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1 MOACHUTEJIBHASA 3ATINCKA

Paboueli mporpamMmMoii yueOHON MUCHUIUIMHBI «ACTPOHOMHS» MPETYCMOTPEHO MPOBEICHHE
MPAKTUYECKUX 3aHSATHUH.

CoctaB ® colepkaHHWE NPAKTHUYECKUX 3aHATHH MO 00IIe00pa3oBaTEIbHON IMOATOTOBKE
HampaBlieHbl Ha peanu3anuio DenepanbHOr0 TOCYIapCTBEHHOTO 00pa3oBaTeNbHOTO CTaHJapTa
cpenHero odmiero oopa3oBaHusl.

Benymeit tuaakTuueckol 1eNblo MPaKTUYECKUX 3aHATUH siBiisgeTcs GOpMUPOBaHUE YUEOHBIX
MPAaKTUYECKUX YMEHUH (YMEHHH pemarh 3a/1a4u 10 aCTPOHOMMUH), HEOOXOIUMBIX B MOCIIEAYIOIIEH
y4eOHOM NeATEIbHOCTH 10 €CTECTBEHHOHAYUHBIM JAUCLUIIIIMHAM.

B paMkax mpakTHUECKOTrO 3aHATHA OOy4aroIMecss MOTYT BBINNOJHATH OJHY WM HECKOJBKO
MIPaKTHUYECKUX padoT.

ConepxaHue MpaKTUUECKUX/paboT OPUEHTUPOBAHO HA (DOPMUPOBAHNE YHUBEPCAIBHBIX YIEOHBIX
JIEVCTBUMN:

Juunocmuoix:

- JIPS CdopMUPOBaHHOCTh OCHOB CaMOpPAa3BUTHS W CAMOBOCIHUTAHUS B COOTBETCTBHH C

O0IIIEYEeTIOBEYECKMMH IIEHHOCTSMU W HJealaMH TPaXJAHCKOTO OOIIECTBa; TOTOBHOCTh W

CIOCOOHOCTH K CAaMOCTOSITENTLHOM, TBOPYECKOM U OTBETCTBEHHOM J1€ATEIHHOCTH.

- JIP9 T'oToBHOCTh M CIOCOOHOCTH K OOpa30BaHMIO, B TOM YHCIE CaMOOOpa3oBaHUIO, Ha

MPOTSHKEHUH BCEH >KM3HH; CO3HATEIbHOE OTHOILICHHE K HEMpEephIBHOMY OOpa30BaHHIO KaK

YCJIOBHIO YCHEIIHON MPOPECCHOHAIIBHON U 00IIECTBEHHON e TEeIbHOCTH;

- JIP14 CpopMUpOBaHHOCTH SKOJIOTHUECKOTO MBIIUICHUS, TOHUMAaHUS BIUSHUS COLMATBHO-

HKOHOMHYECKUX MPOIECCOB HA COCTOSHUE MPUPOIHON M COLMAIBHONW Cpeabl; MPUOOpETEHHE

OTIBITa 9KOJIOTO-HANIPABIEHHOM IESTEIbHOCTH;

Memanpeomemmnbix:

- MP4 ['0TOBHOCTh U CIOCOOHOCTh K CaMOCTOSITETbHOM MH(OPMAaLMOHHO-TO3HABATEILHON

JESITeTbHOCTH, BIIAJICHUE HAaBBIKAMHU MOJYYCHHUS HEOOXOIMMON MH(POpPMAlUU U3 CIOBapen

pasHBIX THUIOB, YMEHHE OPHUEHTHPOBATHCA B PA3IMYHBIX MCTOYHUKAX HWH(POpPMALUH,

KPUTHYECKH OIICHWBAaTh W HMHTEPIPETUPOBATH HH(OPMAINIO, MOTYyYaeMyI0 W3 Pa3IMYHBIX

HCTOYHUKOB;

- MP5 VYwmeHue WUCHOIB30BaTh CpeACTBA HH(DOPMALMOHHBIX U KOMMYHHUKaTHUBHBIX

texHosoruit (MKT) B pemieHMH KOTHUTHBHBIX, KOMMYHHKAaTHBHBIX M OpraHM3allMOHHBIX

3a/a4 ¢ CcoOJroJieHneM TpeOOBaHUNM JPrOHOMHUKH, TEXHUKH O€30MacHOCTH, THUTHEHBI,
pecypcocOepexeHns, MPaBOBbIX U 3THYECKUX HOPM, HOPM MHPOPMALIMOHHONW O€3011aCHOCTH;

B pe3ynbrate ux BHITOTHEHUS TOMKHBI OBITH CHOPMUPOBAHBI MIPEAMETHBIE PE3YIbTATHI:

- ITP1 CdhopMupoBaHHOCTh TpeCTaBIeHU O cTpoeHUH COTHEYHOW CHCTEMBI, SBOJIOIUU
3Be3]] 1 BeceneHHoii, mpoCcTpaHCTBEHHO-BpEMEHHBIX MaciiTabax BeeneHHoil;

- P2 Tlonumanue cyniHoCTH Habt01aeMbIX BO BeeneHHOM sBICHMIA;;

- TIP3 BnaageHnue OCHOBOIOJAralOIMIUMH ACTPOHOMHUYECKUMHU MOHSATUSMH, TEOPHUIMH,
3aKOHAMH W 3aKOHOMEPHOCTSIMH,  YBEPEHHOE  TOJB30BaHHE  aCTPOHOMHYECKOM
TEPMHUHOJIOTUEN U CUMBOJIUKOM.

- IMP4 CdhopMupOBaHHOCTh MPEICTABICHUNA O 3HAYCHUH ACTPOHOMHUU B TPAKTHUECKOU
JeSATEIbHOCTH YEJIOBEKA U JalbHEHIIIEM HAyYHO-TEXHUUECKOM Pa3BUTHH;

- TIPS Oco3HaHue pojii OTBETCTBEHHOM HAYKH B OCBOEHUH U HUCMOJIb30BAHUM KOCMUYECKOTO
MIPOCTPAHCTBA U PA3BUTHE MEKIYHAPOTHOTO COTPYIHUYECTBA B 3TOM 00JIacTH.

Brinmonsenue MPAKTUYCCKUX pa60T 1o yqe6H01>'1 JUCIHHUITIINHE ((ACTpOHOMI/IH» HaIpaBJICHO HaA:



- 0000meHne, cHUCTEMAaTHU3aLUIO, YIIyOJleHue, 3aKpeIuIeHHue, pa3BUTHE  IMOJyYCHHBIX
TEOPETHUECKUX 3HAHUH 10 KOHKPETHBIM TEMaM Y4eOHOM JUCIUITIIMHBL;

- (QopmupoBaHue yMEHUIl NPUMEHSTH MOJYYCHHBIC 3HAHUS HA MPAKTHKE, PEaTH3aLUI0
eIMHCTBA MHTEIJUICKTYAJIbHON M MPAKTHYECKOH eITeNbHOCTH;

- ¢opMupoBaHME U pa3BUTUC yMEHHMH: HaOJIOJIATh, CpPaBHUBATh, COINOCTABIISATh,
aHAIM3UPOBaTh, JIENAaTh BBIBOABI M OOOOINEHMS, CAMOCTOSTEIBHO BECTH HCCIICIOBAHMS,
MOJIB30BAThCS PA3JIMYHBIMU TIPUEMAaMHU U3MEPEHHN, OPOPMIISITh Pe3yIbTaThl B BUJIE TAOIUII, CXEM,
rpaduKoB;

[pakTrdeckue 3aHATHS TPOBOISATCS IIOCIE COOTBETCTBYIOIICH TEMBI, KOTOpas O00eCIeYHnBacT
HAINYME 3HaHUH, HEOOXOIMMBIX IS BBIIOJHEHHUS TIPAKTUYECKUX padoT.



2EPEYEHb IPAKTUYECKHX 3AHATHA

ILnanupyemsle
Conep:kanue . Koa-Bo
oByenus TeMbl MpaKTHYECKUX 3aHATHI 4ACOB pe3yJibTaThl
OCBOCHMA
Pa3nen 1 Ilpeamer acTpOHOMUM, OCHOBbI NMPAKTHYECKOii ACTPOHOMHH
Tema 1.2 Hebecnas | [Ipaktnueckas pabora Ne 1 [lpunimmnst 2 JIP9, MP5,
cdepa, ocoObIe omnpeereHus TreorpaduyecKoil IHMPOTH U I1P1
TOYKU HEOECHOM JIOJITOTBI o ACTPOHOMUYECKUM
chepsl HaOII0ICHUSM
Pa3nen 2 3akoHbl IBHKeHUs] HEOECHBIX TeJ
Tema 2.1 Ctpykrypa | IIpakTudeckas padora Ne 2 Pemenue 3amgad 2 JIP5, MP4
1 MacuTaobl Ha 3akoHbl Keruiepa
ConHevHoi 11P4,ITP5
CHUCTEMBI
Tewma 2.2 MeToib [Ipaktnueckas pabora Ne 3 Ompenenenue 2 JIP9, MP5,
onpeneneHus paccTosiHui 10 HEOECHBIX TEJ U UX pa3MEPOB I1P1,11P4
paccTosiHui 10 Teln
ConneuHoit
CHCTEMBI
Pa3nes 3 CosiHeuHasi cucTeMa, MeTOAbl ACTPOHOMHYECKMX MCCJIeJOBAHUI
Tewma 3.1 [Ipaktnueckas pabora Ne 4 PabGora c 2 JIP4,
[IpoucxoxneHue MOABMKHOM KapTOW 3BE3/IHOTO Heoa. MP4,MP5,
ConneuHoit [IpaxTnueckas padora Ne 5 Pabora ¢ miianom 2 I1P1,ITP2,ITP4
cucrembl. Cucrema | COIHEYHOH CUCTEMBIL
3emisi—Jlyna.
Tema 3.3 [Ipaktiueckas padora Ne 6 CrnekTpalbHBIHA 2 JIP9.MP4,MP5,
OnektpoMarautHoe | aHanmus. Dddext Jlomrepa.
KOCMUYECKHE JTyYu
Pasgen 4 3Be3anl
Tema 4.1 3Be3nsl | [Ipaktudeckue pabotsr Ne 7 Pemienue 3amau 2 JIP4,
dusuko- 1o Teme «OrnpeseieHne pacCTOSHUN 10 3BE3/I, MP4,MP5,
XHUMHYCCKHE napajIaKcy I1P1,ITP2,ITP4.
XapaKTepUCTUKU U
WX B3aMMHAas CBS3b.
Pa3nen 5. Nanakruku. Ctpoenue u 3Bosonns BeejienHoii
Tema 5.2. [Ipaktuueckas padora Ne® 3akon XabO0Oma. 3 JIPS, MP5
CBepxmaccuBHbIE PenukroBoe n3nydyeHue. IIP3
YCPHBIC ABIPBI 1 .HP9, MPS,
aKTUBHOCTD IP1
TaJIAKTHUK.
NUTOT'O 17




3SMETOANYECKHUE YKA3AHUS

Tema 1.1 HeOecnas cdepa, ocodble ToukH HeOecHOM cdepbl, HeOecHbIe KOOPAUHATHI.

