe3ynbrare ocBOeHUS AUCIUTIINHBI 00YyJaIONMUIACS JTOKEH 3HATD!

CMBICJI TOHSITHIA:
aKTUBHOCTbH, aCTEPOU]], aCTPOJIOTHSI, ACTPOHOMHSL, acTpodusnka, aTMocdepa, 00,
BO3MYUIECHHUs, BOCXOJ] CBETUJIA, BpallleHue HeOecHbIX Tell, Beenennas, Benblka, [anakruka,
TOPHU30HT, TPaHyJIbl, 3aTMEHUE, BUBI 3BE3/, 30/IMaK, KaJeHIapb, KOCMOTOHHS, KOCMOJIOTHS,
KOCMOHaBTHKa, KOCMOC, KOJIbLIa IUIAaHET, KOMEThI, KpaTep, KyJIbMUHALIHUs, OCHOBHbIE TOUKH,
JIMHUH U TJIOCKOCTH HeOecHO# cdepbl, MarHuTHas Oypsi, MeTarainakTuka, MeTeop, METEOpHT,
METEOpHBIE TeJO0, A0XK/Ib, TOTOK, Miteunslii [TyTs, Mops u Matepuku Ha JlyHe, HeGecHas
MeXaHUKa, BUIUMOE U peaibHOE IBIKEHHE HEOSCHBIX TNl M UX CHCTEM, 00cepBaTOpHsi, OpOuTa,
IUTaHeTa, NOJSIPHOE CUsTHUE, TPOoTyOepaHel], CKOIUIEHUE, CO3Be3AUs 6 U X KiIacCupUKaIys,
COJIHEYHAst KOPOHA, COJHIIECTOSIHNE, cOocTaB COIHEYHOM CUCTEMBI, TEJIECKOII, TEPMUHATOP,
TYMaHHOCTb, (a3bl JIyHbl, poTocdepubie (akensl, xpoMmocdepa, uepHast Ibipa, IBOIIOLIHS,
SKJIMIITUKA, SIPO;

onpeneaeHus: pU3MYeCKNX BeJTHYMH: aCTPOHOMUYECKasl eIMHULA, adennii, 6Jeck 3Be3bl,
BO3pacT HEOECHOTO TeJa, Napajljakc, Napcek, Nepuo, nepurenuii, pusnueckue
XapaKTePUCTHKH TUTAHET U 3BE3]l, IX XUMHUECKUI COCTaB, 3BE3{HAsI BEJIMUMHA, PAHAHT,
panuyc cBETHIIa, KOCMMUYECKUE PACCTOSIHUSA, CBETUMOCTh, CBETOBOM T'0J1, CKAaTHE IUIAHET,
CHHOJMYECKHUHA U CHIICPUIECKUN TIEPUO/I, COJTHEYHAS! aKTUBHOCTb, COJTHEYHAS TOCTOSTHHAS,
crnekTp cBersaumxcs Texa CoMHEYHON CUCTEMBI;

CMBICJ padoT 1 (popmMyMPOBKY 3aK0HOB: Apuctorens, [Itonemes, ["amunes, Konepuuka,
bpyno, JJomonocosa, I'epmiens, bpare, Kennepa, HetoToHa, JleBepre, Anamca, ["annes,
benononsckoro, bpennxuna, Ctpyse, ['epummpynra-Paccena Xa66mna, lomnepa, @puamana,
OHHIITEHA;

B pe3ynbraTe 0cBOEHUS IUCHUIUIMHBI O0yYarOIIUICs TOIKEH YMeTh!

HCIOJIb30BaTh KapTy 3BE3/HOT0 HeOa JJIs HAXOKACHUS KOOPIMHAT CBETUJIA,

BBIpA)XaTh Pe3yJIbTaThl U3MEPEHHUH U pacyeToB B eAMHUIIAX MeXayHapOIHOW CUCTEMBI;

MPUBONUTH TIPUMEPHI IPAKTUIECKOTO HCIIOIB30BAHNS ACTPOHOMHUYECKUX 3HAHHH O
HeOeCHBIX Telax U UX CUCTeMax; pellaTh 3aJauyd Ha IpUMEHEHHE U3yYeHHbIX
aCTPOHOMHYECKHX 3aKOHOB;

OCYIIECTBIISITH CAMOCTOSITEIILHBIN MOMCK HH()OPMAIIMH €CTECTBEHHOHAYYHOTO CO/ICPIKAHUS C
HCIOJIb30BAHUEM Pa3IMYHBIX HCTOYHHUKOB, €€ 00pabOTKy U MpPEACTaBICHUE B pa3HBIX
bopmax;

BJaJeTh KOMIETEHIUSIMH: KOMMYHUKAaTUBHOHN, pe(IeKCUBHOM, JINYHOCTHOTO
CaMOpa3BHUTHS, IICHHOCTHO-OPUEHTAIMOHHOMU, MPO(ECCHOHAIEHO-TPYIOBOTO BEIOOpA.

O0beM BpeMeHH, BBIJCISIEMBIN Ha MPAKTHYECKUE 3aHATHUS 110 TUCIHILIHHE -10 gacos.

