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TlosicHuTEe ILHAA 3aNMUCKA

Jlannras MeToaudeckas peKOMeHAAns MpeIHa3HauYeHa ISl peaTn3aliy BHEAY TUTOPHBIX CAMOCTOSTENFHBIX
paboT 1O TUCITUTUINHE aCTPOHOMUSL.

ConeprkaHre BHEAYIUTOPHBIX CAMOCTOATEIBHBIX Pa0OT COOTBETCTBYET paboydeil mporpaMme TUCITUTLTHHBI
ACTPOHOMUS JIJIS CTICIIUAIIBHOCTEH CpeIHEr0 MPo(eCcCHOHATBHOTO 00Pa30BaHUs TEXHUIECKOTO PO U
HalpaBJlieHa Ha Pa3BUTHE y CTYJICHTOB MIPAKTHYECKUX HABHIKOB MCIOIB30BAHMS (PH3UUECKUX 3HAHHA.

Coneprkanue ocoOus HarpaBiIeHO Ha (DOPMUPOBAHUE U PA3BUTHE Y OOYUAIOIIUXCS OOIUX KOMIICTCHIIUM.

IMocobue comepuT: MPUMEPHOE TEMATUIECKOE TUTAHUPOBAHUE BHEAYUTOPHBIX PAOOT 10 ACTPOHOMHS;
METOJIMYCCKHE PEKOMEHIAINH TI0 TTOITOTOBKE COOOIICHUI- TOKJI I0B.

B moco6uu mpuBOaATCS TEMBI BOZMOXKHBIX COOOIIEHHIA — TOKIIA0B JUISI BEITIOJHEHNS BHEAY TUTOPHBIX
CaMOCTOSITEeIIBHBIX PabO0T, TeMaTHKa KOTOPBIX COOTBETCTBYET paboucii mporpamMme. CTYACHT CaMOCTOSTEIBHO
CTaBUT Iepe]l COOOM IeNIN, OCYIISCTBIISET MIOUCK MHPOPMAIINH, aHATTU3 U PEIICHUE TPOOICMBI.

BBenenue

Ha coBpeMeHHOM 3Tare pa3BUTHS 00LIECTBA MPEIBIBISIIOTCS 0COOBIE TPEOOBAHUS K IOATOTOBKE
KOHKYPEHTOCIIOCOOHOTO CTEHAINCTa, KOTOPHIA 001a/1aeT HE TOIBKO ITyOOKHMH U

Pa3HOCTOPOHHUMMU 3HAHUAMHA, YMCHUAMU U HABbIKaMH, HO U Pa3BUTbIMH aHAJITUTUICCKUMU CHOCO6HOCTHMI/I,
yYMEHHEM padoTaTh B KOMaHJIe, alallTHPOBATHCS B JTIOOBIX CUTYAIMAX H T.JI.

Cornacao @I'OCam TpeThero MOKOJICHUS CEPhE3HOE BHUMAHUE YAEISETC OpraHu3ally CaMOCTOSTEIbHOM
pabOThI KaKk OJIHOMY U3 BUJOB YUEOHBIX 3aHSATHUH.

Bcem u3BecTHO, uyTO MH(OpMaNKs, UCXOAALIAS OT HPENOAABATENsl, CTYJCHTaMH HE YCBaWBACTCA OJHOBPEMEHHO
B BHJIE 3HAHUW U YMEHHH, a TaK)Ke MPH BHITIOTHEHUN OPTaHU30BAaHHON CaMOCTOATENBHOM pabOTHI.

DddexTuBHAS camocTOsATENBHAS pad0OTa TOMKHA OBITH:

- 3aIUIAHMPOBAHA HA BCEX YPOBHSIX U UMETh CUCTEMHBIA OpraHU30BaHHbIN Xapakrep. [loaTomy, B KaneHaapHo-
TEMATUYECKOM IUIaHE YKA3bIBACTCS KOJIMYESCTBO YaCOB, OTBOJMMOC HA BHEAYTUTOPHYIO CAMOCTOSATECIHHYIO
paboTy CTYJCHTOB, a TAKXKE TEMY U BHJ| CAMOCTOSATEIILHOM PadoThI.

- JI0JDKHA UMETh METOINYECKOe 0OecreueHre: 00IIne METOIUUSCKUE PEKOMEH/IAIIMH 110 BBITTOJIHEHHIO
CaMOCTOSITEIBHBIX paboT. B 4aCTHOCTH peKOMEHIAIMH TI0 TIPaBHIaM HAIMCaHus pedeparoB, TOATOTOBKH
JIOKJIAZIOB U UX O(POPMIICHHUIO.

- HOJZKHA KOHTPOJUPOBATHCA HAa BCCX YPOBHAX €€ BbIIIOJHCHUA U UMETh KPUTCPHUH OLICHKHU. B Teuenue
CeMeCTpa HeO6XO,I[I/IMO KOHTPOJIMPOBATH XO/ BbIITOJIHCHHUA CaMOCTOSTEILHOU pa6OTLI Ha 3a4CTHBIX 3aHATUAX,
npeaAyCMOTPCHHBIX KAJICHAAPHO- TCMATHYCCKUM IIJIAHUPOBAHUCM. HpI/I OTYETEC O BBIITOJTHCHUH
CaMOCTOSTCILHOM paGOTBI KPUTCPHUAMU OLICHKN OTBCTA CIIYXKAaT INOJHOTA U NIPAaBUJIbHOCTL MPEACTABJICHHBIX Ha
IIPOBEPKY BaHaHI/Iﬁ, 3HAaHHUC TCOPCTUICCKOTO MAaTCpHUaia U YMCHUC JIOTUYHO, KPATKO U apryMCHTHUPOBAHO
n3jaratb MoCJICA0BATCIIbHOCTD BBIITIOJTHACMBIX ):leﬁCTBI/Iﬁ IIpU pCIICHUHU 3a1a4 U (I)OpMYJ'H/IPOBKC BBIBOJIOB.

OnvH n3 KpUTEpHEB KAUECTBEHHOW BHEAYTUTOPHON CAMOCTOSATENHHOMN pabOTHI SBJISETCS WHANBHLY ATbHBINA

g depeHInpOBaHHBINA TOAX0/. 32 BHIMIOJHEHNE BHEAYAUTOPHOM CaMOCTOSITENNFHONW PabOThI CTYIEHT MOIy4aeT
nonojHuTeNbHbIe Oaiisl. [IprdyeM cTyneHTy npenocraBiseTcst BEIOOp 3alaHUi CaMOCTOSITEIBHONW PadOTHI,
KOTOpasi He sIBJISIETCS I Hero 00s3aTeNIbHOM, HO €€ BHIMOJIHEHUE FapaHTHPYET eMy HoTydeHHe 0oiee BHICOKOM
OLICHKH , a 3HAYWT, MOBBIIIAET €r0 CAMOOIICHKY U CTUMYJIHPYET JUIsl JajbHelIel paboTel Hajl cOOOH, 1
JOCTHXKEHHE 00JIe€€ BBICOKUX PE3yJIbTATOB.



TEMATHYECKOE IINTAHUPOBAHUE BHEAYJIUTOPHBIX CAMOCTOATEJBHBIX PABOT
BHeaynuTopHas camocTosiTeibHast padora 18 yacos
Beenenue B aCTpPOHOMUIO

Ympaxaernne 1 ¢.19. Coobmenne «Kanengapm»,
VYopaxnaenus: 3 Nel ¢.27,4 Ne 2 ¢.31, 5 Ned ¢.33, 4 N4 ¢.33, 6 Ne4,5 ¢.37

Ctpoenune CoTHEeIHOH CHCTEMBI

VYopaxnenue 9 Nel,2 ¢.57, Ynpaxuenue 10 c.63, Yopaxunenue 11 c.71
Ympaxaernue 12 ¢.80 Coobmenne «O.10.IIIMuaT 1 €r0 TEOPHSD)

®usnyeckasi nprupoaa Tesa CoJHEYHOH CHCTEMBI.

[MoaroroButh coobmmeHus «3emits», «Jlyray, ynpaxuaenne 13 ¢.97
[MoxroroButh coobmenus: «Mepkypwuii», «Bernepa», «Mapcy, yrpaxkuerue 14 ¢. 107

[MoxroroButk coobmenus «tOmurtepy», «Catypn», «Hentyny, ynpaxuaernue 15 c.114
[HoaroroButh coobmeHust «Actepounbn», «Ilmanersr-kapnukm», «Kometsr», «MeTeopsl, 00IHAB, METEOPUTHD)

Coo6menne «ConHiey, ynpaxaernue 16 ¢.128

CoJiHLe ¥ 3BE31bI

Yupaxuenue 17 c.143, Yopaxuenue 18 ¢.152, Ynpaxuenue 19 ¢.163, coobmienne «3BE31b1»
Cooo6mienne «Co3se3aus », [loaroroButs Munu-coobIenne «Harma I"amakTukay

Crtpoenue u 3Bomonus Beenennoii

[HoaroroButh coobmmenus: «Buaer ranaktuky», ynpaxaeane 20 c.187
OtBeTuTh Ha BOIpock ¢. 207

MeToauueckue PEKOMEHAAIMH MO MOATOTOBKE COoO0IEeHNSI-TOKIAAa

Jiist Toro YTOOBI HAaKMCaTh JOKIIAJl HY)KHO CHadaJia TOHSTh JJISl 4er0 BOOOIIE MUNIYT ATOT CaMbIil JOKIAI.
Jloknag — 3T0 o1Ha U3 Pa3HOBUIHOCTEHN CaMOCTOSTENILHOW PabOTHI CTyIeHTa, B KOTOPOH, B KPaTKoH (opme,
OTpaXKaroT CYTh TOTO WJIM MHOTO Bompoca. B cpeqHeM 00BEM TOKIIa/Ia COCTABISIET He 0oJiee 5 CTpaHMII.
[TosTOMy BCerna crapaiitech MpUACPKUBATHCI UMEHHO TAKOTO 00beMa, YTOOBI Balll TPY/] HE Tiepepoc B pedepar
WX He OBUT CIIUIIIKOM ITOBEPXHOCTHBIM.

B nokmane BbI JOMMKHBI pa300paTh Ty WIH UHYIO TEMY B Te3UCHOU Gopme. UTo 310 3HAUUT? ITO 3HAYHUT, 4TO
nepeJ BAMHU CTOMT 3a/1a4a 0TOOpaTh TOJIBLKO TAKOM MaTtepuas, KOTOPbIi Obl OTpakasl CaMble BayKHBIE MOMEHTBI
TEMBbI BAllICTO AOKJIaaa. HO:)TOMy CTapafITeCB HEC HpHBOJII/ITB MHOTO HpI/IMepOB B AOKJIazaec, I/I6O 3TO HpI/IBO}II/IT K
CYIIIECTBEHHOMY YBEIHUEHHIO €r0 00bEMa, UTO He eCTh XopoIo. IToBepbTe, Beeraa MOKHO 000HTHCH OHUMHI
Te3ucamu, T.K. Jaxke, ecnu BbI OyieTe NCTONB30BATh TONBKO HX, ¥ Bac BCE paBHO paboTa OyaeT BIIOJIHE
00BEMHOIA.

