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1.001mme nosioxkeHust

KOHTpONBbHO-OLICHOYHBIE  CPENCTBA INPEJHA3HAYEHBI Ul KOHTPOJISL W OLEHKH
00pa3oBaTeNbHBIX  JOCTIDKEHHH  OOYYalOIIMXCs, OCBOMBIIMX MPOTPAMMYy JAUCHUIUIMHBI
C0O0.01.07 ActpoHomus.

@OH OLICHOYHBIX CpPEIACTB BKIIOYAECT KOHTPOJIBHO-OLICHOYHBIE CpEAcTBA UL
IPOBE/ICHUS TEKYILEro KOHTPOJIS ¥ IPOMEXYTOUHON aTTecTaluu B popMe 3ayera.

Texkymmii KOHTpPOJIb YCIIEBAEMOCTH TIPOBOJMTCA B TEYCHHE cCeMmecTpa B Qopme
[EPUOJIMYECKOT0 BBHIOOPOUHOIO0 YCTHOIO OIpOca IO NMPOWJEHHBIM pa3jienaM U KOHTPOJIA 3a
BBIIIOJTHEHUEM 3a/laHui Ha Ja0OPATOPHBIX U IPAKTUUECKUX 3aHATHSAX.

2. Pe3yaibTaThl 0CBOECHMS JUCHUILINHBI, OJJIe:KAIMe TPOBEPKe

Pe3yabTarhl 00yueHust OcHOBHbIE MOKA3aTeJH ®opma KOHTPOJISA U
(YyMeHus1, 3HAHHSA, 001U OIIeHKH Pe3yJIbTaTOB OIleHUBAHUS
KOMIIeTEHIIUHN)

YMeTh: OnuceiBanue chep |- Illepuonnueckuil ycTHbIN

OOBSICHATL H AHAJIM3UMPOBATh| nesgTeIbHOCTH HayKH OITpOC
PONb W MECTO  aCTPOHOMHMH M| aCcTPOHOMUS. — Habmonenue u onenka
KOCMOHABTHKM B (DOPMHPOBAHHH KageCTBa pabor na

. . abopaTOPHBIX U
COBpeMeHHOH  HayuHoil  kaprump| OTPenenenue posn paTop
MPAKTHYCCKUX 3aHATHIX
MHUpa, B Pa3sBUTUM COBpeMeHHoi| 4CTPOHOMHUH B
’ - K
= (hopmupoBaHUN OHTPOJIE

[TCXHAKA u TCXHOJIOTNH, B N CaMOCTOSITEIILHOM PabOTHI.
[PaKTUYECKON NeATebHOCTH iroaei; | COBPEMCHHOM  KapTHUHBL | 3,y0r

MUpPA U B MPAKTUYECKON

- XapaKTCPU30BaTh| neaTelIbHOCTH JIIOJCH.

B3aMMOCBSI3b MEXY aCTPOHOMHUEH H
Ompenenenue Mecra U

3HAa4YCHUA HpeBHeﬁ

- XapaKTepu30BaTh CUCTEMHYIO| dCTPOHOMHH B 3BOJIIOLIMU
B3IJIA]10B Ha Beenennysto.

JIDYTUMH HAYKAMU;

CBJA3b MCIKAY OCHOBOIIOJAratolmunMnu

O0bsacHeHne
HAYIHBIMU MMOHATHSIMH:

HaO0II0JaeMBIX
[IPOCTPAHCTBO, BpeMs, Martepus|

HEBOOPYKEHHBIM

(BEIIeCTBO, TIOJIC), NBIIKCHHE, CHIIA,

TJ1a30M ABHIXXCHHSA 3BC31
ODHCPIUsA Ha HOPUMEPE KOCMHYCCKHUX|

00BEKTOB; 1 Conrua Ha
Pa3IMYHBIX

- TOHMMaTh UM OOBSCHATH| reorpaduueckux
[[EJIOCTHOCTh ~ (PM3MUECKOW TEOpWH,| IUPOTAX, IBHIKEHHE U
[pa3nuyarthb TpaHHIIBI ee| gaspl JlyHbBI, HTPUUMHBI
MPUMEHUMOCTH M MeCTo B psany| 3atMeHud  JIyHel u
npyrux ¢usndeckux teopuit ¢ yaerom| Connua; Ilpumenenue
MHpopMaUU 0 GU3NYECKUX YCIOBUSX| 3BE3JHOM  KapThl  JJIs
B HaOIOqaeMoii BeenenHoid; MOMCKa Ha HeOe
OTIpeIeIeHHBIX
) BIancTh TIPUEMaMA| 3 pesnuii U 3BE3 L.
[OCTPOCHUS TEOPETUYECKHUX|
IT0Ka3aTeNbCTB, a takxke| OnpeneneHue 3Ha4YeHUsS

[IPOTHO3UPOBAHUS 0COOCHHOCTEH| 3HaHUH O  cHCTeMe




MpoTeKaHus (U3NYECKUX SBICHUNA H
[IPOLIECCOB B KOCMOCE HAa OCHOBE
[TOJIy4YEHHBIX TEOPETUYECKUX BBIBOJIOB]
1 1OKa3aTeIIbCTB;

- pemiaTh MPaKTUKO-
OPUEHTUPOBAHHBIE KAYECTBEHHBIC W
[pacueTHbIE aCTPOHOMHYECKHE 3a/lauyd
C  omnopou
ACTPOHOMUYECKHUE JTaHHbBIE u

(bl/I3I/I‘IeCKI/Ie 3aKOHbI, 3aKOHOMCPHOCTHU

KakK Ha HN3BECTHBIC

1 MOJACIHM, TaK H Ha TCKCThI (]

M30BITOYHON MH(OpPMAITHEi;

- 00BACHATH TPAHUIIBI
[IPUMEHEHUS U3YYEHHBIX (PU3NYECKUX
MoIeIIe

pu pelieHuy

ACTPOHOMUYCCKHUX U MCEKIPEAMCTHBIX

3ajad;

- XapaKTepU30BaTh|
r100aNbHBIE  MPOOJEMBI,  CTOSIIHE
nepen YeJI0BEYECTBOM:
HPHEPreTHYCCKUE, CBIPBCBBIE,

DKOJIOTHYCCKHUC, U POJIb aCTPOHOMHH U

KOCMOHABTUKHM B  PCIICHHH  JTHX

pobiem;

- OOBSICHATH IIPUHIIMIIB]
[pa0OThI U XapaKTEPUCTUKH U3YUEHHBIX
ACTPOHOMUYECKUX npubopoB i1
TEXHUYECKHUX YCTPOUCTB;

- OOBSICHATD YCIIOBHS]
pUMEHEHHUsT (U3NYECKUX Mojesel
[py  PELIEHUH  ACTPOHOMUYECKHUX
3ajad, a/IEKBaTHYIO

[peIOKEHHON 3a/1a4e  (DU3HYECKYIO

HaXOIUThH

Moienb, pa3penatb npodieMy Kak Haj
OCHOBE MMEIOIIMXCS 3HAHWM, TaKk u
[IpU TOMOILIM METOJIOB OLICHKH;

- TPOBEPATH  Pa3TMYHBIMU
CpeICTBaMHU BBIABUHYTHIE THIIOTE3HI,
(dbopMynupys 1elb HCCIeAOBaHUs, Ha
OCHOBE 3HAHHS OCHOBONOJIAraroluX|

ACTPOHOMUYICCKHUX (I)aKTOB,

3emis Jlyna nns
OCBOCHUA Tpodeccuil u
CIeLHaJIbHOCTEN
CpEeIHEro
podeCcCHOHAILHOTO

oOpasoBaHus.

Onucanue xapakTepHBIX
0COOCHHOCTEH MPUPOIBI
IUIAHET-TUTaHTOB,

CIyTHUKOB U KOJIEII.

ux

OnuceiBaHHE JTAIoB
HCCIIEN0BaHUS
CoJHEYHOM  CHCTEMBEI.
Ornpezenienne 3HAYCHUS
MEKIIJIAHETHBIX
IKCIICIATIINH JIs
pPa3BUTHUSL YEJIOBEUECKOMN

LIUBUJIN3AIUH.




(U3NYEeCKUX ~ 3aKOHOMEpHOCTEH U

3aKOHOB;

- TOHUMATh © OOBICHATH
CUCTEMHYIO CBSI3b MEXTY|
OCHOBOIIOJIATrAIOIIMMHU HAyYHBIMH
[MOHATHSIMH: TIPOCTPAHCTBO, BpeMsl,
MaTepus (BemiecTBo, oJie),

JIBMDKCHUC, CHUJIA, SOHEPTHUA Ha IMIPHUMEPC
[KOCMHWYCCKHNX 06T>CKTOB;

- peliaTth
PKCIIEPUMEHTAIbHBIE, KAUeCTBEHHBIEC U
KOJTMUeCTBEHHBIC 3a1aun
ACTPOHOMHUHU OJUMIIMAJHOTO YpPOBHS

110

CJI0KHOCTH, UCIIOJIB3YS
ACTpOHOMHUYECKHME U (pusmueckue
3aKOHBI, A  TaKXke  YypaBHEHHUS,

CBA3LIBAOIIUEC ACTPOHOMHUYCCKUC U
(1)H3H“I€CKI/I€ BCINYHHBI;

BHATH:
- CMBICII  TIOHSTHI: aKTHBHOCTb,
ACTEpPOU, aCTPOJIOTHsI, ACTPOHOMHS,
actpodusuka, armocdepa, Ooum,
BO3MYIIICHUS, BOCXOJ] CBETHJIA,
BpaleHue HeOecHbIX Tel, Beenennas,
BCIIBIINIKA, | ajakTUKa, TOPU3OHT,
paHylbl, 3aTMEHHUE, BHJIBI 3BE3],
301MaK, KalleHAapb, KOCMOTOHWUS,

KOCMOJIOTHSI, KOCMOHaBTHKa, KOCMOC,
KOJIbla TIJIAaHET, KOMETHI, Kparep,
KyJIbMUHALIUSl, OCHOBHBIE  TOYKH,
ITHHUAW ¥ TUTOCKOCTU HEOECHOU cdephl,
MarHuTHas Oyps, MeraranakTuka,
METeOp, METEOPUT, METCOpPHBIE TeJIO,
10K /b, IOTOK, Mueunsiit [1yts, Mops
1 Matepuku Ha JlyHe, HeOecHas
MEXaHWKa, BHUIUMOE M  PEaJbHOE
BIOKCHUE HEOCCHBIX TEIT U MX CHCTEM,

oOcepBaropusi, opOuTa, TMJIaHeTa,
[OJIIPHOE CHUSIHME, MpOoTyOepaHell,
CKOIUICHUE, co3Be3aUsl U UX

KHaCCI/I(i)I/IKaHI/ISI, COJIHCYHas KOpoOHa,

coiHILecTossiHue, coctaB CoiHeuHOH
CHCTEMBI, TEJIECKOIl, TEPMHHATOP,
TYMaHHOCTb, ¢a3sl JlyHbl,

Onpenenenue 3HAYCHUS
COBPEMEHHBIX
ACTPOHOMHUYECKUX
3HAHUH 0
IIPOUCXOKICHUN

TaJIaKTHUK JJI 4CJIOBCKA.

Ompenenenue  3HAYCHUS
COBPEMEHHBIX 3HAHHUH O
Bcenennoi 1ist ocBoeHuUs
npocdeccuit u
CIIeLIMaIbHOCTEN
CpeIHero
po¢eCCuOHAIBHOTO
o0OpazoBaHusl.

Ompenenenue  3HAYCHUS
COBPEMEHHBIX 3HAaHUU O
KU3HH W pa3ymMe BO
Bcenennoii s 0CBOSHUSA
npodeccuit u
CIeLMaJIbHOCTEN
CpEeIHero
npodeccrnoHalIbHOTO
oOpazoBaHus.

[lepronuecKuii YCTHBIN
0IpoC

— HaGmroneHue u oreHKa
KauecTBa paboT Ha
TabopaTopHbBIX U
MPAKTUYECKHUX 3aHATUSIX
— KoHTpoib
CaMOCTOSITENIbHOM paOOTHhI
— 3aueT




dboTochepHbie ¢akensl, xpomocdepa,
uepHasi Jblpa, DBOJIOLUS, SKIUITHKA,
S171pO;

- ornpeaencHus (PU3MYECKUX BEITUYHH:
ACTpOHOMHYECKAs CIMHUIA, aderwid,
OJIeCK  3BE3/bl, BO3pacT HEOECHOTO
Tea, TapajUlakc, TMapceK, TEepHoI,

[Iepurenui, ¢buznveckue
XapaKTEPUCTUKHU TUIAHET W 3BE3[, X
XUMHYECKHI COCTaB, 3BE3JHasl
BEJIMUMHA, PAUAHT, PAaJUYyC CBETHUJIA,
KOCMUUYECKHE paccTosHus,
CBETUMOCTb, CBETOBOM TOJ, C)KaTHue
[J1aHET, CHHOIUYECCKHUH U

CHIICPUYECKHI TIEPUOJl, COJIHEYHAs
AKTUBHOCTH, COJIHCYHAs TOCTOSIHHAS,
criekTp cBetrsmmxcs Ten ColHeuHOH
CUCTEMBI,

- CMBICI paboT U (QOPMYIUPOBKY
3aKoHOB:  Apmucrorens, [lronemes,

["amunes, Konepnuka, bpyHo,
J/lomoHOCOBA, I'epuens, bpare,
Kenepa, HeroTona, JleBepne,

Amamca, Tammes, bemonoabckoro,
bpenuxuna, Ctpyse, ['epummnpynra-
Paccema, , Xab6ma, J[lomuiepa,
DpuamMana, DUHIITEHHA.

3. KOHTPO/IbHO-0LCHOYHBbIE MaTePHAJIbl TEKYIEr0 KOHTPOJISI

B kauectBe KOHTPOJIbHO-OLCHOYHBIX MATCPUAJIOB TCKYIIECTO KOHTPOJIA UCIIOJIB3YIOTCA:

3.1. Ilepuoauyeckuii ycTHBIN onpoc
Paspnen 1 IIpakTnyeckue 0CHOBBI ACTPOHOMMU

B 1yeM cocTosAT 0cOOEHHOCTH acCTPOHOMUU?

Jl1 yero ucnonb3yercs TENECKoI?

