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1.001mue mosoxxeHust
CpeAcTBa MpeIHa3HAYEHBI  JUIS
o0OyJaronmxcs, OCBOUBIINX

KoHTpoJsibHO-01IEHOUHBIE
00pa3oBaTeNbHBIX  JIOCTHKEHUMN
C0O0.01.07 ActpoHomus.

@DOHJ| OLIEHOYHBIX CPEACTB BKIIIOYAET KOHTPOJIbHO-OLEHOUHBIE CPECTBA JJIs IPOBEICHUS
TEKYIIEro KOHTPOJIS ¥ MPOMEXYTOUHOM aTTecTaluu B popMe 3ayeTa.

Texkymmii KOHTpPOJIb YCIIEBAEMOCTH TIPOBOJMTCA B TEYCHHE cCeMmecTpa B Qopme
NEPUOANYECKOr0 BHIOOPOYHOIO YCTHOTO OMpOca MO MPOWJEHHBIM pa3ziesiaM M KOHTPOJs 3a
BBIIIOJTHEHUEM 3a/laHui Ha Ja0OPATOPHBIX U IPAKTUUECKUX 3aHATHSAX.

KOHTPOJII U  OLICHKH
MporpaMmy  JIHCUUILIAHBI

2. Pe3yaibTaThl 0CBOECHMS JUCHUILINHBI, OJJIe:KAIMe TPOBEPKe

Pe3ynbrarsl 00y4yeHus
(ymeHus1, 3HAHUS, 001IIHE
KOMIIETEHIIUHN)

OcHOBHBIE IOKA3aTEH
OLIEeHKH pe3yJIbTaTOB

dopMa KOHTPOJIA B
OLICHUBAHUS

YMeThb:
OOBSICHATh U aHAIU3UPOBATH

[POJIb u MECTO ACTPOHOMHUHU n

KOCMOHAaBTHKH B  (hopMupoOBaHUH
COBPEMEHHOW Hay4YHON KapTUHBI MUDa,
B Pa3BUTUH COBPEMEHHON TEXHUKHU M
TEXHOJIOTH, B IIPAKTUYECKON

NICATCIIBHOCTH JIIO,Z[eﬁ;

- XapaKTepU30BaTh|
B3aMMOCBSI3b MEXIY aCTPOHOMHUEH H
NIPYTUMH HayKaMu;

- XapaKTepu30BaTh CUCTEMHYIO
CBA3b MEXAY OCHOBOIIOJAramIuMHy
Hay4YHBIMU TOHSATUSIMU: TPOCTPAHCTBO,
Bpemsi, Marepus (BELIECTBO, IOIE),
IIBUKEHUE, CUJIA, SHEPTUSl Ha IPUMEPE]
KOCMHYECKHX 00BHEKTOB;

- TIOHUMaTb HM  OOBICHSATH)

[IEJIOCTHOCTh  (PU3HUECKOW  TeopuH,
[pa3anyaTh TPaHUIIbI €€ IPUMEHUMOCTH|
1 MECTO B PSJly APYTUX (PU3NYECKUX
Teopuil C y4dyeToM HHpOpMAIUU O
(bu3nuecKux YCIOBUSIX B

HaOromaeMoi Beennennoi;

- BJIAJIETh npreMaMu
[TOCTPOCHUS TEOPETUUECKHUX
T0Ka3aTENbCTB, a TaKxKe
[TPOrHO3MPOBAHUS 0coOEHHOCTEH

[IPOTCKAHUSA (I)I/I3I/I‘-ICCKI/IX SIBJICHUH U

OnuceiBaHue chep
NESTETPHOCTH ~ HayKH
aCTPOHOMUSI.
Omnpenenenue ponu
aCTPOHOMHUU B
dhopMUpOBaHUH

COBPEMEHHON KapTHHBI
MHpa U B MPAKTHYCCKOU
IEITEILHOCTH JIIOACH.

Onpenenenue wmecta U
3HAYCHUS JpeBHEH
ACTPOHOMHUH B 3BOJIIOINN
B3TJI5710B Ha Beenennyio.

— [lepuoauueckuii yCTHBIN
OIIpOC

— Habmronenue u orieHka
KauecTBa padoT Ha
MabopaTOpPHBIX U
MPAKTUYECKUX 3aHATHIX

— KonTponb
CaMOCTOSITENIbHOM pabOThI.
— 3a4eT




[IPOIIECCOB B KOCMOCE Ha OCHOBE
[MOJTyYEHHBIX TEOPETUUECKUX BBIBOJIOB|
11 T0KAa3aTeIbCTB;

- peuarb IIPaKTHKO-
OPUEHTUPOBAHHBIE KAaYECTBEHHbBIE U
[pacyeTHBIE ACTPOHOMUYECKHE 3a/1a4H1 C
OIIopoii Kak Ha U3BECTHBIE
ACTPOHOMUYECKHE JTaHHbIE u
(bu3nyeckre 3aKOHbI, 3aKOHOMEPHOCTH
1 MoJeNd, TaKk ¥ Ha TEKCThl C

M30BITOYHON MH(OpPMAITHEi;

- OOBSCHATH I'paHUIIb]
[IPUMEHEHMsI U3YYEHHBIX (PU3NUYECKUX
MozeIIen pu pelieHuy
ACTPOHOMUYCCKHUX U MCEKIPEAMCTHBIX

3ajaq;

- XapaKTEepPU30BaTh TII00ATbHBIC
nepen
SHEPTeTUYECKHE,

pOOIIEMBI, CTOSIIIINE
4EII0BEYECTBOM:
CBIPBEBBIC, DKOJOTMYECKUE, U POJIb
ACTPOHOMHH U

[PEIICHUN YTHX TTPOOIIeM;

KOCMOHABTHKH B

- OOBSICHATH IPUHIUIIBI pabOTH]
141 XapaKTEePUCTUKU U3Y4YEHHBIX
ACTPOHOMUYECKUX npubopoB "
TEXHUYECKUX YCTPOMCTB;

- OOBSICHATD yCJI0BUSA
pUMEHEHHUsT (U3NYECKUX MOoJesel
pU  peleHHMH  aCTPOHOMHYECKUX
3ajau, HaXO/IUTh aJIeKBaTHYIO
[pEeIIOKEHHON 3amaue  (U3HUECKYIO
Moienb, pa3penarh IpodieMy Kak Haj
OCHOBE MMEIOIINXCS 3HAHUM, TaK U IIPH|

ITOMOIINY METOJ0B OLICHKH,

- TPOBEPATH  Pa3TMYHBIMU
CpeICTBaMHU BBIIBUHYTHIC THITOTE3HI,
(dbopMynupys 1eflb MCCIeA0BaHus, Ha
OCHOBE 3HAHHS OCHOBOMOJIAraroluX|

ACTPOHOMUYICCKHUX (I)aKTOB,

OObsicHeHnE
HaO0II01aEMBIX
HEBOOPYKEHHBIM
IJ1a30M JIBUXKEHUS 3BE3]1
u CoJHIIAa Ha pa3IMYHbIX
reorpauIecKux
HIMpOTaX, JBUXKEHUE H
¢da3pr JIyHBI, NPUYUHBI
3atMeHud  JIyHbl H
Connua; IIpumeHnenue

3BE€3AHOM  KapThl  JJIsA

[IOMCKA Ha HebOe
OIpeIEIEHHBIX

CO3BE3UI1 U 3BE3/IL.

Omnpenenenve 3HauYCHUS
3HaHUU O cucTemMe 3emis
— Jlyna nnsi ocBOeHHS
npodeccuit u
CIIELMATIbHOCTEN
CpeIHero
npodeccuoHaIbHOTO
00pa3zoBaHusl.

Onucanue xapakTepHBIX
0COOEHHOCTEN MPUPOIBI
IUTAHET-TUTAHTOB, WX

CIyTHUKOB U KOJIELL.

OnucwiBanue JTaIoB
HCCIICIOBAHUS
ConHeyHOH
Onpenenenue 3HaYEHUs
MEKIIJIAHETHBIX

AKCIIe AU s

pa3BUTHA YyeJIOBEUYECKOM

CUCTCMBI.

OUBUWIN3aIIUN.




(U3MYEeCKUX ~ 3aKOHOMEpHOCTEH U

3aKOHOB;

- TOHUMATh © OOBICHATH
CUCTEMHYIO CBSI3b MEXTY|
OCHOBOIIOJIArAIOIMMHU HAyYHBIMH
[MOHATHSIMH: TIPOCTPAHCTBO, BpeMsl,
MaTtepus (BEIIECTBO, MMOJIE), IBMIKEHHUE,
cuia, SHEPTHsI Ha npuMepe

[KOCMHWYCCKHNX 06T>CKTOB;

- p€IIaTh SKCIICPUMCHTAJIbHEIC,
KQUCCTBECHHBIC MW KOJMYCCTBCHHBIC

3a/1a49U 110 aACTPOHOMUH OJIMMITUATHOI'O

YPOBHS  CIIO)KHOCTH,  HCHOJb3Ys
ACTpOHOMHUYECKHME U (pusmueckue
3aKOHBI, A  TaKXkKe  YypaBHEHHS,

CBSI3BIBAIOIIME ACTPOHOMHUYCCKUE U
(U3HYECKUE BEITMUUHBI,

3HATH:
- CMBICT TOHSTHH: aKTUBHOCTbD,
ACTEpOU, aCTPOJIOTHS, ACTPOHOMHUSI,
actpodu3uka, armocdepa, Ooau,
BO3MYILICHUS, BOCXO/T CBETHUJIA,
BpaleHue HeOecHbIX Tel, Beenennas,
BCIbIIIKA,  [allakTMKa,  TOPHU3OHT,
[paHyjbl, 3aTMEHHE, BHUABI 3BE3,
30/IMaK, KaJeHJIaph, KOCMOTOHWUS,
KOCMOJIOTHSI, KOCMOHaBTHKa, KOCMOC,
KOJIblla TIJIAaHET, KOMETHI, Kparep,
KyJIbMUHALIUSl, OCHOBHBIE  TOYKH,
ITUHUM 1 TJTIOCKOCTH HeOecHOM cdepbl,
MarHuTHas Oyps, MeraranakTuka,
METeOp, METEOPUT, METCOPHBIE TeIO,
102K 1b, TIOTOK, Maeunsiit [1yTs, Mopst 1
Matepuku  Ha  JlyHe, HeOecHas
MEXaHUKa, BHUIUMOE M  PEaJbHOE
IIBIDKEHNE HEOECHBIX TEJT U UX CHUCTEM,
oOcepBaropusi, opOuTa, TMJIaHeTa,
MOJSIPHOE ~ CUsIHWE, TMpoTyOepaHerl,
CKOILJICHUE, co3Be3aUs U HX
Ki1accuuKanms, COJTHEYHAs KOPOHa,

coiHILecTosiHue, coctaB ColHeuHOH
CHCTEMBI, TEJIECKOIl, TEPMHHATOP,
TYMaHHOCTb, ¢azsl JlyHbl,

dboTocheprbie ¢akensl, xpomocdepa,

Onpenenenue
COBPEMEHHBIX
aCTPOHOMHUYECKUX 3HAHUI
0 MIPOUCXOKIACHUN
rajaKTHK JIJIS YeJIOBEKa.