Teneps BcTaét Apyroit Bompoc: riae 6path HEOOXOAUMYHO HH(DOPMALIHIO I JoKaaa? BolbIIMHCTBO U3 Bac,
KOHEUYHO, CKakeT, 4To B uTepHeTe. HecomuenHo, TimobansHas ceTh ceiiuac MpeaoCcTaBisaeT O0IbIIoe
KOJIMYECTBO CAMOT0 PA3JIMYHOTO MaTepualia MpakTHIeCKH Ha o0y TeMy. U ipu 3ToM, B CBSI3H C €Tr0
TOTAJIBHBIM PACIIPOCTPAHEHUEM U yI00CTBOM, MHOTHE CTYIEHTHI IPUOETal0T K TOMOIIM UMeHHO MHTepHeTa.

S mpakTH4ecKH Bcernia NpU3bIBal0 CTYIACHTOB K TOMY, YTOOBI OHM OTBETCTBEHHO M C YECTHOM COBECTHIO
MOJIXO/IMIN K BBITOJTHEHHUIO JII000TO yueOHOTo 3aaHusl.

Tenepp nepexoauM HEMOCPEACTBEHHO K JETATFHOMY IIJIaHy pa0OT MIIM CITUCKY MPAKTHYECKUX PEKOMEHIAIHH,
KOTOpBII TOMOXKeET BaM 0Oe3 1po0iieM HamucaTth JOKJIa]] Ha JI00YI0 TeMy.

[Ipu moaroroBke coobmeHus (IOKIaaa) Meaecoo0pa3Ho BOCIOIB30BATLCS CICIYIONTIMHI PEKOMEHIAITASIMH:
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VYsicaute Ui ce6st CyTh TeMBI, KOTOpas BaM IpeIoKeHa.

[TogbepuTe HEOOXOTUMYTO JIUTEPATYPY (CTapalTeCh MOIB30BATHCSA HECKOJIPKUMH NCTOYHHKAMU IS OoJiee
MOJIHOTO MOJTyYCHUSI HHPOPMAIIHN).

TmarenpHO M3yunTe MaTeprai yaeOHNKA 110 JaHHOW TeMe, YTOOBI JIeTde OpUEHTHPOBATHCS B HEOOXOAMMOI BaM
TUTEpaType U HE CIIENaTh AIEMEHTAPHBIX OMIMOOK.

I/IBy'-II/ITe HOI[O6paHHI>II>'I Marcpuall (HO BO3MOXKHOCTHU pa6OTaI\/'ITC KapaHI[aHIOM), BBIACIISAA CaMO€ I''TaBHOC 110
Xo4y 4YTCHUA.

CocTaBbTe IUIaH COOOIIEHHS.
Hamumure Texcr moknana.
ITomumure!

Brr6upaiite TONPKO HHTEPECHYIO U MTOHATHYIO HHPOpManmio. He uicionb3yiiTe HeICHBIE U BaC TEPMUHBI 1
CHeIUaIbHbIC BRIPAKCHUS.

He nenaiite coobmieHre 09eHb TPOMO3AKUM.

[Ipu oopmnennn HOKIaga UCHIONB3YITE TONBKO HEOOXOAUMBIE, OTHOCSIIHECS K TEME PUCYHKH U CXEMBI.
B koHI1e coo01eHns COCTaBbTE CIIMCOK JIUTEPATYPBI, KOTOPOH BbI MOJIB30BAIIMCH IPHU MOATOTOBKE.
[IpounraiiTe HaMMCAHHBIN TEKCT 3apaHee U NOCTapalTeCch €ro Nepecka3aTh, BRIOMpas caMoe OCHOBHOE.

[epen Tem, kKak Aenats COOOIIEHHE, BEITUIITNTE HEOOXOAUMYIO0 HHPOPMAIUIO (TEPMHHBI, 1aThl, OCHOBHBIE
MOHATHS) Ha JOCKY WJIN IIOATOTOBBTE MPE3CHTALHIO.

Hukorna ne unraiite noxian! UtoObI He COMTHCS, TOIB3YUTECH ITAHOM U BBIITMCAHHOHN HA JOCKE WH(pOpMAIHeH
WJIM TIPE3EHTALUEH.

I'oBopuTE TPOMKO, OTIETIMBO M HE TOPOIUTECH. B 0C000 Ba)KHBIX MECTax JeJaiiTe may3y Win MeHsITe
WHTOHALIMIO — 3TO 00JIEerdYuT €€ BOCHPUSITHE TS CITyILaTesIeH.

Hcnonb3yiite HarnsgHple MaTepuaibl IPH OTBeTe (PE3eHTALUH, TUIAKATHI U T.J.)
3aganus VI cCaMOCTOATEIbHOI PpadoThI MO ACTPOHOMMHM.
Tema 1.U3yuenue 3BE31HOT0 Heda ¢ MOMOLIBIO MOABHAKHON KapThI:
1. YcTaHOBUTH NOJBIKHYIO KapTy Ha JIEHb U Yac HaOIFOICHHIA.

naTa HaOIIOIEHUS

BpeMs HaOTIOICHUS

2. NMEPECUUCIUTE CO3BE3IUA, KOTOPLIC pa3MEIICHEBI B ceBepH0171 JacTH HeOAa OT rOpr30HTAa 10 IMOJIF0Ca MHUpa.

3. Haiitu co3Be3musi, KOTOpBIE pa3MelleHbl MeX Ty TOUKaMu 3amaaa u cesepa 10 okTsa0ps B o 21 yac.

4. OmnpenenuTth, MOXHO JIM YBHJIETh co3Be3nus Jlesbl, Paka, Becos, B moHOUYE 15 ceHTIOpSL.

HeBa

Pak

Becer

5) Onpenenuth, OyIyT MM 3aX0IUThH cO3Be3aus Maiast menBeauiia, Bomonac, OpuoH.
Manas meaBeauna

Bonomac

Opuon___



6. OnpenenuTh, Kakue co3Be3aus OyAyT OKOJIO TOPU3OHTA 5 Masi B MOTHOYD.

7) Haiitu sxBaTopuasbHBIC KOOPJAMHATHI 3Be3/b1 Beru.

Bera ( o JIupsr)

[IpsiMoe BocxoxIeHUE a =

Ckiionenue ¢ =

8)Ykazarb co3Be3ue, B KOTOPOM HAaXOAUTCA 00BEKT C KOOPAWHATAMHU:
a=0 yacos 41 munyTa, J = +41°

9. Halinure nonoxenue CONHIIA HA SKJIHUITUKE CETOMHS, ONPEACIUTE JUIUTSILHOCTD THS. BpeMs Bocxona u
3axonaa ComHia

Bocxon
3axon

10. Bpemst npeObiBanust CoHIIa B MOMEHT BepXHEH KyJIbMUHALINH.

11. B kakom 3011aKkanbHOM c03Be3auu Haxoautcss CoJHIle BO BpeMs BepXHEH KylIbMUHAIINN?
12. Onpenenuth CBOM 3HaK 30/IMaKa

[Hara poxneHus

CO3BC31UC

Tema 2. Ctpoenue CoiHeUHO# CHCTEMBI.

1. Buém CXOJCTBO U OTJIMYHUEC IIJIAHET 3eMHOHU TpyInbl U IJIAHET TUT'AaHTOB. 3aIoJHUTh B BHJC Ta6J'II/IHBI§

Ilinanersl CoJTHEYHOI CHCTEMBI
Ilina”eTHI 3eMHOI TPYNIIbI Il;1aHeTsI - THFAHTBI

0COOEHHOCTH CXO0JACTBa 0COOCHHOCTH

2. BoibepuTe miaHeTy 10 BApHAHTY B CIIUCKE:

IInanera Bapuanr

Mepkypwuit 119 |17 |25
Benepa 2 |10|18 | 26
3emuid 3 |11]19 |27
Mapc 4 (12|20 |28
IOnurep 5 | 1321129
CarypH 6 |14 (22|30
Ypan 7 115|123 |31
Hentyn 8 |16 |24 |32

CocraBbTe AOKJIa[ IMpO IMJIAHCTY ConHEYHOH CHUCTEMBI 10 BAapHaHTYy, OPUCHTUPYACH Ha BOIIPOCHI:
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Uem oTnuyHa 1IaHeTa OT APYTUX?
Kaxkyto maccy umeer 3Ta turanera’?
Kaxkoe monoskenune miadeTsl B ConHeyHon cucteMe?
CKOIIBKO JTUTCS TIAHETAPHBIN TOJ U CKOJIBKO CUACPUUECKUE CYTKU?

CKOJIBKO CHAEPUIECKHUX CYTOK YKJIaIbIBAeTCA B OMH TUTAHETApHBIN TOa?
Cpenusis MpoaOIDKATEILHOCTD JKH3HU YelloBeka Ha 3emite -70 3eMHBIX JIET, CKOJIBKO TUTAHETAPHBIX JIET

MOIKET IMMPOXUTH YCJIOBCK Ha JTOM miaHere?

Kakue neramm MOXHO pacCMOTPETh Ha IOBEPXHOCTH TUTAHETHI?

h. Kakue ycnoBus Ha IIaHeTe, MOXHO JIM €€ TIOCETUTh?
i. CKOJBKO y IUTaHEThI CITyTHUKOB U KaKue?

3.ITonbepute K COOTBETCTBYIOIIEMY ONMCAHHIO HYKHYIO IJIaHETY:

Mepkypuit Haubonee maccuBHa

Benepa Op6uTa CHIbHO HAKJIOHEHA K TUIOCKOCTH SKIUMTHKH
Semisa Haumensmas u3 njaHeT THTaHTOB

Mapc I'ox nprubaM3UTENBHO PaBeH ABYM 3€MHBIM IroJlaM
FOnuTtep bmmxkaiimas k Conniy

CarypH [To pazmepam Oim3Ka K 3emire

Ypan HmeeT HanOOMBIIYIO CPEIHIOIO TUIOTHOCTH

Hentyn Bparaercs, nexxa Ha OOKy

[Inyton Nmeer cucteMy KMBOMHUCHBIX KOJIEL

Tema 3. XapakrepucTuku 3B€31.

1. Bribepure 3Be31y B COOTBETCTBHU C BAPHAHTOM.
2. PaccumraTh (pu3MUECKUE XapaKTEPUCTUKHU 3BE3.
3. YkaxuTe MOJOKEHNE 3BE3/[bl HAa AHarpaMMe CIIeKTP-CBETHMOCTb.

Ne | 3Be3ga ¢ Macc | Pasmep | [lapamnakc | mIOTHOCTB Cserumocts, | Bpems paccrosiHue

TEeMIIepaTypon a R P L, KU3HU t, | T, TIK
M r/em > Lo JIeT

1 | 50000 100 | 10000 | 0,121"

2 | 20000 70 1000 0,101"

3 | 10000 50 200 0,35"

4 | 5000 30 100 0,512"

5 | 7000 10 10 0,114"

6 | 8000 5 5 0,316"

7 | 6000 1 1 0,565"

8 | 3000 0,005 | 0,1 0,054"

9 [ 15000 3 0,7 0,189"

1 | 4000 2 10 0,012"

0




Heo0Oxomumbie popmyIbI:

Cpeonss nomuocmy: p = %%; Pg = 1,41r/cm3

L T\* (R)\?
Ceemumocms. —=\(=) (=
Lg Tg Re
1010
Bpems orcusnu: 3
m
N . ! _ 3,26
Paccmosnue 00 36e30v1; T = F(m{) == (cB.p.)

Tema 4. Teopuu npoucxokaeHUs: U IBoIIOUNN BeesleHHOM.

1) HasoBuTe ranakTHKy, B KOTOPOii MBI JKHBEM:

2) KnaccuduimpyiiTe HauTly raTakTHKy 10 cucTemMe Xa667a:

3) Hapucyiite cXxeMaTHUeCKH CTPOEHME HAleH raJaKTHUKH, OAMHUIINTE OCHOBHBIE 31eMeHThl. OnpenenuTe
nonoxenne CoiHua.