Uro Ha3bIBaeTcs co3pe3nueM? [lepeunciuTe n3BECTHBIE BaM CO3BE3MSL.
Kak 0003HauaroTcs 3B€3/1bI B CO3BE3MAX?

Kaxwue KOOpAWHATHI CBETHUJIA HA3bIBAKOTCA 3KBaTOpI/IaJ'IBHBIMI/I?

o gk wbhE

noJtymapus?

[Touemy nonynennas Beicota CoNHIIA B T€YEHHE T0J]a MEHSIeTCA?

8. B kakom HampaBlIeHWH MPOMCXOAUT BUAMMOE roaudHoe aBrkeHue ConHIa
OTHOCHUTEIIBLHO 3Be317

~

B kakoM myHKTE 3€MHOT0 11apa He BUIHO HU OJTHOM 3Be3/1bl CeBEepHOro HEOECHOIo

9. Kaxkue Ha6J'IIOJICHI/IH H606XOIII/IMO IIPONU3BECTHU, yTOOBI 3aMETUTH JABHKCHHUC .HYHBI



10.
11.
12.

No abkowdE

8.
9.

10.
11.
12.
13.
14.

15.
16.

17.
18.
19.
20.
21.

O Nk owdE

BOKpPYT 3emiu?

ITouemy 3aTmMeHust JIyHBI M COJIHIIA HE IPOUCXOAAT KAXKIbIN MeCsI?
YeMm 00BsICHACTCS BBEJICHUE MOSICHON CUCTEMBI CYETa BpeMEHH?

Uem oTiIMYAETCS CYET BUCOKOCHBIX JIET IO CTAPOMY U HOBOMY CTUJIIO?

Pazgen 2 Crpoenne CoJiHEUHOI CHCTEMBI
B dyem otnnuue cuctembl Konepauka ot cucremsl [ITonemes?

Uto Ha3bIBaeTCs KyJIbMHUHALIMEH TIJIaHETHI?

Kakue nnaHeTsl Ha3bIBatOTCSl BHYTPEHHUMH, KaKie — BHEIITHUMHU?

Kakue nmaneTsl MOTYT HaXOauThCs B TpoTUBOCTOssHMU? Kakue - He moryT?
Cdopmynupyiite 3akonsl Keriepa.

Kakyro Touky opOuThI 1u1aneTy Ha3biBatoT Adenuii u [lepurennii?

Kakumu Metogamu onpenensieTcs: pacCTosiHUE 10 OMMKANUIINX IJIAaHET B HACTOSIIIIEE
Bpemst?

[Touemy nBUKEHHE IJIAHET MPOUCXOIUT HE B TOYHOCTH 10 3akoHaMm Keruiepa?

[To kakuM XapaKkTepUCTUKAM MPOCISKUBAIOTCS pa3/IeJICHHs MIIAHET HA JIBE TPYIIIbI?
Kaxoi1 Bozpact ConHeuHON cucTeMbl?

Kakwue npouecchl npoucxoauiu B xoie GopMUPOBAHUS TITAHET?

[Touemy B Tporocdepe Temrneparypa ¢ yBeITUICHHEM BBICOTHI Magact?

HazoBure ocHoBHBEIE hopmbl penbeda JIyHBI.

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

B yem npuunHa pa3nuuus XMMHUECKOTO cocTaBa aTMocdep MmiaHeT 3eMHOM MpyIbI?
Yem o0bsicHsieTcst Hannuue y FOnmuTtepa u CaTypHa MIOTHBIX U MPOTSKEHHBIX
atMocdep?

KakoBbl 0COOEHHOCTH BHYTPEHHETO CTPOCHHUS MJIAaHET — TUTaHTOB?

Kakoe yHukanpHoe siBlieHUsI 0OHapy»keHo Ha cnyTHuke Onurepa Mo?

Kak otnuuute mipu HaOJIIOIEHUH aCTEPOUT OT 3BE31IbI7

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 COOTHOIICHUE?
Kakwne saBienns Ha 3eMiie CBsI3aHBI ¢ COJITHEYHON aKTHBHOCTRLIO?
Kaxk onpenensitor pacctostHust 10 3B€317
OT yero 3aBUCHUT LIBET 3BE3/IbI?
OT 4ero 3aBUCHUT CBETUMOCTDH 3B€3/IbI?
Kaxk otnuuaTcst pa3Meps! U MIOTHOCTH 3BE3]1 — TUTAHTOB M KAPJIMKOB?
[Tepeuncnute BO3MOKHBIE KOHEYHBIE CTAIUN YBOTIOIIAN 3BE3]I.
UTto Takoe mynbcapbl

Pa3znea 4 Ctpoenne u 3Bosounst BeesieHHoM
Ha xakue ocHOBHEIE BHUJIbI MOXXHO pa3ACIMTh 'aAJIaKTHUKHU IO UX BHCINHEMY BUAY U
dbopme?
Kakue (akThl CBHAETEIBCTBYIOT O TOM, YTO BO BceleHHOW MpPOMCXOAMUT MPOIEcC
ABOJIIOLIUN?



KaxkoBa cTpykTypa u pazmepsl Hamel ["anaktuku?

Kakue 00beKThl BXOIAT B cOocTaB [ amakTuku?

Kak mposiisier ce0st Mmexx3Be3anas cpena? Kakos ee coctas?

Kakue ucTOUHMKY paaron3IydeHusl U3BECTHBI B Hallel ["anaktuke?
Uem pa3nuyaroTcsi pacCesTHHBIC U IIAPOBBIC 3BE3/IHBIE CKOIIIICHUS?
Kaxk onpenenstor pacCTOsIHUSA 10 FaIaKTUK?

© o N ko

Ha xakue OCHOBHBIE TUIIBI MOKHO Pa3/I€IUTh FAIAKTUKYU 10 UX BHEIIHEMY BUIY U

dbopme?

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

11. Yem 0OBsCHSETCA KPACHOE CMEIIECHUE B CIIEKTPAX TraJIakKTUK?

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

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

KpnTepml OLCHKH YCTHBIX OTBETOB

KauectBeHHas onenka
Kpurepuu 00paszoBaTebHBIX
pe3yJIbTaTOB

OTBeTHl Ha BOIIPOCHI JJaHBI B TIOJTHOM 00BbeME, BBHICKA3BIBAHUS
CBA3HBIC W JIOTMYHBIE, WCIIOIb30BAHA Hay4yHas JIEKCHKA, OT1inyHO
MIPUBE/ICHBI IPUMEPBI.

Bompoc packpeiT He B MOJTHOM OOBEME, BBICKA3bIBAaHUS B
OCHOBHOM CBSI3HBIE U JIOTMYHBIC, HCIOJB30BaHA Hay4yHas

Xopomo

JICKCHKaA, IMPUBCACHBI IIPUMCPEIL. OTBeTHI Ha BOIIPOCHL
CUTHAJIM3UPYIOT O HAJIMYMU IPoOIeMbl B TOHUMaHUH TEMBI.
OTBeTHl Ha BOIIPOCBHI B 3HAYUTEILHON CTEIIEHH 3aBHUCAT OT
IIOMOIIM CO CTOPOHBI IpeNnojaBaTels. Bricka3biBaHus

Y 10BJIIETBOPUTEIBEHO
HECBA3HBIC U HCIIOTUYHBIC. Haquaﬂ JICKCHUKAa HE€ HCIIOJIb30BaHa,
IIPUMEpPB] HE IPUBEICHBI.
OTBeTHI Ha BONPOCHI OTCYTCTBYIOT. HeynoBineTBopUTENbHO

3.2. [Ipumep 3agaHuil KOJUIOKBHYMA

Konnoxksuym 1
Bapuanr 0

1. OmpeneneHue acCTPOHOMHUH, €€ CBSI3b ¢ APYrUMHU Haykamu. CTpyKTypa u MacuiTad
Bcenennoii. Ponb acTpoHOMHM B pa3BUTUN HUBUIN3AINH.

3Be3bl U co3Be3ausi. HebecHbie KOOpIuHATHI.

I'ognunoe nBrxenue CoiHna. DKIUIITHKA

JBuxenue u ¢asbl JIyHbI.

o s wn

CBs13b BpeMeHH ¢ reorpaduyecKkoil 10JroToi, CHCTEMBI CYeTa BpEMEHH, ITOHSITHE O
JIETOCYMCIICHUU.
KonnoxBuym Ne2
Bapuant Ne0
1. Pa3BuTHe nmpeacTaBIeHHU O CTPOSHUH MHpA.
2. 3axonsl Kemtepa — 3akoHBI JBMXKCHHS HeOecHbIX Tell. OO0OOIIeHWEe W YTOYHEHHE




Hproronom 3akonoB Kemnepa. Tpu 3akona Kennepa.
3. Ilnmanerst 3emHoil rpymmel. OOmas XapakTepuCTHKa aTrMoc(epsl, MOBEPXHOCTH,

crpoenue. [lTaHeThI-TUraHTHhI.
4. CryTHHKM IIAHET.
5. Acrepousl U MeTeoputThl. KomeTbl 1 MeTeOphl. 3aKOHOMEPHOCTh B PACCTOSHUAX IUIAHET
ot CosiHIa U 1osica acTepoUIOB, JBM)KEHUE acTEPOMIOB, (PU3NUECKUE XapAKTEPUCTUKU
aCTEpOMIOB, METEOPHUTHI.

KosnokBuym 3
Bapuant 0

ConHue, coctaB U BHyTpeHHee cTpoeHue. M3nyuenue u temneparypa CoaHua.
duznyeckas NpUpoja 3B€31. 3Be3/bl - JAIEKUE COHIIA.
Huarpamma «CrneKTpcBETUMOCTBY». Macchl U pa3Mepsl 3B€3]1
[TpumeHeHHbIE U HecTallMOHapHBIE 3Be3 b1, Lledennpl — Masiku BeeneHHOi.

a s wdnE

HoBsble u cBepxHOBBIE 3Be3/1bl. HelTpoHHBIE 3B€3/b1. UEpHBIE BIPHI.

KosnoxkBuym Ned
BapuanT Ne0
Hama 'anaktuka. Ee pasmepsl u cTpyKTypa.
Ob6nactu 3Be31000pa3zoBanus. Bpamienne ['anaktuku. [Ipodiaema «CKpbITOI» Macchl.
Jpyrue 3Be3HbIE CHCTEMBI - TalakTUKH. PasHOoOOpa3ue Mupa rajlakTuk.
Kocmonorusi. OCHOBBI CBOEBpPEMEHHOM KOCMOJIOTHH.
KpacHoe cmemenue u 3akoH Xa60:a. bonbiioit B3pbIB.

agrwbdE

Kpurepun onieHk#n K0JJI0KBUYMA

85-100% mpaBUIBHBIX OTBETOB — 5 0aJLIOB;
75-84% mpaBUIBHBIX OTBETOB — 4 Oana;
55-74% npaBUIbHBIX OTBETOB — 3 Oasia;
Menee 55% npaBUIIBHBIX OTBETOB — 2 Gasuia.

3.3. OueHka BbINOJHEHHBIX NPAKTHYECKUX M J1a00paTOPHBIX paboT, KOHTPOJIb
CaMOCTOSITEIbHOM PadoThl

OrneHka BBINOJIHEHHBIX TNPAKTUYECKUX M J1A0OpaTOPHBIX pabOT BKIIOYAET OLIEHKY
KayecTBa pELIEHUs 3a/ad U BbIUMCICHHI J1a00paTOpHBIX pabOT, B XOJi€ KOTOPBIX CTYIEHT
JIOJDKEH TIPOJIEMOHCTPUPOBATh 3HAaHUSA TEOPETHUYECKHX OCHOB IIPEUIaraéMbIX Ppasesios,
MPOSIBUTH MTPAKTUUYECKHE HABBIKU BBIMOJIHEHUS Ja0OPATOPHBIX pabOT U pelleHus 3aa4.

Kpurepun onieHuBanus:

— «OTJIMYHO» — CTYJIEHT 3HaeT [OCJIE0BaTEIbHOCTh BBINOJHEHUS 3aJlaHus,
BBITTOJIHEHHBIE MPAKTHUECKUE 3aJlaHusl U JJabopaTopHbIe paboOTHl COAEPIKaT BCEM HEOOXOIUMBIE
YCIIOBHOCTHU U TpeOOBaHMUS;

— «XOpOILO» — CTYAEHT 3HaeT TpeOoBaHHS K OGOpPMIIEHHIO JIaOOpaTOpPHBIX padoT u
pEIIEeHHIO0 3a/1a4, 0JIHAKO UMEIOTCSl HE3HAYUTENbHbIE HETOUYHOCTHU MPHU UX 0OPMIICHUU;

— «Y[OBJIETBOPUTEJIBHO» — CTYAEHT HMMEET IOHATHA O MpaBUiaxX pELIEeHUs 3ajad u
BBITMIOJTHEHUS JTAOOPaTOPHBIX pabOT; BBHINOJIHEHHbIE PabOThl UMEIOT HEKOTOPblE HETOYHOCTU U
OLIMOKH MIPU BBEIYUCICHUSX.

— «HEYIOBIETBOPUTENBHO» — IpPAKTHUYECKHE 3aJaHus M JabopaTopHble pabOThl HE
COOTBETCTBYIOT TPEOOBAaHUSAM BBIIIOJHEHHUS, pACUETHl UMEIOT 3HAUUTEIbHbIE OITHOKH.



Ouenka 3a cemecTp
CeMecTpoBasi OILIGHKa OIpelesieTcs KaK OKpPYIJIeHHOE J0 LEeJoro 4Yucia cpeaHee

apu(METHUECKOE OIICHOK TEKYLIero KOHTPOJIsS, IIOJyYEHHBIX B TEYCHHE CEeMecTpa.



4. KOHTPOJIbHO-0LIEeHOYHbIE MATEPHUAJIbI IJIsl IPOMEKYTOUHON aTTecTAlul

Y4eOHBIM IJIAaHOM 10 AUCIHUILTHHE «ACTPOHOMUSD) MPETYCMOTPEHA TPOMEKYTOUHAS
arrectanus B opMme 3auera.