IIpakTuyeckas padora Ne 1

HpI/IHIII/Il'lBI onpeaejacHus reorpaqmqeacoﬁ INUPOTHI K NOJTOTHI IO
ACTPOHOMUYECCKUM HaﬁJIIOI[eHI/IﬂM.

Hessb: 3akpenuTh 3HAHHUA 10 TeMe, HAYYUTh peIlaTh 3aJadyd Ha OIpenesieHus] reorpaduueckont
LIUPOTHI ,CKIIOHEHUSI 3BE3]1, BBICOTHI KyJIbMUHALIU.

Beinosinus padorty, Bl Oynere:

ymembs:
-OMPENIEISTh BBICOTY M KYJIbMUHAIIUIO CBETHIIA;
- OTIPE/ICTISITh CYyTOYHBIE IMYTH 3BE3] OTHOCUTEIHHO HEOECHOTO 9KBATOPa
- OIpeneisaTh IO BHJY 3BE3AHOrO Heba M €ro BpALlEHUIO0 HaOJIojaTeNsl HaXOoMAILerocs Ha
CeepHoM mosroce 3emiiy;
- Onpenenarb KakoM IyHKTE 3€MHOTO IIapa HE BHJIHO HU OJIHOM 3Be3/1bl CeBEpHOro HEOECHOIO
MOJIyILLIAPHUS;
MarepuanbHoe odecniedeHne: KapTOUKH C 3aja4aMu
KpaTkue TeopeTnyeckue cBeIeHHUs:
BricoTta nomtoca Mupa Hajl TOpU30HTOM
PaccMmoTpuM, KakoBa BeICOTA MOJIFOCA MHUpa HaJl TOPU30HTOM, IO PUCYHKY 2.5, T1ie 4acTh HeOECHOM
cdhepsl U 3eMHOM mIap U300paKEeHBI B MPOEKIIMK Ha TJIIOCKOCTh HeOecHoro Mepuauana. [lycts OP
— ocChb MHpa, mapamienbHas ocu 3emin; OQ — mpoekius YacTh HEOECHOro -HKBaTopa,
napajuienbHoro skBaropy 3emiuu; OZ — orBecHas auHUA. Toraa BbICOTa MOJKOCA MUpa Hal
ropuzonToM hP = £ PON, a reorpaduyeckas mupota j = £ Q1010. OueBuaHO, UYTO 3TU YIJIbI
(PON u Q1010) paBHBI MeXAy cOO0M, MOCKOIBKY UX CTOPOHBI B3aUMHO TieprieHauKyIsspHbl (OO1
1 ON, a OQ L OP). Orctoga cremyer, 4To BbICOTA IMOJOCA MHPa HaJ TOPH30HTOM paBHA
reorpaguyeckoil mupore mecra HabmoneHus: hP = j. Takum oOpa3om, reorpaguueckyro MHUPOTY
MyHKTa HAOIIOIEHUS] MOXKHO ONPEAEIUTb, €CIIU U3MEPHUTDH BBICOTY MOJIIOCa MUPA HaJl TOPU30HTOM

B 3aBucumoctu ot Mecta HaOmoAaTeNs Ha 3emiie MEeHsIeTCs BUJ] 3BE3JHOrO Heba U XapakTep

CYTOYHOTO JIBUJKEHUS 3BE3 .



Puc. 2.5. BricoTa nostoca Mupa Haji TOPU30HTOM

[Ipomie Bcero pa3odpaTbcs B TOM, YTO U KaK MPOUCXOAMT, Ha momocax 3emud. Iloaroc — Takoe
MECTO Ha 3€MHOM IlIape, TJie OCh MHpa COBIAJIACT C OTBECHOU JIMHUEH, a HEOCCHBI YKBATOP — C
ropu3oHTOM (puc. 2.6). [nsa nabmonatens, Haxoxasmerocs Ha CeBepHoM mnointoce, [lonspHas 3Be3na
BUIHA ONM3 3€HHUTA. 37€Ch HaJ TOPU30HTOM HAXOIATCS TOJBKO 3BE3/bI CEeBEpHOTO MOJyIIapus
HeOecHON cdepbl (C MONOKHUTENBHBIM CKJIOHeHHeM). Ha IFOxxHoM momroce, HaoOOpOT, BUIHBI
TOJIBKO 3BE3/IbI C OTPUIATEIILHBIM CKIIOHEHUEM. B 000MX CiTydasx, IBHTasiCh BCICICTBUE BPAIICHUS
3eMiHM TmapauieIbHO HEOECHOMY SKBAaTOpy, 3BE3NBI OCTAIOTCS HAa HEW3MEHHOW BBICOTE Hal
TOPU30HTOM, HE BOCXOJISIT M HE 3aXOJIAT.

OtnpaBumcsa ¢ CeBepHOro mojitoca B MPUBBIUHBIE cpelHue MUpoThl. Bricota IlonsipHoil 3Be3/bI
HaJ TOPU30HTOM OylIeT MOCTENEHHO YMEHBIIATHCS, OJAHOBPEMEHHO YroJl MEXAY IUIOCKOCTSIMU
rOpU30HTa ¥ HeOeCcHOro ’KBaTopa OyneT yBennuuBaThes. Kak BUAHO W3 pucyHka 2.7, B CpeqHHUX
mupoTax (B ornuune oT CeBepHOro mojroca) Juilb 4YacTh 3BE3N CeBepHOro monymapus Heba
HUKOT/1a He 3aX0auT. Bee octanbabie 3BE37b1 Kak CeBepHOro, Tak ¥ FOKHOTO moymapusi BOCXOIST
U 3aXOMT.

BbicoTa cBeTHJIa B KyJbMUHAIIUN

IIpu cBOEM CYTOYHOM JBM)KEHUH CBETHJIA JBAXIbI MEPECEKAIOT HEOECHBbIM MepuaAMaH — Haj
TOUYKaMH [ora U ceBepa. MOMEHT nepecedeHnss HeOECHOTO MepHIuaHa Ha3bIBAeTCs KyJIbMUHAIHEH
cBeTUJIa. B MOMEHT BepxHell KylbMHUHALMM HajJ TOYKOW FOTa CBETHJIO JOCTUraeT HanOOoJjblIei
BBICOTHI Haj Tropu3oHTOM. Ha pucyHke 2.8 mokazaHo IOJIOKEHHE CBETHJIa B MOMEHT BEpXHEH
KyiabMuHanuu. Kak u3BecTHO, BBICOTA TOJIIOCA MUPa HaJl TOPU30HTOM (yros PON):
hP =j. Torma yron mexay ropusontom (NS) u HebecHbM 3kBaTopoM (QQ1) Oyner paBen 180° — |
—90° =90° —j. Yron MOS, KoTOpBIil BRIpaXaeT BBICOTY cBeTHiIa M
B KYJIbMUHAIIMHU, MIPEJCTABIAET c000i cymmy ByX yrioB: Q10S u MOQI1. Bennuuny nepBoro u3
HUX MBI TOJIBKO YTO ONPEIENNIN, a BTOPOH SIBIISIETCS HE YeM MHBIM, KaK CKJIOHEHHEM cBeTuia M,
paBHbIM d.

Takum 00pa3oM, MbI MOJy4aeM CIEIYIOUIYI0 (OpMyIly, CBS3BIBAIOLIYIO BBICOTY CBETWJIA B
KyJbMUHAIIAY C €70 CKIIOHEHHEM U reorpaduaecKoi IMpoToi MecTa HabIroAeHUS:

h=90°—j +d.

3Hast CKIIOHEHHE CBETHJIA U OTIPE/ICIINB U3 HAOIFOIEHUH €ro BBICOTY B KYJIBMUHAIIMH, MOXHO
y3HATh TeOTpa@uUECcKy0 IIMPOTY MECTa HAOIIOICHHUSI.