4) Kak Ha3pIBAIOTCS CITyTHUKH HAIEH rajakTHKu?

5) Cxombko BpeMeHH HEOOXOIMMO, 4TOOBI CBET MPONIEN CKBO3b HAIIy I 'alakTHKY 1o eé quameTpy?

6) Kakue 00bEKTHI ABJISIOTCS COCTABHBIMH YACTSAMH IalaKTUK?

7) Knaccudumpyiite 00beKTs Hallell raJakTHKM 10 poTorpadusam

9) Kakue ranmakTuku cocTapisitoT HaceaeHue MecTHOU rpymnmbl?

10) B yem mposiBIIsieTCS aKTMBHOCTD TATAKTHK?
11) Yro npencraBnsioT coboii KBazaphl U HA KAKHX PACCTOAHMAX OT 3€MJIH OHM HAXOAATCA?



12) Onummre, yto HabmonaeTcs Ha HOTOrpadusx:

13) Bauser nu KocMOIOTHYECKOE paciupeHue MerarajnakTHKU Ha pPacCcToAHUC OT 3emin

Mo Jlynsr; O
o uenrpa I'anaktuky; i
Ho ranaktuku M31 B co3Be3auu AHAPOMENDIL; |
J1o meHTpa MECTHOTO CKOTIICHUS TAIAKTHK O

14) HazoBuTe Tpu BO3MOXKHBIX BapraHTa pa3BUTHA Beenennoit mo teopun OpunmMana.



4, CHucox JUTepaTyphl
5. [Daexrponnsbrii pecypce] Pe:kum mocryna: http://www.iprbookshop.ru/

6. l1.Yapyrun B.M. Actporomus [ DneKTpoHHBIH pecypce] : yueoHoe nocobue mist CIT1O / B.M. Yapyrun. —
DnekTpoH. TeKkcToBbIe JanHbie. — Capatos: [IpodobpasoBanue, 2018. — 197 c. — 978-5-4488-0194-5. —
Pexxum mocryma: http://www.iprbookshop.ru/77101.html

7. 2.Keccensman B.C. Best actpoHOMES B 0THOU KHHTE (KHUTA JJIs1 YTEHUS 110 ACTPOHOMUH) [ DJIEKTPOHHBIH
pecype] / B.C. KeccenbmaH. — DIIeKTpOH. TEKCTOBBIE TaHHBIE. — VkeBck: PeryisipHas u xaoTHaeckas
JIMHaMUKa, THCTUTYT KOMITBIOTePHBIX uccnenoBanuii, 2017. — 452 ¢. — 978-5-4344-0435-8. — Pexum
noctyma: http://www.iprbookshop.ru/69345.html

8.
9. Acrponomust 10-11 xmacc. ABtop E.K. Crpayr, m3natensctBo [Ipocsemenue, 2017 ron
10. Actponomus 11 xmacc. ABtop b.A. Boponuos, E.K. Ctpayt, m3natensctBo [Ipocsemenue, 2017 ron

CAMOCTOATEJBHBIE PABOTBI no ACTPOHOMUUN

ITPOBEPOYHAS PABOTA Ne 1

Tema IPEJMET ACTPOHOMMMU. 3BE3JHOE HEBO. ** 1 — 2**

C-1§ 1-2 Bapuanr —1
1. Kak BwIrmsaasT 3Be3asl Npu HaOmMoJieHMH B Teneckon? MeHsieTcss M WX BHJ B 3aBUCHMOCTH OT
YBEJIUYCHHUS?
2. Kakyto posb UrparoT HaOJII0JeHNsI B ACTPOHOMHHN?
3. Tlouemy coBpeMeHHast ACTPOHOMMUSI SIBIISICTCS BCEBOJIHOBOM ?
C-1 § 1-2 Bapuanr — 2
1. [lyis 4ero ucnosb3yroT TEJIECKONbI IPH HAaOII0IeHUN 3Be3]?
2. llo coemy nuHueitHomy aumamerpy Comune Oonbme Jlyner B 400 pa3. Ilouemy ux BHOMMBIE YIJIOBBIE
JMaMeTphl OYTH OJMHAKOBBI?
3. C moMoIpio KaKux HHCTPYMEHTOB MIPOM3BOSAT HAOII0ICHUE B painoIuana3oHe?
C-1§ 1-2 Bapuanr — 3
1. Jlyis 4ero MCnob3yrTCs TENEeCKONbI pu HabmroieHny JIyHbl 1 manet?
2. Kakue oredecTBeHHBIE U 3apYOEIKHBIE OpOUTAIBEHBIE 00CEPBATOPUH BbI 3HACTE?
3. Yro Takoe co3se3aue?
C-1 § 1-2 Bapuanr — 4
1. Touemy npu n3ydeHun JIyHBI ¥ TIIAaHET HE UCTIONB3YIOT TEJIECKOIBI, KOTOPBIE YBEIHMUUBAIOT OoJice YeM B
500-600 pa3?
2. Jlnsg kakux 1neneit B aCTpPOHOMHUH UCTIONB3YIOT CIIEKTPAIbHBIC HAOIOICHNS?
3. W3 88 co3pe3nuii, HaxoaAIMXCs HA HeOe, HA30BUTE T€, KOTOPHIE BaM 3HAKOMBI.
C-1 § 1-2 Bapnant —5
1. Yem pa3nuuaroTcsi ONTHYECKUE CHCTEMBbI pedpakTopa, pediexTopa M 3epKaIbHO-TMH30BBIX (Kamepa
[[ImuaTa) Teneckonos?
2. Jlns KakWx 1emeil UCIOb3YIOT B acTpoHOMHHU (hoTorpaduio?
3. Kaxue BaxHeiIMe TUIIBI HEOECHBIX TEJI BaM W3BECTHBI?
C-1§ 1-2 Bapuanr — 6
1. Kaxkue BuABI 37IEKTPOMArHUTHBIX BOJIH M3Iy4YaroT HEOECHBIE Tema?
2. PerienneM Kakux 3aj1a4 3aHMMAETCS Pa3Jie)l aACTPOHOMUHU — HeOeCHass MeXaHUKa?
3. Cawmple sspKue 3Be3/1bI Ha HeOe NUMEIOT cOOCTBeHHBIE MMeHa. HazoBuTe 3HAKOMBIE BaM.

IMPOBEPOYHAS PABOTA Ne2
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Tema USMEHEHUE BUJIA 3BE3/THOE HEBO. ** 3 — 4**

C-2 § 3-4 Bapunanr — 1
1. Omnpenenure o 3BE3THOU KapTe 9KBaTOpHAIBHBIC KOOPJIUHATHI 3BE3I:
A) [ Opna (Aneraup) b) [ Tensna (Anpaebapan)
2. B kaxom co3Be3nuu Haxomutces: Comrire ceros? KakoBbl ero 3KBaTOpUalibHbIE KOOPAUHATHI?
3. Kaxoii n3 HeOeCHBIX KPYTOB BCE CBETHJIA MIEPECEKAIOT ABAXK/IbI B TCUCHHE CYTOK?
C-2 § 3-4 Bapuanr — 2

1. Omnpenenure o 3BE3THON KapTe 9KBaTOPHUAIbHBIC KOOPJIMHATHI 3BE3I:
A) [ Cxoprnnona (AnTapec) b) [ Bononaca (Apkryp)
2. B kakoM co3Be3nuu Haxomutcs JIyHa, €cli ee IKBaTOpHANbHbIE KoopauHaTsl || =20°30" , (1= -18%

3. CmeTHiI0 BOCXOJUT B TOUKe BocToKa. [ ie oHO OyneT yepe3 12 yacop?
C-2 § 3-4 Bapuant — 3
1. Omnpenenure 1o 3BE3IHON KapTe 9KBaTOPHAIIbHBIE KOOPZIMHATBI 3BE3.L!
A) [0 Opuona (berensreiize) b) [ Jlupsr (Bera)
2. B xakom co3Be3nuu Haxoamnochk ConHile 1 ceHTs0psa? KakoBsl ero 3xBaTOpHAbHBIE KOOPIWHATH B 3TOT
JeHb?
3. Kak MOXXHO yKa3aTb PacHONI0XEHUE CBETHI APYT OTHOCUTENBHO APYyra U OTHOCUTEIBHO FOPU30HTA?
C-2 § 3-4 Bapuanr — 4
1. Omnpenenure o 3BE3THON KapTe 9KBATOPHAIIBHBIC KOOPJIMHATHI 3BE3I:
A) [ Jlebens (ene6) b) [ Bosuuuero (Kamea)

2. Cxionenne CoJHIIE PaBHO 42396/ 1. Korna 510 6b1Baer? Kakoso npsiMmoe BocxokeHue CoiHIa B 3TOT
MOMEHT?

3. Kak onpeenuTh MTHOBEHHOE TTOJIOKEHUE CBETHIIA B TOPU30HTAIBLHON CUCTEME KOOPAUHAT?
C-2 § 3-4 Bapuanr —5
1. Onpenenute o 3BE3IHOM KapTe SKBATOPUATHHBIC KOOPIMHATHI 3BE3I:
A) [ bonpmioro Ilca (Cupuyc) b) [1 JIbBa (Peryn)
2. Ha cxonbko npuOIM3UTENBHO B TEUSHHE MecsIla H3MEHIeTCs IpsiMoe Bocxoskaenue ConHna?
3. HazoBute co3Besaue, custoliee B F0kHOM yacTr HeOa B 20-00 B Hawane derpas.
C-2 § 3-4 Bapuanr — 6
1. Omnpenenure 1o 3BE3THOM KapTe 9KBaTOpHANBHEIE KOOPJIMHATEI 3BE3/;
A) 71 Mauoro Ilca (ITpormon) B) 1 Bimsuenos (Kactop)
2. IIpsmoe Bocxoxnenue Comana 6yacoB. Korma ato 6pBaeT? KakoBo ckiionenne ConHIIA B 3TOT MOMEHT?
3. Kakwue sipkue 3Be3/pl OyIyT KyJTbMHHAPOBATH CEroHs y HAaC Mexty 21 u 22 yacamu?