1. Ilepeuenb npakTuyeckux 3ausaTuii mo gucuuniauxe «0J16.08 Acrponomus»

\ HaunmeHoBaHue \ Copaepxxanue yueOHOIro MaTepuaJa \ Oo0bem |




pa3aesioB u 4yacos
TeM
Pa3nea 1.IIpeqmer acTpoHOMUH
Conep:xaHue yueOHOI0 MaTepuaa
Tema 1,2 IIpakTnyeckue 3aHATHSA
Beenenue B IIpakTuyeckoe 3ansitue Nel PaGota co 3Be31HOM KapToii 2
ACTPOHOMHUIO
Conep:xaHue y4eOHOr0o MaTepuasa
Tema 2,3 I[IpakTuyeckoe 3ansaTue Ne2 OrmnpenencHue MOJTOKEHUSI
CotHeunast HEOECHBIX. 2
cucremMa
Conep:xaHue yueOHOr0 MaTepuaa
Tema 4 IpakTnyeckoe 3ansaTHe Ne3 BrInolHEHHE CpPaBHUTEIBHOTO
aHajM3a 3Be3]1 U IJIaHeT. 2
CouHue u
3BE3ILI HpaKTnuqeacoe 3aHATHE Neq PSHJGHI/IC 3aJa4 Ha OmpefesieHue
BUIUMOU 1 a0CoIOTHOM 3BC3JHOU BCIIMYUHBI. 2
Conep:xanue yueOHOTo MaTepHaJia
Tema S IIpakTHyecKkue 3aHATHS
IBoJIIOIUSA IIpakTuyeckoe 3ansiTue NeS Pemenue 3a1au Ha 3akoH Xab0ia u 2
Bcesiennoii ompezieNieHue pacCTOSHUS 10 3BE3 .
Hroro: 10

IIpakTnyeckoe 3ansitue Nel

«Pabota co 3BE31HON KapTO»

Hean:

-ONpCACINTh SKBATOPHAJIBHBIC KOOPAWHATHI 3Bé?>]1.

-OMPEIeUTh BHICOTY 3BE3/] B MOMEHT KYJIbMHUHAIIHH.

-0npeCaCINTb BUAUMBIC CO3BE31UA B I[aHHBII\/JI JACHb U JaHHOC BPEMS CYTOK.
-OMPENIeTUTh JOITOTY [0 MUPOBOMY M MOSICHOMY BPEMEHHU
OO6opynoBaHue: TIOJIBIKHAS KapTa 3BE3THOTO HeOa

Teopernyeckas 4acTb
| DxBaTopuanbHBIE KOOPAUHATHI
OKJINIITHKA- BI/I)IHMBIfI FOI[I/I‘IHI)II\/'I IMyTb COJIHIIA
HebecHb1i1 5xBaTOp- MPOEKITNS 3€MHOTO SKBaTOpa Ha HebecHoi cdepe aensmmii HeGecHyIo chepy Ha
CEBEPHOE U F0XKHOE MOJIylIapue.
Y — TOYKa BECEHHETO PaBHOJICHCTBUS

L)-T0YKa OCEHHETO PABHOEHCTBUS
0. - KOOpJIMHATA- TPSMOE BOCXOXK/ICHHE- aHAJIOT JIOJTOTHI B TeorpagMuecKuX KOOpINHATaX, U3MEPEHHE
B 4acOBOU Mepe (ToJTHAst OKPYKHOCTD 24 yaca) OTCUUTHIBACTCS OT TOYKH BECCHHETO PABHOICHCTBHUSL.
0- KOOpIMHATa- CKJIIOHEHHE- aHAJIOT IIHPOTHI B reorpapuyeckux KoopauHatax. OTCUUTHIBACTCS OT
CEBEPHOTO MoJroca Mupa. M3mepsiercst B rpamycax.

Il BricoTa cBeTuIa BRIYHCIsAETCS MO cienyromiei popmyne: h=90 —d+ o,

rae ¢ — reorpaduueckas mUpoTa

[ TOYKM NnepecevyeHma IKNUMNTUKN U HebecHoro 3KBaTOpa ]




3eHUTHOE PAaCCTOSIHUE CBETHJI Bhruucisiercs o hopmyie Z=90-h

Bce cBeTmia, y KOTOPBIX CKIIOHEHHE 0> ¢ — HE 3aXO/SIINE Ha ATOM reorpaduueckoi mupore, a

CBETHJIA Y KOTOPBIX O <¢ — HE BOCXOSIIAs HA ATOM reorpauueckoil mmpore.

Il Cpennee comreunoe Bpemst T . BeraucisieTcs mo gopmyse T 3 = TotA

rae To— BCEMUPHOE BpeMs

a A — reorpaduyeckas mmpoTa

[Tosicnoe Bpems Bbruucisiercs no gpopmyine Tr= To+n

rze N — HoMep YacoBOro Iosica

IV MockoBckoe Bpemst Beraucisiercst o ¢popmyne Tm= To+24 (mosicHoro)+14(aucKpeTHoro)
[TpuMepsl perieHus 3a/1a4u

1.Haiinute koopauuatel Anbda Opia Ha 3Be3AHON KapTe:

PaguanbHble TMHUYM Ha KapTe- KpyTrd CKJIOHEHUH. COOTBETCTBYIOLIME UM Yachl IIPSMOIO BOCXO0KICHUS
yKa3aHbl y Kpast KapTbl. [y oTcuéTa CKIIOHEHUH CBETUII CIIY>KaT KOHLIEHTPUYECKHUE OKPYKHOCTH,
BEIUEpUEHHBIE Yepe3 Kaxabie 30 (TPeThs OT IIEHTPa OKPYKHOCTh — HeOeCHBIH SKBaTOp- cKIoHeHHe ().
JIerko BHIETh, YTO KapTa YKa3bIBAET HA 3BE3/IbI CO CKIOHEHHEM 10 45 (1300pakeHbl 3BE31IbI 10 4-i
BEJIMYMHBI BKIIOUUTEIBHO).