1.1. 3apanus (B ¢popme TecTa)

1 | ActpoHomus — 370...

a) MakKCHMalbHO OOJbImas OOJACTh MPOCTPAHCTBA, BKIIOYAIOIMIAs B ceOsl BCE OOCTYIHBIE IS
U3ydeHus: HeOSCHBIC TeJIa U UX CHUCTEMBI;

0) Hayka 0 CTPOEHUH, IBUKEHHH, MPOUCXOKAEHUN U Pa3BUTHH HeOeCHBIX Tes, UX CHCTEM U
Bceii BeesieHHOI B 1es1oMm;

B) HayKa, udyvdaronas 3aKOHbI CTPOCHUA MAaTEPUH, TCII U UX CUCTEM,

) HayKa O MaTepuH, €¢ CBOMCTBAX W JBMKCHUH, SIBISICTCS OJHOW M3 Hambosiee QPEBHUX HAYYHBIX
JUCLUIIINH.

2 Bcenennas — 37o0. ..

a) HayKa O CTPOCHWH, IBIKEHHUH, MPOUCXOKICHIUN W Pa3BUTUH HEOECHBIX TEl, MX CHUCTEM W BCei
Bcenennoii B nienom;

0) HayKa, H3ydaroIas 3aKOHbI CTPOCHUS] MaTEpUH, TeNl U UX CHCTEM,;

B) MAaKCHMAJIbHO 00JIbINAsA 00J1aCTh NMpPpOCTPAaHCTBAa, BKJIKWYAKOIIasaA B ce0ds1 Bce AOCTYIIHBIC NJIA
H3Yy4YCeHUA HeOeCHbIE TeJIa H MX CHUCTEMBbI;

) HayKa O MaTepuH, €¢ CBOMCTBAX W JIBWKEHUH, SIBIISICTCS OJHOW M3 HaubOoliee JPEeBHUX HAYyYHBIX
JUCLUIIINH.

3 | Onna actpoHOMUYECKas €IMHHUIA PABHA!
a) 150 MJH. KM;

6) 3,26 cB. neT;

B) 1 cB. rox;

r) 100 MTH. KM.

4 | 1 nk (mapcek) paBeH...
a) 150 mmH.xM;

0) 3,26 cB. Jer;

B) 1 cB. rox;

r) 100 mitH. KM.

5 | B Témuyto Oe3nyHHYI0 HOUb Ha HEOE MOYKHO YBUJIETh IPUMEPHO
a) 3000 3Bé3x;
0) 2500 3B&31;

B) 6000 3BE37;




r) 25000 3BE311.

K 3omukansabiM co3Besausam HE otHocuTcs. ..
a) Osem;

0) Pax;

B) Bonomeii;

r) boaboii néc.

Ochp Mupa niepecekaeT HeOECHYI0 chepy B TOUKaX, KOTOPHIC HAa3bIBAIOTCS:
a) 3¢HUTOM U HaJIUPOM;

0) moJirocamm Mupa;

B) TOYKaMH BECCHHETO M OCEHHETO PaBHOJICHCTBHUS,

F) KyJIbMHUHAIIUAMU.

Cample Tyckiibie 3BE3/bI (10 ['Unmapxy) UMEroT:
a) 1 3BE31HYIO BEMYHHY;
0) 2 3BE3HYIO BEIUYHHY;
B) 5 3BE3AHYIO BEIMYHHY;

r) 6 3Bé31HYI0 BEJINYMHY.

[TnockocTh, Mpoxosiias Yepe3 HEeHTp HeOecHOH chepbl W MepreHIUKYyIspHas OTBECHOW JIHHUH
Ha3bIBaeTcs

a) QU3UICCKUM TOPU30HTOM;
0) MaTeMaTH4eCKUM FOPU30HTOM;
B) TIOSICOM 30/TaKa;

T') SKBaTOPOM.

10

Buanmeblii ro10Bo# yTh IEHTpa COITHEYHOTO JIMCKa 110 HeOecHo cdepe, Ha3bIBaeTCH. . .
a) HeOeCHBIM PKBATOPOM;

0) IKJIUNTHKOI;

B) HEOECHBIM MEPHUIUAHOM;

T) TOSICOM 30/IMaKa.

11

ITepuon oOparmienus JIyHbl BOKpYT 3eMITH OTHOCUTEIEHO 3BE3/] Ha3bIBAETCH. ..
a) CHHOJTUICCKUM MECSIIEM;

0) TYHHBIM MECSIIEM;

B) CHIEPHYECKHAM MECSIEM;

T') COJTHEYHBIM MECSIIEM.




12

OtBecHas TuHYS IepecekaeT HebecHyo cdepy B ABYX TOUKaX, KOTOPHIC HAa3bIBAIOTCH. ..
a) 3eHUTOM M HATUPOM;

0) morocaMu MHUpa;

B) TOYKAMH BECEHHETO M OCCHHETO PaBHOCHCTBUS;

F) KyJIbMHUHAIIUAMU.

13

®a3pl JIyHbI HOBTOPSIOTCS YEPES. ...
a) 29,53 cyTok;

0) 27,21 cyTok;

B) 346, 53 cyToOK;

r) 24,56 CyTOK.

14

Ocp BUANMOTO BparieHns HebecHOH cephl Ha3pIBaeTCsl. ..
a) OTBECHOU JINHUEH;

0) sKBaTOpPOM;

B) OCBHIO MMPA;

') HEOCCHBIM MEPHIUAHOM.

15

B 1516 rony H. Konepank 000CHOBan relMOIEHTPHYECKYIO CHCTEMY CTPOCHHS MHpa, B OCHOBE
KOTOPOH JIEKUT CIIEAYIOILEe YTBEP)KICHHUE:

a) ComHIle 1 3BE3/1bI IBUKYTCS BOKPYT 3eMIIH;
0) [TnaHeTh ABIKYTCS 1O HEOY MeTIIe00pasHo;
B) IlianeTsl, BKiIO4Yas 3eMi110, IBHKYTCSI BOKPYT CostHIa;

r) HebGecnas cdepa Bpamaercss BOKpYT 3eMIIH.

16

ITo xakuM OpOUTaM IBHUIKYTCS TUIAHEThI?
a) KpyTrOBBIM;

0) runepOOIMUYECKUM;

B) JJUIUNITUYECKHUM,

T') MapabOoTUIECKHUM.

17

KTo0 13 y4€HBIX OTKpBUT 3aKOHBI ABMKEHUS MJIaHET?
a) [anmuneii;

0) Komephuk;

B) Kemuep;

r) HetoToH.

18

Kax n3MeHsroTcst mepro sl 0OpareHus miaHeT ¢ yaaineaneM ux ot ComHia?




a) HE MEHSIOTCS;
0) yMEHBIIIAIOTCS;

B) YBEeJIUYMBAKTCH.

19

I'opuzoHTaNBHBIN Tapajulake yBenuumicsa. Kak H3MEeHUIIOCh PacCTOSHHE /10 MJIaHETHI?
a) YBEJIIMYUIIOCH;
0) YMEeHbIINJIOCH;

B) HE U3MECHUJIOCH.

20

TlepBoit KOCMHYECKOI CKOPOCTHIO SIBISIETCA:

a) CKOPOCTH IBHKEHUSI 10 OKPYKHOCTH JIJISl TAHHOTO PACCTOSIHUS OTHOCHTEIBHO IIEHTPA;
0) CKOPOCTH IBMKCHHUS T10 TIapadoJie OTHOCUTEIHHO IICHTPA;

B) KPYTroBasi CKOPOCTb IS TOBEPXHOCTH 3EMIIH;

r) napaboyn4eckasi CKOpOCTb JJIsl TIOBEPXHOCTH 3eMITH.

21

Kakue nmimaHeTsl MOI'yT HaXOIUTbCS B IPOTUBOCTOSIHUM?
a) HUOKHUE;

0) BepxHue;

B) TotbKO Mapc;

r) TosIbKO Benepa.

22

Korna 3emist BcnecTBAE CBOETO TOAMYHOTO JBHKEHHS TI0 0pOuTe Onxe Becero K ComHIy?
a) JIETOM;

0) B mepureJiuu;

B) 3MMOM;

T) B adenum.

23

K BepxHUM TI1aHETaM OTHOCSTCS:
a) Mepkypuii, Benepa, Mapc;

0) IOnuTep, Ypan, HentyH;

B) Benepa u Mapc;

r) Mepkypwuii u Benepa.

24

K HWXHUM M1aHeTaM OTHOCSTCA:
a) Mepkypuii, Benepa, Mapc;
0) FOmurep, Ypan, Henrryw;

B) Benepa u Mapc;




r) Mepkypuii u Benepa.

25

IlepBriit 3akoH Kemiepa, TOBOPUT O TOM, UTO:

a) Kaxaasi NJaHeTa JBUXKETCS MO JJUIUINCY, B OAHOM W3 (POKYCOB KOTOPOTro HAXOJMTCS
Counue;

0) Pagmyc-BexTop miuaHeTH 3a paBHBIE TPOMEKYTKH BPEMEHH OIMMCHIBAET PaBHBIE TUIOMIAIH;

B) KBanmparel cunepnieckux NeprHoAOB OOpalleHuid ABYX IJIAHET OTHOCATCS Kak KyObl OONBIINX
MoJyoced uxX OpOMuT.

26

XapakTepHbIe PACTIONIOKEHHS TUTaHET OTHOCUTEeNbHO COJHIIA, HA3BIBAIOTCSL. ..
a) COCTMHEHUSIMH;

0) KoHUrypauusmMH,

B) DJIOHTAITUSIMU;

T') KBaJIpaTypaMH.

27

B kakyro rpynmupoBky 3BE31 Ha auarpamme [ epimmpynra-Paccena sxoqut Counnre?
a) B MOCJIEZIOBATEIHPHOCTh CBEPXTUTAHTOB;

0) B IOCJIeIOBATENBHOCTh CYOKapIINKOB,

B) B [VIABHYIO 110CJIEI0BATEIbHOCTD;

T) B ITOCIIEAOBATENIEHOCTD OEIBIX KAPIUKOB.

28

Korna yriosoe paccrosuue miuanetsl or Connna coctabiuser 90°, To maHeTa HaXOIUTCS B. ..
a) COCTMHEHUH;

0) xoHurypanum;

B) DJIOHTAITNH;

I) KBajgparype.

29

CouH1le BEIpabaTHIBAET YHEPTHUIO IMTYTEM. ..
a) SJCPHBIX PEaKIUiA;

0) TepMoOsSIIEPHBIX peaKIIuii;

I') CKOPOCTH JIBUXKCHHSI aTOMHBIX SIZIEP;

T) U3ITy4eHHUSI.

30

Bropoii 3akon Kemnnepa, roBOPUT 0 TOM, YTO:
a) KaXx/as IJIaHeTa JBIKETCS 10 3JUIMICY, B OTHOM U3 (poKycoB KoToporo Haxoautcs ConHie;
0) Pagnyc-BeKTOp IUIaHeTHI 32 paBHbIEe POMEKYTKH BPeMEHH ONHMChIBAET PaBHbIE IJIOMIANH;

B) KBanmparel cujiepuieckux MepHoA0B OOpalleHuid JBYX IUIAHET OTHOCATCS Kak KyObl OOJBIINX
MOJTyoceil ux opOouT.

31

CoJHIle COCTOUT U3 T'elIisd HA ...




a) 71%;
0) 27%,;
B) 2%;

r) 85%.

32

Tpetuil yrounénnplii HetoToHOM 3akoH Kemepa ucnosp3yercss B OCHOBHOM ISl OIIPEACICHUS. . .
a) pacCTOSHUS;

0) mepuona;

B) Macchl,

T) paguyca.

33

[IatHa u potyOepanmbl Ha ColHIle 00pa3yIoTCs B. ..
a) 30HE TEPMOSIIEPHBIX Peakuu (SIpo);
0) 30HE mepeHoca JIyYUCTON SHEPTUH;

B) KOHBEKTHBHOI1 30HE;

r) poTocdepe.

34

lNoguuHbIi apalake CIIyXKUT AJIS:

a) onpeaeJieHUsl PACCTOSIHUS 10 OJIMKAMIIUX 3BE3];
0) ompezencHUE PacCTOSHHUSA J0 TUTAHET;

B) pacCTOSIHUS, TIPOXOIUMOTO 3eMIleii 3a roI;

F) J0Ka3aTCJIbCTBO KOHCYHOCTU CKOPOCTHU CBETA.

35

CouHIle MPUHAJIEKUT K CIIEKTPATHLHOMY KJIACCY. ..
a) F;
0) G,
B) K;
r) M.

36

OTau4aue BHUIa CIIEKTPOB 3BE3] OMPEACIIAETCS B IEPBYIO OUSPEb. ..
a) BO3pacToM;

0) TeMnepaTypoi;

B) CBETUMOCTEIO;

T) pa3MepoM.

37

Korna Bcé simepHOe TOTUIMBO BHYTPH 3BE3/IbI BBITOPAET, HAUWHAETCS MPOIIEeCC. ..

a) MOCTETIEHHOT'O PACILIUPEHHS;




0) rPaBUTALIMOHHOTO C:KATHS;
B) 00pa30BaHuUs POTO3BE3/IbI;

T) IyJIbCAITUH 3BE3/IBL.

38 | Macca Connua ot Beeli Macchl COTHEYHOM CHCTEMBI COCTaBIISET. ..
a) 99,866%;
6) 31,31%;
B) 1,9891 %;
r) 27,4 %.
39 | Connile COCTOMT U3 BOAOPOJA HA ...
a) 719%;
0) 27%;
B) 2%);
r) 85%.
40 | B uentpe Connua HaXoqMTCH. ..
a) 30Ha TepMOsI/IEPHBIX PeaKlLUu;
0) 30Ha mepeHoca Iy4YuCTON YHEPTUH;
B) KOHBEKTHBHAsI 30Ha;
r) hoTocdepa.
41 | lepuon akrusHocty CoJTHIIA COCTABIISET. ..
a) 12 ner;
0) 36 mer;
B) 11 nerT;
r) 100 mer.
42 | CBETUMOCTBIO 3BE3/1bI HA3BIBAETCA. . .
a) MoJTHAsA JHePrus, u3jaydaeMas 3Be310il B eANHUILY BpeMeHH;
0) BunuMmas 3BE3AHAS BEIMYMHA, KOTOPYIO MMena Obl 3Be3la, eciad Obl Haxoqujiach OT Hac Ha
paccrostaum 10 1K;
B) MOJIHAS SHEPT U U3ITyYEHHAS 3BE310H 3a BpeMsl CyIIECTBOBAHMS,;
T) BUANMAs 3BE3THAS BEIMYMHA.
43 | K nnaneram 3eMHOM IpyIIIbI OTHOCATCS ...