3Ha4YCHUA

Onpenenenve 3HA4YECHHS
COBPEMEHHBIX 3HAaHUW O
Bceenennon s ocBoeHus
npodeccuit u
CIIELIMATIbHOCTEN
CpEIHETO
npodeccuoHaIbHOTO
o0Opa3oBaHmUsl.

Omnpenenenve 3HAYCHHS
COBPEMEHHBIX 3HAaHUU O
KU3HHM U pa3ymMe BO
Bcenennoit gis ocBoeHUS
npodeccuit "
CcHeluaJIbHOCTEH
CpETHETO
npodeccHnoHaIBEHOTO
o0Opa3oBaHMUsI.

[IeproaruecKkuil yCTHBIN
OIpocC

— HaGmtonenue u oneHka
KauecTBa padoT Ha
TabopaTOPHBIX U
[PAKTUYECKHUX 3aHATUAX
— Kontpoib
CaMOCTOSITENIbHOM pabOThI
— 3ager




YepHas JbIpa, DBOJIOIUS, SKIUITHKA,
SI71pO;

- ornpeaeiacHus (PU3MUICCKUX BEITUYHH:
ACTPOHOMUYECKAsl €AMHHIA, ademuii,
0JIECK 3BE3/IbI, BO3pacT HEOECHOTO
Tena, TMapajylakc, MapceK, MepHo/,

[epuUrenuid, buznueckue
XapaKTepUCTUKHU IUIAHET U 3BE3[, UX
XUMHUECKUN COCTaB, 3Be3Has
BEIMYMHA, PaJUaHT, paguyc CBETUIIA,
KOCMUYECKHE paccTosiHus,
CBETUMOCTb, CBETOBOW TIOJ, CXaTue
[JIaHET, CUHOIUYECKHIA "

CUICPUYECKUI TEpUOoJl, COJHEYHas
AKTUBHOCTh, COJIHEYHAs IOCTOSHHAas,
criekTp cBeTamuxcsa Ten CoJIHEYHOM
CHCTCMBI;

- CMBICI paboT #  (OPMYIHPOBKY
BakoHOB: Apucrtorens, Iltonemes,
[anunes, Konepnuka, BbpyHo,
JToMoHOCOBA, lepmens, bpare,
Kemepa, HeioTona, JleBepre, Anamca,
['annes, benomonsckoro, bpennxmuna,
Crtpyse, [I'epummpynra-Paccena,
Xa00:7a, Homutepa, ®dpuamana,
OHHIITCHHA.

3. KOHTpOJIbHO'OIIeHO‘lHI)Ie MaTepHuaJibl TEKYHIEr0 KOHTPOJIsI

B kauectBe KOHTPOJIBHO-OLICHOYHBIX MATCPUATIOB TCKYIIETO KOHTPOJIA UCTIOJIb3YIOTCA:

3.1. [lepuoguvecknii yCTHbIN ONPOC
Paznes 1 [IpakTHyeckue 0CHOBBI aCTPOHOMUH

B gem cocTosIT 0cOOEHHOCTH aCTPOHOMUH?

Jl1s yero ucnonb3yercs TeNecKorn?

Yro Ha3biBaeTcs co3Be3naueM? llepeuncianTte n3BeCTHbIE BaM CO3BE3IUA.
Kak o603HauaroTcs 3837161 B CO3BE3TUAK?

Kakune koopIMHATHI CBETUIIA HA3bIBAIOTCS SKBATOPHAIbHBIMU?

o0k wnhE

B kakoM myHKTE 36MHOTO I1apa He BUJHO HHU O/IHOM 3Be3/1bl CeBEepHOro HEOECHOTOo
noJstymapus?
[Touemy nmomynenHas Beicota CoJIHIIA B TEUEHHE I'0J1a MEHAETCS?

~

8. B kakoMm HampaBJICHUW MPOWCXOJUT BUIMMOE rojaudHoe jaBrokeHue CoiHIa
OTHOCHTEIIBHO 3Be31?

9. Kakwue HaOmrojeHHs HEOOXOIUMO TMPOU3BECTH, YTOOBI 3aMETHTHh IBHXKEeHHE JIyHBI
BOKpPYT 3eMiu?



10.
11.
12.

No abkowdE

©o

10.
11.
12.
13.
14.

15.
16.

17.
18.
19.
20.
21.

O N Ok owDdE

[Touemy 3atrmenust JIyHbI U COTHIIA HE POUCXOAAT KXKAbIA MecsI?
YeM 00bsCHSCTCS BBEICHHUE MOSICHOM CUCTEMBI CUEeTa BpeMeHH?
Uem oTnnMyaeTcsi C4eT BUCOKOCHBIX JIET [0 CTAPOMYy U HOBOMY CTHITIO?

Pazgen 2 Crpoenne CoJiHEUHOI CHCTEMBI
B dyem otnnuue cucteMbl Konepauka ot cuctemsl [ITonemes?

Uto Ha3bIBaeTCS KyJIbMHUHALIMEH TIJIAHETHI?

Kakue nnaHeTsl Ha3bIBatOTCSl BHYTPEHHUMH, KaKie — BHEIITHUMHU?

Kakue nmaneTsl MOTYT HaXOaUThCs B TpoTUBOCTOssHMU? Kakue - He moryT?
Chopmynupyiite 3akonsl Kemiepa.

Kakyro Touky opOuThI 1u1aneTy Ha3biBatoT Adenuii u [lepurennii?

Kakumu Metogamu onpenensieTcst pacCTosiHUE 10 OMMKaNUIINX IJIAaHET B HACTOSIIIIEE
Bpemst?

[Touemy nBHKEHUE TIIAHET MPOUCXOIUT HE B TOUHOCTH 10 3akoHaM Keruepa?

[To kakuM XapaKkTepUCTUKAM MPOCISKUBAIOTCS pa3/IeJCHUs MIIAHET HA JIBE TPYIIIbI?
Kaxoit Bozpact ConHedHON cCucTeMBbI?

Kakwue npouecchl npoucxoauiu B xoie GopMUPOBAHUS TITAHET?

[Touemy B Tpomocdepe Temneparypa ¢ yBeITU4eHHEM BBICOTHI Majaet?

HazoBure ocHoBHBIE hopmbl penbeda JIyHBI.

KakoBbl ¢pusnueckue ycinoBus Ha moBepxHocTd JIyHbsr? UeM 1 110 KaKuM TPUIMHAM OHU
OTJINYATCS OT 3€MHBIX?

B uem npuumHa paznudus XMMHYECKOTO cocTaBa aTMocdep TuiaHeT 3eMHOM TPYTIITBI?
Yem o0bsicHsieTcst Hannuue y FOnmuTtepa u CaTypHa MIOTHBIX U MPOTSKEHHBIX
atMocdep?

KakoBbl 0COOEHHOCTH BHYTPEHHETO CTPOCHHUS MJIAaHET — TUTaHTOB?

Kakoe yHukanbHoe siBlieHHs 0OHapy»)eHo Ha cnyTHuke FOmurepa Mo?

Kak otnuuute ipu HabOIIOIEHUH aCTEPOUT OT 3BE3/bI7

Uewm o0yciioBiieHO 00pa30BaHUE XBOCTOB KOMET?

Kakue Tumbl METEOPUTOB BBIICIISIOTCS IO XUMUUYECKOMY COCTaBy?

Pazngen 3 CosHue u 3aBe3bI
N3 xakux XUMHYECKUX dJIEMEHTOB cocTOUT COJIHIIE, H KAKOBO UX COOTHOIIEHUE?
Kakwne saBimenns Ha 3eMiie CBsI3aHBI ¢ COJITHEYHON aKTHBHOCTRLIO?
Kax onpenensitotr pacctosiHust 10 3B€317
OT yero 3aBHUCHT IIBET 3BE3/IbI?
OT 4ero 3aBUCHUT CBETUMOCTD 3B€3/IbI?
Kax otnuuaTcst pa3Mepsl U MIOTHOCTH 3BE3]1 — TUTAHTOB M KAPJIMKOB?
[lepeuncnute BO3MOKHBIE KOHEYHBIE CTAIUN YBOJTIOIIUN 3BE3]I.
Yrto Takoe mysbcapbl

Pa3znesa 4 Ctpoenne u 3Bosouns BeesieHHo#
Ha xakue ocHOBHEIE BHUJIbI MOXXHO pa3ACIMTh 'aAJIaKTHUKHU 11O UX BHCINHEMY BUAY U
dbopme?
Kakue (akThl CBHAETEIHCTBYIOT O TOM, YTO BO BcCeleHHOW MpPOMCXOAMUT MPOIECC
ABOJIIOLIUN?
KaxkoBa cTpyktypa u pa3meps! Hael ["anaktuku?



4. Kakune 00beKTHI BXOIAT B cocTaB ["anakTuku?

5. Kak mposiBisier ce0st Mexx3Be3aHas cpena? Kakos ee coctas?

6. Kakue ucTouHuMKH pagrou3IydeHuUs] H3BECTHHI B Halei [ anaktuke?

7. Uewm pa3nuyaroTcs pacCEesiHHbIE U LIAPOBbIE 3B€3/IHBIE CKOIICHUS?

8. Kak ompenenstor paccTOsSHUS 10 TaTaKTHK?

9. Ha xakue OCHOBHBIE THIIbI MOXKHO Pa3A€IUTh FAJIAKTUKY 110 UX BHELIHEMY BUIY U
dbopme?

10. Yem paznuuaroTcs 10 COCTaBY U CTPYKTYpE CIIUPAIbHBIE U AIIUNTUYECKUE TaTaKTUKH?

11. Yem 0OBsACHSETCA KpaCHOE CMEIIIEHUE B CIIEKTPaxX raJlakTUK?

12. Kakue XuMHUYECKHE 3JIEMEHTHI SBJSIFOTCS HanboJiee pacrpoCcTpaHEHHBIMHU BO
Bcenennoii?

13. KakoBO COOTHOIIEHHE MACC «OOBIYHON» MaTepUH, TEMHON MaTepUX U TEMHOU SHEPTUU?

Kputepuu oieHKH yCTHBIX OTBETOB

KauectBeHHas oneHka
Kputepun o0pa3oBaTebHBIX
pe3yJIbTaTOB

OTBeThI Ha BOMPOCHI JIaHBI B IOJTHOM 00beMe, BHICKAa3bIBAHUS
CBSI3HBIC W JIOTMYHBIC, HCIOJb30BaHA Hay4Has JIEKCHKA, OtnnuHO
MPUBE/ICHBI IPUMEPBI.

BOHpOC PACKpbIT HC B IIOJIHOM O6’LCM6, BBICKA3bIBaHHUA B
OCHOBHOM CBA3HBIC MW JIOTUYHBIC, HWCIIOJIb30BaHA HaAay4YHas

Xoportiio

JIeKCHKa, TpuBeACHBI TmpuMepbl. OTBETHI Ha BOMPOCHI
CUTHAJIM3UPYIOT O HAJMYUU POOJIEMbl B TIOHUMAaHUH TEMBI.
OTBeTbl Ha BONPOCHI B 3HAUYMTENIBHOW CTENEHU 3aBUCAT OT
IIOMOIIM CO CTOPOHBI IIPENOJaBATEIIs. BrickaspiBaHus

Y 10BIIETBOPUTENBHO
HECBSI3HbIE W  HenoruuHele. Hayunas  jiekcuka  He
HCIMOJIb30BAaHA, IPUMEPHI HE MPUBE/ICHBI.
OTBEeTHI HAa BONPOCHI OTCYTCTBYIOT. HeynosnersopurensHo

3.2. [Ipumep 3a1aHNi KOJIJIOKBHYMA

KosutokBuym 1
Bapuanr 0

1. OnpeneneHue aCTpOHOMUH, €€ CBS3b C IPYruMU Haykamu. CTpyKTypa U MaciiTad
BcenenHoi. Posb acTpoHOMHM B pa3BUTUN HUBHIN3ALNH.