DKCUEHTPUYECKUN KPYT Ha KapTe — KJIUNTHKA, TOUYKU TIEPECEUCHNS KOTOPO ¢ HEOECHBIM 9KBATOPOM
UMEIOT IpsiMoe BocxokaeHue: 04 (Touka BECEHHEro paBHOJACHCTBHS) U 1249 (TOUKa OCEHHETO
PaBHOJIEHCTBUS)

Otger: a=19% 48™" §=8  44Min

2. 3anayva: 25 mag B Mockse (N1=2) yacsl nokasbiBatoT 10745". Kakoe cpennee, nosicHOE U JIETHEE
BpeMs B 3TOT MoMeHT B HoBocubupcke (N2=6, A,=5" 31")

Hano:
T,1=10%45" Pemenue:
ni=2 3Has MOCKOBCKOE JIETHEE BpeMs | 1, Hal1eM
n2=6 To — BcemupHoe BpeMst: To=1T,1-N1-2"
A2=5" 31™ To= 10"45" — 2°-2°=6"45".
B stotr MomenT B HoBocuOupcke:
Tw-"? T2 = TotAz = 6745+5731M =12"16™:;
Th2-? Tn2= To+tnz = 6745%+6"+12"45"
To-? T =Tt 2°=14745"

Xoa paGoTsl.
1. TloBTopuTe TeOpeTHUYECKH MaTepuall.
2. Bocmonbp3yiiTech mpuMepaMu perieHus 3a1a4.
3. BomonHuTe crneayromuye 3a1aHus.

3apanus.
1) Haiinure 3Be3/1bI 10 KOOPAUHATAM:
1 BapuanT 2 BapuaHT
a=23940m =15 «l12405m & —43”
a=7422m  §=-29 a2435m §=0
a=lu42m &=-16 o 124 30m 5=-23
2) Onpenenure KOOPAUHATHI 3BE3/1:
o. AHApOMETBI o JIbBa
B b. MenBenurbt B Becor
B Iepcest o Jlebens



3) Haiinure, kakue co3Be3ausi B C.IlerepOypre Buansi B 23:00:

1 BapuaHT

25 nexabpsi, HO HE BUIHBI B HIOHE B TO
K€ BpeMs U JaTy

4) B kakoe BpeMsl BOCXOJAT:

1 BapuaHT

A Opuona 30 gexabps

5) HazoBute

1 Bapuant

He3aXoAsIue Co3Be3usl:

6) KakoBa BbICOTA CBSTHJI B MOMEHT
1 BapuaHt

o Bononaca

2 BapuaHT
22 mMapTa, HO HE BUJHBI B CEHTSIOpE B TO K€ BpEMS U

naTy

2 BapuaHT
A Opuona 30 aBrycra

2 BapuaHT
He BOCXO/siIme:

BLerHeﬁ KYJIbMHHALMU:

2 BapuaHT
B Augpomena

7) Kakasi 3Be3/1a sipue ¥ BO CKOJIBKO p33:

1 BapuaHT

1 3Be31a — 3Be3qHAs BenrunuHa 6™

2 3Be31a — 3Be3aAHas BeauyrHa 8™

8) Pemnre 3a1auy:

1 BapuaHT

Bo BrnaguBoctoke(n=9) 15 mas 6*50
Beuepa. Kakoe B 3TOT MOMEHT cpejiHee,
TOYHOTO MOSICHOE U JIeTHee BpeMs B OMc
(A=4°54", n=5)

IIpakTnyeckas padora Ne 2

Py

IIpakTuyeckas padora Ne 2

2 BapuaHT
1 3Be31a — 3Be3AHas BenurHa 2™
2 3Be3/1a — 3Be3qHas BeauyuHa 6™

2 BapuaHT

[TyTeniecTBEHHUKY U3MEPHIIU CPETHEE COTHEYHOE BpEMS
"=23715"12° B MOMEHT, KOTJJa paJifio NIePeIaio CUTHA
K > MOCKOBCKOTO BpeMeHHu Ty=12". Onpenenute 10aroty
MECTa, TIe HaXOIATCS MyTENICCTBCHHUKH.

Tema: Onpenenenue MoaoKeHUst HEOECHBIX CBETHII Ha JIIOOYIO 1aTy U BPEeMs CyTOK
Heawb pabotel: Hayunts 00y4daromuxcst ycTaHaBIMBaTh KapTy Ha ONpeAeNEHHBIN Yac U Jary,
OTIpeJIeNIATh MOJI0KEHUSI HEOECHBIX CBETHUII M HAa3bIBATh HE3aXOASIIME CO3BE3AMS U 3aXOSIIHe

CO3BEC31Us 1 CBETHJIA.

Oo6opynoBanue: Kapra 3B€34HOr0 Heba ¢ HAKIAAHBIM KPYTOM.



ITopsinok npoBeneHust padboTbl

1. Ha kapty 3BE€31HOTO HEOA HATTOXKUTH JIUCT MTPO3PAYHON OyMary.

2. Kapangamom o0BeCTH KOHTYpbI Kpyra KapThl.

3. O0603HaYUTh TOUKY CeBepHOTO Tosroca mupa ( P).

4. Hanectu Ha TUCT MPO3pavyHON OyMaru JTUHUU SKIUNTUKA U HEOECHOTO IKBATOPA.

5. O003HAaYNTh HA JIMHUH SKIUNTHKHA TOYKHU: a) BECEHHEro paBHOACHCTBUA ( [] ); B) 3UMHET0
comutnectosiaus (3C); 6) ocennero paBHoaeHcTBus (); T) neTHOro conuuectosaus (JIC).

6. Mcrionb3ys kapTy 3BE3IHOTO HEOA, pACCMOTPUTE 30 JMaKaIbHBIN MOsIC. BRITUIINTE Bce CO3BE3AUs
30IMaKaJILHOTO KPyTa.

7. Ilocine 3aBepuieHus pabOTHI CAETATh BBIBOJI.

Teopus: [IpogeMoHCTpUPOBATH O0YUAIOIIMMCS YCTAHOBKY KapThl Ha 3aJJaHHYIO J1aTy U 4ac,

JUIS1 3TOrO0 COBMECTUTH BpPEMsI Ha HAKJIAJHOM Kpyre ¢ 1aToi Ha 3BE31HOM Kapre. PaccmorpeTs
OTKPBITYIO YacTb HeOecHOH cdepsrl Ha kapTe. [lepeuncinuTe OCHOBHbIE 30/JUaKATIbHBIC CO3BE3US.
3areM npemiokKUTh 00yJaroIIUMCs TIOBEPHYTh HAKJIaJHOW KPYT Ha MOJIHBIH 000pOT ¥ Ha3BaTh
HE3aXOASIIHIE CO3BE3MSL.