1. Mepkypuii, Benepa, Ypan, 3emis

2. Mepkypuii, Benepa, 3emas, Mapc




3. Benepa, 3emist, Mepkypuii, Dobdoc

4. Mepkypuii, 3emis, Mapc, FOnurep

44

Paccrostame, ¢ KOTOpPOTO CpeqHu paanyc 3eMHONW OpOUTHI BUACH IO YTIOM | CeKyHIa Ha3bIBaeTCs

1. ActpoHOMHYECKas €MUHUTIA
2. Ilapcek
3. CBeToBoIi O]

4. 3Be3qHasg BeIUYMHA

45

Campix TraBHBIX (a3 JIyHBI HACYUTHIBAIOT ...
1. nBe
2. 4yeThIpe
3. mecThb

4. BoceMb

46

Onpe/ieIeHHbINM YY9aCcTOK 3BE3IHOTO He0a C YETKO OYepUYCHHBIMU IpE/e/iaMu, OXBATHIBAIOIIUN BCE
MIpUHAICKAIINE €l CBETUIIA HA3bIBACTCS ...

1. HebGecHoit cepoii
2. 'anakTukon
3. Co3Be3ame

4. 3Be3gHas rpynna

47

HpOMe)KYTOK BpEMCHU MCXKIY ABYMA IIOCJICAOBATCIBHBIMU BEPXHHUMU KYJIBbMHUHAOUAMHU TOYKH
BCCCHHCT'O pABHOACHCTBUS HA3bIBACTCA ...

1. ConHe4HbIE CYTKH
2. 3Be3AHBIC CYTKH
3. 3Be3HbI Uac

4. CoxHeuHoe BpeMst

48

[Tyte ConHila Ha HeOE BIOJIb SKIUIITUKH MTPOJIETAET CPEIIH ...
1. 11 co3Be3auit
2. 12 co3Be3auit
3. 13 co3Be3nmii

4. 14 co3Be3nuit

49

3atmenue CoJHIIA HACTYMAET ...
1. ecu JIyHa momajaet B TCHb 3€MITH.

2. ecm 3emuist Haxonutest Mexay Comunem u JlyHoi




3. ecau Jlyna naxogurcst mexxny CostHuem u 3emJieit

4. mer IMPpaBUJIBHOT'O OTBCTA.

50

K nianeraM-rurantaM OTHOCST IIJTAHETHI ...
1. ®oboc, FOmurep, CatypH, Ypan

2. [Inyton, Henryn, CatypH, Ypan

3. HentyH, Ypan, CatypHs, IOnutep

4. Mapc, FOnutep, Catyps, Ypan

51

Paccrosaue ot 3emn 1o CollHIIa Ha3bIBaeTCs . ...
1. AcTpoHoMuYecKAasl eTMHUIA

2. ITapcexk

3. CBeTOBOM Tof

4. 3Be3qHasg BeIUYMHA

52

Bbnmxaiimas x 3emie 3Be31a — 3TO

a) Benepa, B IpeBHOCTH Ha3bIBacMasi «yTPEHHEH 3BE3/1011»
0) CostHue

B) Anb(a LlenraBpa

r) [lonspHas 3Be31a

53

KakoBa Temnepatypa nosepxaoctu ConHua?
a) 2.800 rpagycos Llenncust

0) 5.800 rpagycos Leabcus

B) 10.000 rpagycoB Llennscus

r) 15 mute rpagycos Lenscus

54

Camplii JUTMHHBIN JI€HD B TOTY
a) 21-22 nexabps

0) 20-21 mapta

B) 23 ceHTsA0ps

r) 21-22 uiousa

55

IIprunHOl cCMEHBI BpeMEH rojia Ha 3eMile SBISETCS
a) HaKJIOH 3eMHOI1 ocHu

0) dopma opOuTsl 3emiu

B) paccrosiaue 1o ConHia

T') COJTHEYHBIC 3aTMEHUS

56

CoriacHO COBpeMEHHBIM B3IIIA1aM Ha npoucxoxaeHue CoyHIa U COJIHEYHONW CHCTEMBbI, OHU
00pa3oBaINCh U3

a) JIpyrux 3BE31 1 maHeT

0) bonboro B3psIBa

B) 'azonbliieBOro odnaka

r) Bogopona

57

Bospacrt Connua npuOiau3uTesbHO
a) 100 muH. net

6) 1 mupa. met

B) 4,5 Mmupna Jet




r) 100 mapa. net

58

[IpermyIiecTBEHHO U3 I'a30B COCTOAT CIEAYIOIINE TUIAHETHI:
a) Mepkypwuii u Mapc

0) Ilnyron u FOnuTep

B) Benepa u 3emis

r) Mapc u CatypH

59

Benblii kapiuk — 3To

a) MOTyX1IAasl M OCTHIBAIOIIAs 3Be3/1a

0) ToNBKO UTO 00pa3zoBaBIIasics 3Be3a

B) 3B€3/1a, HAXO/AMIASCS OUYEHB JAJIEKO OT 3eMIIH
T') ra3oBas IIaHeTa

60

CBepxHOBas 3B€3/1a POXKIAETCS

a) M3 Ta30MbIICBOr0 O0TaKa

0) u3 u€pHOii ABIPBI

B) B pe3yJbTaTe B3pbIBAa KPACHOT'O TUTAaHTA
I) B pe3yJibTaTe B3pbIBa 0€JI0r0 KapJauKa

61

HelitponHast 3Be311a

a) HEBEPOATHO Majia (OTHOCHTEIHHO KOCMHUYECKUX OOBEKTOB) U JIETKa
0) HeBepOSITHO MaJIa U TsKeIa

B) OYEHb BEJIMKA U JIeTKa

T') O4Y€Hb BeJIMKa U TshKesa

62

«IIpoBasioM B IPOCTPAHCTBE» MOKHO Ha3BaTh
a) HEUTPOHHYIO 3BE31Y

0) CBEPXHOBYIO 3BE31Y

B) Oemoro Kapimka

) YépHYIO ABIPY

63

Uem sBISIOTCS O€JIble KapIIUKH, HEUTPOHHBIE 3BE3IbI U YePHBIC JIBIPHI?
A) TUIMYHBIMH 3B€3/IaMH TJIaBHOH MOCIIEI0BATEIbHOCTH

B) IIOCJICAOBATCIBbHBIMHU CTaAUAMMU 3BOJIFOIITMN MAaCCUBHBIX 3BE€3/1

B) koHeYHBbIMHU CTATUSIMH IBOJIIOLMH 3B€3/] PA3JIMYHOH MacCChI

I') HaYambHBIMU CTagUsIMU OOpa30BaHUs 3BE31 PA3IMUHON MACCHI.

64

BribepuTe 13 BapuaHTOB OTBETOB TO, B KOTOPOM HAaXOJMTCSI HEBEPHOE YTBEPIKICHHE:
A) ConHIle OTHOCHTCS K 3Be3/1aM CIleKTpanbHOro Kiacca G

Bb) Temnepatypa nosepxuoctu Conurua 6000 K

B) CouHile He 00J1aaeT MATHUTHBIM MOJIEM

I') B criextpe ComnHua HaOJII0Aat0TCs JIMHUK HOTJIOLICHUS] METAJLIIOB

65

Kakas u3 3Be3n CeBepHOro HeOOCBOJAa MNPAKTUYECKH HEIMOJBMXKHA B OTIMYHE OT JPYTUX,
COBEPIIAIINX CBOE IBIDKEHUE "BOKPYT" HEE:

A) Ionsipuas 3Be31a;
Bb) Cupuyc;
B) Anbraup;

I') berensbreiize

66

Bribepute npaBuiibHOE yTBepkAeHHE. CyNIecTBYIOT TPH OCHOBHBIX BUJIa TaJIAKTHK:

1. 3J]J1HHTI/I‘leCKI/Ie, CIIMPAJIbHBIC, HEIIPAaBUW/IbHBIC.




2. KpYT'OBbIC, TPABUJIBHBIC, MTAPAJUICIIbHBIC.

3. mapoo0OpasHeie, chepuuecKue, KOHYCOBUIHEIC.

67

Ha uro mpuxoautcs oxomno 90 % macc ramakTuk
1. Ha TIBLIIB.
2. Haras.

3. Ha TeMHY10 MaTepuIO H JHEPTHUIO

68

K kakoMy BuUly TalakTHK OTHOCUTCS Hara ["amaktuka?
1. snmunTryeckas

2. CniupaabHasi.

3. HenpaBmiibHas

4. IITapoBoe CKOIICHHE
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I"ayakTHKa, B KOTOPOU MBI :KUBEM, HA3BIBACTCS. . .
a) TymanHOCTh AHAPOMETBI,
0) bonbioe MaremianoBo o61ako,

B) MUle4HBbI Ny Th.

70

Huamerp Haield raJlakTUKU COCTABIISIET:
1) 100 TeICAY a.e.

2) 100 TBICSY cB. JeT

3) 100 TeICSTY Tapcek

4) 100 meramapcex




Bomnpocskl K 3a4eTy 0 JMCHUIIAHE «KACTPOHOMMS»

[Ipeamer actpoHoMuH. 3Be34HOE HEOO
Crioco6b1 onpeienieHns reorpagpuuecKon MUpOoThI
OcCHOBBI U3MEpEHHSI BpEMEHU
PasButne npeacrasnenuit o ConHeuHoM cucrteme
Bunumoe nBuxeHue miaHeT
3akonbl Keruiepa — 3aKOHBI IBI)KEHUST HEOSCHBIX Tell
O6o6menue u yrounenue HeroTonoM 3akoHoB Kerepa
Omnpenenenne paccTossHU 10 Tes CONHEYHOM CUCTEMBI U pa3MepOB HEOECHBIX Tell
Cucrema «3emis-Jlynay». [Ipupona Jlynsl

. IImaneTsl 3¢eMHOM TpyIIIBI

. [lnmaneTpI-ruranThl

. AcTepouibl U METEOPUTHI.

. KomeTsl 1 meTeopsl

. O6mue ceenenus o ConHue

. Ctpoenue atmocheps ComnHila

. UcTounuku s3Heprum u BHyTpeHHee crpoeHue ColHua

. ComHIle 1 )XU3HB Ha 3eMIie

. PaccTosinue 1o 3Be3n. [IpocTpaHCTBEHHBIE CKOPOCTH 3BE3/1

. @uzndeckas mpupoja 3Be3.

. CBs3b MeX Ty (DU3MUYECKIMH XapaKTEePUCTHKAMHU 3BE3]T

. JIBoliHbIe 3Be31pl. PU3NUYECKHE TIEPEMEHHBIC, HOBBIE U CBEPXHOBBIC 3BE3/IbI

. Hamra I'anakruka.

. Apyrue 'anaktuku. Meraranakruka

. IIpoucxoxaeHne u 3BOIIOLUS 3BE3]

. [Ipoucxoxaenue miaHer

CoNo~WNE
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OOPrPWNRPOOO~NOOUIWDNEO

Kpurepun onennBanus

bunet comepkut ABa TeopeTHueckux Bompoca. OIeHUBaHHE MPOU3BOAUTCS MO KaXIAOMY

Bompocy Omtera. OTBETHI HA TEOPETUIECCKHIE BOITPOCKHI OIICHUBAIOTCS CIICAYIOIINM 00pa3oMm:

[IpaBUIIbHBIN, TOTHBIN OTBET, COACPKUT HEOOXOAUMBIE OTBETHI U TIOTHOE PEIICHUE
3ajad— 5 0ajioB;

[IpaBuIIbHBIN, HE TIOTHBINA OTBET, COEPKUT HEOOXOJMMBIE pacyeThl B 3a7auax — 4 Oana;

He TounEIi, HE ONHEIN OTBET — 3 Oana;

HesepHblit 0TBET/OTCYTCTBUE OTBETA — 2 Oasa.

HroroBas oOIlleHKa ONpeeNsseTcss KaK OKPYIVIGHHOE JIO IIeJIOT0 4YHCia CpeaHee
apudmeTnyeckoe OAIOB CEMECTPOBOM OIICHKH (TEKYIIEro KOHTPOJIS) U OalsioB MO KaKIOMY
BOIpoCy Ounera.

5. 3agaHusl OTKPBHITOrO M 3aKPHITOI0 THIA JJIsl IPOBEPKH OCTATOYHbIX 3HAHUH

3aoanus 3akpeimozo muna:
1.0nTnyeckuii TejecKoON, B KOTOPOM /JIsi COOMPAaHMs CBeTa MCIOJb3yeTcsl cHucTeMa
JINH3, HA3bIBaeMas 00beKTHBOM, HA3bIBAETCSl... (BHIOOP OHOTO BapHaHTa OTBETA)




a) pepiiekropom; ©0) pedpakTopoM; B) paaHOTEIECKONOM; T) Xadb0aoMm.
Ilpasunvhoviti omeem: 6

2.I1epuoa aktuBHocTH COJIHIA COCTABJIsIET...(BRIOOp OJTHOTO BapHUaHTa OTBETA)
a) 12 ner; 0) 36 ner; B) 11 ner; r) 100 ner.

Ilpasunvruiii omseem: 6

3. YcTaHoBHTE COOTBETCTBHE MEKIY pPa3/ieiaMi AaCTPOHOMHH M U3y4YaeMbIM B HUX
MaTepHuaJIOM.

1) ActpomeTpust A) uzyyaeT npupoay HeOCCHBIX T
2) Hebecnast MmexaHuKa b) nzyuaet nonoxeHrne HEOECHBIX TEI B
3) Actpodusuka onpeieIEHHBIC POMEKYTKU BPEMEHU
4) Kocmoronus B) nzyuaer npoucxoxieHue u pa3BUTHE
5) Kocmonorus KOCMHUYECKHUX TEJI U UX CUCTEM
I') uzydaer cBoiicTBa 1 »BoOLINIO Beeng
LEI0M
J1) u3yyaert 3aK0oHbBI ABMKEHUS HEOECHBIX

Ilpasunvnoiii omeem: 1- b; 2- J1; 3- A; 4- B; 5-T..