3Be3nbl U co3Be3nausi. HebecHbie KOOpIuHATHI.

I'ognunoe nBukenne ConHua. DKIMITHKA

JBmxenue u ¢dazpl JIyHbI.

CBs13b BpeMeHH ¢ reorpauyeckoi 10JroTol, CHCTEMbI CYETa BPEMEHH, TTOHITHE O

a bk wn

JIETOCYMCIICHUU.
KosstokBuym Ne2
Bapuant Ne(




1. PasBuTHe mpeacTaBieHUN O CTPOSHUU MHUpAa.
2. 3akonbel Kemnepa — 3akoHbl JBMKEHUsT HeOecHbIX Ten. OO0OLIeHHE W yTOYHEHHE
Hsroronom 3akonoB Kemuiepa. Tpu 3akona Keruepa.
3. Ilnmanets! 3emHO# rpymmbl. OOmIas XapakTepuCTUKa aTMOC(EpBl, TOBEPXHOCTH, CTPOCHHE.
[InmaHeThI-TUTaHTHI.
4. CHyTHUKH TUTaHET.
5. Actepoupl 1 MeTeopuThl. KomeTsl 1 MeTeophl. 3aKOHOMEPHOCTh B PACCTOSHUSX IIIIAHET
ot CosHIa U nosica acTepOUIOB, JBM)KEHUE acTEPOMIOB, (PU3UUECKUE XapAKTEPUCTUKU
acTepouI0B, METCOPHTHI.
KomnokBuym 3
Bapuanr 0
Counnie, coctaB ¥ BHyTpeHHEe cTpoeHue. Mznydyenue u remneparypa ConHia.
dusnueckas mpupoaa 38e3/1. 3Be3/bl - JaJIeKUe COHIIA.
JHuarpamma «CreKTpcBETUMOCTBY. Macchl U pa3Mephl 3Be3/1
ITpumeHeHHbIe U HecTallMOHapHbIE 3Be3/1bl. Lledenpl — Masiku BeeneHHol.
HoBeble u cBepxHOBbIE 3Be3/1bl. HeliTpoHHbIe 3Be3/1b1. UepHBbIE ABIPHI.

arwdNE

Konnoxksuym Ned
Bapuant Nel
Hama 'anaktuka. Ee pasmepsl u cTpykTypa.
Ob6nactu 3Be31000pa3zoBanus. Bpamienne ['anaktuku. [Ipodiaema «CKpbITOI» Macchl.
Jlpyrue 3Be3Hble CUCTEMBI - TaTaKTUKU. Pa3zHOoOOpasue Mupa rajakTHk.
Kocmonorusi. OCHOBBI CBOEBpPEMEHHOM KOCMOJIOTHH.
Kpacnoe cmerenue u 3akoH Xa66ma. bonb1ioit B3pbIB.

agrwbdE

Kpurepun onieHkn KoJJI0KBUYMA

85-100% npaBUIIbHBIX OTBETOB — 5 0alIOB;
75-84% npaBHIIbHBIX OTBETOB — 4 Oaia;
55-74% mpaBUIBHBIX OTBETOB — 3 Oaa;
Menee 55% npaBUIbHBIX OTBETOB — 2 Oaa.

3.3. OneHka BBINOJHECHHBIX NPAKTHYECKUX U J1a00paTOPHBIX padoT, KOHTPOJIb
CaMoOCTOSITeIbHOM PadoThl

OneHka BBIIOJHEHHBIX NPAKTHUECKUX U Ja0OpaTOPHBIX pabOT BKIIOYAET OLEHKY
Ka4yecTBa peleHus 3aJjad ¥ BBIYMCICHUH JJaO0OpaTOpHBIX padoT, B X0/1€ KOTOPBIX CTYAEHT JI0JIKEH
IPOJEMOHCTPUPOBATh 3HAHUS TEOPETHMUECKUX OCHOB IMpeaaraéMblX pasJieloB, MPOSBUTH
NPaKTUYECKHE HaBBIKU BBINOJIHEHHS 1a00paTOPHBIX pabOT U pelIeHHs 3a/ay.

Kpurepun onenuBanus:

— OTJINYHO» — CTY/IEHT 3HAET MOCIIeI0BATEIbHOCTD BBITOJIHEHHS 3aJaHNS, BHITIOJTHEHHBIE
MIPaKTUYECKHE 3a/laHusl U J1abopaTopHbIe pabOThl COJIEPKaT BCEM HEOOXOIMMbIE YCIOBHOCTH U
TpeGoBaHuS;

— «XOpOIIo» — CTYACHT 3HaeT TpeOoBaHUS K O(QOpMIICHHUIO JTaOOpaTOPHBIX PAbOT U
PELISHMIO 3a/]1a4, OJJTHAKO UMEIOTCSl He3HAUUTENbHbIE HETOUHOCTH NPHU UX 0(OPMIICHHH;

— «YIOBJIETBOPUTENIIBHO» — CTYACHT HMMEET MOHATHUS O MNpaBUiaxX pelleHus 3agad u
BBITOJIHEHUS JTa0OPATOPHBIX PabOT; BBHIOJHEHHBIE Pa0OThl UMEIOT HEKOTOPbIE HETOYHOCTH U
OIIMOKH TIPH BEIYUCIICHHSX.



— «HEYIOBJIETBOPUTEIBHO» — IMpaKTHYECKHE 3aJaHus U JabopaTopHble pabOThI HE
COOTBETCTBYIOT TPEOOBAHUAM BBIIIOJHEHHUS, PACUETHI UMEIOT 3HAUUTENIbHbIE OLINOKH.

Onenka 3a ceMecTp
CGMCCTpOBaﬁ OLCHKAa OmNpCACIIFACTCA KaK OKPYIJICHHOC 10 MOCjIoro 4ucjiaa CpeaHee

apI/I(l)MCTI/I‘lCCKOC OIICHOK TEKYIICTO KOHTPOJIA, IMIOJIYYCHHBIX B TCUCHHUEC CEMECTPA.



Kpurepun oueHuBaHust

buner conepxut aBa TeopeTrueckux Bompoca. OeHUBaHHE MPOU3BOAUTCS MO KaXIAOMY
Bonpocy omera. OTBETH HA TEOPETUIECKHIE BOIIPOCKHI OIICHUBAIOTCS CIICAYIOIUM 00pa3oMm:

[IpaBuiIbHBIN, TOTHBIN OTBET, COACPKHUT HEOOXOAUMBIE OTBETHI U TIOJHOE PEIICHUE
3a7a4— 5 0ajlios;

[IpaBuIbHBIN, HE IOTHBIA OTBET, COIEPKUT HEOOXOJMMbIE pacyeThl B 3a7auax — 4 Oana;

He TouHBIi, He MOIHEIH OTBET — 3 Oajia;

HeBepHblit 0TBET/0TCYTCTBHE OTBETa — 2 Oaia.

WroroBass oueHka omnpeaensercs Kak OKpPYIJIGHHOE J0 LEeJOoro 4Yucia cpenHee
apudMeTHIecKoe O0aIOB CEMECTPOBOM OIEHKH (TEKYIIEro KOHTPOJIS) U OaUIOB IO KaXIOMY
BOIIpOCY Ouiera.

4. KoHTPOJIbHO-0LIEHOYHBbIE MATEPUAJBI 1JIsl POMEKYTOUHOI aTTecTAlNU

Y4eOHBIM IJIAaHOM T10 IUCIHUILTHHE «ACTPOHOMUS MPEAYCMOTPEHA IIPOMEKYTOUHAS
aTTecTanus B opMme 3aueTa.

1.1. 3apanus (B popMme TecTa)

3adanus 3axpvimozo muna:
B 3a0anusx 1-2 eévibpams 00un npasuibHulli omeem:

1.0nTH4eckuii TeeCKOIN, B KOTOPOM /AJIsl COOMPAaHMs CBeTAa UCHOJIb3YeTCH CHCTeMAa JIMH3,
Ha3bIBaeMas 00beKTHBOM, HA3BIBAETCH. ..
a) pepiiekTopom; ©0) pedpakTopoM; B) PAAMOTEIECKONOM; T) Xadb0a0oM.

Ipasunvnoiti omeem: 6

2.lepuoa akruBHocTH CoJIHIIA COCTABJSAET. ..
a) 12 ner; 0) 36 ner; B) 11 ner; r) 100 ner.

IIpasunvroviti omeem: 6

B 3a0anuu 3 ycmanosums coomeemcmsue:

3. YcTaHoBHTE COOTBETCTBHE MEKIY pPa3/ieilaMi ACTPOHOMHM U U3y4aeMbIM B HUX
MaTepHaJIOM.

1) Actpometpusi A) u3ydaeT NpUpOy HEOECHBIX TeT

2) Hebecnas mexanunka b) uzydaer monoskeHne HEOECHBIX TEN B OMPECIEHHBIE TPOMEKYTKH
BpEMEHU

3) Actpodusuka B) u3yuyaeT mpoucXokIeHUE U Pa3BUTHE KOCMUYECKHX Tell U UX CUCTEM

4) Kocmoronust I') uzydaet cBoiicTBa U 3BOIIOLNIO BeeneHHoii B 11einoM

5) Kocmonorus JI) u3yuyaeT 3akOHbBI ABUKEHUS HEOSCHBIX TEJ

Ipasunvnviti omeem: 1- b; 2- J1; 3- A; 4- B; 5-T.
B 3a0anuu 4 yemanosume npasuivHyio nocieoos8amenbHOCmy:

4. Pacnojio:xkute miaaneTbl CoJIHEUHOI cHCTEMbI O UX Macce (0T 0oJiee MACCHBHBIX IJIAHET
K MeHee MaCCUBHBIM)

A) FOnutep B) 3emns



C) Mepkypuit D) Carypn
Ilpasunvnviti omeem: A, D, B, C

B 3a0anuu 5 eviopame 1 unu HecKoibKo NPpAGUIbHbIX OMEEMOo8:

5.0TIMYUTENbHBIMH 0COOEHHOCTAMH ILIAHET 3€MHOM rpynibl iBJsAIOTCH:

A) MelJIeHHOE BpallleHue BOKPYT CBOEH OCH, HE BCE IIJIaHEThl UMEIOT CITyTHUKHU, OTCYTCTBHE
KOJI€ell

B) cpaBHUTENHEHO HEOOIBIIIHE pa3MEPhl U MAacChl, OBICTPO BPAIICHHE BOKPYT CBOCH OCH, MAJIO
CIIyTHUKOB

C) orcyrcTBHE aTMOC(EPHI, OOBIIIOE YHCIIO CITYTHHKOB, HATMYUE TBEPIOU MMOBEPXHOCTU

D) cpaBHUTENbHO HEOONBIIUE pa3MEPhl U MACChl, HATMYKE TBEPAON TOBEPXHOCTH, CPEIHSS
MJIOTHOCTB TIJIAHET B HECKOJIBKO Pa3 MPEBOCXOAUT INIOTHOCTH BOJIBI

Ilpasunvuwviii omeem: A, D

3aoanus omkpeimozo muna:

1. B aBrycre 1960 roga Ha KocMu4ecKoM KopaodJie — CIyTHUKE OTIPABUJIUCH B MOJIET
codaku: beaka u Ctpenka. CopepmnB 18 BUTKOB BOKpYr 3emJiM, OHM 0J1ar01noJIy4HO
npuzeMJInIuchb. CKOJIbKO BpeMeHH c00aKH MPoObIIM B 10JIeTe, ecJIM paguyc 3eM/IH 0KO0JI0
6400 xMm., BbicoTa opouTHI 200 KM., OPOUTAIBLHYIO CKOPOCTH IPUHATHL paBHoii 7,8 km/c.?