INPOBEPOYHAS PABOTA Ne3

Tema TEOT'PA®UYECKASA HIMPOTA, U3SMEPEHUE BPEMEHMU. ** 5 — 6 **

C-3 § 5-6 Bapuanr - 1
1. Ha kakoii Bbicote B KpacHozepckom ([ =537 58[7 ) nHabmomaercst BepXHSS KyJIbMHHAIMA ApPKTypa
(0 Bonomaca)?
2. B Mockge(n = 2) nosicHoe Bpems 104.Kakoe B 3ToT MOMeHT nosicHoe Bpems B HoBocuOupcke(n = 5)?
3. I'me Ha 3emiie HE BUJHO 3BE3/1 I0XKHOTO MOTYIIAPHS?
C-3 § 5-6 Bapuanr — 2
1. KakoBa reorpaduueckas mupota Mecta HabmonaeHus, ecnu 3Be3na Peryn ([1 JIbBa) KyJbMUHHpYET Ha
BbicoTe 531 24[1?
2. W3 Mockssl (n = 2) B 144 23MuH MOSACHOTO BpEMEHH Mociana teaerpamma B HoBocubupcek (n = 5). Uemy
paBHO nosicHoe Bpems B HoBocuOupcke B MOMEHT MOCBIIKH TeJIerpaMMBbl?
3. Kak oTHOCHTENFHO TOPH30HTA PACIIONIOKEHBI CYTOUYHBIE ITYTH 3BE3/1 JUTS HAOJIIOAATENs, HAXOISIIErocs Ha
noJtoce 3eMiu?
C-3 § 5-6 Bapunant — 3
1. Ha kakoii Beicore B KombiOenbke ([ =54[1 04[] ) nHaOmromaeTcs BepXHAA KyJbMUHAIMs 3Be3abl Bera



(71 Juper)?
2. TlepeBenute nyis KpacHozepcka ([1 =7971 1417 ) reorpadu4eckyro JOITOTY U3 TyrOBOW MEPHI B 4aCOBYIO.
3. Kak pacnonokeHbl CyTOUHBIE IyTH 3B€3]] OTHOCHTENBHO HEOECHOTO SKBaTopa?
C-3 § 5-6 Bapuanr — 4
1. Kakas 3Be3nga B KpacHoszepceke (| =531 581 ) kynbMuHUpYeT Ha BbicoTe 431 26117
2. TlepeBenute nyis HoBocubOupceka ([1 =837 0011 ) reorpadm4eckyro J0Ir0TY U3 JIyTOBOM MEPHI B YaCOBYIO.
3. T'me na 3emiie kpyriblii o1 1eHb paBeH Houn? OObsiICHUTE IOYeMy?
C-3 § 5-6 Bapuant -5
1. KakoBo 3eHuTHoe pacctosiHue Beru (! Jlupel) Bo Bpemsi ee BepxHed KyiIbMHHAIUH B MoOCKBe
(O =55014500)?
2. TlytemniecTBEHHUKH 3aMETHIIM, YTO 10 MECTHOMY BpeMeHH 3atMeHue JIyHbl Hadaoch B 54 13MmuH, Toraa

KaK 0 aCTPOHOMHYECKOMY KaJCHIApr 3aTMEHHUE JOKHO ObiTh B 34 Slmua mo ['punBuuy. Kakosa
JIOJITOTA UX MeCcTa HAOIIOneHN?

3. Bcneacreue yero uamensercs moiyAeHHas Beicota ColHIa B TeueHHE To1a?
C-3 § 5-6 Bapuanr — 6
1. typman kopaOis monyuus u3 LeHTpa HabmoaeHus ConHua noiayAaeHHyto BeicoTy 8411 0501, CkinoHeHue
ueHtpa CosHna B 3T0T AeHb Obu1o 187 39(71 . Beruucnure mupoTy MECTOHAXOXKACHHS KOpaoJIs.

2. B 10 Bpems, korga B Jemm 164 37munH, B Manpune 11u 42,9mMuH MectHoro BpemeHu. Ompenenurte
Pa3HOCTh reorpayuIecKux JIOJIrOT.

3. B kxakoMm Mecte 3emiu B TEUCHHE TOJ[a MOKHO YBUACTH BCE 3BE3]IbI 00CUX MOJTYIAPHIA?

ITPOBEPOYHAS PABOTA Ne4

Tema JIBUKEHHUE MJIAHET. PA3BUTHE MPEJCTABJIEHHS O COJTHEYHO CUCTEME. **
7-8**

C-4 § 7-8 Bapnant — 1
1. Yepes3 xakue NPOMEKXYTKH BPEMEHH MOBTOPSIOTCS MOMEHTH MaKCUMaJbHON yAajeHHOCTH Beneps! ot
3emuu, eciu ee 3BE€3IHbIN nepuoa 225 aHeil.
2. B xaxoii u3 KoHpHUrypauui ay4me Bcero Haomoaars Mapc? OTBET MOSICHUTE PUCYHKOM.

3. Kakum o0pa3om Teneckonuueckue OTKpbiTHs [. Tanumies moaTBepauiv crnpaBeyiuBocTh uaed H.
Konepuuka?

C-4 § 7-8 Bapuanr — 2
1. Yepes xakue MpOMEKYTKH BPEMEHHU MOBTOPSETCS MPOTHBOCTOSIHME Mapca, eciii 3Be3HBIN MEePHOJ €ro
oOpamenus Bokpyr Connna cocrasisieT 1,88 roma?
2. B kaxoli u3 KOHQUrypanuii MOTYT OBITh BEpXHHE M HIKHUE TUTaHEThI? OTBET MOSCHUTE PUCYHKOM.
3. Hazosute nocnenosareneit H.KonepHuka 1 ux BKJIaj B pa3BUTHE U pACTIPOCTPAHEHUE €TO YUCHUSI.
C-4 § 7-8 Bapuanr — 3
1. Yemy paBeH 3Be3nHbIN mnepuon oOpamieHusi Benepsl Bokpyr CoilHIa, €M COeIWHEHHE IOBTOPSAETCS
gepe3 1,6 roma?
2. Kakwue mmaHeTsl MOTYT HAXOAUTHCS B BepxXHeM coeuHeHUN? OTBET MOSICHUTE PUCYHKOM.
3. B uem ornmuue cucremsl H.Konepuuka ot cucremsl K.IITonemes?
C-4 § 7-8 Bapuanr — 4
1. Yewmy paBeH 3Be3nHbIi nieproj odpamenus HOmurepa Bokpyr CosHIQ, €ClIM €r0 CHHOJUYECKHH MEPHo.
paseH 400 guel.
2. Kakwue rraHeTbl MOTYT HaXOJHUTHCS B TPOTHBOCTOSHUU? OTBET MOSICHUTE PUCYHKOM.
3. Kaxosa pouns uneit H.Konepauka B actpoHoMuu?
C-4 § 7-8 Bapnant — 5
1. Omnpenenure cuHOAWYECKUH nepuoa oOpamieHus MepKypus , 3Hasl, YTO €ro 3Be3IHbIH Ieproa obpaleHus
Bokpyr Comaia paseH 0,24 roga.
2. Kakue u3 miaHeT He MOTYT HaXOAUThCS B HIDKHEM coeiluHeHUN? OTBET MOSICHUTE PUCYHKOM.
3. 24 anpens 1999r Owino npotuBocTosinue Mapca. B kakoM co3Be3nun OH ObUT BUACH?
C-4 § 7-8 Bapuanr — 6



Kakoii 3Be3aHBIN mepuoj OOpallieHHs BHEIIHEH IiaHeThl BOKpyr CollHIla, €CiM €€ IMPOTHBOCTOSHHE
noBTopsercs uepes 1,5 roxga?

K 3amany nnm k Boctoky ot ConHia Haxoautcst Benepa, eciu ona HabmogaeTcs yrpoM?

UeM 00BACHUTH BHIUMOE TIeTIIe00pa3Hoe ABIKeHue miaHeT? OTBET MOsICHATE PUCYHKOM.

3.

C-5 § 9-10 Bapuaunr — 3
1.
2.

3.

2.

3.
C-5§9-10 Bapuant —5
1.

ITPOBEPOYHAS PABOTA NeS

Tema 3AKOHBI KEIIJIEPA. ** 9 — 10 **

C-5§9-10 Bapnanr — 1
1.
2.

Bonbmras nonyocs opoutsl Carypna 9,54a.e. KakoB 3Be3aHbIi nepuos ero ooparmieHust BOKpyr ConmHia?
Munnmanenoe paccrosaue Jlyaer ot 3emum 365200xm., a makcumanbHOoe 403600xkM. Brramcnmre
OOJBLIYIO TOTYOCh M AKCIEHTPUCHUTET OpOUTHI JIyHBI.

B xakoif TOYKE SIITMNTHYCCKOW OpOWTHI KuHeTHmdeckas odHeprus MC3 MakcuMmalibHa, a B KakKoi
MHUHHUMAJIbHA?

C-5§ 9-10 Bapuanrt — 2
1.
2.

Bonpmas nomyock opouts! FOmuTepa 5,2a.e. Kako 3Be3qHbIH niepros ero ooparieHus Bokpyr Coamna?

3Hast Oompmryto momyoch (149,6mmu.kM.) u skcueHTpucuteT (0,0167) 3eMHON OpOWTHI, BBEIYHCIHTE
HauOobIee pacctosiaue 3emin oT COTHITA B HAYalle HFOJIS.

Kak Mensiercst 3HaUeHHE CKOPOCTHU NPH ABMKEHHHU IUIAHETHI 110 opOuTe OT nepurenus K adenmno?

Uemy paBHa 0o0Jblas MOIYyOoCh OpOUTHI YpaHa, €CIH 3BE3HbIN Mepuoj ero ooparienus Bokpyr CosHia
cocraBiseT 84 roga?

Ha xakoe MuHMMaIbHOE paccTosiHUE nmpuoamkaercs 3emiis k CoJHIly B Hayajie stHBaps, €CJIH MOJIyOCh €€
opoutsl 149,6MmH.KM., a akcueHTpucuteT 0,01677

[To xkakuM opOWTaM MOTYT JBUTATHCS HEOSCHBIE TeNa MO JecTBUEM CHIIBI TsroTeHus. Kak 3aBucHT BHI
OpOHTHI OT CKOPOCTH?

C-5§9-10 Bapuanr -4
1.

Bonpmass monmyock opoutel Benepbr 0,72a.e. UeMy paBeH 3Be3lHBIM TEpUOJ] €€ OOpaimeHHss BOKPYT
Comnana?

Kax 6mm3ko Mepkypuit monxoaut k ComHily, ecnu Ooiblnas MOIyoch ero opoutsl 58,34 MIIH.KM., a
skcuentpucuret 0,206?

[InaneTa BuAHA HA YTIIOBOM PACCTOSITHUU 55° or Conrua. Kaxast 910 riaHera — BEPXHSIS WM HUXKHSA?

Bonbmas mosnyocs opoutel Mapca 1,52a.e. UeMy paBeH 3Be3[HBIA IEPHOJ €ro OOpaIIeHHs BOKPYT
Connna?

Camblii mepBbIii actepony, OoTKpwIThid 1 sHBaps 1801 roma, Ot HazBaH Llepepoii. Kak nmamexo on
ynansiercst o CosHua, eciiv 3KcieHTpucuTet ero opouts 0,079, a 6onpiias nonyocs 2,77 a.e.?

OnumuTe 3aKOHOMEPHOCTh U3MEHEHUS] CKOPOCTH JIBWKEHUS IIaHeThl BOKpYr CoJHIA MpH €€ TOAUYHOM
JBIDKEHHH.

C-5 § 9-10 Bapuanr — 6
1.

3Be3nHbIi nepuoy obpamenus FOmurepa Bokpyr Connima paser 11,86 iet. KakoBo cpemnee paccrosHue
IOnurepa ot Connua?

Ha ckonpko 3emitst Onmxe k CONHITY B TIEPUTEIIHH, YeM B adesTuy, eclid OO0JIbIIas oIyoch OpOUTH 3eMin
149,6miH.KM., a sKciieHTpUcHuTeT opoutkl 0,01677

Kak 3aBucut nepno;i oOpanieHus: CIlyTHUKOB OT Macc TIaHeT?

IMPOBEPOYHAS PABOTA Ne6

Tema OIPEJIEJIEHUE PACCTOSIHUM U PASMEPOB TEJI B COJIHEYHOM CUCTEME. ** 11

**

C-6 § 11 Bapuant — 1



1. Ha kakom pacCcToOIHUN OT 3emiu HaXoauTCsAa }Onmep, Korjaa €ro FOpHSOHTaJ'leblﬁ rnapajjiakce 1,5 ?

2. Yemy paBeH yrioBod pamuyc Mapca B IPOTHBOCTOSIHHMM, €CJIM €r0 JIMHEHHBIA paguyc 3398 kM., a
ropu3oHTasbHbIN napaniakc 18[1?