4. Pacnojioxkute miaHeTbl CoJTHEUHOH CHCTEMBI 10 HX Macce (0T 00Jiee MACCHBHBIX
IJIAHET K MeHee MacCUBHBIM) (YCmaHosums npasuibHyio nocied08ameibHOCHb)

A) YOnurep B) 3emns

C) Mepkypuii D) Carypn

Ipasunvnsiti omsem: A, D, B, C

5.0TaMYNTeIbHBIMH 0COOEHHOCTSIMY NJIAHET 3¢eMHOM IPyNIbI IBJSIIOTCA (BEIOOP
HECKOJIbKUX BapUAHTOB OTBETOB):

A) MesIeHHOE BpalleHne BOKPYT CBOEH OCH, HE BCE TUIAHETHI MMEIOT CITyTHHKH, OTCYTCTBHE
KOJIeI]

B) cpaBHUTENBEHO HEOOMBIIINE pa3Mephl U Macchl, OBICTPO BpallleHHE BOKPYT CBOEH OCH,
MaJio CITyTHUKOB

C) orcyrctBHE aTMOC]epbl, OOTBIIIOE YUCIIO CTYTHUKOB, HAJTUYHE TBEPION TOBEPXHOCTH

D) cpaBHUTENBHO HEOONBIINE Pa3MepPhl U MACChl, HAJTMUUE TBEP/I0I MOBEPXHOCTH, CPEIHSAS
TUTIOTHOCTB TUTAHET B HECKOJIBKO pa3 MPEBOCXOIUT IIOTHOCTH BOBI

Ipasunvnoviti omsem: A, D

3aoanus omkpvimozo muna:

1. B aBrycre 1960 roga Ha KOCMHUYeCKOM KopadJie — CIYTHHKE OTIPABHJINCH B MOJIEeT
cobaku: beaka u Crpenka. CoBepiiuB 18 BUTKOB BOKpPYT 3eMJiH, OHH 0JIaronoJy4H0
npuzeMiawiInchb. CKoJIbKO BpeMeHH co00aKHu MPOObLIN B M0JIETE, eCJIM PAANYC 3eMJIn
0K010 6400 kM., BbIcOTa OPONTHI 200 KM., OPOUTANBHYIO CKOPOCTH NPUHATH PABHOM
7,8 km/c.?

Ilpasunvnwviii omeem 26,6 Jaca.

2. 3Be3/1a OTCTOUT OT CeBEPHOro moJjiroca mupa Ha 20°. Bceraa jim Mbl MOKeM ee BH/IETh
HajJ ropu3oHToM B Ilonexykae? (¢p = 45°).

IIpasunvnoiti omeem : 20°, na

3. Ilepuox oopamenusi 3emuin Bokpyr Cosinua paBen 365,25 cyt. Onpeaennre nepuosa
oOpameHus acrepouaa Ne 10876, eciiu M3BeCTHO, UTO B NEPUTeJIMH CBOEH OPOUTHI
(0nmmexaiimei Touke Kk CoJiHIy) OH HaxoauTcs Ha paccrosinuu 0.3 a.e. ot CosiHua, a B
adesnu (camasi JaJbHAA TOUYKA OPOUTHI) YAAJIAETCS OT Hero Ha paccrosinue B 1.7 a.e.




IIpasunvrwiii omeem 365,25 cyt

4. KakoBa 10/KHA OBITH CKOPOCTH TeJia, YTOObI OHO MOTJIO MOKUHYTH 0eJIblii KapJuK,
macca koroporo 2*10% kr, a paguyc 4%10* km?
Ipasunvrwviti omeem: 2600 xkMm/c.

5. [IpeanoJio:kuM, 4T0 3eMilsl «pa3ayJiack» (PABHOMEPHO BO BCe CTOPOHBbI) TAK, YTO
norsioruiia Jlyny. Yemy craHeT paBHA CpeHsAs IVIOTHOCTH «HOBOM 3emuim». C yem
MO3KHO CPABHHTB 3Ty II0THOCTH? Il1oTHOCTHL 3emun ceiiuac cocrapisier 5520 kr/mP,
JAuametp 3emuu paBen 12 800 kM, paccrosinue ot 3emuin 10 Jlynni - 384 000 km.

Ilpasunvnoviti omeem : = 0,2 xr/m?

6. C kakoii o BeJIN4UMHE U HANPABJIEHUI0 CKOPOCTHIO 0JI’KEH JIeTeTh U3
HoBoky3HelKoro a’ponopra camoJjieT, YTo0bl, ABUIasiCh B10Jb Napajjien 54°c.u,
NPUOBITH B MYHKT HA3HAYEHHS B TOT K€ 4acC M0 MECTHOMY BpPeMEHH, YTO U NP
BbliIeTe u3 HoBoky3Henka?

Ilpasunvroviii omeem . V=272 m/c = 980 km/4, 1IeTeTh HA 3ama.

7. 3Be3nHas BesinunHa Beru 0,14. Bo ckosbko pa3 3ta 3Be3aa sipue CosHna, eciiu
paccrosinue 10 Hee 8,1 mapcek?
Ilpasunvnwviti omeem B 58 pa3 spue ConHua

8. YriioBoii  nquamerp JIYHHOTO  JIMCKA paBen mnpumepHo 32 rpaayca.
Omnpenesnre TuHelHbIN AuaMmetp JIyHbl.

Ipasunvrviti omeem: 3350xkm

9. B momenT npotuBocTosinusi FOmurep yaanen ot 3emin Ha 628MuIH.KM. YT/I0BOI
auametp IOnurepa npu 3tom 47,22 . Onpenesiurte JUHEHHBIA THAMETP

Onurepa.

IIpasunvnwviii omeem: 71 800 km

10. Yckopenue cBodoaHoro najienusi Ha Benepe cocrapiaser 0,9 3eMmHOro0, a paauyc
Benepnoi pasen 0,95R3. Haiiaure nepByio KOCMHYECKYI0 CKOPOCTh Y HOBEPXHOCTH
Benepsl

Ilpasunvroiii omeem: 71,3 108 m/c

11. Macca Benepsl coctraBasiet 0,82 maccsl 3emiu, a paaunyc Benepol pasen 0,95
paauyca 3emiiu. Bo cko1bko pa3 pa3in4aioTcsi yCKOpeHUsi CBOOOIHOI0 NajleHus Ha
3emiie u Benepe?

Ipasunvnwiii omeem: 1,76018 10! pas.

12. Ilepuon odpamenusi Benepsl Bokpyr CosHua pasen 0,615 3emHoro roaa.
Omnpenenure paccrosinue oT Benepnl 10 CosHua.
IIpasunvnviti omeem. 1,17°10''m.

13. OtHomenne maccol Benepbl k macce 3emuiu paBHo 0, 82, a oTHOIIIEHHE CpeTHET0
panuyca Benepsl k cpennemy paguycy 3emiu pasho 0, 95.

Yemy paBHA CHJIA TAXKECTH cIycKaeMoro Ha Benepy annapara maccoii 500 kr?

Ipasunvuoiii omeem: 4540 H

14. Yckopenne cB000IHOI0 najieHus Ha noBepxHoctu Benepsol 8,75m/c? Onpenenure
paanyc Benepsnl eciiu ee macca 4, 88 * 10%* kr.

Ipasunvuuiii omeem: 5.71%108 m

15. 3Be3anblii nepuoa oopamennss FOnurepa Bokpyr CoJiHIa cocTaBJjisieT 0K0JI0 12
Jaet. KakoBo cpegnee paccrosinue FOnurepa or Comnua?

IIpasunvroiti omeem: 0KOJO 5 a.e.




Bomnpoce! 111 npoMe:KyTOYHOM aTTecTaluu

1. IIpeamer acTponomuu. 3Be31HOE HEDO
OrtBer:
ACTpOHOMHS — 3TO HayKa, KOTOpas 3aHMMAEeTCs U3yueHHeM BceneHHo, a TouHee BCeMH
IpoLeccamMmu, NPOUCXOASIIMMU B HEM 3BE3bI — caMble paclpoCTpaHEHHBIE KOCMUYECKUE
tena. [y u3MepeHus 3BE3/IHBIX PACCTOSIHUI UCIIONIB3YIOT 0CO0YI0 MEPY — CBETOBOII TOI.
3Be3/7ja — 3TO FMT'AHTCKUM ra30BbIN 11ap, KOTOPBINA CBETUTCSI COOCTBEHHBIM CBETOM.
Spxue 3BE3BI 00pazyloT Ha HeOe YETKO pa3IuyuMble B3IJISAOM (GUTYPBI, KOTOpPbHIE
Ha3bIBaloT co3Be3ausamu. Co3sesaue bonbias Mensenuna u ero yacte — bosbmoit Kot
— caMoe MU3BecTHOE co3Be3are CeBepHOro MOIyIIapHs.
2. Croco0bl onpeaesieHnsi reorpagpuueckoi MMUPOTHI
OtBer: B 0o1HO M TO ke Bpemsi BUJ 3BE3JHOT0 HeOa Ha pPa3IMYHBIX TeorpapuuecKux
MIMPOTaX HEOJMHAKOB. BpicoTa mosroca MuUpa Ha pas3HbIX MKpoTax Oyzaer pasnuunas. OHa
paBHa reorpaduueckoil mmupore Mecra HabOmoneHus. I[lomspHas 3Be3ga OTCTOMT OT
ceepHoro momoca mupa npumepHo Ha 1°. ITosTomMy npuOIMKeHHO reorpaduuecKyro
HIMPOTY MeCTa HAOIIOICHUS MOKHO OIPE/IeINTh, U3MEPUB BbICOTY [10spHOIL 3BE3/BI.
Ecnu reorpaguueckass mmpora MecTa M3BECTHA, TO JIETKO BBIYHMCIUTH BBICOTY CBETHJIA B
BEpXHEHN KyJIbMUHALIUU:

h1=90°— @ + 81 (s cBeTMIIA, KYIBMHHUPYIOIIETO K IOTY OT 3€6HHTA)

h2=90°+ @ — 62 (nn4 cBeTHIA, KYIBMUHUPYIOILETO K CEBEPY OT 3€HUTA)
3. Pa3BuTne npeacrapienuii o0 CojiHe4HOl cucreme
OrtBer:
CoBpeMeHHbIE TIPEACTABICHUS O COJIHEYHOM CHUCTEME OCHOBaHbl Ha HAOMIOJEHUSX U
HCCJIEI0BAHMSX, IPOBEAEHHBIX C MOMOIIBIO TEIECKONOB, KOCMUYECKUX aIlapaToB U APYTHX
Hay4yHbIX MHCTPYMEHTOB. OHHU MO3BOJSIOT HaM JydYllle IOHATH CTPYKTypy U COCTaB
COJIHEYHOUN CUCTEMBI.
CouHue
ConHue sBIsETCA LEHTPOM COJIHEYHOW CHUCTEMBI M COCTaBIIsAeT OKOIO 99,86% ee macchl.
OHo mpencraBiasieT coOON OrpOMHBIM IIap IUIa3Mbl, B KOTOPOM IPOUCXOMAST sE€PHbIE
peaKIMy, MPEeBpaIlaoNe BOAOPOA B TeIMi U BBICBOOOXAAOILINE OTPOMHOE KOJIUYECTBO
SHEpPruM B BUJIE CBETA U TEIUIA.
Ilnanernl
ConHeyHasi cucTeMa BKJIIOYAeT B ce0si BoceMb miianet: Mepkypuid, Benepa, 3emms, Mapc,
IOnurep, Carypn, VYpan m Hentyn. OHu pasnuuarorcs mo pasMepy, macce, COCTaBy H
IpyruMm xapakrtepuctukam. [lmaners! Bpamarorcst Bokpyr CosiHIIa 1O OpOMTaM M MMEIOT
CBOM CITyTHHKH.
Kapiukossie niianersl 1 nosic Koiinepa
Kpome BocbMH IIIaHET, B COJTHEYHON CUCTEME TAK)KE €CTh KapJIMKOBBIE IIJIAHETHI, TAKUE KaK
[Tnyton, Opuna u Makemake. OHM HMMEIOT MEHBLIMI pa3Mep W Maccy, 4yeM OOBbIUHBIE
IUTaHeTBhl, U HaxoxasTcs B nosce Koiinepa — obGnactu 3a opOutoit Hentyna, rae Haxoaures
MHO’KECTBO JIPYIrMX KOCMUYECKHX OOBEKTOB.
CnyTHukn
Kaxxgas niaHera mmeeT CBOM CIIYTHHMKH, KOTOpbIE BpallaioTcs BOKpyr Hee. Hampumep, y
3emnu ecthb JlyHa, y IOnurepa — I'anumen, y CarypHa — Turan u T.1. CIyTHUKH MMEIOT
pa3jnuHble pa3Mepbl M COCTaBbl, M OHU TaKXKe SBISIOTCS OOBEKTaMH Hay4dHOTO
UCCIJIEJOBAHMS.
AcTepouabl U KOMEThI
CostHeuHasi cUCTeMa TaKXKe COJEPIKUT aCTePOUJIbI U KOMEThI. ACTEpOU/IbI — 3TO HEOOJIbIINE
KOCMHUYECKHE OOBEKThl, KOTOpble Bpamiatorcsi BOKpyr CoiHila, 0CoO€HHO B ToOsCe
actepouioB Mexay opoutamu Mapca u FOnurtepa. KomeTsl — 3T0 JesiHbIE Tena, KOTOphIe
UMEIOT OPOUTHI, MPOCTHUPAIOIINECS JAJIEKO 3a MPeJIeNbl IUIAaHETHOW CHCTEMBI.




MeskniaHeTHOE IPOCTPAHCTBO

MeXI1aHeTHOE MPOCTPAHCTBO — 3TO OOJIACTh MEXAY IUTAHETaMHM, /i€ MPAKTHYECKH HeT
BemiecTBa. OHO COAEPIKUT MbUIb, Ta3bl U JIPYrue KOCMUYECKHUE OOBEKThbl, KOTOPhIE MOIYT
OBITH UCCIIEZIOBAHBI C IOMOIIBI0O KOCMUYECKHUX aIllIapaToOB U TEJIECKOIOB.

CoBpeMEHHbBIE NPEICTABICHHUS O COJHEYHOM CHCTEME U €€ CTPYKType IpPOJOJDKAOT
pa3sBUBATHCA C KAXJIbIM HOBBIM OTKPBITHEM U HccienoBanueM. Kaxxnoe HoBoe HaboeHIe
Y DKCIEPUMEHT ITO3BOJIIOT HAM JIy4llle ITOHATh HAllly COJIHEYHYIO CUCTEMY M €€ MECTO BO
Bceenennoi.