[Ipoxomkum Hatre BooOpakaeMoe MyTelIeCTBUE M OTIPABUMCS U3 CPEIHUX LIUPOT K IKBATOPY,
reorpaguueckas mupora koroporo 0°. Kak cienyer u3 TOIbKO YTO BBIBEACHHOW (OPMYIIbI, 3/1€Ch
0Chb MHUpa pacrioyiaraercsi B INIOCKOCTH TOPU30HTA, a HEOECHBIN IKBATOP MPOXOIUT uepe3 3eHuT. Ha
HKBATOPE B TEUEHHE CYTOK BCE CBETMJIA OOBIBAIOT HAJl TOPU3OHTOM (puc. 2.9).
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Puc. 2.9. CyrouHoe ABUKEHNE CBETUII HA HKBATOPE

Xox pabdoThI:
OTBeTUTH Ha BOIIPOCHI:
1.B kakux TOukax HeOECHBIN HKBATOp Nepecekaercs ¢ auHuen ropusonra? 2. Kak pacronaraercs
0Ch MHpPa OTHOCHUTEIILHO OCH BpaIlleHHsI 3eMJIM; OTHOCUTENFHO IIOCKOCTH HEOECHOTO MepuanaHa?
3. Kaxkoii kpyr HeOecHOI cepsl Bce cBeTHIIA TIEpeceKaroT NBax bl B cyTku? 4. Kak pacmonararorcs
CYTOYHBIE ITyTH 3BE3]I OTHOCUTEIHHO HeOecHOro sKkBaTopa? 5. Kak mo Buay 3BE3qHOTO HEOA U €ro
BpAILIEHUIO YCTaHOBUTH, YTO HalOionaTenb HaxonuTcss Ha CeBepHoM mnostoce 3emnu? 6. B kakom
MYHKTE 36MHOTO I1apa HE BUIHO HHU OHOM 3Be3/1b1 CeBEepHOro HEOECHOTO MOTyIIapus?

Pemnts 3amaun:

1.Teorpaduueckas mmpora Kuea 50°. Ha kakoil BbICOTE B 3TOM ropojie¢ MPOUCXOTUT BEPXHSSA
KyJIbMHUHALUS 3B€31bl AHTapec, CKIIOHEHUE KOTOpod paBHO —26°?7 CaenaiiTe COOTBETCTBYIOLIUN
yepTéx. 2. BoicoTa 3Be3/1bl AnbTaup B BepXHEH KyJbMHHALMU COCTaBisia 12°, CKJIOHEHHE 3TOH
3Be311bI paBHO +9°. KakoBa reorpaduueckas mupota Mecta HaOmoaeHus1? Crenaite He0OX 0 UMb
yepTéxk. 3. OmnpenenuTe CKIOHEHWE 3BE3NbI, BEPXHSAS KyJIbMHUHAIMS KOTOpPOW HaOIIOmanach B
Mockse (reorpaguueckas mupora 56°) Ha BeicoTe 47° HaJl TOUKOII tora.

4.KakoBO CKJIOHEHHUE 3BE3/1, KOTOPHIE B BallleM TOpojie KyJIbMUHUPYIOT B 3€HUTE; B TOUKe fora? 5.
Kakomy ycrnoBHIO JOIKHO YAOBJIETBOPATH CKJIOHEHHUE 3BE3/Ibl, YTOOBI OHA Oblja HE3aXOMsALIeH JUIs
MecTa ¢ TeorpauuecKoil MUPOTOH j; HEBOCXOISIICH?

6. Jlokaxxute, 4TO BBICOTA CBETHJIA B HWKHEW KyJIbMUHALIMU BhIpaxkaeTcs ¢popmyioit h=j+d —
90°.

®opma mnpeacTaBieHUs pe3yJbTaTa: BBHIIOJHEHHBIE 33JaHUS B TETPaIu Ui MPAKTUYECKUX
pador.

Kpurtepuu oieHKH: -OI[CHKAa «OTJIIMYHO» BBICTABIISIETCS CTYACHTY, €CITU BBITTOJHACTCS 6 3aJaHHiA, C
NPUJIOKEHHBIM pEIIEHHEeM K TPAKTHYECKUM 3aJaHHUsAM. -OLEHKA «XOPOIIO» BBICTABIISETCS
CTY/CHTY, €CITU BBIIIOJHIETCS 5 3aJJaHUM, C IPUIIOKEHHBIM PELICHUEM K MPAaKTUYECKUM 3aaHUSM.
-OIIeHKa «y/IOBJIETBOPUTEIBHO» BBICTABISIETCS CTYJEHTY, €CJIM BBINOJHAETCS 4 3aJaHus ¢
MPHUIIOKEHHBIM PEIICHUEM K MPAKTUYECKUM 3a/IaHHUSIM.

Tema 2.2 Metoabl onpeneneHusi paccTostHuii 10 Te1 CoJIHeYHOM CUCTEMBbI.

IIpakTyeckas padora Ne 2 Pemenne 3ana4 Ha 3akoHbl Kenuiepa.



Henab: 3akpenuTh 3HaAHUA 0 TEME, HAYYUTh PelaTh 3a/la4ll Ha ONpEJEeNIeHNEe YCIOBUM BUIUMOCTH
T€X WIM UHBIX IUJIAHET, UX CHHOJUYECKHX M CHACPUYECKHX TIEpUOJIOB, MAacC CHCTEMBI
MaTepuaIbHBIX TeJl MO0 TpeTheMy 3aKoHy Kermepa, pa3mepoB HEOECHBIX TEN U PACCTOSIHUM 10 HUX.
Bbinosinus padory, Bel Oyaere:
ymembs:
- pemiath 3aJayd Ha OMNpEAeNIeHUE YCIOBHM BHAMMOCTH T€X WM HMHBIX IUIAHET, HX
CHUHOINYCCKUX U CUACPUICCKUX HepI/IOI[OB;
- pemath 3a1a4u 1o 3akoHam Kemepa
- OIPENENIATh MacCy IIJIaHET.
MartepuanbHoe o0ecriedyeHre: KapPTOUKH C 3a7a4aMU

KpaTKne TCOPETUYCCKHUE CBCACHUA

Ilepsrlii 3axkon Kemiepa: kaxxaas ranera oopamaercs Bokpyr ConHIIa MO JUIHIICY, B OJHOM M3
doxycoB koToporo Haxoautcsi ConHIe.

Bropoii 3akon Kensiepa: paanyc-BeKTOp IUIaHETHI 32 paBHbIE TPOMEXYTKH BPEMEHHU OMHUCHIBACT
paBHBIE TUIOIIA/IH.

Tpernii 3akon Keniepa

KBagpats! 3BE3/IHBIX HIepUOJIOB oOparieHus IUTaHETOTHOCSTCS
MEXJIy CcO0OH Kak KyObl 0OJIBIINX MOTyOoCcel UX OPOUT.

dopmyna, Beipaxkarolas TpeTuii 3akoH Keriepa, TakoBa:
r? a

72 4

o)

Il

et

rae T1 u To— nepuobl o0paiieHust IByX IUIAHET; a1 U a;— OOJIBIITNE TTOJIYOCH HX OpOUT.
Xox paboTsrI:

OTBeTUTH Ha BOIPOCHI:

1. Kakue muiaHeThl Ha3bIBAIOTCS HUKHUMU?

2.Kakue riaHeTsl OTHOCATCS K HUKHHUM, a KaKHe — K BEpXHUM?

3. MosHO i Ha0JTF01aTh TPOTHBOCTOSTHUE Mepkypus? OTBeT 000CHOBATS.
4.Yto Takoe cujiepuuecKuil mepruo]] oopaieHus?

5. Moryt 11 coBlagaTh CHHOAMYECKUN U CHIEPHUECKUN TTEPUOABI KaKoTro-11b0 HeOeCHOro Teja B
Conneunoit cucreme? OTBeT 000CHOBATE.
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(5 (M, +m) _ 013
2 =73

6. Kaxgéa(%[ ' ?\’4326%36%&1 HeOeCHOro Tena, eClU HKCIEHTPUCUTET OpOHTHI € = 0.
7.Chopmynupyiite 3akonbl Kernepa. /lonosHuTe OTBET pUCYHKAMH.
8.Kaxk nazpiBaetcst Onrkaiiiasi K COJHILY TOYKa OpOUTHI IJIAaHETHI?
9. [laiiTe onpenenenne ropu30HTaILHOTO 3KBaTOPHAILHOTO Mapajlakca CBEeTUIa?
Ecnu Tounocts onpenenennii cocrapiser 0,01, MOXHO 71 ObIIIO OBI ONIPENETUTh JTMHEHHBIN pa3mep
Mepkypust mo ¢opmyne R= De sin p, ecau 6b1 paccrostaue no Hero Obuto 100 a. e.? Oter
000CHOBATb.

Jns  ycmemHoro - pemieHds — 3aJad  HEeoOXOIMMO — MPHUACPKHUBATHCS  CIEAYIOLIeH
IIOCJIENOBATEIILHOCTHU IEUCTBUM:
1) BHUMATEIBHO NMPOYUTATH YCIOBHE 3a/1a4H;
2) OTIPeICINTh, K KAKOMY pa3jieily JaHHOW TeMbl OTHOCUTCS 3a/1a4a,;
3) BBIITUCATH BCE HEOOXOAUMBIE JUIsl pPEIICHHS 3a1a49u (YOPMYJIBL;
4) mpu HEOOXOAUMOCTH BBIITOJIHUTH TOMOJHUTEIBHBIC TTOCTPOCHHSI.

[Ipumeps pelieHus pacueTHbIX 3a7a4

3amagua 1. Kak wuyacto IIOBTOPSAIOTCA HPOTUBOCTOSAHUSA Mapca,
CUJICPUYECKUI
nepuoj koroporo 1,9 roga?
Pemenue:
OueBHIHO, HY>)KHO HATH CHHOJIMYECKUH TIEpUOJI ATON (BEpXHEHl) IIIaHETHI.
Jis aTOoro Bocnonb3yemcsi GopMyIioii:

S . T
,rne Tz — cunepuueckuit nepuoy 3emiu, T — cunepudeckuit nepuoa Mapca.
S= LT - -1’—9-:‘:32,1 roga
T-7, 1
T (M +my) _ EL
Otset: S =2,1 rona. T (My+my) &

3amaua 2. Beruucnure maccy lOmnwurtepa, 3Has, uto onuH u3 ero cnyrHukoB (Mo) obOpamaercs
BOKpYT IUIaHeThl ¢ nepuonom 1,77 cyr. Ha paccrossauu 422 000 kM. (CpaBuure nemwxkenue Mo
Bokpyr FOmnurepa ¢ neuxkenuem JIynsl Bokpyr 3emnu. Ilepuon obpamienuss JIyHsl Bokpyr 3emiun
27,32 cyt., cpenHee paccrosiHue ot 3emiu coctanisieT 384 000 km).