KonTposbHble 3a1anus K padore

Bapuanr 1

1. OnpenenuTts SKBaTOpHAIbHBIE KOOPAUHATHI 3BE31: a) [] B co3Be3auu JIbBa; 6) [ B co3Be3quu
AHJpoMenpl.

2. Ha kapTty 3B&3/1HOr0 HeOa HAJIOKUTh MOJIBUXKHBIN KPYT TaK, YTOObI BO3MOXKHO OBIJIO PAaCCMOTPETh
HeOo B mostHOYb 31 nexabpst, Bpems 24-00. PaccMOTpeTs OTKPBITYIO 4acTh HEOECHOH chephl Ha KapTe.
[Tepeuncnuth 30KMaKaIbHbIE CO3BE3/MsI, HAOI0AaeMble B 3Ty I0JHOYb. Ha3BaTek He3axonsume
CO3BE3/HUA.

Bapuanr 2

1. Onpenenuts 3KBaTOpHAIbHBIE KOOPAMHATHI 3BE3/1: a) B co3Be3auu bonbmoro Ilca; 6) B cozBe3nuu
biusHenos.

2. Ha kapTy 3B&3/1HOr0 HeOa HAJIOKUTH MOJIBUXKHBIN KPYT TaK, YTOOBI BO3MOXKHO OBIJIO PAaCCMOTPETh
HeOOo B osHOYb 8 MapTa, Bpems 12-00. PaccMoTpeTs OTKpBITYIO YacTh HEOECHOM cdepbl Ha KapTe.
[Tepeuncnuth 3011aKanbHbIE CO3BE3AM, HaOII01aeMble B 3T0 BpeMs. Ha3zBaTh He3axosmmume

CO3BE3 /M.

Bapuanr 3

1. OnpenenuTs SKBaTOPHATIbHBIE KOOPJAMHATHI 3BE3: a) B co3Be31M Becos; 0) B co3Be3quu OpHOH.
2. Ha xapty 3B€31HOr0 HEOa HANOKUTH MOJABUKHBIN KPYT TaK, YTOOBI BO3MOXKHO OBUIO pacCMOTPETh
HeOo B rosHoYb 21 utons, Bpemsi18-00. PaccMoTpeTh OTKpBITYIO YacTh HeOEeCHO! cdephl Ha KapTe.
[Tepeuncnute HaOIIOAaEMBIE 301UaKaJIbHBIE CO3Be3AMs. Ha3BaTh He3axoAsIe CO3BE3 1S,

Bapuanr 4:

1. OnpenenuTth SKBaTOpHATIbHBIE KOOPJMHATHI 3BE3/1: a) B co3Be3AuU Bonomnac; 6) B coze3iuu [ 'omy0b.
2. Ha xapty 3B€31HOr0 HEOA HATOKUTH MOJABUKHBIN KPYT TaK, YTOOBI BO3MOXKHO OBUIO pacCMOTPETh
He0o B 1osHOYb 22 ceHTA0ps, BpeMs 9-00. PaccMoTpeTh OTKpBITYIO YacTh HeOeCHOM cephl Ha KapTe.
[Tepeuncnuth 301aKaIbHbIE CO3BE3/Ms, Ha0M0aeMble B 3T0 BpeMs. Ha3zBath He3axopasmue
CO3BE311U4.

Bapmuanr S:

1. Onpenenuth SKBaTOpHALHBIE KOOPAUHATHI 3BE3/;: a) B co3Be3quu OBeH; 0) B co3Be3quu Bomonei.



2. Ha kapty 3B&31HOTO HeOa HAJIOKUThH MOJABUKHBIN KPYT TaK, YTOOBI BOZMOKHO OBLIIO paCCMOTPETh
He0o B mosHOuYb 1 Mmast, Bpems 11-30. PaccMoTpeTs OTKPBITYIO YacTh HEOECHOM cephl Ha KapTe.
[lepeuncnuth 301MaKatbHbIE CO3BE3 AN, HaOII0aeMble B 3T0 Bpems. Ha3BaTh He3axoasmmme
CO3BE3/1HU1.

Bapuanr 6:

1. Onpenenuts 3KBaTOpHATIBHBIE KOOPAUHATHI 3BE3/1: a)[] B co3Be3uu CKOpIHOH; 0) B CO3BE3IUU
Ilerac.

2. Ha kapty 3B&31HOr0 HeOa HAJIOKUTh MOJIBUKHBIN KPYT TaK, 4TOObI BO3MOKHO OBLIIO pPAaCCMOTPETh
HeOo B mosHOYb 22 Maprta, Bpemst 23-30. PaccMoTpeTh OTKpBITYIO YacTh HeOECHOM cephl Ha KapTe.
[Tepeuncnuth 301aKaIbHbIE CO3BE3/Ms, HAOII0AaeMble B 3Ty IT0JHOYb. Ha3BaTe He3axondme
CO3BE3/1U4.