4. Buanmoe nBu:keHue miiaHer

Ortser:

BuaumMble nBueHMs IUIaHET — 3TO M3MEHEHMs MOJIOKEHUs IUIaHeT Ha HeOecHOH cdepe
OTHOCHUTEJIBHO 3B€3[l M APYruxX HeOecHbIX 00BeKkTOB. IlmaneTsl OBMXKYyTCA MO opOuTam
BOKpyr CoJiHIIa, U X JABHKEHHE MOXKET ObITh Ha0NII0JaeMO C 3eMJIH.

[Tnanersl B conHeuHoM cucreme, Bkimtodas Mepkypuii, Benepy, Mapc, IOnutep u Catyps,
JBWDKYTCA IO JITMIITUYECKUM opOuTam Bokpyr CosHua.

5. 3akonbl Keniepa — 3ak0HbI IBHKEHHSI HEOECHBIX TeJ
OTtBerT:
Ilepsbiii 3akon Keniepa
Kaxnas nnmanera CodHEUHOM CHUCTEMBI ABWXKETCA IO SJUIAICY, B OJHOM M3 (POKYCOB
KoToporo Haxoautcsi ColHile

Bropoii 3akon Kemiepa (3akoH mjioiajaeii)
Kaxxnas mmanera ABMXKETCS B IUIOCKOCTH, Mpoxojsied dyepe3 nentp ConHia, npuyéMm 3a
paBHbIE TPOMEKYTKH BPEMEHHU paauyC-BEKTOp, coeauHsomuid CoJiHIE U IUIAHETY,
OTHMCHIBACT COOOW pPaBHBIE TUIOIIA TN

Tpetnii 3akon Keruiepa (rapMoHn4YecKkuii 3aK0H)
KBanpatsl mepronoB oOpamieHus miaHneT BOKpyr CoilHIIa OTHOCATCS, KaK KyObl OOJBIINX
noJryocei opoUT maHer

17 a‘}
T.f a;
6. Ilna”eThbl 3eMHOI rPynNbI

OrBer:

[TnaneTs! 3eMHOM TPYIIIBI — 3TO IJIAHETHI, KOTOPBIE OJO0HBI 3eMJIe [0 CBOUM (PU3UYECKUM
U TEeO0JOrMYEeCKMM XapakTepucTtukaMm. OHU TOJy4YMJIM CBOE Ha3BaHHWE M3-3a CXOJICTBA C
HallleH [JIAHETOH U ABIIAIOTCA OJHUM U3 TUNOB IUIaHET B COJTHEYHOH CHCTEME.

[TnaneTsr 3eMHOM Tpynmbl BKIIOYAOT B ce0s Mepkypuid, Benepy, 3emmto u Mapc. Onu
OTIIMYAIOTCSI OT APYTUX IUIAHET, TAKMX Kak razosble rurantel IOnurep m CarypH, cBoei
IJIOTHOM MOBEPXHOCTHIO U OTCYTCTBHEM Ira30BOM 000JIOUYKH.

OTH IUIaHETHl TaKXKE MMEIOT CXOAHBIE pa3Mepbl U Maccy ¢ 3eMJIEH, XOTs Kaxaas U3 HUX
MMeEeT CBOM YHUKaJbHble ocobeHHocTH. Hanmpumep, Mepkypuii siBisieTcst camoil 61M3K0# Kk
ConHily miaHeTOM M MMeeT O4eHb TOHKYI0 arMochepy, BeHnepa mmeer oueHb IUIOTHYIO
atMocepy, 3emiis ABISE€TCS €IUHCTBEHHON M3BECTHOM IJIaHETOW, HACEJIEHHOM JKU3HbIO, a
Mapc umeet atMocdepy, COCTOSIIYI0 B OCHOBHOM U3 YIJIEKHCIIOTO Ta3a.

[InaHeTbl 3eMHON TpYNIbl TaKKe HMEIOT CXOJHBbIE BpallaTelbHble M OpOUTANIbHBIE
xapaktepucTuki. OHM BpallaioTcs BOKPYT cBoeil ocu u oOpamiarorcs Bokpyr CojHIa 1o
AITUNTHYECKUM opOuTaMm. Bpemsi BpaiieHuss u opOUTaIbHBIA MEpUOA KaXKIOW IJIaHEThI
pa3aMyaroTCs, HO B LIEJIOM OHU CONOCTaBUMBI ¢ 3eMJIEH.

6. IInaHeThI-THTAHTHI

Ortser:

K cnucky mnmaner-rurantoB otHocarca lOmutep, CatypH, Ypan u HentyH, KOTOpbIX
o0beIMHACT HE TOJbKO Ooiybinas yaain€HHocTh OT CoJHIIA, HO MU MHOTHE (HU3UYECKUE
JTAHHBIE.




[TnaneTsr-ruranTel COTHEYHOM CHCTEMBI 00pa30BaHbl M3 CIIOKHOW CMECH Ta30B: BOJOPOA,
aMMUaKka, rciusd, MCTaHa. Nx rnaBHBIM OTIIMYUCM ABJISICTCA OTCYTCTBI/IG HpHBBI‘-IHOﬁ
TBEPI0M moBepxHOCTH. [0 Mepe mpuOMMKeHHs K IIEHTPY TUIAHETHI aTMocdepa CTAaHOBUTCS
Bcé OoJiee MIOTHON W B pe3ylibTaTe MEPEXOJUT M3 Ta3000pa3HOrO COCTOSHUS B YKHUIKOE.
OnHako 4YETKOW TpaHUIBI MEXIY OKEaHOM M aTtMochepoil, kKak Ha 3emiie, y Ta30BBIX
TUT'aHTOB HCT. 3TOT OK€aH COCTOMT H€ H3 BOJAbI, a IIO 6OJIBHI€I>'I qaCTu HU3 XHUIAKOIo
BOJIOpO/IA.

Ha Gounbmioii rmyOuHe AaBiieHHWE B TUTAHETAX-TUTAHTAX BBIPACTAET JO TAKOW CTEMEHHU, YTO
JKUJKHA BOAOPOJ CTAHOBUTCS METAUTMYECKUM. [lof ciioeM MeTauimdeckoro BoJopoja pa
ECJII/I Hepe‘-II/ICJISITL 0C06CHHOCTI/I T'a30BbIX TUI'aHTOB, CTOUT OTMCTUTH Y HUX 60JIBIJ.IO€ YUCJIO
CITyTHUKOB:

. VY IOnurepa umeercs 79 cnyrHukoB. YUerbipe kpynHeimux us Hux: Mo, Espomna,
I'anumen u Kammucro.

. VY Carypna umeercst 82 noATBEpKAEHHBIX CyTHUKA. Camblii KPYIHBIA U3 HUX —
Turan.

. VY Vpana oTKpBITHI 27 CIyTHUKOB, KpynHeimme — Turanusi, O6epoH, YMOpusib,
Apudib 1 Mupanga.

. Y Hentyna umeercs 14 n3BectHbIX cniyTHUKOB. Kpynuelmuii — Tputos.

OTnUuuTENbHON OCOOEHHOCTBIO IUIAHET-TUTAHTOB SIBJISIIOTCS KOJIbLIA — CHCTEMA IUIOCKUX
KOHIIGHTPUYECKHX OOpa30BaHUM M3 MbUIM M JIbJA, BPALIAIOIIASCS BOKPYr IUIAHETHI B
HKBATOPUAIBLHOM IIOCKOCTH.

7. AcTepoubl H METEOPHUTHI.
Otser:
AcTepoubl — 3TO KOCMHYECKHE Teja B OCHOBHOM HEMPaBUIBHOU (DOPMBI, KOTOpPbHIE

YCTYIMAIOT 10 Pa3Mepy IUIaHETaM.
Kocmuueckue Tena, KOTOphIE YCTYMAIOT MO pa3Mepy IJIaHeTaM, HA3bIBAKOT aCTEPOUIAMHU.
Pa3mepbr acTepousioB — 10 HECKOJBKUX JIECATKOB KHUJIOMETpoB. Jlmamerp caMoro
6onbmoro u3 HUX — Llepepsr — okoso 1 000 km. Hekotopeie yu€nbie oTHOCAT Llepepy k
MaJIbIM IIJTAHETaM.

AcTtepouaipl MMEIOT HEMpaBUbHYIO GOpMYy, Yy HHX HET arMocdepbl. Y HEKOTOPBIX
aCTEepPOUIOB €CTh CITyTHHKH. MeCTO CKOIUIeHHs acTepornioB B CONHEYHOH cucTeMe Ha3Balll
TJIaBHBIM TOsCOM acTepou1oB. OH HaXOIUTCst MeX Ay opoutamu mianet Mapce u FOmurep.
MeTteoputhl— TBEpPBIC HEOCSCHBIC TeJIa, KOTOPHIE HE YCIEBAIOT CropeTh B aTMochepe u
MaJaroT Ha TOBEPXHOCTh 3eMITH.

Bo Bpemsi manmeHuss Ha 3eMHYIO MOBEPXHOCTH METCOPUTHI OCTaBISIOT B HEOE JOJTO HE
ucYe3arouii cBeTsamuiics crnea. Ha mecte mageHuss MeTeOpUTa Ha MOBEPXHOCTH 3eMIIU
OCTarOTCsl YIIIyOJIeHHsI darieoOpa3Hoil Gopmbel — Kkparepbl. Macca MeTeopuTOB OOJIBIIIE,
YeM Macca METEOPOB, U MPEBHIIIAET OJJUH KUJIOTPAMM.

MGTGOpI/ITBI OBIBAIOT KaMCHHBIC, KCIJIC3HBIC U KCIIC30KaMCHHBIC.

[Tagenune MeTeopuTa — PEAKOE U OMACHOE MPUPOIHOE SIBJICHHE.

8. Komets! 1 MeTeopsl

Otser:

Komera - 5T0 HeOomblioe HeOECHOE Teno, KoTopoe aABMKeTcs Bokpyr ConHna mo
BBITSIHYTOU OpOuTe.

Komera cocTouT M3 OBYX OCHOBHBIX YacTei: TOJIOBBI U XBocTa. ['0J0BYy KOMeTHl oOpa3yer
TBEPIOE SAPO, KOTOPOE COCTOMT M3 CMECH JIbJA M KOCMHUYECKOM MBUIM. SOpo OKpyx)aer
cBeTnas 000JI0YKa M3 CBETAIIMXCSA ra3oB W NbUIM. OHa MOXET TAHYThCS Oojee ueM Ha
1 munn kM.  IIpoTsDKEHHOCTH TOJIOBBI KOMEThl MOXkeT ObiTh Oosbmie Conuua. Ilpu
npubimkeHnu KoMeTsl K CoNHITy Y He€ MOSBISAETCS XBOCT — BBITSHYTHIN HUIeH( U3 MBI
U CBETSAIIUXCS ra3oB. XBOCT KOMETbI HE HMeeT YETKUX OYEpPTaHUW M MPaKTUYECKH
po3payeH — CKBO3b HEro BUJHBI 3BE3/1bl. OOBIYHO XBOCT KOMeThl HampanieH oT CoJHIa.




JlnmmHA XBOCTAa MOYET M3MEPATHCS B COTHSIX MUJUIMOHOB KHUJIOMETpoB. KomeTsl — camblie
Oonpime mo pasmepy Tena ConHeuHOUW cucTeMbl. KOMETBl ABWXKYTCS TO JUIMHHBIM
BBITSIHYTBIM opOuTamM. OHU IPOHUKAIOT B caMble Jaékue yacTh COTHEUHON CUCTEMBI, TaXe
naneiue [lmyTona.

MeTteopbl

B armocdepy 3eMiu BiieTaeT MHOXECTBO KYCKOB TBEPIOTO BEIIECTBA. BOIBIIMHCTBO U3 HUX
MMEEeT Maccy MeHee OJIHOTO Kmiorpamma. [Iposeras ckBo3b atMocdepy, OHM HarpeBarTCs
U CroparoT. JTH croparomme B arMmocdepe HEOECHbIE Tella Ha3bIBAIOT METCOPaMH.
CBeTsmMiics cien METeopoB BUACH B aTMOC(Epe BCETO HECKOIBKO CEKYHI.

9. Oo6uue ceegenus o CosHue

OrtBer:

CouHue — >xéntas 3Be31a. CoMHIE COCTOUT U3 BOJOPOJAA U reiusl. YUYEHble CUUTAIOT, UYTO
Bo3pact ConHua — 4,5 Mip/ JieT.

Bunumoe Ha HeOe ComHie kaxeTcss HaMm MalieHbKkuM. Ho 1o cpaBHenuio ¢ 3emnéit CosHiie
orpomuoe. Pamunyc Comnma B 109 pa3 Oonblie paadyca Hamiedl MIaHEThl U COCTaBISET
npumepHo 700 000 km! ConHile BMecTe C BpallalOIIMMHUCA BOKPYT HEro IUIaHEeTaMHu
Bpamaercss BOKpYT neHTpa Hamei ['anaktuku (Mnednoro mytn). [lepuos aToro obpamienus
COCTaBJISeT 225 MIJIH 3€MHBIX JIET.

BemiectBa Ha 3emie HaxoIATCA B TPEX COCTOSHUSAX: TBEPAOM, KUIAKOM, T'a3000pazHOM.
CoutHIlE COCTOMT W3 IJIa3Mbl, KOTOPYIO Ha3bIBaIOT YETBEPTHIM COCTOSIHHMEM BellecTBa. B
STOM COCTOSIHMM IOJ JACWCTBUEM TMTaHTCKUX TeMIIepaTyp aTOMbl BEIIECTBA PacHalaroTcs
Ha COCTABIISIOUINE UX YaCTUIBI — 3JIEKTPOHBI, IIPOTOHKI U Apyrue. Temmeparypa BeuecTa
B 1ieHTpe CoHIIa JOCTUTAaeT TUTaHTCKOM BeMWYrMHBI — 15 MITH rpagycos.

[ToBepxnocts Comnnia — ¢orocdepa — umeer temneparypy 6 000°. Bepxymku mOTOKOB
pacKal€HHOTO Tra3a CO3/al0T HEPOBHOCTU COJHEYHOM MOBEPXHOCTH, KaK TOBOPST
ACTPOHOMBI, TpaHyibl. ['paHyNbl MOCTOSIHHO W3MEHSIOTCS B pa3Mepax, KaKue-TO M3 HHUX
MCYE3al0T, HA UX MECTE MOSABIAIOTCS HOBBIE. OTAeNnbHbIE y4acTKu (poTocdepbl MMEIOT
MeHbIIyI0 Temreparypy — 4 500° — u kaxyrcs Oonee TEMHBIMH. WX Ha3bIBaroOT
COJIHEYHBIMHU NsATHaMH. [lnomanb, KOJIMYECTBO U MECTOIOJIOKEHHUE MATEH B pa3Hble IOJIbl
pasnoe. TonmuHa hoTocdeps! coctapisieT mpuMepHo S00 KM.