3. Ilepeuncaute u3BecTHBIC BaM cr1ocoOb! ompeaeieHus pacCcTossHui 10 Tea COJHEUHOM CUCTEMBI.
C-6 § 11 Bapuanr — 2
1. Yemy paBeH ropu3oHTaNbHBII napaiakc Benepsl, eciu oHa HaxoauTces oT 3emiin Ha paccrosiauu 0,3a.e.?
2. Ha Jlyne ¢ 3emmu (¢ pacctossHust 384000KM) HEBOOPY>KEHHBIM TIJIA30M MOYHO DPa3IHUUUTh OOBEKTHI
muametrpoMm B 220kM. Kakoro pazmepa o0bexTsl MOXKHO yBuAeTh HA Mapce ¢ KK Ha paccrosamm 10MiH.
KM?
3. Kak u3MmeHHTCS mapajiakc Mpu HEM3MEHHOM 0a3uce, €CITU YBEJIIMYHUTCS paccTosiHue 0 00bekta? OTBeT
MIOSICHHTE.
C-6 § 11 Bapuant — 3
1. HOmuTep HaxomuTCs OT 3eMIIH Ha paccTOSHUH 4 a.e. UeMy paBeH ero TOpu30HTAIBHBIN Mapauiakc?
2. Omnpenenurte TUHEHHBIN paguyc Mapca, eclii ero yrioBoi paguyc npuMepHo 12,471, a ropU30HTaIbHBIH
napaiakc 23,4017
3. 3amumure o00BsIcHUTE (OPMYTy I HaxXOXACHUS paccTosHuss 10 Tel CONHEYHOW CHUCTEMBI
PaAMOIOKAIIMOHHBIM METOJIOM.
C-6 § 11 Bapuanr — 4
1. Ha kakom paccTostHuH OT 3emiid HaxoauTcst CaTypH, KOra ero ropu3oHTalbHbIH napaiiake 0,917
2. C Kakoro paccTosHUs KOCMOHABT YBHIUT 3E€MJII0 TaKOTO K€ yIJOBOTrO pasMmepa, kak JIyny ¢ 3emmm?
Paguyc Jlynst 1738kM., a paccrostaue ot 3emiu a0 Jlynst 384400 k.

3. Kak u3meHuTcs pacctosHue 10 0OBEKTa MPH HEM3MEHHOM 0Oa3uce, eciu napamiakc yBenuuutcs? OTBeT
IIOSICHUTE.

C-6 § 11 Bapuanr — 5
1. Yemy paBHO paccrosinue ot 3emuu 10 JIyHbI, Korza e€ ropu3oHTalIbHbIN napasiake paseH 5471 23017

2. Habmonatens ¢ 3emnu Bunut CosHue noxa yrioMm 3201, ITox kakum yriaom BuaHo CosHue ¢ KOnutepa,
HaxoJdIIerocs Ha paccrosuuu 5,2a.e. ot Connna?

3. Kak MOXXHO ompenesnuTb pacCTOSHUE MEXKAY IByMs IYHKTaMH JISXKALIMMUA Ha OJHOM MepHUIuaHe 3emily,
€CJIM U3BECTEH paanyc 3emin?

C-6 § 11 Bapuanrt — 6
1. Pazpewaromasi cClocoOHOCTDb YesIOBeUeCKOro riasza 2’ . OObeKThl KAaKOro pazmMepa pa3iMyuT KOCMOHABT Ha
3emIie ¢ KocMUYecKoro Kopabis Jersiero Ha Beicote 200kM, eciii HeOO B 3TOM MecTe Oe3001auHo?

2. UeMmy paBeH TOpPH3OHTaJbHBIA Mapayakc Mapca, KOorjla OH HaxXxOIuTCsi OJibke BCero K 3emiie Ha
paccrostauu 0,37a.e.?

3. Kak MOXHO omnpenenuTs paguyc 3eMiIM Yepe3 HM3MEpPEeHWe JIUHBI JYTH MEXKIy JBYyMsS TOUYKaMH,
JIeKAIUMH Ha OJTHOM MepHuaHe?

IMPOBEPOYHAS PABOTA Ne7

Tema Cucrema “3EMJIS — JIVHA”, ** 12 — 13 **

C-7 § 12-13 Bapuant — 1
1. Hupk KnaBuii Ha JIyne umeer auamerp okosio 200kM. KakoBbl ero yrioBble pasMepsl IpH HAOIIOAEHUH C
3emuu?
2. KaxoBa npogomkuTenbHoCcTh cyTok Ha JlyHe? Ckonbko BpemeHu Ha JlyHe anuTcs 1eHb U HOUb?
3. Kakoe siBiienune Oyayt HaOIr01aTh KOCMOHABTHI Ha JIyHe Koria Ha 3emiie BUIHO JIYHHOE 3aTMEHHUE?
C-7 § 12-13 BapuanTt — 2
1. C 6opta KocMuyeckoro kopabisi, Haxoasmerocs oT JIynsl Ha pacctoganu 120KkM., KOCMOHABT HAa0IIOAET
00BeKThI ArameTpoM 60m. KakoB yrioBoii tnameTp 00beKTOB?

2. Kak mMoxer opueHTHpOBaThcs Ha JIyHe Ha MECTHOCTH KOCMOHABT, €CJIM Ha 3eMJIe Mbl OPUEHTHPYEMCS C
IIOMOIIBIO KoMITaca?

3. Kak o Buay Ha HeOe JIyHbI pacro3HaTh: MOJOAOH (HAPOXKIAIOLIUICS ) WK CTapbli (YXOIAIINM) Mecsil?
C-7 § 12-13 BapuanTt — 3
1. Tapannakc JlyHbel Ha cpemgHeM paccTosHMH OT 3emiu paBeH 5701. Bpluuciaure B paguycax 3emiu



paccrosiaue 1o JIyHBI.
2. UYewm otnmuaetcs Bun Comana ¢ JIlyasr ot Buga ¢ 3emuu?
3. Buepa 6bu10 moHONMYyHUE. MOXKET 11 3aBTpa, yepe3 Heaemo ObITh 3aTMeHne ConHia? OTBeT MOSCHUTE.
C-7 § 12-13 Bapuant — 4
1. Tlox xakuM yriioMm BUIHA ¢ 3eMud Ha Kpato JIyHsI Topa BBICOTOH 5,6kM?
2. B kxakoM HampaBJICHHH IPOMCXOIUT BUAUMOE IBHKCHUE JIYHBI OTHOCHTENBHO 3Be3/17

3. Jlyna BumHa B mocliefHel deTBepTH. Uepe3 kakoe BpeMsl MOXKET MPOU3ONTH JYHHOE 3aTMCHHUE, Yepe3
KaKoO€ — COJTHEYHOE?

C-7 § 12-13 Bapuant — 5
1. Ha xpato nmyHHOro aucka ¢ 3emuu BUAHA ropa mox yriiom 1,871. Haiimute BBICOTY ropbl, 3Hasi, 4TO
yrioBoii nuametp Jlynel 300 , a nunelinbIit 3476kM.
2. Tlouemy He MOXET OBITh KOJIbIIEOOPa3HBIX 3aTMEHUH JIyHBI?
3. Hapucyiite cxemy B3auMHOTO0 pacrosioxkeHust Cosaia, JIyHsl U 3eMiii B HOBOJIYHUU.
C-7 § 12-13 Bapuant — 6
1. 3mas gto macca Jlynser B 81 pa3 meHsle, a auaMeTp B 3,7 pa3 MeHbIIE 3eMHOTO, CPAaBHUATE YCKOpPEHHE
CWJIBI TsSDKECTH Ha 3emiie u JlyHe.

2. Kakoil kpall CONHEYHOTO ITUCKAa, BOCTOYHBINH WM 3alaJHbIA TEepBBEIM compukacaercsa ¢ JIyHoW mpu
3arMeHuu ComHna?

3. Ckonpko JlyHa nemaer 000pOTOB BOKPYT CBOEH OCH B TEYEHHE TO/1a M0 OTHOMICHUIO K CoHITy?

ITPOBEPOYHAS PABOTA Ne8

Tema IIJIAHETBI COJTHEUYHOM CUCTEMBI. ** 14 — 15 **

C-8 § 14-15 Bapuant — 1
1. UYewmy paBen yrioBoii nuameTp CosHila HaOmomaeMoro ¢ Mapca ¢ paccrosiaus 1,52a.e., eciu ¢ 3eMiId Mbl
ero BUAMM noja yraom 3201 31017
2. KaxoBbl 0cOOeHHOCTH PUPOIbI MepKypHst U 4eM OHH OOBIICHSIOTCS?
3. UeM MOXHO OOBSICHUTH pa3InyKe B IUIOTHOCTH TUIAHETHBIX aTMocdep?
C-8 § 14-15 BapuanTt — 2
1. VYrioBoit muamerp Mapca ¢ paccTosHHS B S5SMIIH.KM. B MEpPUOJ BEIUKOTO MpOTHBOCTOsHUA 2501. Ha
KaKoM paccTosiHuM Mapc, korjia ero yrioBoit nuametp 14117
2. B d4ewm mpuunHa BRICOKOW TeMIIEpaTyphl Ha MOBEpXHOCTH BeHnepsl?

3. B HeOomnpImoil Teneckom 4eThpe camMbiX OONbIIMX chyTHHKa FOmurepa BBIDIAAAT Kak 3Be3nabl. Kakue
HaOJIOIEH!US JOKA3bIBAIOT, YTO 3TO HA CAMOM JeJie CIIyTHUKH TUIAHEeThI?

C-8 § 14-15 Bapuant — 3
1. Yewmy paseHn yrioBoit auamerp Coinna Habmonaemoro ¢ Benepsr ¢ paccrosaus 0,72a.e., ecnu ¢ 3emin
Mbl €10 BUAUM oA yriaom 32011 31117
2. Tlouemy Ha Mapce B TeueHHE CYTOK IPOHCXOAUT Ooliee pe3koe KojeOaHne TeMIiepaTypbl YeM Ha 3emiie?
3. Kakue HaOm0aeHMs TOKA3bIBAIOT, YTO KOJIbI0 CaTypHa HE ABJSETCS CIUIOLIHBIM?
C-8 § 14-15 BapuanTt — 4
1. TopuzontanpHbiii mapaiiakc Benepor 100 . KakoB ee yrimoBoid auamerp, €Clu JIMHEHHBIA TUaMeTp
12100xMm.?
2. UYro obuiee y 3emin ¢ MapcoM U YeM OHH OTJIHYAIOTCS?
3. Kakue ¢opmbl penbeda xapakTepHbl 17151 OOIBLIIMHCTBA CIIYTHUKOB TJIAaHET?
C-8 § 14-15 Bapuant — 5
1. Ha kakom paccrosinuu ot Benepnl Haxoautcss AMC, ecnu yrioBoii fuaMeTp miaHeTsl coctasisieT 3007, a
nuHenHbId 12100kxMm.?
2. Oxapaxkrepu3syiite paznuune B armocdepax 3emin U Benepsr.
3. JlokaxxuTe HEBO3ZMOXKHOCTh CYIIECTBOBAaHUS KU3HHU JIJIsl uesioBeka Ha Mapce u Benepe.
C-8 § 14-15 Bapuant — 6
1. C kakoro paccTosiHUsl KOCMOHABT YBHAUT 3eMJII0 TAaKOro K€ YIJIOBOTO pa3mepa, Kak BuaHO CojHLe ¢
3emnu (320 3111), ecau nuametp CosnHua 6oJiblie 3eMHoro B 109 pas?