Ilpasunvhwiii omeem 26,6 yaca.

2. 3Be3/1a OTCTOUT OT CEBEPHOIo noJiroca mupa Ha 20°. Beerna jim Mbl Mo2keM ee BU1eTh HAJL
ropu3zonTom B Ilonexkykae? (¢ = 45°).

IIpasunvroiii omeem : 20°, na

3. Ilepuon oopamenust 3emun Bokpyr CosiHua pasen 365,25 cyr. Onpenenure nepuosn
oOpamenus acrepouna Ne 10876, eciin U3BeCTHO, YTO B IEPHUIeJINH CBOCi OPOUTHI
(0smmskaiimeii Touke Kk CostHIly) OH HaxoauTcs Ha paccrossnuu 0.3 a.e. ot CouHuia, a B
adenun (camas 1aJbHAS TOYKA OPOUTHI) yAajsieTcsl OT Hero Ha paccrosinue B 1.7 a.e.

IIpasunvnviti omeem 365,25 cyt

4. KakoBa 10/1:kHa ObITh CKOPOCTH TeJ1a, YTOOBI OHO MOII0 IOKMHYTH Oe/Iblii KapJInK,
macca koroporo 2*¥10% kr, a paguyc 4%10* km?

Ipasunvuviti omeem: 2600 xm/c.

5. [IpeanoJio:kuM, 4To 3eMilst «pa3ayJiachk» (PABHOMEPHO BO BCe CTOPOHbI) TAK, YTO
norjoruiaa Jlyny. YUemy craner paBHa cpeaHss IVIOTHOCTH «HOBOH 3eMuinm». C 4eM MOKHO
CPaBHMTH 3Ty MI0THOCTL? IloTHOCTL 3emun celiuac cocrapiser 5520 kr/me, lnamerp
3emuin pasen 12 800 km, paccrosinue ot 3emuu 10 Jlynsi - 384 000 xkm.

Ipasunvnoiti omeem : = 0,2 xr/m?



6. C kakoii Mo BeJJMUMHE H HATIPABJIEHUIO CKOPOCTHIO T0JI:KeH JeTeTh u3 HoBoKy3Helkoro
aj’ponopTa caMmoJieT, YTOObI, ABUIasich BA0Jb Mapajuieau 54°c.ui, npudbITh B IYHKT
HA3HAYEHHUS B TOT 7Ke Yac 10 MECTHOMY BpeMeHH, 4TO U Nnpu BolieTe u3 HoBoky3nenka?

Ilpasunvroviti omeem . V=272 m/c = 980 km/4, 1eTeTh HA 3amal.

7. 3Be3aHas BeanuuHa Beru 0,14. Bo ckosibko pa3 3Ta 3Be3aa sipue CoJiHia, eciau
paccrosinue 10 Hee 8,1 mapcek?

Ilpasunvrwviii omeem B 58 pa3 sapue CoiHila

8. YriioBoii  quamerp JIYHHOTO  JINCKA paBeH npumepHo 32 rpaayca.
Onpenesaure JuHeHbIH 1uaMetTp JIyHbl.

Ipasunvnviti omeem: 3350km

9. B moMmenT npotuBoctosinusi FOnurep yaanen ot 3emiu Ha 628MuiH. kM. YT.10BOi#i
auametp IOnurepa npu 3Ttom 47,2% . Onpenenure JuHeiiHbli Anamerp FOnurepa.

Ilpasunvnoiii omeem: 11 800 km

10. Yckopenue cBo0ogHoOro nagenust Ha Benepe cocrasisier 0,9 3emHoro, a paguyc Benepsl
pasen 0,95R3. Haiiqure nepByIo KOCMHYECKYI0 CKOPOCTH Y OBEPXHOCTH BeHepbl

Ipasunvusiii omeem: 7,3 10°m/c

11. Macca Benepsni coctasJsier 0,82 maccol 3emun, a paaunyc Benepni paBen 0,95 paguyca
3emuin. Bo cko0/1bKO pa3 pa3jiM4yaoTCcsl YCKOPeHHs CBOOOHOIO NajieHusi Ha 3emJie U
Benepe?

Ipasunvuviii omsem: 1,76018 10 pas.

12. Ilepuon odpamenust Benepbl Bokpyr Cosnua pasen 0,615 3emHoro rona. Onpenesaure

paccrosinue otT Benepnl 10 CotHua.

Ilpasunvnoviti omeem: 1,1710'"'m.

13. OtHomenne maccol Benepbl k macce 3emuiu paBHo 0, 82, a oTHOIIEHHE CpeTHET 0
paauyca Benepsnl k cpeagnemy paauycy 3emiau pasto 0, 95.

Yemy paBHaA cHJIa TAXKECTH cIycKaeMoro Ha Benepy annapara maccoii 500 kr?

Ipasunvnwviti omeem: 4540 H

14. Yckopenue cB000OAHOIO najeHus Ha noBepxHoctu Benepsl 8,75m/c? Onpenennre

paauyc Benepsnl ecain ee macca 4, 88 * 1024 kr.

Ipasunvnwii omeem: 5.71%10° m



15. 3Be3anblii nepuoa oopamenusi FOnurepa Bokpyr CoJiHIa cocrapJisieT 0koJio 12 Jjier.

KakoBo cpennee paccrosinne FOnurepa or Cosnna?

IIpasunvrwiii omeem: 0KoJO S a.e.

BOl'[pOCl)I K 3a49€Ty M0 JUCHUIIJINHE «ACTpOHOMI/IH»

1. IIpeamer acTtpoHoMuU. 3Be31HOE HEOO
Ortser:
AcCTpOHOMHS — 3TO HayKa, KOTOpasi 3aHUMAETCsl M3yUeHHEM BcelleHHOMH, a ToOUHee BCEMU MPOIIECCaMH,
MPOUCXOISIIIMMU B HEN
3BE3/1b1 — caMble pacnpocTpaHEHHbIE KOCMUYEcKue Tena. [l u3mepeHus 3BE31HbBIX
PACCTOSIHUM UCIIOJIB3YIOT 0COOYI0O MEPY — CBETOBOM T'OJI.
3Be3/1a — 3TO IMTraHTCKUA I'a30BbIH 11ap, KOTOPBIH CBETUTCSI COOCTBEHHBIM CBETOM.
Spxue 3BE311b1 00pa3zyroT Ha HEOE YETKO pa3InUUMBbIE B3IJISIIOM (QUTYPbI, KOTOPbIE Ha3bIBAIOT
co3pe3ausaMu. Co3pe3aue bonbinas Mensenuua u ero yacts — bosnbiioit Ko — camoe
u3BeCTHOE co3Be3ue CeBEpHOIo MOyIapHus.
2. Cnoco0bI onpeaesneHust reorpaguyeckoi IUPOTHI
OtBert: B 01O 1 TO e BpeMsl BUJI 3B€3/IHOT0 HEOA Ha pa3JIMYHBIX reorpauueckux mupoTax
HEOJIMHAKOB. BpicoTa momoca Mupa Ha pasHbIX IIUpoTax Oyaer paznuuyHas. OHa paBHa
reorpaguueckoil mupore mecta HabmoaeHus. [lonsipHas 3Be34a OTCTOUT OT CEBEPHOTrO MOJII0Ca
mupa npumepHo Ha 1°. TTooToMy mpubImsKeHHO TeorpaduyuecKyro MUPOTY MECTa HaOTIOAEHUS
MO>KHO OIIPENENINTh, U3MEPHUB BICOTY [I0IspHOI 3BE3/BI.
Ecnu reorpaguyeckas mupoTa MeCTa M3BECTHA, TO JIETKO BBIYMCIUTH BBICOTY CBETHJIA B
BEpXHEU KyJIbMUHALIUU:
h1=90°—¢ + &1 (nns cBeTuna, KyIbMUHUPYIOIIETO K IOTY OT 3€HHTA)
h2=90°+ ¢ — 82 (mna cBETUIA, KYIBMUHUPYIOIETO K CEBEPY OT 3€HUTA)
3. Pa3Butue npeacrasiiennii 0 CojiHe4HOIi cucTeme
Orger:

CoBpeMeHHbIE TTPEICTABJICHHS O COJTHEUHON CUCTEME OCHOBAHBI HAa HAOMIOJCHUSIX 1
HCCIIEIOBAHUSAX, IPOBEAEHHBIX C IOMOIIBIO TEJIIECKOIIOB, KOCMUYECKHUX allllapaToOB U APYTUX
Hay4YHBIX HTHCTPYMEHTOB. OHM MO3BOJIAIOT HaM JIYYIIIE€ MOHATh CTPYKTYPY U COCTaB COJHEUYHOU
CHCTEMBI.

CoJanue

CoJtHIIE SBJIIETCS HEHTPOM COJTHEYHOM CUCTEMBI M cOCTaBisieT 0KoJio 99,86% ee maccel. OHO
npezcTaBisieT cOOON OrpOMHBIH 1Iap MIa3Mbl, B KOTOPOM ITPOUCXOJIAT SIIEPHBIE PEAKIINY,



mpeBpamraromme BOJOpOa B relnui u BLICBO60)KIL3IOH_[I/I€ OIpOMHOC KOJMYCCTBO SHCPIrUr B BULC
CB€Ta U TeIlja.

IInanernl

ConHevHas cucTeMa BKIIFOYAeT B ce0s1 BoceMb muianet: Mepkypuii, Benepa, 3emist, Mapc,
Onurep, Caryph, Ypan u Hentyn. OHu paznuuarorcs o paamepy, Macce, COCTaBy M Ipyrum
xapaktepucTtukam. [lnaneTs! Bpamatorcs Bokpyr ConHila mo opOuTaM U UMEIOT CBOM CITyTHHUKHU.

Kapaukosblie miianers! u nosic Koiinepa

Kpome BOoCbMU IUIaHET, B COJTHEYHOM CUCTEME TAK)KE €CTh KapJIMKOBBIE IJIAHETHI, TAKUE KaK
[TnytoH, Opuaa u Makemake. OHM UMEIOT MEHBIIIUN pa3Mep U Maccy, 4eM OOBIYHBIC TIJIAHETHI, U
HaxoxsaTcs B nosice Koitnepa — obmactu 3a opoburoii Hentyna, rie HaX0UTCs MHOKECTBO
JIPYTUX KOCMHUYECKHX O0BEKTOB.

CnyTHUKH

Kaxxnas nimaHeTa uMeeT CBOM CIIyTHUKH, KOTOPbIE BpalaoTcst BOKpyr Hee. Hanpumep, y 3emiun
ectb JlyHa, y IOnurepa — I'anumen, y CarypHa — Tutan u T.4. CIlyTHUKH UMEIOT pa3jInyHbIe
pa3Mephbl U COCTaBbl, U OHM TAKXKE SIBJISIIOTCS O0BEKTAMH HAYYHOI'O MCCIIEJOBAHMUS.