IIpakTnyeckas padora Ne 3
Tema: BblinoJiHeHHe CPABHUTEJIBLHOI0 AHAJIN3A 3Be3]] U IUIaHeT
Llens pabotsl: [IpoBecTH cpaBHUTEIbHBI aHATN3 00JbIIMX U MAJIBIX Tesl COTHEeYHOH cHcTeMBbI
U 3B€3/1 (HA Ka4YeCTBEHHOM YPOBHE CPABHHUTH TeMIIEPaTYypPy NOBEPXHOCTH, MacCy U pa3Mepsl) .
Teopus
CostHeyHasl cHCTeMa — IUIAHETHASl CHCTEMA, BKJIIYAKIIAs B ce0s HEeHTPAJIbHYIO 3Be31y —
CoJiHue U Bce ecTeCTBEHHbIe KOCMHYeCKHe 00beKThI, Bpamawmuecsi BOKpyr Cosnna. Ona
chopMmupoBaach NyTéM rpaBUTALMOHHOIO CKATHS IA30NbLIEBOr0 00/1aKka mpuMepHo 4,57 mupa.
JIeT Ha3al.
Bonbiias gacte Maccel 00bekTOB COHEUHOM cucTeMsl puxoautcs Ha CosHIle, OCTalbHas 4yacThb
COJIEP’KUTCS B OTHOCUTENIbHO YEAMHEHHBIX [JIaHETaX, UMEIOIUX ITOYTH KPYroBble OpOUTHI U
pacrnoararumxcs B Mpeaenax MmouTy IIOCKOT0 AUCKa — IMJIOCKOCTH SKIMNTUKY. [11aHeTs B cBOIO
ouepe]ib MOIpa3eiA0TCs Ha IUIAHEThl 36MHOMU I'PYIIIbI U MIaHeThl-TuranTsl. B CosiHeuHOM cucteme
CYIIECTBYIOT 00JIaCTH, 3alIOJTHEHHBIEC MAJIBIMH TEJIaMH: MOSC aCTEPOHIOB, CX0XKHX IO COCTABY C
IUTAHETaMU 3€MHOU TPYIIIBI, IIOCKOJIBKY COCTOMT U3 CHIIMKATOB U METAJIOB; 32 opouToit HenryHa
pacnoiararTcs TPaHCHENITYHOBBIX 00BEKTHI, COCTOAIINE U3 3aMEP3IIeH BOAbI, aMMHaKa U MeTaHa. B
ConHeuyHoM cucTemMe CyIIeCTBYIOT U IpyrUe MOMYJISLUN MaJIbIX TN, TAKUE KaK KOMETBI, aCTEpOUIbI,
METEOPBI, METEOPUTHI M KOCMHUUECKas IbLIb. COJIHEYHAsI CHCTEMa BXOAUT B COCTAB FalaKTUKU
Mineunslii [IyTs.
ITopsinok npoBenenust padboThbI:

1. HUcnonb3ys yueOHYIO IUTEPATypy IO ACTPOHOMUU Ha OyMa)KHOM HocuTene u MHTepHeT-

pecypcbl, U3yuuTe Marepual 1o reMe «CoJHeuHas CUCTEMA U €€ COCTaBIISIOLIUE.



2. IlpoBenTe CPaBHUTENIBHYIO XapaKTEPUCTUKY TUTAHET, IPEIIOKEHHOH B BallleM BapuaHTe, U
3anosiHuTe Tadbmumy Ne 1.

Tabmmma Ne 1.

Paccros- | Ilepuon | Macca | Cpennuit Cpenusis [Tepuon Temmnepa- | CocraB
[Tnanera Hue ot | OOpare- (B 9KBATOPH- | IUIOTHOCTH | BpAIICHUS Typa aTMoc-
Connua HUs Maccax | aJIbHbII (r/.cm3) BOKpYT OBEp- bepsr
(a. e) BOKpyr | 3emiuu) | paauyc (B ocHu XHOCTH
Comnnua paauycax (3eMH.CYT.) (K)
OTHOCH- 3emin)
TEIBHO
3BE3 ]
(;ier)
Mepkypuit
Benepa
3emutst
Mapc
Onurep
Carypn
VYpan
Henryn
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[TmyTon

TabmumaNe2 IIpoBenuTe CpaBHUTEIBHYIO XapaKTEPUCTHKY IUIAHET U 3BE3]T

Haumenosanue Temneparypa, Macca Pamuyc CosBeaaue,
BBE3]IBI K (B Maccax (B paguycax B KOTODOM Haxo-
| Connna) Conuna) JUTCA 3BE3JAa
Kamenna 5200 3 2,5 BosHuunii
MeHKAaIHHAH .
| (B Bosuusero A) 9350 2,7 2,? Bosauunit
Jened 8550 21 210 | Jlebenn |
Canp 6500 12 255 Jlefens
Berensreiize 3100 20 900 Opuon
Purens 11 200 40 138 Opuos
Annpebapan 3500 5 45 Temnen
dILHAT 14 000 5 4,2 Tenen

3aaHus IO BapuaHTaM.

Bapuanr 1:

1. I[TpoBenuTe CpaBHUTENIbHYIO XapaKTEPUCTUKY IUIaHEeThl Mapc.

2. IIpoBenute aHanu3 KapiaUKOBBIX MIaHeT COTHEUHON CHUCTEMBI.

3. CpaBHHUTE TeMmepaTypy, Maccy U paanyc rianetsl Mapc u 3Be3anl [lenel.
Crenaiite BBIBO,.

Bapuanr 2:

1. [TpoBeuTE CpaBHUTENIBbHYIO XapaKTePUCTUKY TuTaHeThl FOmuTep.

2. IIpoBenuTe aHaIU3 METEOPUTOB.

3. CpaBHuTe TemrepaTypy, Maccy U paauyc mianetsl FOnurep u 3Be3ab1 Kanenna.
Crenaiite BBIBOI.

Bapmuanr 3:

1. [TpoBeauTE CPAaBHUTEIBHYIO XapaKTEPUCTHKY TIAHETHI Y paH.

2. IlpoBenute ananu3 MeTeopoB COTHEUHOM CUCTEMBI.

3. CpaBHUTE TeMIIEPATyPy, MACCy U paanyC TUIAHETHI Y paH U 3Be3/bl Pures.
Crenaiite BBIBO,.

Bapuanr 4:

1. [TpoBenuTE CPaBHUTENBHYIO XapaKTEPUCTUKY TTaHETH MepKypuil.