Pemenue:

Jlns penienus 3a1auu He0OX0IMMO BOCIIOJIb30BAThCS TPETHUM YTOUHEHHBIM 3akoHOM Kemepa:

[Tpunumas 3a nepsyto napy Omurep ¢ Mo (Mi— macca FOmnurepa, m; — macca Mo, aj—
6onbiast noiyochk opoutsl Mo), a 3a Bropyro — 3emito ¢ Jlynoit ( My — macca 3emiu, my — Macca
JIynel, a  — Oomnplias monyoch opoutsl JIyHbl), a Takxke npeHeOperas Maccod CIIyTHHKOB IO
CPaBHEHMIO C MacCOM IJIaHET, MOTYyYHM:

M, a T} 422000°.27,32

— - o= 5 % ~ 317

M, &T° 384000°.1,77

.OtBer: M1 =317 M)
3agava 3. Bo ckonbko pa3 nuHelHbld pagnyc CoiHIA MPEBBIIIAET paguyc 3eMJId, €CJIM YTIIOBOU
paaunyc ConHua paseH 16"
PeweHue:
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R, 2%
Py

16. 60"

R R, = 1098,
88"
& Po

—panuyc ConHia, — BUIMMBIN yrioBoi paanyc ComHua, P _
napauiakc CosHIla, — pagnyc 3eMIId.
Otser: 109 R

3amaua 4. ®nar kopabiis nmpuBs3aH K MadyTe Ha BeicoTe 30 MEeTpoB Hal ypoBHEM Mops. Ha kakom
paccrosinuu | o Oyzaer BuzeH Ha ropuzonTe? Pemenue:

BeimotHuM pucyHOK (puc. 2).

Puc. 2

3nech h — BIicoTa duiara Hag ypoBHeM Mopsi, R — paanyc 3emmu. fcHo, uro (R + h)?=R%+ I,
Torna

= J(R+h)" - R? = J(6378+0,03)* - 6378% =19,56 xm
€CJI TIPUHATH 3a R, Hampumep, cpeaHH SKBaTOPHATBHBIN paanyc 3eMIIH.
OrtBet: 1 = 19,56 km.
3agaun.
1. Hauny4mas BeuepHsst BUIMMOCTh BeHepsl (Hanbosbiiee ee yaaneHue K BocToky ot CoHIa)
Obl1a 5 peBpans. Korga B crnegyromuil pa3 HacTynuia BUAUMOCTE BeHepsl B TeX e yCIOBUAX?
2.3Has, uto CaTypH coBepuIaeT ouH 000poT 3a 29,7 neT, HallAuTe MPOMEXYTOK BPEMEHU MEXKIY
€ro NMPOTUBOCTOSIHUSMH.

3. CHHOIMYeCKHIA TIePHO;] OOpaICHHsI OHOTO U3 aCTEPOUIOB coCcTaBIsAeT 3 roja. KakoB 3Be3MHbII
nepuo ero odpamenus okoso ConHua?
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4. Haiinure cpeqHee cyTouHOE IBHKEHHE MepKypus 1o opoute (BeIUYUHY YTy OPOUTHI, KOTOPYIO
OH MPOXOAMT 3a 3€MHBbIE CYTKH), €CIIM CHHOAWYECKUH mepuoj ero oOpaiieHus Bokpyr ConHia
paBHsiercs 115,88 cyrkam.
5. Onpeznenute mMaccy YpaHa B €IMHHUIAX Macchl 3eMJIM, CpaBHMBas JBHKeHUE JIyHBI BOKpYT
3emiTu ¢ JIBMKCHHUEM CITyTHUKA YpaHa — TuTaHuel, 0Opaniaromerocss BOKpPYT HETo ¢ mepuoiom 8,7
cyt. Ha paccrosanu 438 000 kM. [lepron obpamenus Jlyasl Bokpyr 3emmu 27,32 cyT., cpeaHee
paccrosiaue ee oT 3emuin coctanisieT 384 000 kM.
6. Berunciiure maccy nBOWMHOM 3Be3nbl o [leHTaBpa, y KOTOpOoi mepuoj oOpamieHus: KOMIIOHEHTOB
BOKpyr oOmiero meHTpa macc T = 79 ner, a paccTosHHE MEXAY HUMHU 23,5 aCTpOHOMHUYECKUX
SIUHUIIHI (a. €.).
7.Yemy paBeH TOpHU3OHTaJIbHBIM mnapamiakc lOmnurepa, korza OH HaxoAWTCs OT 3eMJIM Ha
paccrosinuu 6 a. e.? ['opuzonTtansHeii napamiakc Connna p0 = 8,8".
8. Haumensiee paccrostuue Beneprr ot 3emnm paBHo 40 MutH. KM. B 3TOT MOMEHT ee yrioBoii
nuameTtp paseH 32,4". Onpenenure TMHEUHBIN paguyc 3TOM IIAHETHI.
9. Onpenenure 1aabHOCTh TOPU30HTA ¢ Masika BBICOTOM 20 METPOB; C BEpUIMHBI TUpaMHUIbI Xeorica
(156 metpoB)?
10. Onpenenure pamuyc 3eMild, €CJIM TOHM)KCHHE TOPH30HTA C BBICOTHI 9 KHIIOMETPOB

paBHsieTcA 3;
®opma npeAcTaBIeHus pe3yabTaTa: BHITOJHEHHBIC 3a/JaHUS B TETPAIH JUIs MPAKTUYECKUX paboT.
Kputepuu onieHKHU: -OlIEHKA «OTJIMYHO» BBICTABIIAETCS CTYACHTY, €CJIM BBITIOJHIETCS 6 3aJaHul, C
MPUWIOKEHHBIM PEHIEHUEM K MPAaKTHUYECKUM 3aJaHUsIM. -OLEHKA «XOpOILIO» BBICTaBJISAETCS
CTYJIEHTY, €CJIA BBIIIOJIHAETCS 5 3aaHUH, C IPUIIOKEHHBIM PEIICHUEM K TPAKTUUYECKUM 3aJaHUSM.
-OLIEHKA «Y/OBJIETBOPUTEIILHO» BBICTABISAETCS CTYAEHTY, €CIM BBINOJHAETCS 4 3aJaHus C
MIPUIOKEHHBIM PEIIEHUEM K MPAKTUYECKUM 3a/IaHUSIM.

Tema 2.2 MeToabl onpeaejieHusi pacctossuii 10 Teji CoJIHEUHOH CUCTEMBI.

IIpakTnyeckas padora Ne 3 OnpenesieHne pacCTOSTHUM 10 HeOeCHBIX TeJl U HX pa3MepoB.

Heab: HayuyuTh BBIYUCIATH PACCTOSIHUE 1O IUIAHET IO TOPU3OHTAJIBLHOMY Napajulakcy, a HX
pa3Mepsl IO YTIIOBBIM pa3MepaM U PacCTOSIHUIO.

Beimosinus patdory, Bel Oyaere:

ymemp:

-BBIYHMCIIATH PACCTOSTHUE JI0 IUIAHET 110 TOPU30HTAIBHOMY MApaJlIakcy;

MarepuanbHoe o0ecniedeHne: KapTOUKH C 3aJauaMu
Kparkue Teoperuyeckue cBeJeHHA:
Omnpenenenne paccrosuuii B ComHeuHOil cucteme. I OpH30HTAIBHBIN Mapauiake

['opu3oHTanbHBIM MapajiakcoM (p) Ha3bIBAETCSA YroJl, MOJ KOTOPHIM CO CBETWJAa BUJAEH pajnyc
3emiid, NeprIeHANKYISAPHBIN JIyqy 3peHHUS .
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U3 tpeyronbanka OAS MOXHO BbIpa3uTh BeMUMHY — pacctosinue OS = D:

R
sin p’

rne R — paguyc 3emunn. Ilo sToii ¢popmysne MOKHO BBIYUCIUTH PACCTOSIHUE B pajuycax 3emid, a
3Hasl €ro BEJIMYHMHY, — BBIPA3UTh PACCTOSHUE B KUJIOMeTpax. M3BeCTHO, YTO JJisi MaJbIX YIJIOB Sin
p = p, €clid yroj p BeIpaxkeH B paauaHax. B onnom paauane cogepxkurcs 206 265”. Toraa, 3amensist
sin p Ha p ¥ BeIpakasi ATOT yroj B paJuaHHON Mepe, moiydaeM (GopMyiy B BUAE, YIOOHOM IS
BBIYMCIICHUI:

206265

=&,

WM (C 1O0CTaTOYHON TOYHOCTBIO)

_(2-105)"
D=-—""R

OrnpeneneHne pa3MepoB CBETUI

Puc. 3.12. YrnoBsie pa3mMepsl cBETUIIA

3Hasl pacCTOSIHUE JI0 CBETUJIA, MOXKHO OIIPENEIUTh €ro JIMHEHHBIE pa3Mepbl, €CIM U3MEPUThH €ro
yriaoBo# paauyc r (puc. 3.12). ®opmyna, cBA3bIBAIONIAs 3TH BETUYHMHBI, aHAIOTUYHA (hopMyIie s
omnpezeNeHus napaiakca:

o T
sinp’

VYuuteiBas, uto yrioBble auameTpbl naxe Connua u JlyHsl cocraBistor npumepHo 30°, a Bce
IIJIAHETHI BUIHBI HeBOOp}I)KéHHI)IM TJIa30M KaK TOYKH, MOKHO BOCIIOJB30BaThCsI COOTHOIIICHUEM sin
r=r. Torma:

D= i nbh="
P P
CnenoBaTeinHO,
P
r=-—R
p

Xon paboTsl:
Penmtr 3agaun:

1.Ha xakom paccrosHum oT 3emin HaxoauTcss CaTypH, KOIa €ro TOpH3O0HTAJIBHBINA IMApaLUIAKC
pasen 0,9"?