2. Bo ckonbko pa3 paccTosiHEe 10 Mapca B IPOTHBOCTOSIHUM MEHBIIIE, YEM B COSAMHEHHUN ?
3. Or 4gero 3aBHCHUT TeMIIepaTypa Ha IIaHeTe?

INPOBEPOYHAS PABOTA Ne9

Tema MAJIBIE TEJIA COJIHEYHOM CUCTEMBI. ** 16 — 17 **

C-9 § 16-17 Bapuant — 1
1. Hcnone3ys mpaBwio Tunmyca-bone Beruucnure paccrosnue ot Comnua o CaTypHa M CpaBHHUTE €ro C
HCTUHHBIM paccTosiHueM 9,54a.e.
2. Kak MOXHO Ha 3BE€3IHOM HeOE OTIIMYUTh aCTECPOUT OT 3BE3/bI?
3. Tlouemy XBOCTHI KOMET OOBIYHO HANPaBJICHBI B CTOPOHY MPOTUBOMNONOKHYIO ConHITy?
C-9 § 16-17 BapuanTt — 2
1. bomup, 3ameueHHBIN Ha paccTossHUM 0,5kM. OT Habmozaresns, umesn BUAUMBINA aAuck 34 1. KakoB pasmep
Oonuna?
2. TI'ne B ConHEuYHOM cHCTEME HaXOIATCS OpOUTHI OONBIIMX acTepouzoB? UeM opOUTHI MHOTHX acTEPOUIOB
OTJIMYAIOTCS OT OPOUT TUIAHET?
3. Moxno nu Ha JIyne HaOnronaTh MeTeopsr? OTBET MOSICHUTE.
C-9 § 16-17 BapuanTt — 3
1. Kaxkosa 6onbmiast moryock opOUTE KOMETHI ["amtest, eciu mepuos ee oOpameHus 76 iaet?
2. KakoBa ¢opMa 1 pa3Mepsl OOJBITHHCTBA aCTEPOUIOB?
3. Uewm o0ycnoBiieHO 00pa30BaHUE XBOCTOB KOMET?
C-9 § 16-17 Bapuant — 4
1. 3Has, uro mepuon oOpameHus noroka Jleonwun pasen 33,25 roma, ompenennute OOJBIIYIO TMOTYOCHh H3
OpOUTHI.
2. Kakue siBJeHUS HAOMIOAAIOTCS MPH MoJieTe B aTMocepe Tel ¢ KOCMUYECKONW CKOPOCThIO?
3. VYkaxwure aBa ¢axTa, T10Ka3bIBAIOIINE CYILIECTBOBAaHHUE BObI HA Mapce B PEKHUE ITOXU.
C-9 § 16-17 Bapuant — 5
1. Bonbmias momyock OpOUTHI caMOi KOPOTKOIIEPUOIMUECKON KoMeThl JHKe-bakiyHaa cocrasisier 2,22a.e. a
skcuentpucuret 0,847. Onpenenure ee paccrosiHue oT COoNHIA B IEPUTEE U arloree.
2. KakoBbl Ha Bari B3rjisi npuuuHbl 00pa3oBaHus Mosica aCTepOUI0B Mex 1y opoutamu Mapca u FOnurepa?
3. Uro mpencTaBiser co0O AAPO U XBOCT KOMEThI?
C-9 § 16-17 Bapuant — 6
1. BeorunciuTe 3KCHEHTPUCUTET CaMOro SIPKOTO acTtepouna Becra, ecinu oH B Makcumyme IpHOIMXKaeTcs: K
ConHiy Ha paccrostHue 2,15a.e., a ygansercs Ha 2,57a.e.

2. Kaxolf BBIBOJ, MHUPOBO33PEHUYECKOIO XapakTepa MOXKHO CJIIeJIaThb Ha OCHOBE HM3YYEHHUS XMMHUYECKOrO
cocTaBa METEOPUTOB?

3. CymiecTByeT JI pa3Inuue Mex1y METEOPOM U METEOpUTOM?

INPOBEPOYHAS PABOTA Nel0

Tema COJTHHE U ETO ATMOC®EPA. ** 18 — 19 **

C-10 § 18-19 Bapuant — 1
1. Tlox KaKuM yIJIOM MbI BUIUM COJIHEUHOE MsATHO Ha COJIHIIE TAKOTO XKe pa3Mepa, Kak Haiia 3emiis?

2. B 1991 romy HaGmronayncss MaKCUMyM COJHEYHBIX ISTCH. YKaXKHUTE NMPUOIH3UTENBHO TPEABIIYIIHNA H
CJICAYIONINH MAaKCUMYM ¥ MUHAMYM COJIHEYHOW aKTHBHOCTH.

3. Kakue ocHOBHBIE XUMHYECKHE DJIEMEHTRI U B KAKOM COOTHOIIIEHHUN BXOIST B COCTAaB COHHHa
C-10 § 18-19 Bapuaunr — 2
1. Omnpenenure pa3Mepbl KPYyIMHOTO COJTHEYHOTO MATHA, €CJIM MBI €r0 BUIUM C 3eMJIU MO yriioM 41 .

2. Onpenenure TeMIIEpaTypy COJHEYHOTO IIATHA, SCIIH PHEPTHs, U3Ty4aeMasl ¢IUHUIICH ero OBEPXHOCTH B
16 pa3 MeHbIIIe, YeM Ta K€ BeIMIuHA I (OTOChEpHL.

3. Uewm oObsicHseTcs HabmromaeMast Ha COJHIIEC TpaHyIS s ?



C-10 § 18-19 Bapuant — 3
1. JluneiiHble pa3mepsl KpynHbIX Tpanyn ¢gotocdeps gocturaror 1000km. Ilog kakuM yriioMm BUAHBI Takue
rpaHyis! ¢ 3emin?

2. Kakoro pa3mepa dKpaH HajJ0 MOMECTUTh OT TJla3a YejIOBEeKa Ha PAaCCTOSHUH OIMH METpP, YTOOBI 3aKPBITh
um CoJiHue, eciid BUAUM ero nog yraom 30( 7
3. KakoB nepuos Bpatenust CoiHIIa BOKPYT CBOSH OCH M B YeM OCOOCHHOCTH 3TOTO BpaIlleHHUs?
C-10 § 18-19 Bapuant —4
1. Ecnu camoe MaJIeHbKOE COJTHEUHOE MSATHO, BUAMMOE HaMH B Teleckon uMeeT auameTp 0,4, To KaKoB ero
JIMHEHHBIN nuaMeTp?
2. Kakyto temnepatypy umeno Obi CONHIIE Ha MOBEPXHOCTH, €CIM MaKCUMyM M3ITyYeHHS MPUXOJAUIOCH Obl
HA JUIHHY BOJHEI 7 * 107M?
3. Kakoii cioit ConHIa SBIseTCS OCHOBHBIM UCTOYHHUKOM BUJUMOTO U3TYUYCHUS?
C-10 § 18-19 Bapmant— 5
1. KakoBsI IO CpaBHEHUIO ¢ 3eMIlei pa3Mephl COTHEYHOTO MATHA, KOTOPOE MOYKHO YBHUIETH Ha MOBEPXHOCTH
ConHila HeBOOPY KEHHBIM TJ1a30M, pa3pelaromnias crnocodHoCTh kKoToporo 217

2. OmpenenuTh UIMHY BOJIHBI MakCHMyMa H3JIy4deHUs B OOJAacTH BCIBILIKH, €CIM TEMIEpaTrypa B HeEH
20000K.

3. UeM MOXHO OOBSCHUTH IIOHMKEHHUE TEMIIEPATypPhl B 00JIACTH COTHEYHBIX MATEH?
C-10§ 18-19 BapmanTt —6
1. Bo CKOmBKO pa3 yCKOpPEHHE CHIIBI TshKecTH Ha ypoBHe ¢orocdepbl ConHna OobIie yCKOPEHUS
cBoOomHOTO MafeHus Ha 3emiie, ecnu Macca Coxaima 6ombire B 333000 pas, a paguyc B 109 paz?

2. 3Hasg CONHEYHYIO TMOCTOSHHYIO A 3eMIIH, ONpeneiuTe ee uid BeHepbl, HaXOAsImIeHcss Ha PacCTOSHUN
0,72a.e. ot Connia, ans Mapca (a=1,52a.e).

3. Kakwue mposiBneHus COTHEYHOI aKTHBHOCTH HAOIIOAIOTCS B Pa3HBIX cllosix atMocdeps! ComHia?

ITPOBEPOYHAS PABOTA Nell

Tema DQHEPI'USA COJIHUA U ) KU3Hb 3EMJIN. ** 20-21 **

C-11 § 20-21 Bapuant — 1
1. Beoruucnure 3Hepruto ConHua u3rydaemyro 3a 1cek.

2. 3a cyer KakuX MCTOYHHMKOB dHepruu m3nmydaeT Comuie? Kakue mpu 3TOM MPOUCXOISAT U3MEHEHHUS C €T0
BeIeCcTBOM?

3. Tlouemy B HekoTOpBIiA roa B Poccuu peructpupyercst ropasno OOJbIIe HOISPHBIX CUSTHUH, yeM Ha 4 roja
panbIe?

C-11 § 20-21 BapuanTt — 2
1. Kakyto snepruro nznydaer CoiHLe 3a BpeMsl 0ITHOTO YPOKa aCTPOHOMHH?
2. llpm kakux npoueccax Ha CoJHIE BOZHUKAIOT KOPITYCKYJISPHbIE IOTOKH M KOCMHYECKHE JIyuH?
3. PaBeHCTBO Kakux cull mojajep kuBaeT papHoBecre CONHIIA KaK pacKaJleHHOTO TUIa3MEHHOTO mapa?
C-11 § 20-21 BapuanTt — 3
1. Omnpegnenute Maccy BelecTBa yHOCUMOTO (TepsieMoro) CoHIIEM B OJIHY CEKYH/Y.
2. Kakue siBJeHUs Ha 3eMiIe CBA3aHBI C IPOSBICHUEM COJTHEYHON aKTUBHOCTH?
3. Oxapaxrepusyiite paguonsiayuenue ConHua.
C-11 § 20-21 Bapuant —4
1. Kakyro gacTh pHepruu moixydaer B 1cex 3emirs, €clii OHa MOJTydaeT JUIIh OHY ABYXMUJUIHAPIHYIO YacTh
TIOJTHOW COJTHEUHOU dHepruu, uznydaeMoit CosaiieM B 1cek?
2. Kakumu crioco6aMu OCyIIeCTBISIETCs epeHoc dHeprun 13 Help ColHIIa K TOBEPXHOCTHBIM CIIOSIM?
3. TlpuBemute nmpuMephl UCIIOIL30BAHUS COTHEUHOW SHEPTHH YEITOBEKOM.
C-11 § 20-21 BapuanT—5
1. Kakyto snepruro (B mxoyisix) uznydaer CoHIe 3a roJ] B KOCMUYECKOE IIPOCTPAHCTBO?