2. IlpoBeaute ananu3 [osica acteponioB COTHEUHON CUCTEMBI.

3. CpaBHuUTE TeMIiepaTypy, Maccy U paanyc mianetsl Mepkypuit u 38e3161 Canap.
Crenaiite BBIBO

Bapuanr 5:

1. [TpoBeauTE CPAaBHUTEIIBHYIO XapaKTEPUCTUKY TuTaHeThl CaTypH.

2. IIpoBenute ananu3 komMeT COTHEYHON CUCTEMBI.

3. CpaBHHUTE TeMIIEpaTypy, MacCy M paanyc mianetsl CaTypH u 3Be31bI AnbaeOapaH.
Crenaiite BBIBOL

Bapwuasnr 6:

1. [TpoBeauTE CPAaBHUTENBHYIO XapaKTePUCTHUKY TIIaHEeTh HenTyH.

2. IlpoBeaute ananu3 60aua0B COTHEUHON CUCTEMBI.

3. CpaBHuTE TeMIiepatypy, Maccy u paanyc mianetsl HenTyH u 3Be3/b1 betenbrese.




CrenaiiTe BLIBOJ

Bapuanr 7:

1. [IpoBeauTe CpaBHUTENIBHYIO XapaKTEPUCTUKY IIaHEThl Benepa.

2. Ilposenute ananus Iosica Kolinepa.

3. CpaBHuTe TemrepaTypy, Maccy U paauyc mianetsl Benepa u 38e3nb! 3 Boznuyero.
CrenaiiTe BBIBOJ

KoHTposbHbIE BOIPOCHI:

1. HazoBure uncno 6onpimx ruraneT COHEYHON CUCTEMBI.

2. Kakue rpyIrsl IUIaHET BbIAEISET COBpeMEeHHas acTpoHoMus B CoIHEUHOH cucteme?

3. Ilo xakuM NpU3HAKaM IJIaHEThl 00BEANHEHBI B TPYIIIHI?

4. Kakue mianetsl B COTHEYHON CUCTEME ITPUHATO HA3bIBAaTh «BHEUIHUEY», KAKUE «BHYTPEHHHEN?

5. KakoBo paccrosinue ot Connua o [lnyrona (B a.e.)?

OTBET (Ta6auna Nel) ~
Mnawera | Paccros- [Mepwon o6-| Macca | Cpeawwit |Cpeawss| Mepwop | Temnepa- | Cocras atmo-
Hie OT | pawewus |(s maccax | axpatopu- | nnot- | Bpawewws |  Typa cohepu
Convua | Bokpyr | 3emnn) |anbhuiil pa-| HOCTL | BOKPYr OCH | noBepx-
(a.e) |Connua or- . AMYC | (r/ow’) |(3emm. cyT) ut(:cnm
e () Sounn)
Mepkypuid | 0,387 | 0241 | 0055 | 0383 | 543 | 5865 | 90-690 ijy'fc‘;‘:;ce';"

Benepa 0,723 0,615 0,815 | 0,949 524 | -243,02 735 | CO, N,
3emna 1,000 1.000 1.000 | 1.000 5,52 1,00 |190-325 N,, O,

Mapc 1,524 1,881 0,107 | 0,533 3,94 1,03 |150-260 CO,, N,
{Onurep 5204 | 11,868 |317,830 | 11,209 1,33 04 H,, He
CarypH 9,583 | 29666 | 95,159 | 9,449 0,70 0,44 H,, He
Ypau 19,187 | 84,048 | 14500 | 4,007 1,30 -0,72 H,, He
Henty 30,021 | 164,491 17,204 | 3,883 1,76 0,67 H,, He
Mnyrou 39231 | 24573 | 0,0025 | 0,187 1,1 -6,39 30-60 | Ar, Ne, CH,

IIpakTyeckas padora Ne 4

Tema: Pemenue 3a1au Ha ornpesiesieHre BUANMOM U aOCOJIFOTHOM 3B€3THON BETUUHHBL.

Heas padorebl: Hayunts oOyuaromuxcst IpUMEHATh GOpMYITy Ha OIpeesieHue BUIUMOMN 1
a0COITIOTHOM 3BE3/THOW BEJIMYHMHEI P PEIICHUH 33a4. 3aKperyieHne MaTepraia 1o JaHHOH TeMe.
OTtpaboTKa MpaKTUYECKUX HABBIKOB O0yYarOIUMHUCS.

3aganue Mo BapuaHTaM

Bapmuanrt 1
1.ITapammakc ITpoumona 0,28". CkoabKko BpeMEeHH UIIET CBET OT 3TOM 3BE3/IbI 10 3emiin?
2. B uém rnaBHas mpuYrHA pa3ianydus CIEKTPOB 3BE3N?
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Bapuant 2

1.Bo ckoibKo pa3 3Be3/a MepBOil BETMUMHBI SIpUE CAMBIX CIIA0BIX 3BE3]1, BUIUMBIX HEBOOPYKEHHBIM
rJ1a30M (IIeCTON BETMYHHBI)?

2. Kak omnpenenstor paccTosiHue 10 3BE3/?

Bapuanr 3.

1. Bo ckombko pa3 3Be3na 3,4 3BE31HON BeIU4HHbI cadee, yem CHpryc, HIMEIONTUN BUTUMYIO
3BE3HYIO BETHUUHY - 1,67

2. B kakux npenenax MEHSETCS CBETUMOCTD 3BE3117

Bapuanrt 4.

1.Bo ckousbko pa3 miaHeTa, UMEOask BUAMMYIO 3BE3IHYIO BEIMUHUHY - 3, sipue 3B€3/1bl BTOPOU
3BE3/IHON BEITMYMHBI?