N3 venp ConHIa MOTYT BBIPBIBATHCS MOILHBIE NMOTOKU IJIa3Mbl, BHEIIHE HAaIIOMUHAIOIINE
SIPKUE SI3BIKK TUTaMeHH. VX Ha3bIBalOT NPOTYyOepaHIaAMU.

C noMOIIBIO0 TENECKONOB YAAJOCh YCTAaHOBUTh, YTO COJHEYHAs MOBEPXHOCTb COCTOUT M3
rpanys. BennunHa kaXa0i OTAEIBHON IPaHyJIbl COCTABIISIET HECKOJIBKO COTEH KUJIOMETPOB.
Beie otocdeprr Haxoautes arMocdepa CosHIla, OCHOBHAS YacThb KOTOPOM Ha3bIBaeTCs
xpomocepoii. Temneparypa 3nech onyckaercs 10 4 500°, HO ocTa€Trcsi OYeHb BBICOKOM IO
3€MHBIM MEPKaM.

10.  Crpoenne atmocdepnbl Cornua

Otser:

Atmocgepoit ConHua Ha3bIBalOT TpH BHEMHUX cjosi CoJHIA, pacHojOKEHHbIE BBIIIE
KOHBEKTUBHOW 30HBI, U COCTOsIME (IO YUCIY aTOMOB) B OCHOBHOM U3 Bojoponaa, 10%
renusi, 1/1000 yrimepona, azora m kucnopona u 1/10 000 meranoB BMecTe O BCEMHU
OCTaJIbHBIMU XUMHUYECKUMU AJIEMEHTaMHU.

Atmocdepy ConHna npuHATO pa3fensaTh Ha gortochepy, XpoMmochepy U KOpOHY, KOTOpas
MEPEXO/IUT B COJTHEUHBII BETep

11. HcTounuky 3Hepruu U BHyTpeHHee crpoeHue CosHa

OrtBer:

Bunumyro moBepxHocts Comuiia HazBanu (otocdepoi (puc. 1). Hmwke mimoTHOCTH Taza
HACTOJIBKO BEJIMKa, 4TO OH Hempo3paueH. CBOMCTBa coiHeyHOHW arMocdepsl BbIIIE




dboTocdepsl MOXKHO HM3ydaTh Pa3IMYHBIMH METOJAMH, HO O TOM, YTO MPOUCXOJUT HUKE,
YYCHBIC Y3HAIOT TOJIBKO 110 pe3yjIbTaTaM MaTEMaTHYECKOT0 MOJCITHPOBAHHS.

B dorochepe Conniia mioTHOCTs IPUOIU3UTENIbHA TaKast, Kak B atMmochepe 3emiu (puc. 2).
I'my0sxe naBlieHHE, INIOTHOCTh M TEMIIEpaTypa BeIeCTBa Bo3pacTaroT, U B neHTpe ColiHIa
MJI0THOCTB B 160 pa3 OGoJibliie TUIOTHOCTH BOJBI (2 BEIb TaM B OCHOBHOM BOJIOPOJI U TewHit!).
ConHile BCIOAY MOXXHO ONMUCAaTh MOJENBIO Ta3a, T. K. NpU TEeMIeparypax B MHJLIMOHBI
KEJIbBUHOB Pa3pyIIAIOTCS JHOOBIE MOJICKYJISIPHBIC CBS3U M BCE aTOMBI CBOOOHO JIBHKYTCSI.
I'a3 na ComnHile MOHU3UPOBAH, T. €. SIBJISETCS MJIa3MOM.

ComnHIle sBIAETCS CTaOWIBHOM 3BE37I0M, OHO HE CXKHMACTCSd M HE PACIHIMPSETCS. ITO
O03HAYaeT, 4YTO TPABUTAIMOHHBIE  CHJIBI, CTpPEeMsIIUEcs  CXaThb 3Ty  3BE3.NY,
YPaBHOBEIIMBAIOTCS IaBJICHHEM BHYTPH HeEe.

MomHocTh n3nmydeHus: CollHIIa MPAKTUYECKU HE MEHSUIACh B TEUECHUE MUJUTHAPAOB JieT. M3
3TOTO cieayer, uro BHyTpu CoHIIA MMeeTcs MCTOYHHMK SHepruu. O0ecrneyuTh MOIIHOCTh

COJIHEYHOTO M3ITy4eHUS (4 - 10% ET) B TEYEHHE MWLIMAPAOB JET MOXET TOJbKO
TEPMOSIEPHBII CUHTE3, KOTOPBIN, KaK U y APYTUX 3BE3], IPOUCXOIUT B siipe (LIEHTPAIbHON
obnactu) cBetwiia Temno (TO ecTh SHEPrus), Kak Mbl 3HA€M U3 TEPMOJAMHAMUKH,
nepeaeTCsl OT TOPSTUEro IEHTPa K MeHee HarpeToi moBepxHoctH (porocdepe).

BOnu3u siapa nepenaya SHEPruu MPOUCXOAUT (POTOHAMH UYepe3 30HY JIYYHCTOro MepeHoca
(puc. 3). [anee k NMOBEPXHOCTH SHEPTUs IEpelaeTcsi KOHBEKLUEH, OrpoMHbIE (B COTHHU
KUJIOMETPOB) «I1y3bIpU» TOPSYEro ra3a MoJHUMAIOTCS K MOBEPXHOCTH, TJIE OXJIAXKAAIOTCI U
BHOBb IOTPYXKAIOTCS BHU3.

[Touemy ecTh pa3HbIe 30HBI C Pa3HBIMH MEXaHH3MaMH IepeHoca — 00 3TOM moapoOHee B
OTBETBJICHUHU.

12. du3znyeckasi NPUPoaa 3Be3/1

Otser:

®duznyeckas IpUpo/ia 3Be3/] TAKOBA, YTO B €€ HeApaxX MOCTOSHHO MPOTEKAIOT TePMOSICPHbIE
peakiu. OHU TPEKpaIIaoTCs JIMIIb Ha ONMPEACIICHHBIX CTAIUSIX Pa3BUTHs CBETUIA, O YEM
OyZIeT cka3zaHO HUXKE.

[Ipu xopommMX MOTOJHBIX YCIOBHUSIX M OTCYTCTBHM MCKYCCTBEHHOT'O OCBEIICHHS Ha HeOe
MOHO pa3risiaeTh 10 3000 Teicsd 3Be311 B KaKJI0M HoJymapuud. OQHako 3TO JULIb Manast
YacTh TOTO KOJWYECTBA, YTO HamojHseT kKocMmoc. Camas Onu3kas K HaM 3Be3Ja — 9TO
Connue

13. Cas3pb Mexay (pu3HUYeCKHMH XapaKTepUCTUKAMM 3Be3/1

Otsert:

B 1905r Diinap I'epummpyHr ycTaHOBWJI 3aBUCHUMOCTb CBETUMOCTH 3BE€3]] C HX
CHEKTpaJIbHBIMM  KJIacCaMH, COIOCTaBiAs JaHHble HaOmopeHuid. B 1913r 'enpm
Peccen Taxke HE3aBUCHMMO YCTAHOBUJI IaHHYIO 3aBUCUMOCTB U NIPEICTAaBUI €€ rpauuecKy.
3aBUCUMOCTh  "CIIEKTP-CBETUMOCTH" TIONy4YWsIa Ha3BaHue ouazpammul I'epywmnpynea-
Peccena. [InmarpaMma  NOKa3bIBaeT 3aBHCHMOCTb MeKAYy Aa0COJIOTHOH 3BE3IHOM
BeJIMYMHOMN, CBETHMOCTBHIO, CNIEKTPAJBHBIM KJIACCOM M TeMIIepaTypoil NOBepXHOCTH
3Be3/bl.

YTouHeHA U I0NOJIHEHA APYTUMH Y4eHbIMH.

1. [Topasnsroiee GOIBIIMHCTBO 3B€3]] MPUHAUIEKHUT ITIABHON MOCIEI0BATEIBHOCTH.

2. Yem ropsiueii 38e37bl, TEM OOJIBLIYIO CBETUMOCTh UMEIOT.

3. I'pynmel 3Be311 JesATCSA IO pasMepam.

4. 3Be3/1bI JAHHOTO CHEKTPAIBHOTO KJlacca HE MOTYT UMETh ITPOU3BOJIBHON CBETUMOCTH
(1 Ha006OoPOT).

S. [To mnarpamme UCCIEAYIOT YBOJIIOLMIO.

6. bonbmuHCTBO 3BE3]] — KapJIUKH.

JIro0as 3Be3/1a M3BECTHOTO CIIEKTPAIBHOTO KJIacCa U CBETUMOCTH MOXKET OBITh OTOOpakeHa
Ha auarpamme I - P otnenbHON Toukoi. OcoObli CMBICH AMarpamMma NpuoOpeTaeT B TOM




cilyyae, KOIJla OHa CTPOMTCS AJs TPYHIBl CBSI3aHHBIX MEXAy co00#l 3Be3[, Hampumep,
3BE3HOTO CKOruieHus. J{ns mo0oi Takoil COBOKYMHOCTH 3B€3Jl TOYKH paclpeleNsioTcs
HeclyJaiiHbIM 00pa30M: OOJIBIIMHCTBO UX OKa3bIBAETCS B [10JIOCE, UAYLIEH 110 JUaroHaIu OT
BEPXHET0 JIEBOI'0 Kpasi BHU3 HAIPaBO (TaK Ha3bIBAEMOM IJIaBHOW MOCIIEOBATEIBLHOCTH). JTO
CBSI3aHO C TE€M, YTO OCHOBHBIM (DAaKTOPOM, OINpPENEIIAIOUINM CIEKTPaIbHbIM Kilacc 3BE3/bl U
€e CBETUMOCTb, SIBJIICTCS €€ Macca. [J1aBHas mocinenoBaTesIbHOCTh - 3TO, IO CYLIECTBY,
II0CJIEI0BATEIBHOCTD MacC.

14. JIBoiiHbIE 3BE3/bI.

OrtBer:

JIBOWHBIMU 3Be3/1aMH HA3bIBAIOTCS Haphl 3BE3J1, HAXOAIIMECS Ha OYEHb OJIM3KOM YIIIOBOM
paccTOsIHUU APYT OT ApPYTa.

Paznuuator 1Be Trpynmbl ABOWHBIX 3BE3/: ONTHUECKHME U (pusmueckue. OnTuyeckue
(BU3yaJIbHO- JBOMHBIE) MPEACTABIAIOT COOOM MPOCTO CilyyaliHOE COEAMHEHUE JIBYX 3BE3]1 Ha
OJTHOM U TOM e Jiyue 3peHus. Ha camom ke Jiesie OHM MOTYT OBITh yJalIeHbl JPYT OT ApyTa
Ha MHorue napceku. C Te4eHHEM BpPEMEHU OHHU pa3oMIyTCsl HACTOJIbKO, YTO HE OynyT
IPEICTaBIATh COO0M TBOWHOM 3BE3/IbI.

dusnueckue IBOWHBIE 3BE3/bl MPEACTABIAIOT COOON Maphl 3Be€3], KOTOpble (haKTHUECKU
HaXOJATCs OJIN3KO OJIHA OT APYroil M KOTOPbIE CBA3AHBI B (PU3NYECKUE CUCTEMBI B3aUMHBIM
TATOTEHUEM. OTH 3BE3/Ibl IPEACTABIAIOT OOJBUION MHTEPEC, TaK KaK J1al0T MHOT'O Ba)KHOT'O
Mmarepuaia Juid MO3HaHus Npupoisl 3Be3l. Ecim 3Be3q Oosnee AByX, TO TOBOPAT O T.H.
KpaTHbIX cucTemMax. PU3NyYecKu [JBOIHBIE 3BE3/bl OBIBAIOT CIEKTPAIbHO-ABOWHBIE U
3aTMeHHbIe (cM. Huxke). CIeKTpaabHO-IBONHBIMM Ha3bIBAIOTCS 3BE3/bl, JABONCTBEHHOCTb
KOTOPBIX O0OHAPYKUBACTCSA UCKIFOUUTENLHO MIPU IOMOIIU CTIEKTPAILHOTO aHAJH3a.

15.  IlepeMeHHbIe, HOBbIE U CBEPXHOBBIE 3Be3/1bI

OrtBer:

[lepemenHble 3BE31bI pa3AeisAlOTCA Ha JIBAa OCHOBHBIX Kjlacca: 3aTMEHHBIE [IEPEMEHHBIE U
¢usnueckue nepeMeHHsle. K mepBoMy KilacCy OTHOCSTCS Takue NEpEMEHHbIE, W3MEHEHHE
0Jiecka KOTOPBIX NPOUCXOJUT, BCIEACTBUE 3aTMEHHUI OJHOM 3BE3/Ibl IPYrodl U CO3JaHUU
IPU 3TOM Pa3IMYHBIX T€OMETPUUYECKUX IPPEeKTOB. 3aTMEHHBIE TIEPEMEHHBIE €CTh BMECTE C
TEM W JIBOMHBIE 3Be3[bl (HE MyTaThb C ONTHYECKWMHU JIBOMHBIMU, HAXOJALIMMHCS Ha
OOJIBILIOM PACCTOSTHUM APYT OT JApyra). XapakTepHbIM IPEICTaBUTEIEM 3TOTO THMA 3BE3]
saBisieTcst Anrosib B co3Be3anu Ilepces.

[TlepemenHble 3Be37bl, Y KOTOPBIX H3MEHEHHe Osiecka OOYyCIOBIMBAETCS BHYTPEHHHUMH
mpoleccamM, MNPOUCXOJSAIIMMHU B CaMHMX  3B€3/laX, HA3bIBAlOTCH  (PU3NYECKUMU
nepeMeHHbIMU. [lepBas nepemenHas otkpseita eme B 1595 r. — JluBnas Kura, amnuryna
KosieOaHus ee 0iiecka oT 2 10 9 3Be3HBIX BEJIUUYUH.