2. Kaxkue BUIBI COJITHCYHOT'O M3JIyYCHUSA Bam 3makombr? Kakune m3 Hux OOCTUTal0OT IMMOBEPXHOCTU 3emnu u
nouemy?

3. Kakue OpeUMYIHICCTBA UMCCT COJIHCUHAs SHCPTHd IO CPAaBHCHUIO C IPYTUMH BUJaMU 3H€pFI/II/I?



C-11 § 20-21 Bapuant -6
1. Kakast 9Heprus MoCTyIaer 3a | MHHYTY OT COJIHIIA B 03ePO TLIOMIAABI0 1KM” B SICHYIO OrOJTy, €CITH BBICOTA
Connua Hax ropusonTom 30°, a armocdepa nponyckaer 80% n3mydenns?

2. Kaxume nBa 3¢dexTa cBsi3aHbl C BIMSHHEM MOIIHBIX COJIHEUHBIX BCIBIIIEK HAa COBPEMEHHYIO 3€MHYIO
TEXHHUKY?

3. Kakoe ceituac ComHile — “criokoitHOe” Win “BO30yxaAeHHOE ?

IMPOBEPOYHAS PABOTA Nel2

Tema PACCTOSAHMUE 10 3BE3/l. MIPOCTPAHCTBEHHAS CKOPOCTbD. ** 22-23 **

C-12 § 22-23 Bapuant —1
1. Tlapannakc Ilpoumona (1| M.IIca) 0,286 . CkonbKO BpeMEHH UIET CBET OT TOM 3BE3/IbI 10 3eMIIU?
2. OmpenenuTs NPOCTPAHCTBEHHYIO CKOPOCTh JIBMXKECHUSI 3BE3/Ibl, €CIIM MOYJIH JIyYeBOW U TaHTECHIIMAIbHOM
COCTABJISIFOIINX COOTBETCTBEHHO paBHBI 30 m 25 km/c. Caenalite YepTex.
3. Bo ckompko pa3 3Be3ga MEpPBOM 3BE3NHONW BEIMYMHBI sIpuY€ CaMbIX CHaObIX 3B€3l, BUANUMBIX
HEBOOPYXEHHBIM TJ1a30M (IIEeCTON 3BE3THOM BETMINHBI)?
C-12 § 22-23 Bapuant — 2
1. Bo CKOIBKO pa3 3Be3[a, MMEIOIIas 3Be3AHYI0 BenumuuHy 3,54, cnabee Cupuyca (/| b.Ilca), uMeromero
BHIUMYIO 3BE3/IHYIO BeJInuuHy - 1,46™?
2. Bpbluncnure MOAYNb JTy4€BOW CKOPOCTH M YK)KHUTE HAIPABICHUE BH)KEHUS 3BE3MbI, €CIIU B €€ CIIEKTPE
nuans 5,5 10™ MM cMemmena k GpHOTETOBOMY KOHILY CIIEKTpa Ha paccTosuue 5,5 10 mm.
3. Kakumu cmoco6aMu MOYKHO OTIPEAETUTH PACCTOSHIE 10 3BE3/17
C-12 § 22-23 Bapuaunr — 3
1. Bo CKOIBKO pa3 IUIaHeTa, UMEIOMIAs BUIUMYIO 3BE3JHYIO BEIUUYMHY -3, Sp4e 3BE3/bI BTOPOM 3BE3IHOM
BEJINYUHBI?
2. Ormpenenute MOAYNb TaHTCHIMANBHOW cocTaBisoniel ckopoctu 3Be3nsl Kanonyc ([0 Kums), ecnu ee
napayinake 0,010, a cooctBenHoe apmxenue 0,027 1/rom.
3. Kakue enuHUIBI UCIIOIB3YIOTCS AJIs ONPEACIICHUS PACCTOSHUS 110 3Be311? KakoBO COOTHOIICHHE MEKIY
HUMHU?
C-12 § 22-23 Bapuaunr — 4
1. Paccrosinue no 3Be3apl betenbreiize (|| Opuona) 407cB. roga. Uemy paBeH ee mapajuiakc?
2. 3Be3na JBWKETCA K HAM C MPOCTPAHCTBEHHON CKOPOCTHIO 36KM/c mox yriaom 30°k myay spenus. Yemy
PaBHBI MOJIYJIN JIY4E€BOM M TAHT€HIIMAIBHOM COCTABIISAIONINX CKOPOCTH?
3. Uro u movyeMy MCHONB3yeTCsl B KauecTBe 0a3uca MpH ONpe/IelIeHHH TOANYHOTO Mapajiiakca 3Be3 1?
C-12 § 22-23 BapmanTt — 5
1. Ilapammakc Anprampa (| Opma) 0,194[1. Haiimure paccTosiHue 0 3TOMH 3BE3/bI B MTApPCEKaxX M CBETOBBIX
rojax.
2. KakoBo 3HaueHMEe W HAampaBJICHHME CMEIICHUS JHMHUM B CIEKTPE 3BE3/bl, YAAJSIOMIEHCS OT Hac co
CKOPOCTBIO 1 5KM/C, €CITH COOTBETCTBYFOIIAS STOH JIMHUM JUTHHA BOJHEI paBHa 6 107 m?
3. Kak MOXXHO ompenesuTh MPOCTPAHCTBEHHYIO CKOPOCTD 3BE3/bI?
C-12 § 22-23 BapuaHnTt —6
1. B 6-merpoBeiii Temeckon CneuuanbHol — Actpodusmyeckoii  oOcepBaTopuu  (3eneHUyKCKas,
CTaBponoNbCKuii Kpail) MOKHO BHIETH 3Be3bl 24™ B0 CKONBKO pa3 Mx OJIECK MEHbIIE OlecKa 3BE3],
UMEIOIIUX 3BE3HYIO BEIUUYNHY -1m?
2. Yemy paBHO COOCTBEHHOE IBIKEHHE 3BE3/bl, HAXOMISIICHCS OT HAC Ha PACCTOSHUM 15TK, €ClU MOZIYNb
TaHT'CHIIMAJIbHON COCTABJIAIONIEH €€ CKOPOCTH paBeH 25km/c?
3. B yem 3akmirouaercs cyth a¢dekxra Jlomiepa? Kak cMemarTcs JIMHUU B CIIEKTPE 3BE3/IbI M KaKasi 110 3HaKy
MIPH 3TOM CKOpPOCTH?

IMPOBEPOYHAS PABOTA Nel3

Tema ®PU3HYECKAS TIPUPOJIA 3BE3]L. ** 24-25 **



C-

1.

3

C-

13 § 24-25 Bapunanrt — 1

Bo ckonbko pa3 Apkryp ([ Bonomaca) Gonbire CosHIa, eciiu ero cBeTMMOCTh Ooibiie B 100 pas
COJIHCUHOM, a Temmeparypa Ha moBepxaoctu 4500K?

A6comornas 3Be3aHas Benmnunna Connna +4,84™. Ha kakoM paccrosun Connie 6yaeT BUAHO KaK 3B€3/a
14,84™7

B uem riaBHasi mpuuMHA pa3inyus CIICKTPOB 383117

13 § 24-25 Bapuaunr — 2

1. Bo ckombko pa3 OTIIN4YaCTCA CBETUMOCTH ABYX 3BE3[] OJUHAKOBOI'O IIBECTA, €CJIU paanycC OJIHOM 0oJIbIIIE

JIpyroi B 25 pas.

2. Tapannakc 3Besmsl 0,017, Buamumas 3BesgHas Benmuuna 10", KakoBa ee abcomroTHas 3Be3aHas

3.

C-

BeInunHa?
OT 4ero 3aBUCUT CBETUMOCTD 3BE€3bI7
13 § 24-25 Bapmuanr — 3

. 8
1. Bo ckoabpKo pa3 KpacHBIA THTAHT OOJIBIIE KPACHOTO KAPIIMKA, €CIIM UX CBETUMOCTh oTiImdaeTcs B 10° paz?
2. Kakoii Oymer BuamMmas 3Be3qHas BeiamuuHa CoOJIHIIA, €CIM €ro yJaanuTh Ha pacctosHue 100 mk?

A6comoTHas 3Be3Hast Benmunaa Connra +4,84" .

3. B kakux mpezenax MEHSETCS CBETUMOCTB 3BE3/17

C-

13 §24-25 Bapuanrt-—4

1. KakoBa TemmepaTypa 3Be3abl B cpaBHeHHH ¢ CoONIHIIEM, eclii ee pa3Mep Takol ke kak W ConHia, a

CBETUMOCTH B 16 pa3 6omnbie?

2. Uemy paBHa abcomoTHas 3Be3aHas BenuunHa Cupuyca ([ Bb.Ilca), ecnu Bugumas 3Be3/iHasi BEIMYUHA —

3.

C-

1,46™, a paccTosHue 1o Hee 2,64nK?
OT 4ero 3aBUCHUT LIBET 3BE3/bI7
13 § 24-25 Bapuant -5

1. Bo ckonbko pa3 cBetuMocTb [lossipHoit 3Be3abl Oombiie cBetuMocTr CONHIA, €CK TeMIIepaTyphl MX

MPUMEPHO OMHAKOBSI, a paguyc [lonsproii (1 M.Mensenuiisl) Oosibliie coiHedHoro B 70 pa3?

2. Onpenenuts aOCOMIOTHYIO 3BE3/IHYI0 BemuuuHy 3Be3bl Kanomye (7 Kusist), 3Has, 4TO OHa HaXOJUTCS Ha

paccrosuuu 1001k, a BuaMMas 3e31Has Beanuuna —0,72™,

3. Kakwue temmepaTypbl MOBEPXHOCTH MOTYT UMETh 3BE3/IbI?

C-

1.

C-

13 §24-25 Bapuant—6
KakoBa 1o;mkHa OBITE TEMITEpaTypa 3Be3.Ibl, €CIIU IPU OANHAKOBBIX ¢ COJTHIIEM pa3Mepax ee CBETHMOCTH B
81 pa3 6osbie?

KakoBa abcosmoTHas 3Be3qHas BenuvuHa 3Be3ibl Anbravp ([ Opna), UMeromias BHIUMYIO 3BE3IHYIO
seanuuny 0,77" 1 HaxoAAIIyOCS HAa paccTosHuu 16,8cB.ner?
Kaxwue pazmeps! MOryT UMeTh 3Be3/1bI B cpaBHeHHH ¢ ConHIIEM?

INPOBEPOYHAS PABOTA Nel4

Tema JBOMHBIE, IEPEMEHHBIE U HECTAIIMOHAPHBIE 3BE3/IBIL. ** 26-27 **

14 § 26-27 Bapuant -1

1. Beruuciure cymmy mace aBoiHO# 3Be3nbl Kamemna ( [1 Bo3Hudero), eciu 0oJbliasi MOIyoch €€ OpOHTHI

0,85a.e., a mepuoa oOpameHus pasen 0,285 roxa.

2. Hcnonw3ys pucyHok 86 ydeOHHMKa, 1Mo rpaduky Onecka [| Lledes omnpenenure BUAMMYIO 3BE3IHYIO

BCJINYMHY B MAKCUMYMC U MUHUMYMC Onecka u nepuoa €ro U3BMCHCHU.

3. UeM MOXHO 00BSICHUTH U3MEHEHHE OJIeCKa HEKOTOPBIX JBOWHBIX 3BE3.1?

C-

14 § 26-27 Bapuant — 2

1. Cymma macc apoiiHoit 3Be3nbl [Ipormon ( [1 M.Ilca) paBua 1,5 macc Comnniia, a nepuoj ooOpamieHust 39

net. Onpenennure 60IBITYIO MOIYOCh OPOUTHI.

2. Hcnonw3ys pucyHok 86 ydeOHMKa, o rpaduky Onecka [ Lledes onpenenure aOCONMIOTHYIO 3BE3IHYIO

BEJIMYMHY B MaKCHUMyMe OJiecKa, eclii paccTosgHue 10 3Be3/bI 330mK.