2.Yemy paBeH NUHENHBIN quametp JIyHbI, ecnu oHa BuaHa ¢ pacctosiHug 400 000 kM moxa yriom
npumepHo 30'?
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3.Uemy paBeH ropu3oHTaIBHBIN nmapaiuiake KOnuTepa, HabmomaeMoro ¢ 3eMiu B MPOTUBOCTOSTHUH,
eciu FOnurep B 5 pa3 naneiie ot ConHua, yem 3emis?

4. Paccrostnue JIyHbl ot 3eMiu B Oumkaiiieid kK 3eMiie Touke opouThl (iepuree)

363 000 km, a B Haubosee ynanéunou (amoree) — 405 000 kM. Onpeaenute ropu30HTAILHBIN
napajutakc JIyHbl B 9TUX MOJOKEHUSX.

o. Bo ckonbko pa3 Connue 6onbiie, yeM JlyHa, eciii UX yriioBbIe TUaMETPhl OJJUHAKOBBI, a
TOpPU30HTAJIbHBIE NapalIakchl paBHbl 8,8” 1 57’ COOTBETCTBEHHO?

6.Yemy paBeH yrioBoi auametp CoiHira, Buaumoro ¢ Henryna?

®opma npeacTaBiieHUsl pe3yJbTaTa: BHIIIOJTHCHHBIC 33/IaHUS B TETPATH JIUIS IPAKTHUECKUX
pabor.

Kputepuu oueHKH: -OIEHKAa «OTJIMYHO» BBICTABISACTCS CTYICHTY, €CJIH BBITIOJNHSICTCS 6
3aJlaHui, C TPUIOKCHHBIM PEIICHUEM K MPAKTUYCCKUM 3aJaHUSM. -OICHKA <«XOPOIIO»
BBICTABJIAACTCA CTYACHTY, C€CJIM BBIIOJIHACTCA 5 3aI[aHI/II>'I, C MNPUIIOKCHHBIM PCIICHHUEM K
MPAKTUYCCKUM 33JaHHSIM.

-OIICHKA «YyJIOBJICTBOPUTEIHHO» BBICTABISETCS CTYICHTY, €CIIM BBINOJHICTCS 4 3amaHus C
MPUIIOKCHHBIM PEIICHUEM K TPAKTUYCCKUM 3a1aHUSIM.

Tema 3.1 IIpoucxo:xxkaenune CosHeuHoii cucrembl. Cucrema 3emusa—J/lyna.
IInaneTsl 3eMHOM rPyNIbI.

IIpakTuyeckas padora Ne4 PaGora ¢ noaBH:KHOI KapTO# 3Be31HOT0 Heda.

Leas: cucteMaTH3UPOBATh U YIIyOUTH 3HAHUS 110 TEME, OTPadOTaTh MOMEHTHI
BOCXO0/1a U 3aX0/1a, BEpXHEN U HUKHEHN KYJIBMUHALUI CBETUII I10 ITOABUKHOU KapTe
3BE3IHOro Heba

Boinosinus padorty, Bel Oynere:
ymemb:
-paboTaTh ¢ KapTOl 3BE3IHOTO HEOa,;
- OIPENENSITh TOPU3OHTAEHBIE KOOPIUHATHI;
- OTIpEe/IETISITh MOMEHTBI 3aX0/a ¥ BOCXO/Ia COJIHIIA,
- OIpEeNEeNsITh OOBEKTHI MO 3aJaHHBIM KOOPIMHATAM.
OO0opynoBaHnue: IOJIBIKHAS KapTa 3BE3HOTO Heba

XoJ paboTh:
l.OHpeI[eJ'II/ITL OKBATOPUAJILHBIC KOOPAWHATHI:
3Be3na CkJi0HeHUE IIpsamoe BocxoxkaeHHe
Anrois(p Ilepcest)

Kacrop(o bimsaemnos)

Anbaebapan(o Tenbia)

Muriap(& b.Meneauiisr)
Anpranp(a Opiia)
2.0npenenuTh TOpU3OHTaNbHBIE KoOpAUHATHI Ha 21.00 B IeHb BBINOTHEHUS TPAKTUYECKON
paboThI:

3Be3na AzumyT Bricora

[omnyke (f biusHenos)

AmnTtapec(a CkopnroHa)
Honspras(a
M.MenBenuiinn)
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Apxryp(a Bosomaca)
ITpormon(o M.I1ca)

3.0npenenute MOMEHTBI BOCXO/Ia U 3aX0/1a, BEpXHEW U HUKHEWU KYyJIbMUHALIMI B JICHb
BBITIOJITHCHHS TIPAKTUYECKOM pabOTHI:

3Be3na Bocxon 3axon B.xynpmunamus | H.xynapMuHamms

Bemnsatpuke(y
Opuona)

Peryin(a JIbBa)
Berenbreiize(a
Opuona)

Purens(
Opuona)
Bera(a JIupsn)

4.0HpeI[eJII/ITI> 00BEKTEI 110 3aJlaHHbIM KOOpAWHATaM

Koopaunatst OOBbekT BericoTa BEpXHEH
KyJIbMUHALUT

209 41 muH., + 45
54 17 MuH., +46
6945 mun., - 17
13 4 25 muH., - 11
22 g 58 mun., - 30

5.Kaxue co3e3aus BocxosT B 22.35 B 1eHb IPOBEJECHUS IPAKTUUYECKON paboTh1?
3axoaar? Kynsmunupyrot?

®opma npegocTaBjieHHUs Pe3y/IbTaTa:

BeinonHeHHbIe 331aHUs B TETPAAM Ul IPAKTUYECKUX paboT.

Tema 3.1 Ilpoucxoxnenne Conneunoii cucremnl. Cucrema 3emiuasi—/Iyna.
Ili1aHeTbl 3eMHOM IPYNIIBI.
IIpakTnueckas padora Ne5S Pagora ¢ nianom CosiHe4HO# cucTeMbl.

Ienp padoTbl: M3Y4UTh XapakTEPUCTHKH IUIaHET COJHEYHOM CHCTEMBI, MX CXOACTBA U
OCOOEHHOCTH.
Beimosinus padory, Bel Oyaere:
ymembp:
-OIPENEIATh IUIAHETH U 3€MHOU T'PYIIIIBL;
-ONpeACIATh CXOACTBA W pa3ivivsad MEXKAY ILIaHCTaMU 3eMHOM rpynmnbsl W IIAHCTAMH
TMTaHTaMU;

KpaTkue Teopernyeckue cBeIeHHA:

B nentpe Conneunoit cuctembl Haxoautcs ConHIlE, BOKPYT KOTOPOTO IO CBOMM OpOHTaM
JIBUTAIOTCSl BoceMb IutaHeT: Mepkypuii, Benepa, 3emnst, Mapc, FOnurep, Caryph, Ypan, Henrtys.
o 2006 r k sToit rpynne muaHeT otHocutcs U [ImyToH, oH cumTancs 9-it mmaneront ot ConHia,
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OJTHAKO, M3-3a €ro 3HAYMTEJIbHOH oTnaneHHocTH OoT CoyHIa U HEOONBIINX pPa3MEpoB, OH ObLI
UCKJIIOYEH M3 ATOrO CIHMCKAa M Ha3BaH IJIAHETOM-KAapiMKOM. BepHee, 3TO O/lHAa M3 HECKOJIBKUX
IJIaHeT-KapyiMKoB B nosice Kolinepa. Bee ykasaHHble BbILIE IUIAHETHI NPUHATO ACIUTH Ha JBE
0O0JbIIME FPYIIBL: 36MHAsI TPYIIIA U T'a30Bble TUTAaHTHI .B 3eMHYI0 rpynny OTHOCST TaKH€ IJIaHETBHI,
kak: Mepkypuii, Benepa, 3emist, Mapc. OHU OTIMYArOTCSI HEOONBIIMMU pa3MepaMH M KaMEHUCTOM
MOBEPXHOCTHIO, & KPOME TOT0, PACIONOKEeHbI OMuxke ocTanbHbIX K ComnHily. K ra3oBbIM rurantam
otHocaT: FOmutep, CarypH, Ypan, Henryn. s HuX XapakTepHbl OOJIBIIME pa3Mepbl U HAINYUE
KOJIell, MPEACTaBISAIOMUX COOOM JIEASHYIO MBUIb U CKAMUCThie KyCKU. COCTOSAT 3TU IUIAHETHI B
OCHOBHOM M3 Ta3a.

Xoja padoThI:

1.HOJ’IB3y5ICB CIIpaBOYHbIMU JAHHBIMHU y‘le6HHKa, 3aIIOJIHHUTC Ta6J'II/II_[y C OCHOBHBIMH (l)I/I3I/I‘ICCKI/IMI/I
XapaKTEPUCTUKAMMU IIJIAHET 3€MHOM I'pyHaIibl

duznueckue IOnurep CarypH Vpan Hentyn
XapaKTEePUCTHKU

IJIaHET

Macca (B Maccax
3emun)

Huamerp (B
JuameTpax 3emin)

IInorHocts, Kr/m3

Ilepuon BpameHus

ATtMmocdepa:
temmeparypa, °C;

XHUMHAYECKUHA

3.3anoaHuB TaOIMILY, ClIeTaiTe BHIBOJIBI U YKAXKHUTE CXOJCTBA U Pa3INuus MEXIy IJIaHeTaMH-
THTaHTaMHU.