PuznyecKkue NepeMEHHbIE Pa3IEISIFOTCS Ha CIEAYIOIINE OCHOBHBIE KIIACChI:

1 [Tynecupyroiue 3Be3/1bl — UX SIPKOCTh MEHSIETCS U3-3a KOJIeOaHUs pa3MepOB.

2 B3peiBHBIE, HOBOMOMOOHBIE 3BE31bl — JBOHHBIE 3BE3/IHBIE CUCTEMBI, T
paccTosiHiE MEXJly KOMIOHEHTaMU HEHAMHOI'O IPEBOCXOIUT UX pa3mepbl. KoMrnoHeHTHOE
BEIIIECTBO C MEHee IJIOTHOW 3BE3/bl MepeTekaeT Ha 0ojee MUIOTHYIO (Kak MpaBHIIo, Oemblit
Kapiuk). OOBIYHO MPUBOJIUT K BCIBIIIKE HOBOW 3BE3/bI

3 KapnukoBble HOBBIE — OTMEUAIOTCS BCIIBIIIKK, HO MEHEe MacIITaOHble 1 MEHee
MPOJOKUTEIbHBIE, YEM Y B3PBIBHBIX 3BE3]]

4. CBepxHOBbIE — 3B€3/lbl, NEPEKUBAIOLIME OJUH M3 IOCIEIHUX 3TAllOB KHU3HHU,
KaTacTpo(UUYECKH CXKUMAIOTCS, JIMIIMBIINCH OCHOBHBIX HMCTOYHHMKOB TEPMOSIEPHOI
DHEPIHH.

5. OpuoHOBbIE MEpeMEHHbIE — CaMble MOJOJbIE 3BE€3]lbl, HEJABHO CHOPMHUPOBABIIUECS B
001aCTAX KOHIIEHTPALMU MEX3BE3/THOTO Ta3a

Takxke WHOr/Aa TMEepeMEHHbIE 3BE3Abl JAENAT Ha MPaBWIbHbIE, MOJYIPAaBUIbHBIE W
HeNpaBWIbHbIE IEPEMEHHbIE, B 3aBUCMOCTH OT 3aKOHOMEPHOCTEN KoJieOaHusl.




16. Hama I'anakTuka

OrtBert:

["ajlakTHKa - 3TO COBOKYIHOCTH 3BE3/] U KOCMUYECKOU MBUIM BpaIIarOUIEHCs BOKPYT LIEHTPa
lNanaktuku. Hentp [Nanaktuku npeacrapisieT coO0l MacCMBHYIO Y€pHYIO IbIpy. ['amakTuka
B KOTOpoil Haxoautcs ConHedHas cucTeMa BMECTE C IUIAHETOM 3eMJls, Ha KOTOPOM Mbl
KUBEM, HasbiBaeTcsi Mieunelii myTh. biwkaiimmas k Hell ramaktuka - AnApomena,
JBUKYIIAsics K Hamel ["anakTuke.

17.  pyrue I'anaktuxku. Merarajakruka

Ortsert:

Meraranaktuka - 3TO 4YacTb BceneHHOW, AOCTynmHas MW3YYEHUIO ACTPOHOMUYECKUMH
cpeacrBamu. OHa COCTOUT U3 COTHU MUJUIMAPJOB TAJIAKTHK, KAKasl U3 KOTOPBIX BpalllaeTcs
BOKPYT CBOEH OCH M OJJHOBPEMEHHO Pa30eraroTcs APYyr OT apyra co ckopoctsmu ot 200 1o
150 000 kM. cek.(2).

OnHO M3 BaKHEMIIMX CBOMCTB MerarajakTuKM — €€ IOCTOSIHHOE pacIIUpEHHE, O YEM
CBUJIETEIILCTBYET «pPAa3jeT» CKOIUICHUU TajakTUK. [[0ka3aTenbcTBOM TOrO, YTO CKOILICHUS
TJAKTUK YIAJISIOTCS APYT OT Apyra, sSIBISIOTCS «KPAaCHOE CMEILEHUE» B CIIEKTPaX rajakTUK
1 OTKPBITHUE PEIMKTOBOTO U3TyUEHUS

Hpyroe BaxHOE€ CBOMCTBO MeraranakTMku — pPAaBHOMEPHOE paclpeicsicHue B HeEl
BelllecTBa (OCHOBHAasi Macca KOTOPOTO COCpeAoTOYeHa B 3Be3lax). B coBpeMeHHOM
COCTOSTHUU MeTarajiakThuka — OJHOpoIHa B MaciuTabe mopsaka 200 M.

CoriacHO COBPEMEHHBIM MPEJCTABICHUAM, I MeTarajJakTUKyd XapakTepHa s4YeucTas
(ceryarasi, mopucTasi) CTPYKTypa. OTH TMPEJICTaBICHHUS OCHOBBIBAIOTCS Ha JAaHHBIX
ACTPOHOMUYECKUX HAONIOJEHUSAX, TOKA3aBIIMX, YTO TAJAKTUKH paCIpEACIICHbl He
PaBHOMEPHO, a COCPEOTOYEHBI BOJIU3U TPAHUI] SUEEK, BHYTPH KOTOPBIX TaJlaKTUK MOYTH
HeT. Kpome Toro, HailieHbl OTPOMHBIE 0OBEMBI IIPOCTPAHCTBA, B KOTOPHIX TAJJAKTUK MTOKA HE
0OHapyKEHO.

Bospact Meraranaktuku OJM30K K BO3pacTy BceneHHOM, MOCKOIbKY oOpa3oBaHHE €€
CTPYKTYpbl TPUXOJIUTCA HA MEPUOJ, CIEAYIOUIMHA 3a pa3beIUMHEHHEM BeIlecTBa U
u3nydenus. [lo coBpeMeHHBIM JaHHBIM, BO3pacT MeTarajakTuKu OleHUBaeTcs B 15 mipa.
JeT. Y4eHble CUUTAIOT, YTO, MO-BHAUMOMY, OJU30K K TOMY M BO3PACT TalaKTHK, KOTOPHIE
chopMupOBaAIMCh HA OHOM U3 HAYANBHBIX CTAJIUN paciIMpeHust MerarajakTHKH.

18. IIpoucxoxkaeHue U IBOJTIONUS 3BE3/
OTBer:

3Be3apl AN SKUTENed 3eMiIM TMPENCTaBISIOTCS BEUHBIMH U HEW3MEHHbIMU. (OgHAKO
COBPEMEHHAsi aCTPOHOMHS JIOKa3bIBae€T, YTO 3BE3/bl MEIJICHHO JBOJIOIHOHHPYIOT.
PaccMoTpuM KpaTKo BOIIONHIO 3BE3]T

JIrobast 3BONIOIUS TPOMCXOJUT TOJ JCHCTBHEM HEKOTOPBIX (DaKTOPOB, 3aCTABJISIOIIAX
cucteMy MeHSThCs. Jjis 3Be37 OCHOBHBIMHU (DaKTOpaMU SIBISIFOTCS JIBa: TpaBUTAUS H
SHEPTrHUsl TEPMOSJICPHBIX PEaKIMid B HeIpax. Teopus YUHT, 9TO COCTOSHUE JHOO0OW 3BE3JIbI
ompezensercs X OaraHncoM.

B pesynprare rio0aibHBIX KOCMOJOTHYECKHX IPOLECCOB BO BceneHHol 00pa3oBaiich
HEOJIHOPOJHOCTH BEIIECTBA: B OJHUX OONACTAX €ro MOYTH HET, a B JPYIHMX BEIIECTBO
obOpasyer pa3zpexeHHbIe o0naka raza. [lockonbky HanboJee pacpoCTpaHEHHBIM YJIIEMEHTOM
BO BceneHHoil siBisieTcst BOAOPO, TO 3T 00J1aKka B OCHOBHOM COCTOSIT U3 HETO.

[log nefictBueM rTpaBuUTald oO0Jaka HAYMHAIOT CTYIIaThCs, oO0Opa3ys o0macTh ¢
MOBBIIIEHHON TUIOTHOCTBIO, KOTOPasi Ha3bIBACTCS «IIPOTO3BE3AAN.

Yem Oosbliie BemiecTBa COOMpAETCS B MPOTO3BE3/E, TeM OOJbIIE €€ TpaBUTAIUs, TEM
OBICTpEe MPOUCXOTUT 00pa3OBaHUe TNIOTHOTO 0OBEKTA.

[To Mepe cxxkaTHsi ra3a €ro TeMIeparypa, B COOTBETCTBHHU C Ta30BBIMH 3aKOHAMH, BO3PACTaeT.
B npoto3Besne oOpaszyeTcs 3aMeTHass HEOJHOPOIHOCTh TEMIEPATYPhI, KOTOpasi MPUBOJIUT K




MHTEHCUBHOM KOHBEKIMU rasza. ['opsiumii ra3 u3 spa MOJHUMAETCA K MOBEPXHOCTH, a
OCTBIBIIMI Ta3 OMycKaeTcs K sApy. VICTOYHMKOM »HEpPrMM Ha 3TOM 3Tane SBISETCS B
OCHOBHOM I'PaBUTAIL[MIOHHOE CIKaTHE.

19. Cucrema «3emus-Jlyna». llpupona Jlynst

OrtBer:

B npouecce popmupoBanust CosHeuHoi cuctemsl Ha opOute 3emuin oOpa3oBajiach IBOMHAs
wiaHeTa 3emis-JlyHa. JIyHa XOTh U ABIsieTCA CIyTHHMKOM, HO OTHOCHUTEJIBHO TaK BEJIMKa U
HaxoauTcs Tak Oym3ko K 3emie (384440 km), uTto akTUUecKu oOpaszyeT ¢ Hell cucremy
nByx 1uia”eT. Ilonmepeunuk JlyHwl cocraBisier 1/4 3emnoro (3474 xm), ooseM B 49 pa3
MeHbIIle 00beMa 3eMIM CpelHss MIOTHOCTh - 3,35 r/cM®, cuia TAKecTH B LIECTh pa3
MEHBIIIE, YeM Ha 3eMJIe.

[Tonusrit 06opot Jlyna Bokpyr 3emin aenaet 3a 27,3 cyTOK (38€30Hblil U cudepu YecKuil
mecay). CkopocTb 1BHkeHUs JIyHbl 1o opobure cocraBisger okoino 1 km/cek. Jlyna cserut
OTpaKEHHBIM CBETOM U ocBemieHHas CoJHIIEM MEHSeT CBOW BHJ, MPOXOAS
II0CJIEI0BATENNBHO ha3sl B 3aBUCUMOCTHU OT PACIOIOKEHUs oTHOcUTeNIbHO CoHIA U 3eMIIH.
[Tomnass cmena a3 mpoucxoaut 3a 29,5 cyrok (cunoduueckuit mecay). Koinebanus
TeMIIepaTypbl BCIEACTBUE OTCYTCTBHS aTMoc(epbl U MEIJIEHHOTO OCEBOI'O BpallleHHs Ha
noBepxuocty JlyHs! ouens Bemuku: 120°- 407° K.

[Tepuon obpamienus JIyHsl BOKpYr 3eMiIM B TOYHOCTH PaBEH BPEMEHH OJHOTO 000poTa ee
BOKPYT OCH, 103ToMY JIyHa OoCcTOSIHHO oOpaliieHa K 3emiie 0HOM CTOPOHOM.

[ToBepxHocTh JIyHBI B OCHOBHOM TOpPHCTas, MOKPHITa KOJBIEBBHIMH TOpaMH-KpaTepamH,
xpebtamMu U JpyruMu (opmamu penbeda, MPOUCXOXKAECHUE KOTOPHIX CBS3aHO Kak ¢
NeCTBUEM BHYTPEHHHX CHJ (BYJKaHHYECKOW JEsTeIbHOCThIO), TaK W C BHEUIHUM
BO37eHCTBUEM (yapaMU METCOPHUTOB).

Ha Jlyne ner Bozbl, a Ha3BaHus Mopelt (SIcHocTtu, CrniokolicTBus), okeaHoB (byps), 3anuBo
[ToBepxHoCcTh JIyHBI CHOXEHAa PETOJUTOM - TIPYHTOM, COCTOSILIUM M3 Pa3HO3EPHUCTOTO
00JIOMOYHO-TIBUIEBOTO ~ MaTepHaja, CQOPMHPOBAHHOTO B  pe3yibTare  JIpOOJICHHS,
[epeMEeIMBaHMs U CIIEKaHUs JTyHHBIX [TOPO/I.

B Hempax JlyHBl BBIIEIAIOT KOpPY, MAaHTHIO, sApo. B MaHTMM HaxomsaTcs odaru
JIYHOTPSICEHUH.

Ha ocHoBaHMYM WM3ydeHUs ABMKEHHS MICKYCCTBEHHBIX CITyTHUKOB 3eMIIH Oblila yCTAaHOBJICHA
HOJISIpHAs aCUMMETPHUS 36MHOTO uunconia. Oka3anoch, 4To 3emilsi UMEeT CepALIEBUIHYIO
dbopMy, IprUEM CEBEPHBIH IONIOC €€ MPHUIIOAHAT, 10 CPABHEHHUIO C FOKHBIM, TIPUMEPHO Ha
30 m. Takyro ¢opmy 3emiu MNpeUioKEeHO Ha3biBaTh KapauouaaM. IlpuumHy mnosspHO#
ACHMMETPUH CIIEAYET UCKATh B IEHCTBUM TPAaBUTALIMOHHOTO TTOJIs | alakTHKH.

20.  IIpoucxoxneHue miaHeT

Otsert:

[TnaneTsl BO3HUKAIOT W3 OOJIAKOB ra3a W MbUIM, BPAILAIOLIMXCS BOKPYT HOBBIX 3BE3I.
Muinapapl J1eT Has3aja OOCTOSATENbCTBA ObUIM KakK pa3 MOAXOISIIMMHU JUIsl oOpa3oBaHMs
3eMiM U ApYruX IuaHeT B Hameil ColHeYHOH cucteme.

ConHeyHas cuctemMa, B KOTOPOMl Mbl JKMBEM, COCTOUT W3 3BE3/bl CPEIHEro pasMepa
(ConHua) ¢ BOCEMbIO IUIaHETaMH, BpallarollUMUCs BOKpyr Hee. [lnaHeTsl ObIBalOT JIBYX
pa3HBIX TUTIOB.
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