3. UeM MOXHO 00BSICHUTH U3MEHEHHUE OJIeCKa HOBBIX M CBEPXHOBBIX 3BE31?

C-

14 § 26-27 BapmanTt — 3

1. Beruucaure maccy apoifHo# 3Be3nbl Tonmman ([ LlentaBpa (KenraBpa)) umetromeii mapamiakc 0,742071,



niepuro ooparieHus 79 net, a 6onbinas noayoch OpOUTHI BUAHA ¢ 3emuu nof yriom 14,27,
2. KaxoBa abcomoTHas 3Be3nHas BenuuuHa [ [ledes B MuHHMyMe Onecka, €Cliy pacCTOSHHE OO0 3BE3JBI
330nk? (CMmoTpuTe pUCYHOK 86 yicOHUKA).
3. Uro ocTaeTcs Ha MECTe BCHBIILKA CBEPXHOBOH 3Be3/b17
C-14 § 26-27 Bapmant —4
1. Ecmum Ob1 BMecTO 3eMiIM BOKPYT COJHIIA Bpalajach 3Be3fa Takas ke, kak CoyHIle TO KakoB ObLT OBI
MIEPHOJ UX OOpaIieHus?
2. Hcnonw3ys pucyHok 86 yueOHuka (rpaduk Omecka [ Lledes),onpenennure nms cpeaHeld BHIUMOI
3BE3HON BEIIMYMHBI €€ A0COIIOTHYIO 3BE3IHYIO BEIMUHMHY, €CIIM PAacCTOSHUE 110 3Be3/bI 3301K.
3. Ilepeumncnute n3BecTHrIe Bam BUIBI TBOWHBIX 3BE3I.
C-14 § 26-27 Bapuanr -5
1. 'V nBoiinoii 3Be3abl napaiiakc 0,057, Oosblias mojsyock BUAMMOM opOuThl 21, a mepuoj oOpalueHus
koMroHeHToB 100 ner. Beruncaure cymmy mMacce 3B€311 U Maccy KakJIOW, €CIH 3B€3/lbl OTCTOST OT LIEHTPa
Macc B COOTHOIIEHUH 4:1.
2. Hogas 3Be3na B Ilepcest 1901r. 3a aBoe cyTok yBenmumiaa Oneck oT 12 mo 2 3Be3aHO# BennumHBL Bo
CKOJIBKO Pa3 OHa B CPEJIHEM CTaja sipye 3a CyTKH?
3. Uro takoe nedenna? [loyemy nx Ha3bIBAIOT “Masikamu BeeneHHo#H?
C-14 § 26-27 Bapmant —6
1. soitHas 3Be3na [| bimznenos (Kactop) nmeer nmapamnake 0,063 71, BUAMMBIN yIiIoBOI AMaMeTp OOJIbIIOH
nojyocu 6,061, a mepro oopaieHrst KOMIOHEHTOB 306 cyTOK. BeruncianTe cymmy mMacce 3Be3 .

2. B makcumyMe Gliecka HOBast 3B€3/1a HMeNa aOCOMIOTHYIO 3BE3IHYI0 Benuuuny -3,16™ , a Bunumyro 16,84™

Ompenenure pacCTOSHUE JI0 3TOH 3BE3/IbI U €€ CBETHUMOCTh, €CJIM abCOMIOTHAS 3Be3/IHas BennunHa CoHIa
4.84™,
3. Uro u nouemy usaMeHsieTcs y uedenn?

INPOBEPOYHAS PABOTA Nel5

Tema TAJIAKTHUKMUA. ** 28 —29 **

C-15 § 28-29 Bapuant -1
1. MoxHO 7M1 YBUAECTh Ha HeOe HEBOOPY)KEHHBIM TJ1a30M C pa3pellaroiieil crnocoOHOCThIO 2[ 1 TYMaHHOCTh
Anpapomenst ( M31), ecriu paccrosiaue 1o Hee 0,675 Mk, a THHEWHBIH quaMeTp 3,8'104rn<?
2. Ha xakoMm pacCTOSHHUM MOXHO YBHUJIETh TaJakTHKy B 2,5- METPOBBIA TEIECKOI, €ClIH a0COJIFOTHAS
¢ortorpapupyemas 3e3aHas Benuuuna —4,8", a Bunumas 20,2™ .
3. B d4em oTnmume paccesHHBIX W IIAPOBBIX CKOTUICHUHN?
C-15 § 28-29 BapuanTt — 2
1. KaxkoB nuHelHbIi quameTp crupanbHoi ramaktuku B ['mape (NGC 5236), ecnu oHa BHAHA MO YIIIOM
1107, a paccTostHHe 110 Hee 3,8 Mmk?
2. CkoJbKO HAJ0 JXKJaTh OTBETa Ha PaJuOrpaMMy, OTIPABJICHHYIO B rajakTuky AHapomenbl (M31), eciu
paccrosinue 10 Hee 675000nk?
3. Kakue 00beKTHI BXOIAT B COCTaB Halei [ aakTuku?
C-15 § 28-29 BapuanTt — 3
1. KakoBo paccrossHue A0 TAJIaKTUKWA, €CIM B HEW OOHAapy)KeHa HOBas 3Be3da C BUANMOW 3BE3IHOMN
BesimuuHoit 18", a abcomoTHOI -7 ?
2. Tlom xakum yriom Oyaer BuaHa Hamia ['ajgakTvka muameTpoM 30KIK HaOJIOIATEINI0, HAXOMALIEMYCS B
raimaktuke Aaapomenst (M31) ¢ paccrosaus 0,675Mmk?
3. Kaxosa ctpykrypa Hamrel ['anakTuku?
C-15 §28-29 Bapmant -4
1. Iaposoe ckomnenue B Cxkopnurone (M4), Haxonsmeecst Ha paccTosiHud 2100mnK uMeeT BUAMMBIH yriIoBOH
auametp 26( . OnpeaenuTe ero JUHEHHbINA pa3Mep.

2. TymansocTh “OMera” WMeeT BHIMMYIO 3Be3iHyloBenuuuHy 6,3", koopauuarel | =18°20,8", | =-
1671 111]. B kakoM c03Be3J1M OHA HAXOAMTCS U KaKoBa ee abCOJIIOTHAs 3BEe37HAasi BEJIMYMHA, €CJTM OHa
Haxonutcs Ha paccrosiHuu 1000mk.

3. Tlo kakuM MpU3HAKAM pa3IM4atoTCs MKy co00H MU Qy3HbIC U ITaHETAPHBIC TYMAHHOCTH?



C-15 § 28-29 Bapuaunrt — 5
1. TlmanerapHas TyMaHHOCTh B co3Be3auu Jlupsl (M57) umeer yrioBoi nuamerp 831 m HaxomuTcs Ha
paccrosauH 705,51k, OnpenenuTe JIMHSHHBIE pa3Mephl TYMaHHOCTH.

2. 3BesgHoe ckoruieHHe B ['epkyiece ynaneHo oT Hac Ha paccTossHud 10500mK M MMeeT yrioBOW auaMeTp
1211, a cymmapHsiii 6ieck 5,9". Beruciure TUHEHHBIA pa3Mep CKOIUIEHHS M €T0 aOCOMIOTHYIO 3BE3IHYIO
BEJIUYMHY.

3. Kakwue ncrounuku paauonsinyqeHus Bam ussectHel B [anakruke?

C-15 § 28-29 BapmanTt -6

1. CymmapHas BuHauMas 3Be€3JHas BeluduHa Iaposoro ckomwienus NGC 5694 ma 18" Gombiue ee

abcommoTHOH. Ha KakoM paccTOSHHHN 3TO CKOTIICHHE?

2. Onpenenure paccTOSHUE 10 IIAPOBOTO CKOIUICHUS M €ro pa3Mep, €CJId B HeM OOHapy>KEHO HECKOJBKO
KOPOTKOIIEPHOIUYECKUX Ieers] ¢ BUAUMOM 3Be3HON Benmuuuoi 15,5™m abcomotroit 0,5". Yrnosoii
JMaMETp CKorieHus 3 1.

3. B uem oTimuune CITUPaJIbHBIX U SJINTMIITHYCCKHUX rajakTHK?

ITPOBEPOYHAS PABOTA Nel6

Tema METATAJIAKTHKA. TPOMCXOIEHUE U BOJIIOIUS TAJIAKTHK Y 3BE3JI. ** 30 -
31 *

C-16 § 30-31 Bapuant —1
1. Ha xakoM pacCTOSHUM HaXOAWUTCs Trajaktuka M74 (co3B. PeIOBI), eciu cKOpoCTh ee ynaneHus 682km/c.
H=75 xm/(c MIIK).
2. B uewm paznuune MexIy KOCMOTOHHEH B KOCMOJIOTHEN?
3. Uem 0OBsCHSIETCS KPaCHOE CMEIICHUE B CIIEKTPAX TaJIAKTHK?
C-16 § 30-31 Bapuant —2
1. KakoBa CKOpOCTh yJaJeHWs TaJakTHKH, HaxoJsliedcs oT Hac Ha pacctosauu 300 Mnk? H=75
KkM/(c MIK).
2. OnummTe MEPBYIO CTAINIO POXKICHHS 3BE3bI - CTAIUIO CKATHS.
3. Uro ompenenseT CKOPOCTh SBOFOIMH 3BE3/17
C-16 §30-31 Bapmant -3
1. Ckopocth yaanenus ranaktuku 15000xm/c. Kakoro paccrosiaue 10 Hee? H=75 km/(c' Miik).
2. OnuummTe BTOPYIO CTaIUIO SBOJIOIMHN 3B€3]] — CTA[HOHAPHYIO.
3. KakoB Bo3pacT ranakTHK U 3Be31?
C-16 § 30-31 Bapuaunrt — 4
1. Paccrosuue o cnupanbHoil ranaktuku B Jlese (M104) 13,8Mnk. KakoBa ckopocTs ee yaanenus? H=75
kM/(c MIIK).
2. VYxaxwTe HaIpaBlIeHUE 3aKIIOYUTEIHHOTO dTara 3BOJIOIHMH 3BE3]bl, €CIM e Macca Ooiee JByX Macc
Connua.
3. Uro noka3bIBaeT He CTAIMOHAPHOCTh MeTarajakTHKU?
C-16 § 30-31 BapuanTt —5
1. B ramaktuke ¢ kpacHbiM cMmerneHneM 2000kM/C BCIIbIXHYJIa CBEPXHOBAs 3Be37a B MaKCUMyME SIPKOCTH
18™. Kakosa ee abcomoTHas 38e31Has Benmuuna? H=75 km/(c Mnk).
2. Kaxopo Oynymiee Hamiero CoJHIIa B X0JIe TANTbHEHINEH SBOITFOINN?
3. W3 Bcero MHOroo0Opasust 3Be3]1 yKaKHTe: KaKhe 3Be3]IbI OTHOCATCS K CTAPhIM, & KAaKHUE K MOJIOZBIM.
C-16 § 30-31 BapuanTt -6
1. Ckopocts ynanenus ranaktiuku 18000xm/c. Kakos ee pa3mep, eciy OHa BUAHA KaK MSATHBILIKO JUAMETPOM
2001? H=75 km/(c Mk).
2. Onumute n3BecTHble BaM B3pbIBHBIE ITporiecckl Bo BeeneHHOM.
3. Kakumu cioco6aMu MOXKHO ONPEAETUTh BO3PAcCT 3Be317