2. Kakue equHuIbl HCIOIB3YIOT IIPU U3MEPEHUH PACCTOSHUMN 10 3BE377

Bapuanr 5
1.Paccosaue no 3Be3abl berenbreiize 652 cB. ner. Yemy paBeH e€ napaiakc?
2. OT 4yero 3aBUCHUT LIBET 3B€3.17

Bapuant 6

1.ITapannakc Anbraupa 0,20". Uemy paBHO pacCcTOSHUE 10 3TOM 3BE3/IBI B MapCEKaxX U CBETOBBIX
rojgax?

2.KakoBa MakcumalnbHas 1 MUHUMAllbHas TEMIepaTypa 3BE317

OTBETHBI I1/3 Ne4
Bapuaunr 1 2 3 4 5 6
Bompoc 1 | p=1 2,5125= |2,5125= |2,512°= |p=1l_ D=1-=
p D p
~11,6¢B.r. 100pa3 100pa3 100pa3 0,005" Suk
1nx=3,26 cB.
r.
Bonpoc?2 | TuP ITo Ot 1nk=3,26 IBer Ot 3000 K
Pasuble H3MEPEHHUI0 1,34107° | cB.T.= 3aBHCUT a0
rOJANYHOI0 110 3¢1013km | oT t° 1000 000 K
napajiakca 5¢10°

IIpakTuyeckas padora Ne 5

Tema: Pemenue 3agau Ha onpesiesieHne pacCTOSHUS J10 3BE37 U popmyiy Xaboia.
Hean padorbl: Hayunts 00ydaromuxcst NpuMeHITh OJyYeHHbIE 3HAHUS

npu pemennu 3ana4 (Gopmyna Xab6ma). 3akpennenne MaTepuaia o JaHHOH TeMe.
OTtpaboTKa MPaKTUYECKUX HABBIKOB 00YUYaAIOIIUMHUCS.

3agaHue Mo BapuaHTaM

Bapmnanr 1




1. Kak onpenenuts paccTosiHUE 10 TaIaKTHK?
2. MOXHO JI1 YBUETh Ha HeOe HEBOOPYKEHHBIM I11a30M TYMaHHOCTh AHAPOMEIbI, €CIIM PACCTOSHUE

10 Heé coctaBisier 5¢10° nk?, a TMHEHHBII JIUAMETP 3,5°10*mk? Pa3pemaromniasi crmocoOHOCTH T1a3a
2'.

Bapuant 2

1.Yem pa3nuuaroTcs M0 COCTaBYy CHUPAIbHbIEC U DJUTUITUYECKUE TaJaKTUKN?

2.Ha KakoM pacCTOSHMHU HaXOJUTCS TalakTHKA, €CITH CKOPOCTh €& ynaneHus cocTapiseT 2210 km/c?
(ITocrostaayto Xa066na npunsaTh paBaoit 100xm/(Mrik).)

Bapuant 3

1.Kakue BHerajgakTu4eckiue UCTOUHUKH PaJHOU3ITyYCHHS U3BECTHBI B HACTOAIIEE BpeMs?
2.KakoBO CKOPOCTb yaleHus ralakTHKH, HaXoAsIIelca oT Hac Ha paccTosHuM 3+108mK?
(ITocrossanyto Xa066ma nmpuHATh paBHoi 100xkM/(C*MIik).)

Bapuant 4

1.YTo0 sABIISIETCSI ICTOYHUKOM PaAUOU3IyYEHUs B paauorajJakTuKax?

2.KakoB TMHEWHBIN AUaMETp raTaKTUKH, €CJIM OHAa BUAHA TOJI YIJIoM B 1°, a paccTrosinue 10 Heé
coctaBisieT 2,4¢10°nk?

Bapuanr 5.

1.Yem 0ObsACHSETCS KpaCHOE CMEIIIEHUE B CHEKTPax rajlakTUK?

2.KakoBo paccTosiHuE /10 TalakKTHUKHU, €CJIM B HEM 0OHapy»keHa HOBas 3Be3/ia, BUMMAsi 3BE3AHAs
BEJIMYMHA KOTOpOH +18, a abconroTHas 3BE3/1HAs BEIMYKMHA paBHa - 77

Bapuanrt 6.

1.Ha xakvie OCHOBHBIE THITBI MOYKHO Pa3JIeJIUTh TaJIAKTUKH 110 UX BHEITHEMY BUIY U Gopme?
2.I'anaktuka, HaxoAsascs Ha paccrosHud 150Mnk, umeeT BUAMMBIN yrioBod quametp 20"
CpaBHuTte €€ TuHEeHbIE pa3Mephl ¢ pa3MepaMu Hallel ["anakTuku.

OTBETHBI I1/3 Ne5

Bapuan 1 2 3 4 5 6

T

Bonpoc | Ilomu M, Her tyman. | Paguorana | HeiTpaabHbl | YBeauu. Cuexrp.

1 no U 3BE€3]1 K. 7] paccTrosiHus | JIeNTHY,
KPacHOMY CBePXI'MraH | M KBa3apbl | H MEKIY HenpaBuJI.
CMEIIEHHI0. | T. HOHM30BAHHBI | TAJIAKTHK.

i (kpome
BOIOPOJ M OeKal IMX
3JIEKTPOHBI )
Bonpoc =% - R
B _V_ —HeR = 6571 _m-M DeP

2 p= ) Ee_ﬁ = 1/3.':0'}“/ =4,3103 1k IgD—_T 41| _ S
—p =200 Mnk lg D=6
= (1,4+109", ¢ D=10*nk |
yro> 120", =1 5
MOZKHO. 104 -
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Kpurepum ouenkn

1. 3a npaBunbHbIe OoTBeT Ha Kaxnoe 3ananue II3Nel, 2 craBurcs 1 6amr. Ecnu ykaszansl 2 u Gonee
OTBETOB (B TOM UHCJIE IPABUIIbHBIN), HEBEPHBII OTBET WK OTBET OTCYTCTBYET — () OasIoB.
2. 3ananue [I3Nel, 2 omnleHUBaeTCS CIEIYIOIIMM 00pa3oM:

- BEPHO OIIpe/iesieHbl 00e KOOpAUHATHI — 2 Oaia

- BEpHO OIpeJIeNIeHa 0/1Ha KoopAuHara — 1 6amn

- 00e KOOpIMHAThI OIPEAEICHbl HEBEPHO WJIH 3a/laHUE He BbINOJHEHO — () 6ayioB

3. 3aganue I13Nel, 2 onleHUBAIOTCS CIETYIOIIUM 00pa3oM:

- BEPHO OIIpe/ie/IeHbl Ha3BaHUsI ABYX 3Be3]] (Co3Be3auii) — 2 Oaia

- BEPHO OIpe/IesIeHO Ha3BaHUe OJIHOM 3Be3/1bl (co3Be3aus) — | Oamn

- 00a Ha3BaHMsI ONpE/IEICHbl HEBEPHO MJIH 3a/laHKE HE BBIIOJIHEHO — () 6ayuioB

4. Pacuernsie 3a1aun I13NeS. ornieHnBarOTCS CIeAyIOMINUM 00pa3omM

Yka3zanus K olleHUBAHUIO Banabl

[lpuBeneHO TMOJNIHOE TPABWIIBHOE pEUICHHE BKIIOYAIONIEE PHUCYHOK, cXxeMy (Tpu 3
HEOOXOIUMOCTH), 3anmuch (usnueckux Qopmyn, oTpakaromux (U3NYECKUEe 3aKOHBI,
NPUMEHECHUS KOTOPBIX HEOOXOAMMO [UIsl PEIICHUs 3aJadd BBIOOPHBIM  CIIOCOOOM,
NPUBEJICHBI MaTEMAaTHYECKHE IPeoOpa30BaHuUs M PacUYEThl, PEJCTABICHBI OTBETHI.

[Tpy npaBUIIBHOM X0JI€ peIICHHs 3a]1a4 JOMYIICHBI OIMOKH B MAaTEMAaTHYECKHUX pacueTax 2

[Ipu mpaBUIBbHON wHJlee pelIeHHs JOoMylleHa omuOKka (He Ooree OAHON) B 3amucu 1
(U3HYECKUX 3aKOHOB WJIM MCIIOJIh30BaHBI HE BCE UCXOAHBIE (POPMYIIBI, HEOOXOAMMBIE IS
peIIeHMS.

OrcyrcTBUE pelmieHus, Oojee OTHOW OmHUOKKM B 3amucsax (usudeckux (Hopmyi, 0
UCIIOJIb30BaHUE HEMTPUMEHHMOTO B JIAHHBIX YCIOBHUSX 3aKOHA H T. II.

MakcuMaJIbHbIA 0211 3

Kpurepuii olleHKM NPAKTHYECKHUX PadoT.

Ouenka S craBuTcs 3a pabOTy, BBITIOJIHEHHYIO IMOJTHOCTHIO 0€3 OMIMOOK U HEJIOUETOB.

Ouenka 4 ctaBuTCs 32 pabOTYy, BBIIOJHEHHYIO MTOJIHOCTHIO, HO IIPU HAJIMYMU He 0oJiee 0HOM OIUOKH
¥ OJJHOTO HEJl04eTa, He O0jiee TpeX HEJT0YETOB.

Ouenka 3 craBuTCs 32 pabOTy, BBIIOJHEHHYIO PABMIIbHO HA 2/3 OT Beelt paboThl, UITH MTPH
JIOTIYIIEHUH He Oosiee 01HOM rpyOoit omnOKu, He GoJiee Tpex HerpyObIX omMOO0K, OJHON HErpyOoit
OLIMOKH U TPEX HE0UETOB, PU HATTMYUU YETHIPEX-TIATH HEJJOYETOB.

Ouenka 2 ctaBUTCS 332 padOTy, B KOTOPOH YHCIIO OMIMOOK M HEAOYETOB MPEBBICHIIO HOPMY JIJISl OLICHKH
3 WM He BBIMOJIHEHO MeHee 2/3 paboThl.

ITepedyenn pexoMeHayeMbIX y4eOHbIX H31aHui, IHTepHeT-pecypcoB, NONOJIHUTEIbHON
JIMTEepaTypbl:

OcCHOBHBIC HCTOYHHKH:

1. Boponmor-BenssimunoB b.A., Ctpayt E.K. «Actponomus»: YaeOHUK 111 00111€00pa30oBaTEIbHBIX
yupexaenuit — 11 kiacc. — M.: [Ipoda, 2014.

JlonoIHUTeIbHbIEe HCTOYHUKH:

1. JIesuran E.I1. «ActpoHoMus»: YuebHuk s 11 knacca o61eo0pa3zoBaTenbHbIX yUpeKICHHH. — M.:
IIpocsemenue, 2015.

2. Ocbkuna B.T. «Actponomust 11 kiacc: noypoussle miansl no yueouuky E. I1. JleButan», 2015r.

15



3. Kyxos JI.B., Cokonosa .M. «Pabouas Terpaap no actpoHomun 1 11 kinacca. Yaue6Hoe mocoOue».
— CII6. [Tapurert, 2013.

KypHan «3emiis U BCEIIEHHAs».

Kymukosckuii [1.C. «CripaBouynuKk aro0uTens actponomun». M.: YPCC, 2012
HNuTepHeT-pecypcenl:

http://rostest.runnet.ru/cgi-bin/topic.cgi?topic=Physics
http://www.school363.1t.ru/dist http://www.school363.1t.ru/

http://www-windows-1251.edu.yar.ru/russian/pedbank/sor_uch/phys/konon/work.html
http://physicomp.lipetsk.ru/
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