ACTePOI/I)ILI H KOMETbI

ConHeyHasi cUCTEMA TaKKe COJIEPKHUT aCTEPOUIbI U KOMEThI. ACTEPOUIBI — 3TO HEOOIbIIINE
KOCMHUYECKHE 00BEKThI, KOTOpbIE BpamatoTcs Bokpyr CoiHIla, 0COOEHHO B MOSICE aCTEPOUIOB
Mexay opoutramu Mapca u FOnurepa. KomeTsl — 310 JiefisiHbIE Tena, KOTOPbIE UMEIOT OPOUTHI,
MPOCTUPAOIKECS AATEKO 32 MPEEIIbl INTAHETHONW CUCTEMBI.

MexnjiaHeTHOE POCTPAHCTBO

Me:xmiaHeTHOE TPOCTPAHCTBO — 3TO 00JIACTh MEXKY IUIAHETaMU, TJ€ MPAKTUYECKU HET
BeriecTBa. OHO COJEPKUT MbLIb, Fa3bl U IPYTUe KOCMUYECKHE 00BEKTHI, KOTOPbIE MOT'YT OBITh
UCCJIEIOBAHbI C TOMOILBIO KOCMHUYECKUX allapaToB U TEIECKOIOB.

CoBpeMeHHbIE NPECTABIEHUS O COJIHEYHON CUCTEME U €€ CTPYKTYPE MPOIOJIKAIOT Pa3BUBATHCS
C Ka)/IbIM HOBBIM OTKPBITHEM U HcciiefoBaHueM. Kaxaoe HoBoe HaOI0JeHNE U SKCIIEPUMEHT
ITO3BOJISIIOT HAaM JIy4lll€ IOHATh HAlly COJIHEUHYIO CHCTEMY U €€ MECTO BO BcelleHHOH.

4. Bugumoe IBUKEHHUE IJIAHET
OrtBerT:

BuaumMele IBMOKEHUS IIIAHET — 9TO U3MEHEHUs MOJI0KEHUS TIIaHeT Ha HeOecHoM cdepe
OTHOCHUTEJIbHO 3B€3]1 U IPYrUX HeOeCHbIX 00beKTOB. [laneTsl ABUXKyTCS IO OpOUTaM BOKPYT
ConHia, 1 uX ABMKEHHE MOYKET OBITH HAOJII01aeMO C 3EMIIH.

ITnaneTsl B conHeuHOM cucteme, Bkimrodas Mepkypuii, Benepy, Mapc, FOnurep u Catyps,
JBIDKYTCS IO SIUTMIITHYECKUM opOuTam Bokpyr ColHIa.



5. 3axkonbl Kenuepa — 3aKoHbI IBU:KEHUST HeOECHBIX TeJl
Ortser:
Ilepsbiii 3axoH Keniepa
Kancz[aﬂ m1a"eta COJTHEYHOH CHCTEMBI JABUWIKETCA IO JJIIMIICY, B OAHOM U3 q)OKYCOB KOTOPOI'0 HAXOAUTCA
Counie
Bropoii 3akon Kenuiepa (3akon niomajaei)
Kaxxnias ninanera ABMKETCS B IUIOCKOCTH, MPOXosiiei uepe3 ueHtp CoaHua, NnpuuéM 3a paBHbIE
IIPOMEXKYTKH BPEMEHU PaJNYC-BEKTOp, coequH oMl CoHIE U IIJIAHETY, ONIUCBHIBAET CO00
paBHBIE TUIOLIAH
Tpernii 3akon Kensiepa (rapmMoHnyeckuii 3aK0H)
KBanpats! neprnosoB oOpaiieHus mianet BOKpyr CoiiHIIa OTHOCSTCS, KaK KyObl OOJBIINX
MOJTyoCcei OpOUT TITaHeT
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6. Il1aHeThI 3eMHOI IPyNNbI

OTtBeT:

IInanersl 3eMHOM I'pyllIlbl — 9TO IINIAHCTBI, KOTOPLIC HO,Z[O6HBI 3emiie Mo CBOUM (l)I/ISI/I‘ICCKI/IM u
rcOJIOTHYCCKUM XapPaAKTCPUCTHUKAM. Onu MMOJYYHJIM CBOC HA3BAHHUC HM3-3d CXOACTBA C Halien
IUTAHETOM M SIBJISIOTCS OJHUM M3 THUIIOB IJIAHET B CoHeYHOM cucTeMe.

[TnaneTs 3eMHO# TpyMITBI BKIIOYAKOT B ce0s1 Mepkypuii, Benepy, 3emiito u Mapc. Onu
OTJIMYAIOTCS OT APYTHX IJIAHET, TAKKUX Kak ra3oBbie TUrantsl FOmutep n CatypH, CBOEH IIIOTHOM
MOBEPXHOCTHIO U OTCYTCTBHUEM Ira30BOIl 00OJIOUKH.

DTH IJIAHETHI TAKKE UMEIOT CXOJIHBIE pa3MePhl U MACCy C 3eMJIeH, XOTs KaK/asi U3 HUX UMEET
CBOM YHHMKaJIbHbIC 0ocoOeHHOCcTH. Hanmpumep, Mepkypuii siBisiercs camoi 01u3koi k CoHITY
MJIAaHETOM U UMEET OYCHb TOHKYIO aTMocdepy, Benepa nmeer oueHs mioTHyto atMmochepy,
3eMJIst ABJISIETCSA €IMHCTBEHHON M3BECTHOM IJIAHETOM, HACEJICHHOM KU3HbI0, a Mapc numeer
atMocdepy, COCTOSIIYI0 B OCHOBHOM U3 YTJIEKUCIIOTO ra3a.

[1naHeThl 3eMHOM IPyMNIbI TAKKE UMEIOT CXO/IHbIE BpalllaTelbHble U OpOUTATIbHBIE
xapaktepucTuku. OHU BpalarTcs BOKPYT CBOEH ocH 1 oOpariaroTcst BOkpyr CoHIa mo
AIITUNTHYECKUM opOuTaM. Bpems BpailieHus: u opOUTaIbHBIN NEPUO KayKIOW MIaHEThI
pa3nIMyaroTCs, HO B LIEJIOM OHU COIOCTaBUMBI ¢ 3eMIICH.

6. IlnaHeThI-THTaHTHI
Ortser:
K cnucky nnaner-rurantoB otHocsTes FOnutep, CatypH, Ypan u HentyH, KoTopbIx
00BbeIMHSAET HEe TOJIBKO OoJibIIas yaanéHHocTh oT CoHIA, HO U MHOTHE (PU3UYEeCcKHe JaHHBIE.

[Tnanetsi-rurantsl CoHEUHON CUCTEMBI 00pa30BaHbl U3 CI0XKHOM CMECH ra30B: BOOPO/a,
aMMuaka, rejiusi, MeTaHa. VX riaBHbIM OTJIMYUEM SIBJISETCS OTCYTCTBHE MPUBBIUHOMN TBEPAOH
nosepxHocTH. [To Mepe mpubIMKeHus K EHTPY IJIaHEeThl aTMoc(depa CTaHOBUTCS BCE Ooiee
IUIOTHOW U B pe3ysbTaTe MePeXoaUT U3 ra3000pa3HOro COCTOSHUS B kujikoe. OfHaKO YETKON
TpaHUIIBI MEX1Yy OKeaHOM U aTMoc(hepoi, kak Ha 3eMiie, y Ta30BbIX TUTAHTOB HET. DTOT OKeaH
COCTOMT HE U3 BOJbI, a 110 OOJIbIIEH YacTH U3 )KUIKOr0 BOJOPOA.

Ha Gonpbmioit rimyOuHe naBiieHNe B IUTAHETAaX-THTAHTaX BhIPACTAET 0 TaAKOW CTETICHH, YTO
JKUJIKUI BOJIOPOJI CTAHOBUTCA MeTaiumueckum. [lox cimoem metammueckoro Bogopoaa pa Eciu
MEePEUYHCIIATh OCOOCHHOCTH Ta30BbIX TUTAHTOB, CTOUT OTMETUTH Y HUX OOJIBIIIOE YUCIIO
CIIyTHUKOB:



e VYV IOnurepa umeercs 79 cnytHukoB. Yetslpe kpynHeimux u3 vux: Mo, Esporna,
I'anumen n Kammucro.

e V¥V CarypHa umeercs 82 noATBepxkAEHHBIX cllyTHUKA. CaMblil KpYIHBIA U3 HUX — TuTtas.

e VY VpaHa oTKpHITHI 27 CITyTHUKOB, KpynHeimue — Turtanus, O6epoH, YMOpUdIIb,
Apwuaie 1 Mupanga.

e VY Hentyna umeercs 14 uzBecTHbIX cnyTHUKOB. Kpynneimmii — TpuToH.

OTIUYUTENBHONH 0COOEHHOCTBIO INIAHET-TUTAHTOB SIBJISIOTCS KOJIbIIa — CUCTEMA ITIJIOCKHUX
KOHICHTPUYICCKUX 06pa3013aH1/H‘/'1 W3 IIbUIK U JIbJd, Bpallarouiasacsa BOKPYT IJIaHCTHI B
BKBaTOpHaJIBHOﬁ IIJIOCKOCTH.

7. AcTtepouabl © METEOPHUTHI.
OTger:

AcTepoubl — 3TO KOCMHUYECKHE TeJIa B OCHOBHOM HENPaBUIbLHON (hOPMBI, KOTOPBIE YCTYIAIOT
110 pa3Mepy IUIaHeTaM.
Kocmuueckue Tena, KOTOphIE YCTYHAIOT IO pa3Mepy IUIaHeTaM, Ha3bIBalOT aCTEPOUTAMH.
Pa3mepsl acTepon10B — 10 HECKOJIBKUX JIECATKOB KUJIOMETPOB. JlamMeTp camoro 00JbII0T0 U3
Hux — Llepepst — okono 1 000 kM. Hekotopeie yu€nbie oTHOCST Llepepy K MalbIM IJIaHETaM.
AcTepoupl UMEIOT HEMPaBWIbHYIO (hopMy, y HUX HET atMoc(hephl. Y HEKOTOPBIX aCTEPOHIOB
€CTh CIIyTHUKHU. MecTo ckorieHus: actepou1oB B CONHEYHON CUCTEME Ha3Balli TJIaBHBIM
nosicom actrepousioB. OH HaXOAUTCS MeX Ay opOuTamu raHet Mapc u FOnutep.
MeTeopuTbsl— TBEpP/bIC HEOECHBIE TEJIa, KOTOPBIE HE YCIIEBAIOT CTOPETh B aTMochepe u
NaJal0T Ha TOBEPXHOCTh 3EMJIU.
Bo Bpemst majieHus Ha 3eMHYIO TIOBEPXHOCTh METEOPUTHI OCTABIISAIOT B HEOE TOJITO HE
ucyesarolmi ceersuuiics ciuen. Ha mecre najgeHus Mereopyura Ha OBEPXHOCTH 3eMIIH
ocTaroTcs yriayoneHus yameoopasHoit popMbel — KpaTepbl. Macca METEOpUTOB OOJIbIIE, YeM
Macca METEOpPOB, U MPEBBIIIAET OJUH KUIOIPAMM.
MeTteopuThl ObIBAIOT KAMEHHBIE, KEJIe3HbIE U JKeIe30KaMEHHbIC.
[Tagenune MeTeopuTa — pEAKOE U OMACHOE MPUPOIAHOE SIBJICHHUE.