4. TlpoBeanTe KayecTBEHHOE CPaBHEHME CBOICTB IUIAHET 3€MHOM I'PYMIbI U MJIaHET-TMTaHTOB.
Vcnonp3yiiTe Ipu 3TOM CJIOBa: «BBICOKAs», «HM3Kas», «Oosblias» U T. II. B BeIBozEe yKakute
NPUHIUIHAIBHOE OTJIMYME TUIAHET 36MHOM IPYMIIbI OT MJIAHET-TUTAHTOB

XapakTepuUCTUKHI IInaneTs! 3eMHOM | IInaHeTHI-TUTAHTHI

TpYIIBI

Paccrosane or CoiHia

Pazmep

Macca

ITmoTHOCTH
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ATtMocdepa

CnyTHHKY / KOJIbLIA

5.3aKOHUNTE IPETIOKEHUSL:
Oco6eHHOCTH BpAIICHHUS TUIAHET-TUTAaHTOB BOKPYT OCH SIBIISICTCS TO, YTO OHH......

Hamuuue y IOnutepa m CaTypHa IUIOTHBIX W HOPOTSIKEHHBIX aTMocep OOBICHSETCS TeM,

Cnyrauk CatypHa.....o0nagaer MOIIHON atMmochepoi, coCTOsIIEH B OCHOBHOM U3
asora.

IInaHeThl —TUTraHTHI KMEIOT MaJIyro CpCAHIO0 IJIOTHOCTD 110 HPUYHUHE TOI'O, YTO.........
CYH_IGCTBOBaHI/Ie KOJIe1] O6H3py>KeH0 Y IUIaHECT - THTI'AaHTOB:..

IOnutep wu3nydaer 3HAYUTENBHO OOJbIIE TEIJIOBOW BSHEpruu, yeM noaydaer ee orT CoaHua.
IIpn4arHOM 3TOTO MOKHO CUUTATh. ... ..
6.01BEeTHTE HA BONPOCHI:

1. Kakue niianeTs! BXoJAT B cocTaB CoJIHEUHON CUCTEMBI?

2.Ilepeuncnute TUIaHETHI B TOpsAKe yaaneHus ux or ConHna

3.V xakoll ru1aHeThl caMblil 00JIBIION NIepenaj] THEBHON U HOUHOM TeMIiepaTyp MOBEPXHOCTH ?
4.Yem o0ycioBieHa BbICOKas TeMIepaTypa Ha oBepxHOCcTH Benepbr?

5.Kak Ha3pIBaeTcsl TUIaHETA 3€MHOM TPYIIIBI, CPEIHSS TEMIIepaTypa MOBEPXHOCTH KOTOPOH HIDKE
00C
6.Y Kaxo¥ TuIaHeTHl 0O0JIbIIAst YaCTh MIOBEPXHOCTH MTOKPHITA BOJIOH ?

7.Y xako# IuIaHeThl B COCTaB 00JAKOB BXOJAT KaleJIbKU CEPHOU KUCIOTHI?
8.Ilnanetsl, TemMneparypa KoTopsix ObiBaeT Boiie +4000C ?
9.Ilnanera ,MpakTHYECKU HE UMEIOIIAst aTMOC(ephI?

®opma npeaoCTaBJICHUS Pe3yJabTaTa: BBIIOJHEHHBIE 3aJaHUd B TETPAaUd A MPaKTHYECKHUX
pabor.
Kputepun onieHKH: OlIEHKAa «OTIUYHOY» BBICTABISETCS CTYAEHTY, €CIIA MPABUILHO

3aI10JIHEHBI BCE TAaOIHUIIBI
-OIIeHKa «XOpOLIO»  BBICTABJISIETCS CTYJEHTY, ecmu  ectb 1-2  ommOku
MIPY 3aM0JTHEHUH TaOJINIL

-OLIEHKAa «YJIOBJIETBOPUTEIHLHO» BBICTABIISIETCS CTYACHTY, €CIIM €CTh3-4 OmMOKU MPH 3aroTHEHUN
TabIuUI

Tema 3.3 JuiekTpoMarHuTHoe u3iay4deHue, kocmuuyeckue Jjgyuu u 'PABUTAIIMOHHBIE
BOJIHBI kak MCTOYHUK HH(OPMALMHU O IPUPO/IE U CBOICTBAX HEOECHBIX TeJl.

IIpakTnyeckas padora Ne6 CriektpanbHblil aHanus, ¢ ekt omnepa.

Leanb padoThbl: cUCTEMATU3UPOBATH U YIIIyOUTh 3HAHUS 110 TEME.
Beinosnus patdory, Bel Oyaere:
ymembp:
- OTIpe/IETATh CBOMCTBAa HEOECHBIX TEIT;
-CIIEKTpabHBIN aHAJIN3 HEOECHBIX TEI;
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MarepuasibHoe o0ecriedyeHue: KapTOUKH C 33IaHUSIMU
Xox paboTsI:

3aKoHYHUTE NpeII0OKEeHUS:

1.Cnextp uznyyeHus
2.CrexTp noryiomeHus
3.CrekTpaibHbIi aHAIN3
4.CnektporpamMma
5. HenpepbIBHBIH (CIUTONIHON) CIIEKTP U3ITY4arOT
6. JluHeWvaTelii CIEKTp 00pa3yercs mpu
1. CrexTpaibHbIMU JTUHUSAMU HA3bIBAIOT
Bui0paTh npaBuJibHBIE YTBEPIKIEHUSI:

1) mo crieKTpy MOKHO OIpPENEIUTh TEMIIEPaTypy 3BE3/1bI;

2) 1O CIIEKTPY MOKHO OIPENEIUTh XUMUYECKHII COCTaB 3BE3/IbI

3) 1O CHeKTPY MOKHO OIPENIEIUTh XapaKTep peiabeda MOBEPXHOCTH IIIAHETHI

4) IO CIICKTPY MOXKHO ONPCACIINTD 3BC3/IHYIO BEJIMUUHY U CBETUMOCTD 3BC3/1bl
BcraBbTe NMPONYIMIEHHBIE CJI0BA M TPOAOJIZKUTE IMPEATOKCHUSA

1. 3akoH cMenienusi Buna 3anuceiBaetcs B Buae Gopmysbi------ , Tie OykBaMu 0003HAYEHbI-----
2. 3akoH BunHa MOXXHO TNPUMEHATH HE TOJBKO JJIi  ONTHYECKOro  JHarna3oHa
AIEKTPOMATHUTHOTO U3JIyY€HUs, HO U JJIsI----.

3. [Ipy [BMXEHUHM UCTOYHMKA M3JYy4EHUS OTHOCHTEIbHO----- BOo3HUKaeT >¢dext Jlomuepa.

CymHOCTh 3(pPeKTa COCTOUT B CIIEIYIOIIEM----.
Pemurs 3amauu:

1. Jlunus Bogoposa ¢ AMHOM BOJIHBI 434 HM Ha CIEKTporpaMMe 3Be3/bl okazanachk 433,12 HM.
K HaMm wim OT Hac ABMXKETCS 3Be3/1a U C KAKOH CKOPOCTHIO?
2. B cmekrpe 3Be3lbl JIMHUS, COOTBETCTBYMOMIAs JuiMHE BOJHBI 530 HM, CMeIIeHa K

q)HOJIeTOBOMy KOHIY CIICKTpa Ha 53 oM. OHpe,[[eJ'II/ITL JIYUYCBYHO CKOPOCTH 3BC3bI.

®opma mnpenocTaBJIeHUs Pe3yJbTATA: BBHINOJHEHHBIE 3a/laHUs B TETpagul IS HPAKTHUYECKUX
pador.

Kpurepun onenkn:

- OLICHKA «OTJINYHO» BBICTABJISETCS CTYAEHTY, €CIU MPABUIBHO

BBITIOJTHEHBI BCE 3aJJaHUs

-OIICHKa «XOpPOIIO» BBICTABISIETCS CTYIEHTY, ecnuectb  1-2  OommMOKM  TpH  BBITIOJHEHUH
3aJlaHuH;

-OLIEHKA «y/J0BJIETBOPUTEIHHO» BBICTABISETCSA CTYJIEHTY, €ClIi €CThb3-4 OIIMOKM MPH BBITOJHEHUU
3a/laHui

Tema 4.3 Ctpoenne CouHua, cosiHeuHoii armocdepsl. IIposiBiienne coIHeYHOM aKTUBHOCTH:
NSITHA, BCNBIIIKH, NPOTYy0epaHIbl.

IMpakTuyeckas padora Ne7 OnpenesieHue paccTOSHUSA 10 3Be3/, MapaJlJIaKe.

Heab: HAYYUTHCS OMPENENATH OCHOBHBIE XapaKTePUCTHKH 3Be3] (Maccy, CBETUMOCTb,
TEMIEPATypy, PACCTOSTHUE J0 3BE3bl)
Boinosinus padorty, Bel Oynere:
ymemp:
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- OIIPEACIIATh PACCTOSHUSA 10 3BE31;
- OINpeAeNsATh OCHOBHBIE XapaKTEpUCTHUKU 3Be3]l (Maccy, CBETUMOCTb, TEMIIEpATYpY,
paccTosiHUE J10 3BE3/Ibl)

MaTepHaJ’[LHOC o0ecmneyeHue: KapTO4KH C 3aJaHUSAMU

Teoperuyeckuii MaTepuall.
["oanyHbIN mapaiiake U pacCTOSTHUS 10 3BE3]

Opbuta 3emnu
K”Mnruxa

HapaHHaKTquCKOG CMCIICHUEC 3BC3/bI

JonnuHbIil napaniakce 3Be3/1bl

['oguuHbIM MapaiiakcoM 3Be3fbl P HA3bIBAIOT YroJl, MOJA KOTOPHIM CO 3BE3bl MOXKHO OBLIO
Obl BHUICTH OOJIBIIYIO TOJYyOCh 3€MHOM opOuThl (paBHylO 1 a. €.), NepHeHIUuKYISIPHYIO
HAIpPaBIIEHUIO Ha 3Be31y (pHC.).

Paccrosinue 10 3Be37bI

a

sin p°
rae a — OOoJbIas MoJIyoch 3eMHOM OpOUTHI. 3aMEHUB CHHYC MaJIOTO yriia BEIUYHMHOM CaMoro yria,
BBIPQ)KEHHOW B paJMaHHOW Mepe, W NMpHHAB a = | a. €., MOJy4uM CIeAyroIyr (GopMyIy UIs
BBIUNCJIEHMSI PACCTOSHUSA 10 3BE3/bl B aCTPOHOMUYECKUX €IUHUIIAX:
206 265"
— 5
Paccrostnue 1o Omvkaiiieit 38e3/1b1, mapauiake kotopoit p = 0,75”, cocrasusier D
= =270 000 a. e. Exuaunamu 111 ©3MEPEHUS CTOJIb 3HAYUTEIbHBIX PACCTOSIHUN SBIISIOTCS ApCEK
U CBETOBOM TOJ.

Ilapcek — 2TO Takoe paccTOsiHME, Ha KOTOPOM Mapajiakc 3BE3x paBeH 1”. Otcroma u
Ha3BaHME 53TOM EAMHMLBI: Iap — OT CJI0OBA «I1apajllakc», CEK — OT CJIoBa «CEKYHIa».
PaccrosHne B mapcekax paBHO OOpaTHOW BeIMYMHE TOJUYHOrO Mapaiakca. Hampuwmep,
IIOCKOJIBKY napasuiakc a Ilentaspa pasen 0,75", pacctosanue 1o He€ paBHO 1,3 mapceka.

D=

D=

CBeToBOI1 TO — 3TO TAaKOE€ PACCTOSIHUE, KOTOPOE CBET, PACIPOCTPAHSIACH CO CKOPOCTHIO
300 TBIC. KM/C, TpoxoauT 3a roja. Ot Omkaiimeil 3Be3abl cBeT UAET A0 3E€MIIM CBBIIIE YETHIPEX
neT, Toraa kak or CoJHIla OKOJIO BOCBMH MUHYT, a 0T JIyHbl HEMHOTHUM 00Jiee OHON CEeKYHIbI.

1 mk (mapcek) = 3,26 ceetoBoro roaa = 206 265 a. e. = 3+1013 km.
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K HacTodmemMy BpeMeHHU ¢ IOMOIIbIO CHEUAIBHOIO CIIyTHUKA «[ MImapkoc» U3MEpeHbI
roinuHbIe mapaurakcel 0osee 118 Tric. 38E31 ¢ TounocThio 0,001”.

Takum oOpa3om, Temepb H3MEPEHHEM TOJUYHOTO Tapajylakca MOXKHO HaJIEXHO
ONPEACIIUThL PACCTOSHUSA 10 3BE3/, ynal€HHbIX oT Hac Ha 1000 nk, wiu 3000 cB. net. Pacctosinus
10 6osiee nan€kux 3BE3 ONPEACISIOTCS IPYTUMHU METOIaMH.

Xon paboThI:
1.3anuiunre COOTHOIICHUS:
A) lnk= cB.ier
b) 1 nx= a.e.
B) 1 nx= km

2.3amumute (GOPMYNIbI, MO KOTOPHIM MOXKHO OIPENENIUTh PAcCTOSHHUS 10 3Be3d (B
aCTPOHOMMYECKHX €IMHUIIAX U apCceKax), €CIM U3BECTEH X Mapajulakc. PemuTs 3a1aun :

1.ITapannakc Beru 0,11". Ckosnbko BpeMeHU UIET CBET OT He€ 10 3emiu?

2.CKoJbKO JIeT Ha/lo ObUTO OBI JIETETH MO HaMpaBJICHUIO K co3Be3aAuto JIupel co ckopocTeio 30
KM/c, uToObI Bera crana BaBoe Omxke?

3.TTapamnakc Tonumana (o Llerraspa) 0,754". CkoibKO BpeMEeHH UIET CBET OT Heé 10 3eMin?

4. Kakoe mpenenbHOe paccTOSHUE 10 3B€3]l MOKHO OIpENeisTh METOAOM Mapajuiakca, eciu
COBpPEMEHHAasl aCTPOHOMUYECKAs alnmaparypa 1no3possier uzmepsats yroiu go 0,001"?
5. Jlns mepeMeHHO# 3Be3[pl B MaKCUMyMe OlieCcka MakCUMyM H3JIy4YeHHs MPHUXOAWJICS Ha

JUTUHY BOJHBI 414 HM, a B MUHUMYME OJiecKa — Ha JUTMHY BOJHBI

527 wM. Kak u3MeHWIaCh TeMIepaTypa 3Be3/1b1?

6. Haiitu pasmepsr 3Be3nbl Anbranp (a Opna), eciu ee CBETUMOCTh paBHA JIECATH
ceetumoctelt CoinHua, a reMmeparypa dpotochepsr 8400 K.

3anoJHUTH TAOIHILY:

CriekTpasbHbIi XapakTepUCTHKH CIIEKTPAIbHBIX KJIACCOB THIUIHEBIE
KJ1acc 3BE3/IbI
OcobeHHOCTH
I[BET TeMIepaTypa CIaeKTpa
(0]
B
A
F
G
K
M
L

®opma npeaocTaBICeHHUS Pe3yJabTaTa: BHIIIOJHEHHBIE 3aJaHUS B TETPAAH IS
NpaKkTHYECKuX padot/
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Kpurepumn oneHku:
OICHKA «OTJINYHO» BBICTABIIACTCA CTYACHTY, CCJIN ITPABUJIBHO BBIMIOJIHCHBI BCC 3alaHUA
-OIICHKA «XOpOUIO» BBICTABJISIETCS CTYACHTY, €CIIU €CTh 1-2 OmMOKN TP BBHIOJHEHUN 3aaHUI

-OLCHKA «YyOOBJIICTBOPUTCIIbHO» BBICTABIIACTCA CTYACHTY, CCIINU ecTb3-4 omuoKu
IIPpH BBIIIOJIHCHUN 3aﬂaHHﬁ

Tema 5.2. CBepxMacCHUBHbBIE YePHbIE AbIPbI H AKTUBHOCTb I'AJIAKTHK.
IIpencraBiienne 0 KOCMOJIOTHH.
IIpakTuyeckas padora Ne8 3akon Xa06isa. PenmkroBoe nznyyenue.

Heﬂb paﬁoTbl: XapaKTEPU30BaTh CIHUPAJIBHBIC, OJSJUIMITHYCCKUC KW HCEIIPABUJIIBHBIC T'aJIaKTUKH,

Ha3bIBaTb UX OTIIMYUTCIIBHBIC OCO6€HHOCTI/I, pasMEpPbI, MacCy, KOJIMYECTBO 3BE3/1; IIOSACHATH

HaJINYHUC CBECPXMACCUBHBIX YCPHBIX OBIP B AApax TaJlaKTUK; ONpCACIIATL  ITOHATHUA
«KBasap»,

«paguoTajakTHKa», XapaKTEpPH30BaTh B3aUMOJICHCTBYIOIIME TaJaKTUKH; CpPaBHUBATh MOHSTHUS
«CKOTUICHMS» U «CBEPXCKOIUICHHUSI TAJIAKTUK». CPABHUBATH PA3JIMYHBIC TO3UIMHA OTHOCHTEIIBHO
mpolecca pacimmpeHusi BceleHHOH; OlleHWBaTh TPaHWIBl MPUMEHUMOCTH 3aKOoHa Xa0bna wu
CTENEHb TOYHOCTH MOJIY9a€MbIX C €r0 TTOMOIIBIO PE3YyIbTaTOB

Boinosinus padorty, Bel Oynere:

ymemaw:-

- ONpCACIATbL BUbL TaJIaKTHUK,

- Ha3bIBaTh OTJIMYHUTEIIbHbIE OCOOCHHOCTH TAAKTHUK , pa3MEpPbl, MACCY, KOJTMYECTBO 3BE3]I; -

-IIOSAACHATH HAJIMYUC CBCPXMACCHBHLIX YCPHBIX AbIP B AApax TaJlaKTHK;
ONpCACIATL  ITOHATUA «KBas3ap»,

MarepuajibHoOe o0ecrneyeHHue: KapTOUKH C 3aJJaHUSIMU

Teopernyecknit MmaTepuaJ

Jiss GONBIIMHCTBA TAJAKTHK OIPEICUTh PACCTOSHHUE IO HAOMIOJCHHAM Ie(en]] OKa3bIBaeTCs
HEBO3MOXKHBIM. B 3THX ciydasx MONB3YIOTCS IPYTMMH METOAAMH, CPEeau KOTOPBIX Hamboiee
Ha/IEKHBIM CUMTACTCS OTIPE/ICTICHNE PACCTOSIHHS MO 3aKOHY «KPAaCHOTO CMEIICHUS», OTKPHITOMY B
1929 r. amepukaHCKUM acTpoHOMOM ODnBHHOM Xab0ioM (1889—1953). O oOHapyxui, 4TO B
CHEeKTpax BCEX TaJlAKTUK (32 HMCKIIOYEHHWEM TYMaHHOCTH AHAPOMEABl W JPYIHX OJMKaWIImx
TaJIaKTUK) JJUHUU CMEIIEHBI K KpacHOMY KOHITY (puc. 6.12). DTo «kpacHOE CMEIIEHHE» 03HAYalo,
YTO OHU YJIAJAIOTCS OT Hamel ['anakTuky.

CpaBHuB paccrosHue 0 rajJakKTUK CO CKOpPOCTSIMH HX yaaleHus, Y4EHBIN
YCTAaHOBUII, qTo MCKIAYITHUMU BCIIMYNHaAMU CYHICCTBYECT BECbMaAIIpoCTasa
3aBUCUMOCTH (3aKOH Xa0b1a):

v=H-R,

1€ V — CKOpOCTh TalmakTuku, R — paccrosaue 1m0 He€, a H — xoadpdumnuent

MIPOTOPITMOHAIBHOCTH, Ha3bIBAEMBIM Temeph MOCTOSHHONW XabO0ma. 1o cOBpeMEHHBIM ITaHHBIM,
BennuuHa H cocrabnser 72 kM/(c*MIIK).