8. KomeTsl 1 MeTeopsbl
Ortser:

Komera— 310 HebombI10€ HEOECHOE TEI0, KOTOPOE ABMXKETCs BOKpYT COJIHIIA 1O BBITSIHYTOM
opowure.

Komera coCTOUT U3 IByX OCHOBHBIX YacTeH: rOJIOBBI M XBOCTA. | 0JI0BY KOMETHI 00pa3yer
TBEP/I0E S1PO, KOTOPOE COCTOUT U3 CMECH JIbJa U KOCMUYECKON MBbUIU. SIApo OKpyKaeT cBeTnas
000J10YKa U3 CBETALIMXCS ra30B U MblIM. OHa MOXKET TAHYThCS OoJiee ueM Ha | MITH KM.
[TpoTsKEHHOCTD TOIOBBI KOMETHI MOXKET ObITh OoJbiie ConHua. [Ipu npubimxeHn KOMEThI K
CounHity y He€ MOSIBIISIETCS] XBOCT — BBITSHYTHIN 1IJI€H () U3 IBIIM U CBETALIMXCS Ta30B. XBOCT
KOMETHI HE UMeET YETKUX OUepPTaHUN U MPAKTHUYECKU MTPO3payeH — CKBO3b HETO BHUJIHBI 3BE3/IBI.
OO0b14HO XBOCT KOMETHI HarpasieH oT ConHia. J[JIMHa XBOCTa MOKET U3MEPATHCS B COTHSAX
MUJJIMOHOB KMJIOMETpoB. KoMeTsl — camble Oomblne 1o pazmepy Tena CoaHEeUHOM CUCTEMBI.
KomeTs! IBMKYTCS MO JUIMHHBIM BBITSHYTHIM OpOuTamM. OHU MPOHUKAIOT B caMble JajEKue
yactu COJTHEYHOU cucTeMsl, Jaxe gansiie [nmyrona.

Meteopbi

B aTtmocdepy 3emiu BieTaeT MHOXKECTBO KYCKOB TBEPOTO BEIIECTBA. BONBIIMHCTBO U3 HUX
UMeEeT Maccy MeHee 0JIHOTO Kujorpamma. [Iponeras ckBo3b atMocdepy, OHU HarpeBaroTcs U
CroparoT. DTH Croparoiye B arMocepe HeOecHbIe Tesa Ha3bIBaloT MeTeopamMu. CBeTsmiics
CJieZl METEeOpOB BUICH B aTMOC(]epe BCero HECKOIbKO CEKYH/I.



9. OoOwmme ceexenus o CorHne
OrTBer:

Coanne— xéntas 38e371a. CoNHIIE COCTOUT U3 BOJOPOAA U reiusi. YUEHbIe CUMTAIOT, YTO
Bo3pact ConHia — 4,5 Mip/ JieT.

Bunnmoe na ne6e ConHile kaxeTcs Ham MajieHbkuM. Ho 1o cpaBHeHuto ¢ 3emuéit CosHile
orpomHuoe. Paguyc Comnama B 109 pa3 Gosnbliie paaryca Hallel TUIaHEThI U COCTABIISIET MPUMEPHO
700 000 xm! ComHIle BMECTE C BpAIIAIOIIMMHCS BOKPYT HETO IJIAHETAMHU BPaIIaeTCsl BOKPYT
neHTpa Hameld ['anaktuku (Maeunoro mytH). Ilepuon aToro obpamenus coctaBisiet 225 MIIH
3€MHBIX JIET.

BemectBa Ha 3emiie HaX0ATCS B TPEX COCTOSHUSX: TBEPIOM, KUIKOM, razoo0paznoM. CoiHIe
COCTOMT M3 IJIA3MbI, KOTOPYIO Ha3bIBAIOT YETBEPTHIM COCTOSTHUEM BelllecTBa. B 3ToM cocTostHUN
101 A€MCTBMEM I'MTIaHTCKUX TEMIIEPATyp aTOMbI BELIECTBA PACclalaloTCs Ha COCTABIISIOLINE UX
YaCcTUILIBI — 3JIEKTPOHBI, IPOTOHBI U Jipyrue. Temmneparypa Bemiecta B enTpe CoaHila
JIOCTUTAeT TMTaHTCKOM BEJIMYMHBI — 15 MIIH rpagycos.

[Tosepxnocth Conunia — orochepa — umeet Temmneparypy 6 000°. Bepxyiiku moToKoB
packaja€HHOIo ra3a co3/1al0T HEPOBHOCTH COJIHEYHOW MOBEPXHOCTHU, KaK FTOBOPSIT ACTPOHOMBI,
rpanyinbl. ['paHyIibl MOCTOSSHHO U3MEHSIOTCA B pa3Mepax, Kakue-To U3 HUX MCUYE3al0T, Ha UX
MecTe TOSBISIOTCS HOBBIE. OTAeNbHBIE YIacTKU (GoTOC(Ephl UMEIOT MEHBIIYIO TEMIIEpaTypy —
4 500° — u kaxxyTtcs 6onee TEMHBIMU. VX Ha3bIBAIOT COMHEUHBIMH MaTHaMU. [lnomans,
KOJIMYECTBO U MECTOIIOJIOKEHUE IIATEH B pa3HbIe ro/bl pasHoe. Tommuna GoTtocheps
coctabiisieT mpuMepHo 500 kM.

N3 menp ComHIla MOTYT BBIPBIBATHCS MOIIHBIC TTIOTOKH TIJIa3Mbl, BHEIITHE HATTOMHHAIOLIUE SIPKUE
A3BIKH MJIaMeHH. VX Ha3bIBalOT MPOTYyOepaHIlaMu.

C noMol1IbI0 TENECKOIOB YAAJIOCh YCTAHOBUTD, YTO COJIHEUHAs IOBEPXHOCTh COCTOUT U3 TPaHyl.
BennunHa kaxaoi oTeNbHON TpaHysIbl COCTABISET HECKOIBKO COTEH KUJIOMETPOB.

Bere gporochepst Haxoautes armocdepa ConHIa, OCHOBHAS YaCTh KOTOPOU HA3bIBAETCS
xpomochepoii. Temnepatypa 3aech onyckaercs 10 4 500°, HO ocTaéTcsi O4eHb BBICOKOM 110
3EMHBIM MEpPKaM.

10. Ctpoenue atmocdepst Cosnia
OtBeT:

Atmocdepoit ComnHIla Ha3bIBAIOT TPU BHEMTHUX ciosi COHIIA, paCIIONOKEHHBIE BBIIIE
KOHBEKTHBHOM 30HBI, M COCTOSAIIME (IO YUCITY aTOMOB) B OCHOBHOM U3 Bojaopoaa, 10% renus,
1/1000 yrnepona, azora u kuciopoaa u 1/10 000 MeTannoB BMeCTe CO BCEMH OCTAIbHBIMU
XUMHYECKIMH DIIEMEHTaMHU.

Atmocdepy ConHlla IPUHATO pa3aensTh Ha poTocdepy, XpoMochepy U KOPOHY, KOTOpast
NIEPEXOJIUT B COJTHEYHBIIN BETEP

11. McroyHuku 3Hepruu U BHyTpeHHee cTrpoenne CoyiHIA
Otser:

Bugumyto noBepxnocts Comnuila Hazainu (otocdepoii (puc. 1). Hike miioTHocTh raza
HACTOJIbKO BEJIMKa, YTO OH Hempo3padeH. CBONCTBA COTHEUHOM aTMocdepsl Bhlle PoTochepbl



MOKHO U3y4aTh Pa3JIMYHbIMU MCTOAAMH, HO O TOM, YTO MPOUCXOJUT HUKC, YUYCHBIC Y3HAIOT
TOJILKO IO Pe3yIbTaTaM MaTeMaTHYECKOTO MOJICITUPOBAHHSL.

B dotochepe ComnHila mioTHOCTh MPUOIM3UTENbHA TaKast, Kak B aTMocdepe 3emiu (puc. 2).
['nyOsxe naBieHue, INIOTHOCTh M TEMIIEpaTypa BEIIeCTBa BO3pacTaloT, U B IieHTpe ColHIa
TIOTHOCTH B 160 pa3 GobIlie MIOTHOCTH BOABI (2 BEh TaM B OCHOBHOM BOJIOPO/T Y TeIHiA!).

COJ'IHI_[e BCIOAY MOXXHO OIIMCAaThb MOACIIBIO rasa, T. K. IIpd TeMIICpaTypax B MUJIJIMOHBI KECJIBBUHOB
paspymaroTcs JIFOOBIE MOJICKYJISIPHBIC CBA3U U BCC ATOMBI CBO60I[HO ABUIKYTCH. I'a3 Ha COJ'IHI.[G

HOHU3UPOBAH, T. €. ABJISACTCA ILUIA3MOM.

COJ'IHI.[G SIBJIIETCS CTAOMIILHOU 3Be3,[[01>1, OHO HE€ CXKUMACTCA U HE paCIUPACTCA. 9T0 O3Ha4vacT, 4To
T'paBUTAIMOHHBIC CUJIbI, CTPEMAIIUCCA CXKATh 3Ty 3BE3AY, YPAaBHOBCIIMBAOTCA JaBJICHUCM BHYTPHU

HEC.

MoHocTh u3nydenus: CosHIa NpakKTUUECKHU HE MEHsUIach B TEUEHUE MUJUIMApAOB JeT. 13 aToro
cienyet, yto BHyTpu CojHIIAa UMEETCsl UCTOYHUK dHepruu. O6ecrneynTh MOIHOCTh COJTHEYHOTO

. 26 o
(4 10 ET) B TCYCHUC MUJIIMAPAOB JICT MOXKCT TOJBKO TCPMOAACPHBIM CHHTC3,

U3ITy4eHUs
KOTOPBIiA, KaK U 'y IPyTUX 3Be3, IPOUCXOIUT B sifjpe (LIEHTpalbHOM 061acTH) cBeTHia Tero (To
€CTh DHEPrus), KaK Mbl 3HAEM M3 TEPMOJMHAMUKH, MEPEIACTCS OT TOpSYEro LEHTpa K MeHee

HarpeTou moBepxHoctu (porocdepe).

BOmu3u sapa mepemada SHEPruum MPOUCXOIUT (DOTOHAMHU dYepe3 30HY JIyUHCTOrO IepeHoca
(puc. 3). Jlanee K NOBEpPXHOCTU OHHEPrusi NepeaeTcss KOHBEKLUEH, OrpOMHBbIE (B COTHH
KHUJIOMETPOB) «I1y3bIPHU» TOPSUET0 ra3a NOJHUMAIOTCS K IOBEPXHOCTH, TJIE OXJIaXK/1at0TCSl U BHOBb

MOTrpyKAar0TCs BHU3.