OTOT 3aKOH Jall BO3MOXKHOCTH ONPENEIUTh PACCTOSIHHE A0 Haubosee Aan€Kux OOBEKTOB BO
BcenenHoii, koryia HEMPUTOIHBI BCE APYTUE CIOCOObI, MPUMEHSIEMbIS

B acTpoHomuu. OmnpenenuB CKOPOCTh TaJaKTUKH MO CMENIEHHUIO JIMHHUM B €€ CIEKTpe, MOKHO
BBIYHCIIUTH PACCTOSTHUE 70 HEE 110 hopmyIie:

=
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K nHacrosmemy BpeMeHH H3MEPEHBl «KpacHbIE CMEIICHHS» M ONpPEJeNeHbl PACCTOSHUS 0
HECKOJIBKUX ThICSAY rajlakTHK. OT caMbIX AaN€KUX U3 HUX CBET UAET OKoulo 13 muppa jer.

ITo BHemHeMy BUY M CTPYKType raJIakTUKH BeChbMa pa3HOOOpa3Hbl, OAHAKO OOJIBIIMHCTBO U3
HUX XOpOUIO YKIIQABIBACTCS B MpeMIOKeHHYI0 XabOmom emé B 1923 1. mpocTyio U CTpOHYIO
kinaccudukanuio (puc. 6.13). Bee rajaktuku Obutd pa3OWTHI HA TPpHU THMA: dJUIMNTHYECKHE — E,
crupajgbHble — S M HelpaBuibHbIE (UpperyispHble) — [ dopMa BUIMNTUYECKUX TaJaKTUK
pasiuyHa: OT IOYTH KPYyIJIOM 10 OYeHb CHJIBHO CIUIIOCHYTOM. B crnMpalibHBIX rajakTHKax
BBIJICJICHBI JBa MMOJTHUIA: HOPMAaJbHBIE CIHPAH, y KOTOPBIX CHHpAIbHBIE pyKaBa HAaYMHAIOTCS
HEINOCPEJCTBEHHO M3 LEHTPAJIbHOW 00JaCTH , M Iepeced€HHble CIUpalii, y KOTOPBIX pyKaBa
BBIXOJIAT HE U3 S/pa, a CBSI3aHBI C IEPEMBIYKOM, MPOXOISIIECH Yepe3 HEHTpP raJlakTUKU

HopmansHbie
CNMPanbHbIe ranaKkTuKK

JNAUNTHYECKHME FanaKTHKH

T e
»A

HenpasunsHbie

CnupansHbie ranaxtukn SBc
C NepemMbivKon

bamxalimumMu U caMBIMH SAPKUMHU OKa3aJIuCh ABC TaJIaAKTHKKW HCIIPABUJIBHOI'O0 THUIIA, KOTOPLIC
nosiyunian Ha3paHus bomnbiioe u Manoe MaremianoBel O0naka (puc. 6.14). OHu xopoio BUAHBI
HEBOOPYKEHHBIM TJIA30M B I0KHOM MOJYIIApUH HeNmoAaI€Ky oT Mueunoro Ilytu. MarennaHoBbI
Obmnaka sSBISAIOTCSA CHyTHUKaMM Hamied ['anmaktuku, paccrostHue 10 bonbuioro okono 200 Teic. cB.
net, 1o Majoro

— 170 TbICc. cB. ner. Cpeau BceX HU3BECTHBIX TANAKTUK JOJS HENPaBHIBHBIX CPAaBHUTEIBHO
HEeBeJIMKa — Bcero 5%. 3HaUNTENbHYIO YacTh UX MAcChl (10 MOJIOBUHBI) COCTABJISIET ras.

OpHako OKa3ajnoch, 4TO OIPEAETUTh TOYHYK) MacCy TallaKTUK MPAKTUYECKH HEBO3MOXKHO.
CornacHoO UCCIIEJOBaHUSIM, TIOYTH y KaKJOW U3 TaJakTUK (B TOM 4Hclie M y Hamed ['amakTukun)
00HapyKeHO CYLIECTBOBAHHE OOUIMPHBIX KOPOH U3 TEMHOTO BEILLECTBA, TAaK HA3bIBAEMOW CKPBITOM
Macchl win TéMHON Matepuu. [1o pacuéram, e€ mMacca B HECKOJIBKO pa3 MPEBBIMIAeT OOIIYyI0 Maccy
BCEX HAOJI0/IaeMBbIX OOBEKTOB TallaKTUKH. BBIICHMIOCH Takke, 4TO MEXIYy TajakTHKaMHh B HX
CKOIUJICHUSX HAXOIUTCS Ta3, pa3orpersiii g0 Temmeparypbl 6oiee 10 mutH K. Ero momnas macca
CpaBHMMa C CyMMapHOW Maccoil BCEX TaJaKTHUK CKOIUIEHMs. TaKyr MacCy OY€Hb ropsdero rasa
IpaBUTALMOHHBIE CUJIBI TAJIAKTUK MOTYT YAEpaTh JIUIIb B TOM Cly4ae, €CIM B CKOIUICHUH TaKkKe
CYIIECTBYET TEMHASI MATEPHS.

Bunumo, TéMHas MaTepusi YaCTUYHO COCTOUT U3 OOJBIIOrO YMCIa cabOCBETAIINXCS 3BE3]] U MHBIX
00BEKTOB, KOTOpHIE CYIIECTBYIOT Ha OKpamHax TallakTHK. [[pyryro €€ 4JacTh MOXET COCTaBJISATh
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MHOXECTBO AJIEMEHTAPHBIX YaCTHII, TTOJJOOHO HEUTPHUHO C1ab0 B3aMMOACHCTBYIOIIUX C OOBIYHBIM
BEILIECTBOM.

Xox padoThI:
1.BeInOJIHUTE 3a0aHKA:

A) Ha pucynke 14 npuBeneHbIn300paskeHuUs HEKOTOPBIX TYMaHHOCTEH.

Omnpenenure, K KAKOMY BUAY OHU

OTHOCSITCSI, U OXapaKTepU3yHTe HX.

Kpabosunnas M27 Jlucuuku TymanHocTh TyMaHnHOCTh KoHcKkast rosoBa

6) Ha PUCYHKC IMPUBCACHLL I/1306pa)KCHI/I$I Pa3jIMYHbIX KOCMHUYCCKHUX OOBEKTOB. Z[aﬁTe Ha3BaHUC
KaXXJ10ro u3 HUX " IMOsSICHUTE, B Kakou Hepapanecxoﬁ 3aBUCHMOCTH OHM HAaXOOATCs.
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B). Ha pucynke 16 npencrasneno uzodpaxenue ['anakrtuku. [logyemy n3o0paxeHus 0JHOTO U TOTO
ke oObekta cTonp pa3nmuyHbl? Kakyio wuH(pOpManmuio BBl MOXETE IOJIYYHUTh W3 JaHHBIX
n300paskeHui?
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HNK-nuamazon

ramMma Jiuana3oH
2.0TBeTUTH HA BONPOCHI:

1. MoxHo Jn Habmo1aTh Ipyrue rajlakTuKY Ha Hebe?

2. Kakue MeToipl aCTpOHOMUU TO3BOJISIOT ONPEEIUTh PACCTOSTHUS 1O APYTUX TaJakTHK U
UACHTU(DUIN-POBATH UX KaK JIPYTHE 3BE€3THBIC CHCTEMBI?

3. CXOJIiHBI I APYTHe TaJaKTHUKU ¢ IPOCTPAHCTBEHHON CTPYKTypoil Hatel ['anaktukn?
4.Yewm oTnuyaroTcs Apyryue 3Be3HbIE CUCTEMBbI?

5. Kakne HoBbIE OOBEKTEI 3BE3, Horg_;{‘q'@_a‘OHa YKE€HBI B IPYIUX TaJaKTUKax?

»
N “\e ¥
(4 v, 8 9 )
b7 '.’w 4 .
» 1] gy ’ 3
A

3.3anoaHuTH TA0IULLY.

Tun ranakruxku | lIpouent Crpykrypa(rpadpuueckoe | OcodeHHoCTH
oT o0mero | u3obpaxeHue) cocraBa
qmuciaa

DJIUIMITHYECKIE

CrupanbHble

CrnupanbHble
HiepeceYeHHbIE

JInH30BUIHBIE
HenpaBunbHele
4.PemuTh 3a1a49n:
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1.B ramakTHke C «KpacHbIM CMEIICHHEM» B CHEKTPE, COOTBETCTBYIOIIEM CKOPOCTU YIaJCHHS
104 xm/c, BCTIBIXHYJIa CBEpXHOBAs 3BE3/1a, BUIMMAs 3B€3/IHAsI BEIMUMHA KOTOPOW paBHA

+18m. Kakue napameTpsl Bbl MOKETE ONPEACIIUTD JJIs FAJIAKTUKH 110 TaHHBIM CBEJICHUSM?

2. Onpenenure nepuop oOpamenus ConHla BOKPYr LieHTpa Macc [amakTuku, 3Has, 4TO
opoutansHas ckopoctb Comnna 230 kM/c, a €ro paccTosHue a0 [eHTpa Macc [amakTuku
coctasigeT 7200 nk.

dopma npeaocTaBJIeHUs] Pe3y/IbTaTa: BHIIIOJHECHHBIC 33JJaHUS B TETPAJId JJI MPAKTUUYECKHUX
pabor
Kpurepun oneHku:

-OLICHKA «OTJIMYHO» BBICTABIISIETCS CTYIEHTY, €CJIM IIPABUIIBHO BBIIIOJHEHBI BCE 3aJaHUS
-OIICHKa «XOpOILIO» BBICTABISETCA CTYICHTY, €ClOH ecTh 1-2 OmuOKM Tpu BBINOJHEHUH

3aJIaHUN
-OIICHKA «YJOBJICTBOPUTEILHOY» BBICTABIISACTCS CTYACHTY, €CIIH €CTh 3-4 OMNOKH
MPY BBIMOJHEHUH 3aJIaHUI
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