[ToueMy ecTh pa3Hble 30HBI C pPa3HBIMH MEXaHH3MaMH TepeHoca — 00 3ToM MmojapoOHee B
OTBETBIICHUHU.
12. ®u3nueckasi IpUpPoaa 3Be31

OtBeT:
dusnyeckas Mpupoja 3B€3/1 TAKOBA, YTO B €€ HEJAPaAX IMOCTOSHHO ITPOTEKAKOT TEPMOSIIEPHbIE
peakiuu. OHU MPEKPAIIAIOTCS JIUIIL Ha OMPEEICHHBIX CTaJAUSIX Pa3BUTHS CBETUIIA, O UeM OYIeT
CKa3aHO HHUXKE.
[Tpu XopoIINX MOrOJHBIX YCIOBUSAX M OTCYTCTBUU UCKYCCTBEHHOI'O OCBEILIEHUS HA HEOE MOMKHO
pasrisaeTs 10 3000 Thicsy 3Be3/ B KaXK0M noaymapuu. OgHako 3TO JUIIb Majlas 4acTh TOTO
KOJIMYECTBA, YTO HamoJHsgeT kocMoc. Camas Onm3kas K HaM 3Be31a — 910 ComHile

13. CBs3b MexkDy PU3MYECKUMH XapaKTePUCTHKAMM 3Be3/1
Ortser:

B 1905r Diinap I'epummpyHr ycTaHOBUII 3aBUCMOCTh CBETUMOCTH 3BE€3]1 C UX
CHEKTPAIbHBIMU KJIacCaMU, COTOCTaBIsAA NaHHble HaOmoaeHunid. B 1913r I'enpu Peccen Taxoke
HE3aBHCHMO YCTaHOBWJI JJAHHYIO 3aBUCUMOCTb U MPEICTaBUI €€ rpaduuecku. 3aBUCUMOCTh



"CEKTP-CBETUMOCTB " IIOJTyunia Ha3BaHue ouazpammul I'epywmnpynza-Peccena. [lmarpamma
NMOKAa3bIBaeT 3aBUCHMOCTH MEK1Yy A0COJTI0THOM 3BE31HOI BeJIMYUHOM, CBETUMOCTHIO,
CIEKTPAJIbHBIM KJIACCOM H TeMIIepaTypoii IOBEPXHOCTH 3Be3/bl.

YTO4YHEHA M J0N0JIHeHA IPYTUMH Y4YeHbIMH.

[Topasinstonee GOIBIIMHCTBO 3B€3]] MPUHAUIEKUT INIABHON MOCIEI0BATEIBHOCTH.

YemM ropsiaeii 38e3/1bl, TEM OOJIBIIYIO CBETUMOCTH UMEIOT.

['pymibl 3B€311 ACIATCS IO pPa3MEPaM.

3Be3/1bl JAHHOI'O CIEKTPAJIBHOTO KJlacca HE MOT'YT UMETh IPOU3BOJIBHON CBETUMOCTH (1
Hao000poT).

IIo nnarpamme UCCIEAYIOT 3BOJIIOLMIO.

6. BosbLIIMHCTBO 3BE3/ — KapJIMKH.

NS

o

JIro0ast 3Be3/1a U3BECTHOT'O CIEKTPAIBHOIO KJ1acca U CBETUMOCTH MOKET OBbITh OTOOpaXKeHa Ha
muarpamme I - P otaensHO#N TOukoi. OcoOBIid CMBICH AMarpaMMa MpHoOpeTaeT B TOM ciydae,
KOTJ]a OHa CTPOMTCSA AJIs TPYIIIbI CBSI3aHHBIX MEXy COOOM 3B€3]1, HAIIPUMED, 3BE3/IHOTO
ckoruieHus. Jliist 110001 Takoi COBOKYITHOCTH 3BE€3/] TOUKU PACIIPEAEIISAIOTCS HECITYYaliHbIM
00pa3oM: OOJIBLIIMHCTBO UX OKA3bIBAETCS B 110JIOCE, MAYLIEH 110 TUaroHaau OT BEPXHETO JIEBOIO
Kpasi BHU3 HaIpaBo (TaK Ha3bIBAEMOU IJIaBHOM MOCIIE0BATEIBLHOCTH). DTO CBA3AHO C TEM, UTO
OCHOBHBIM (DAKTOPOM, ONPEIEISIOIUM CIIEKTPAIbHBIN KJ1acC 3B€3/Ibl U €€ CBETUMOCTbD, SIBJISIETCS
ee macca. [ maBHas moCIeN0BaTENBHOCTD - 9TO, IO CYLIECTBY, ITOCIEA0BATEILHOCTE MACC.

14. JIBoiiHnble 3Be3bl.
OTBeT:

JIBOMHBIMU 3BE37aMU HA3bIBAIOTCS Mapbl 3BE3J, HAXOIALIMECS HA OYEHb OJM3KOM YIIIOBOM
pPaccTOSIHUU APYT OT ApYyTa.

Paznuuaror nBe rpymnmbl IBOMHBIX 3Be3[: onTuueckue u (usnueckue. Ontuyeckue
(BU3yaJlbHO- JIBOIHBIC) MPEACTABIAIOT COO0M MPOCTO ciaydyaiiHOEe COeAMHEHHUE ABYX 3Be3[l Ha
OJIHOM U TOM K€ J1yde 3peHusi. Ha camoM ke fiesie OHM MOTyT OBbITh yAaJIeHbl APYT OT Ipyra Ha
MHorue napceku. C TedeHHEM BPEMEHHM OHHM pa3oiyTcs HACTOJIBKO, 4TO HE OyayT
IPEJICTaBISITh COOON ABOWHOM 3BE3/IbI.

duznyeckue JBOMHbIE 3B€3/Ibl IPEACTABIISAIOT COOO0M Maphl 3B€3/, KOTOPbIE (PAKTHUECKH
HaXoZATCsl OJM3KO OJHA OT IPYrod M KOTOpBIE CBSI3aHbl B (DU3MUECKHE CUCTEMBI B3aHMHBIM
TATOTEHHEM. DTH 3Be€3/Ibl MPEJCTABISAIOT OOJIBLION MHTEpEC, TaK Kak JAl0T MHOI'O Ba)KHOTO
MaTepuaia JJi Ho3HaHUs Npupoabl 3Be3/1. Ecinu 3Be3x 60s1ee AByX, TO TOBOPST O T.H. KPaTHBIX
cucreMax. @U3NYECKU JBOWHBIE 3BE3/1bl ObIBAIOT CIIEKTPAIbHO-ABOWHBIE U 3aTMEHHBIE (CM.
Huxke).  CrekTpanbHO-IBOMHBIMU  Ha3bIBAIOTCS  3BE€3[Ibl, JBONCTBEHHOCTh KOTOPBIX
0OHapyKUBaeTCs UCKITIOUUTENFHO IPY OMOIIH CIIEKTPAIBHOTO aHAJIM3a.

15. IlepemenHble, HOBbIE U CBEPXHOBBIE 3Be3/IbI
OTBeT:

IIepemenHbIe 3BE3bI pa3AeIISIIOTCS HA ABA OCHOBHBIX KJIaCCA: 3aTMEHHBIE IIEPEMEHHBIE
u ¢usznueckue nepeMeHHsie. K nmepBoMy Kiaccy OTHOCSTCS Takue MepeMeHHbIe, U3MEHEHUE
0JiecKa KOTOPBIX MPOUCXOIUT, BCIACACTBUE 3aTMEHUN OHOM 3BE3/IbI APYTOM U CO3AAHUH TIPH
ATOM Pa3TUYHBIX TeOMEeTprudIecKuX dPPeKToB. 3aTMEHHBIC IEPEMEHHBIC €CTh BMECTE C TEM U
JIBOMHBIE 3Be3/bl (HE MyTaTh C ONTHYECKUMH JABOWMHBIMH, HAXOAIMIUMHUCS Ha OOJBIIOM
paccTOSHUU JpYT OT Jpyra). XapakTepHBIM IMPEACTABUTEIEM JITOTO THUIA 3BE3[ SBIISAETCS
Anrone B co3e3auu [lepcest.

HepeMeHHLIe 3BE3/1bl, Y KOTOPBIX U3MCHCHUC Osecka O6y0J’IOBJ’[I/IBaeTC5[ BHYTPCHHUMU



MpOIIECCaMy, TPOUCXOISIIMMHU B CAMHX 3BE3/1aX, Ha3bIBAIOTCS (PU3MUECKUMU MTEPEMEHHBIMHU.
[TepBas mepemenHas oTkpbITa emie B 1595 r. — Jlunas Kura, ammuryaa konebaHus ee 0jiecka
OT 2 710 9 3BE€3HBIX BEJTUYHH.

dusnueckue nepeMeHHble pa3AessoTCs Ha CIeIyI0Iue OCHOBHBIE KJIACChI:
1 TIlynbcupyromue 3Be3bl — UX SIPKOCTh MEHSETCS 3-3a KOJeOaHHs pa3MepOB.

2 B3pBIBHBIC, HOBOHOIIO6HBIC 3BEC3bl — ﬂBOﬁHBIC 3BC3IHBIC CUCTCMBbI, I'IC PACCTOAHHUC
MEXy KOMIIOHEHTaMH HEHaMHOTI'0 IIPEBOCXOAUT UX pa3Mepbl. KOMIIOHEHTHOE BelecTBO
C MEHee IJIOTHOU 3Be3/Ibl IepeTeKaeT Ha 0oJiee IUIOTHYIO (KaK MPaBHIIo, OEIIbIA KapiIHK).
OOBIYHO TPUBOAMT K BCIBIIIKE HOBOM 3B€3/IblI

3 KapJII/IKOBBIG HOBBIC — OTMCYAIOTCA BCIIBIIIKHM, HO MCHCC MaciTaOHble M MEHEe
MMPOAOJIKUTCIILHBIC, YEM Y B3PBIBHBIX 3BC3 [

4, CBCpXHOBBIe — 3BC31bl, IMCPCKUBAIOMUC OJUWH H3 IIOCICIHUX OTAIlOB JKU3HHU,
KaTaCTPO(l)I/I‘ICCKI/I CKHMMAIOTCs, TJMIINBIINMCh OCHOBHBIX HCTOYHHUKOB TepMo;mepHoﬁ OHEPI'UH.

5. OpuOHOBBIE TIEPEMEHHBIC — CaMbl€ MOJIO/IBIEC 3BE3/bI, HEAABHO C(pOPMUPOBABIIHECS B
001aCTAX KOHIIEHTPALMU MEX3BE3/JHOTO Ta3a

Takke WMHOIrZIAa IMEpEeMEHHbIE 3BE31bl JENSAT Ha NPAaBWIbHBIC, MOJIYIPABUIbHBIE M
HeIpaBUJIbHBIE TIPEMEHHBIC, B 3aBUCUMOCTH OT 3aKOHOMEPHOCTEH KOJIcOaHMs.
16. Hama I'amakTuka
OTtBer:
l"anmakTHKa - 3TO COBOKYIMTHOCTb 3BE3]1 U KOCMUYECKOM IMbUIM BPAILAIOIIECHCs BOKPYT LIEHTpa
lamakTuku. Lentp I'anakTuky npeacTaBisieT coO0i MacCUBHYIO YEPHYIO IbIpy. ['alakTHKa B
Kotopoi HaxoauTcs CoJIHEUYHAs: CHCTeMa BMECTE C TUIaHeTON 3eMJIs, Ha KOTOPOM MBI KHBEM,
Ha3bIiBaeTcsi Miteunblil myTh. biivkalimas k Hel ranakTuka - AHIpoMeaa, IBUKYIIAsICS K
Hameu I"amakTuke.
17. Npyrue I'anaktuku. Merarajakruka
OTtBerT:

MertaranakTika - 3T0 4acTh BceneHHoi, TocTymHas u3y4eHUI0 aCTPOHOMUYECKUMU
cpenctBamMu. OHa COCTOUT M3 COTHU MUJITHAPIOB TATAKTHK, KaX/1as U3 KOTOPIX BpalllaeTcs
BOKPYT CBOEH OCH U OJTHOBPEMEHHO paz0eraroTcs Ipyr oT Apyra co ckopocTtsimu ot 200 mo 150
000 kM. cek.(2).

OI[HO 13 BaXKHEUIIINX CBOMCTB MeTarajgakTUKM — €€ MMOCTOSIHHOE pacmiupeHuc, O 4Y€M
CBUIACTCIIBCTBYCT «Pa3JICT» CKOTIJICHUH TaJlaKTHK. HOKaSaTGHBCTBOM TOIr'o, YTO CKOIIJICHHUA
FaJIaKTUK YAAJIAOTCA APpYT OT ApYyTa, ABJIISFOTCA «KPpAaCHOC CMCILICHUE) B CIICKTPAX IaJIaKTUK U

OTKPBITUC PCIIMKTOBOTO U3JITYUCHUSA

Hpyroe BaxxHOE CBOMCTBO MeTaraJlakTUKH — PaBHOMEPHOE PacIpeeIeHE B HEN BEIIECTBA
(ocHOBHast Macca KOTOPOTO COCPeZI0TOUEHA B 3Be3/1ax). B cOBpeMeHHOM COCTOSTHUU
MeraranakTiuka — ogHOpoAHa B MaciiTade mopsiaka 200 Mnk.

CornacHO COBPEMEHHBIM NPEACTABIEHUAM, 111 MeTarallakTUKU XapaKTepHa ssuencras
(ceruarasi, mopucTasi) CTpyKTypa. OTH MPeICTaBICHHs] OCHOBBIBAIOTCS Ha JAHHBIX
ACTPOHOMMYECKHUX HaOJIIOIEHUX, TOKA3aBIINX, YTO TaJJaKTUKHU paclpe/ieieHbl He paBHOMEPHO,
a cOCpeloTOYEeHBI BOJIM3H IPaHMUIL STUEeK, BHYTPH KOTOPBIX raJIakTUK o4ty HeT. Kpome Toro,
HaiiJIeHbl OrPOMHBIE 00BEMBI POCTPAHCTBA, B KOTOPHIX T'aJJAKTHK ITOKA HE OOHAPYKEHO.

Bo3spact Meraranaktuku 0JIM30K K BO3pacTy BceneHHOM, MOCKOIBKY 00pa30BaHuE e
CTPYKTYpPBI IPUXOJUTCS HA TIEPUOJ, CACAYIOIINN 3a Pa3beAMNHEHUEM BELIECTBA U U3ITYUYCHHUS.
ITo coBpeMEHHBIM 1aHHBIM, BO3pacT MeTarajgakTUKH OLiEHUBAaeTcs B 15 Mipa. eT. YueHsle



CUUTAIOT, YTO, TO-BUIUMOMY, OJIM30K K 3TOMY U BO3PACT FAIAKTUK, KOTOPhIe CPOPMUPOBATHCH
Ha OJTHOM M3 HAaYallbHBIX CTaU{ paclupeHnus MeTtaraiakTHKU.

18. IIpoucxo:kaeHne U IBOJIOLHS 3Be3]]
OTBeT:

3Be3/bI JIs1 KUTEIEH 3eMJIIH MPEACTABIISAIOTCS BEUHBIMUA U HeM3MeHHbIMU. OTHAKO
COBpEMEHHAasi aCTPOHOMHUSI JJOKA3bIBACT, YTO 3BE3/IbI MEIIJICHHO IBOJOIUOHUPYIOT. PaccMoTpuM
KPaTKO BOJIFOIIUIO 3BE3]T

JIro6ast 3BOIOIUS TIPOUCXOAUT MO ACHCTBHEM HEKOTOPBIX (PaKTOPOB, 3aCTABJISIFOIIUX CUCTEMY
MEHATHCS. J{J1s1 3Be3]1 OCHOBHBIMH (DAKTOpPaMHU SIBJISIFOTCS JIBA: TPABUTAIINS U SHEPTHS
TEPMOSIJICPHBIX peakiuii B Hepax. Teopust yIuT, 9TO COCTOSTHUE JTF000M 3BE3/IbI ONPEACTISACTCS
X OaJIaHCOM.

B pe3ynbrare rmobanbHBIX KOCMOJIOTHYECKHUX MPOIIECCOB BO BeeneHHoi 00pa3oBanuch
HEOJIHOPOJHOCTH BEILIECTBA: B OJTHUX O0JIACTAX €ro MOYTH HET, a B APYTUX BEIIESCTBO 00pazyeT
paspekeHHbIe o0aka ra3a. [lockonbKy Hanboliee paclipoCTPaHEHHBIM YJICMEHTOM BO
BcesenHol ABIsSETCS BOJOPOI, TO 3TH 00JIaka B OCHOBHOM COCTOSIT U3 HETO.

[Ton neiicTBueM rpaBuTanuy o01aKa HAUMHAIOT CTYIATHCS, 00pa3ys 00JaCTh C MOBBIILIEHHOM
IUIOTHOCTBIO, KOTOPasi Ha3bIBAETCSI «IIPOTO3BE3/1a.

Uewm Ooutbliie BEmIECTBA COOMPAETCS B IPOTO3BE3/IE, TEM OOJIBIIIE €€ TPaBUTAIlHS, TeM OBICTpEe
POMCXOIUT 00pa30BaHUE MJIOTHOIO OOBEKTA.

I1o mepe cxkatus raza ero TemMreparypa, B COOTBETCTBUM C ra30BBIMU 3aKOHAMH, Bo3pacTaer. B
pOTO3BE3/Ie 00pa3yeTcs 3aMeTHasi HEOJHOPOJIHOCTh TEMIIEPATYypPbl, KOTOPasi MPUBOAUT K
MHTEHCUBHOW KOHBEKLIMH ras3a. ['ops4uii ra3 u3 sapa noJHUMAETCA K TOBEPXHOCTH, & OCThIBIIUI
ra3 Onyckaercs K spy. ICTOUHMKOM 3HEpPIHH Ha 3TOM 3Tarle SIBISETCS B OCHOBHOM
TPaBUTAILMOHHOE CHKATHUE.

19. Cucrema «3emas-Jlynay. [Ipupoaa Jlynsl
Orser:

B nponecce popmupoBanus CosHeuHOM cUCTeMBl Ha 0pOuTe 3eMin oOpa3oBaiach JBOWHAS
rutaneta 3emisi-JlyHa. JIyHa XOThb U SIBISIETCS CITyTHUKOM, HO OTHOCHUTEIIBHO TaK BEJIMKA U
HaxoauTcs Tak 6mu3ko k 3emiie (384440 kM), uto GakTHUECKH 00pa3yeT ¢ Hel CUCTEMY JIBYX
rianet. [lonepeunuk Jlynsl coctaBmnsier 1/4 3emnoro (3474 kM), 06beM B 49 pa3 MeHblle
o6beMa 3eMiTH CpeIHss TLIOTHOCTB - 3,35 r/cM®, cula TSKeCTH B IIECTh Pa3 MeHbIIe, YeM Ha
3emte.

[Tonnslit 060poT JIlyHa Bokpyr 3emiu aenaet 3a 27,3 cyTokK (36€30Hblil VI cudepu yecKuil
mecay). CkopocThb BKeHUst JIyHBI 10 opOuTE cocTaBiseT okojo 1 kM/cek. JIyna cBeTur
OTpa’KeHHBIM CBETOM U ocBelieHHas CoJHIIEM MEeHsIET CBOM BU, IPOXO.s
MIOCJIEIOBATENBHO ha3bl B 3aBUCUMOCTH OT PACIIONIOKEHUST OTHOCUTENbHO CoHITa U 3eMITH.
[Tonnast cmeHa (a3 mpoucxoauT 3a 29,5 cyTok (cunoouueckuii mecay). Konebanus
TEMIIepaTyphl BCIESICTBUE OTCYTCTBUS aTMOC(EPhI U MEIUIEHHOTO OCEBOTO BpAIICHUS HA
noBepxHocTH JIyHbI ouens Bemuku: 120°- 407° K.

[Tepuon obpamienust JIyHbl Bokpyr 3emMiid B TOUHOCTH PaBeH BPEMEHU OJJHOTO 000poTa ee
BOKPYT OcH, mo3ToMy JlyHa mocTostHHO oOpaiiieHa K 3emiie OAHOH CTOPOHOM.

[ToBepxHOoCTh JIyHBI B OCHOBHOM TOpHCTasi, IOKPHITA KOJIBIEBBIMU TOpaMU-KpaTepamu,
xpebTtamu 1 IpyrumMu hopmamu penbeda, MPOUCX0KIECHNE KOTOPHIX CBSI3aHO KaK C JICUCTBUEM



BHYTPEHHUX CUJI (BYJIKAHUYECKON JACSITETLHOCTHIO), TAK U C BHEIIHUM BO37CHCTBHEM (yaapaMu
METEOPHUTOB).

Ha Jlyne Het Bojbl, a Ha3BaHus Mopei (Scaoctu, CriokoiicTBus), okeanoB (bypb), 3amMBo
[ToBepxHOCTH JIyHBI CI105K€HA PETOIUTOM - TPYHTOM, COCTOSILIUM U3 Pa3HO3EPHUCTOIO
00JIOMOYHO-TIBIJIEBOTO MaTepuana, chopMHUpOBaHHOTO B pe3ysibTaTe APoOIeHHUs,
NepeMEIINBAHUS U CTIEKaHUs JTYHHBIX TOPO/I.

B Henpax JIyHbl BBIIEISAIOT KOPY, MAHTHIO, SAPO. B MaHTUM HaxoAATCs OYaryu JIyHOTPSICEHUM.

Ha ocHoBaHuM M3yueHUs ABHKEHUS UCKYCCTBEHHBIX CITYTHHKOB 3eMJIH Obljla YCTaHOBJICHA
HOJIIpHAsi aCUHMMETPHSI 3eMHOT0 Autuiconsia. Okazanoch, 4To 3eMisi UMEET CEpILIEBUIHYIO
dbopMy, IprUeM CEBEPHBIN MOJIOC €€ MPUIIOHSAT, 10 CPABHEHUIO C I0KHBIM, IpUMepHO Ha 30 M.
Takyto ¢hopmy 3eMin MpeIoKeHO Ha3bIBaTh Kapanouaam. [Ipuunny monspHoit acuMMeTpuu
clenyeT UCKATh B ICMCTBUU I'PABUTALIMOHHOIO OIS ['anakTuky.

20. IIpoucxo:kieHne NaaHeT
OtBeT:
ITaneThl BO3HUKAIOT M3 00J1aKOB Ir'a3a U IbLJIW, BpalllatOMIUXCA BOKPYTI" HOBBIX 3BE3/I.
Musrap/s! J1eT Hazal 00CTOATENHCTBA OBUIN KaK pa3 MOAXOISIIMMHE 711 00pa30BaHus 3eMId U
Ipyrux 1uianet B Hamield CoNIHeYHOH cucTeMe.
ConHeuHas cucteMa, B KOTOPOM MBI JKHUBEM, COCTOHUT U3 3Be3/Ibl cpeHero pazmepa (ConHia) ¢
BOCEMbIO IUIAHETaMH, BpallatolllUMUCs BOKpYT Hee. [1maHeTs! ObIBaOT ABYX pa3HbIX THUIIOB.
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