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1. Ilean oCBOEHHA THUCHUILINHBI

Coneprkanne nporpammel yueoron gucruruinasl BOYJ[.05 «ActporHoMus»
HaIpaBJICHO HAJIOCTHUKECHUE CIEAYIONIUX IIeJIeH:

. MOHUMaHUS MPUHIUITHAIBLHON PO aCTPOHOMHUHM B ITO3HAHUU (PYHAAMEHTATbHBIX
3aKOHOB NPUPOJBI U COBPEMEHHOW €CTECTBEHHO-HAYYHOU KapTUHBI MUPA;

. 3HaHUM O PU3NYECKON MPUPOJIe HEOECHBIX TEI U CUCTEM, CTPOCHUS U IBOJIOLINHU
BceneHnHoM, mpoCTpaHCTBEHHBIX M BpEMEHHBIX MaciTabax BcenmenHoil, Hanbomee BaKHBIX
ACTPOHOMMHUYCCKUX OTKPBITUAX, OIIPECACTINBIINX PA3BUTUC HAYKHW U TCXHUKU,

. YMEHUH OOBSCHATH BUIMMOE IOJOXKEHHUE U JBH)KEHHWE HEOECHBIX TeJl NpUHUHUIAMU
ONpeAeICHUsT MECTOMNOJIOKEHUSI M BpPEMEHHU IO ACTPOHOMHUYECKUM OOBEKTaM, HaBbIKAMU
MIPAKTUYECKOTO HCIOJIb30BaHUSA KOMIIBIOTEPHBIX MPHWIOKEHUN JUIsl ONpEeleieHHs BHIA
3BE3JHOT0 He0a B KOHKPETHOM ITYHKTE JIsl 3aIaHHOTO BPEMEHU;

. MO3HABATEJIbHBIX HWHTEPECOB, MHTEUIEKTYaJbHBIX M TBOPYECKHUX CHOCOOHOCTEH B
mpoiiecce MpuoOpeTeHnst 3HAaHUHM 10 aCTPOHOMHUH C HCIOJIb30BAaHUEM DPA3TUYHBIX UCTOYHUKOB
nH(pOPMALIMM U COBPEMEHHBIX 00pa30BaTelIbHBIX TEXHOJIOTHH;

o YMEHUSI TPUMEHATh NMpUOOpEeTEeHHbIC 3HAHMS Ul PELICHUS MPAKTUYECKHUX 3a/1ad
MMOBCEIHEBHOM JKU3HU;

. Hay4HOI'0 MHUPOBO33PEHUS;

. HaBBIKOB HCIIOJIb30BAHUSI €CTECTBEHHO-HAY4YHBIX, OCOOCHHO (H3UKO-MAaTEMATHYECKUX
3HAHWUH JUIsT OOBEKTUBHOTO aHaJM3a YCTPOHCTBA OKPYIKAIOIIETO MUpPa HAa TIPUMEPE JOCTHIKCHHI
COBpPEMEHHOH acTpO(PU3UKHU, ACTPOHOMUU U KOCMOHABTHUKH.

2. MecTo qucuuniuabl B cTpykrype IIIICC3
VYuebnas mucuummaa BOVY].05 «ActpoHOMHS» sBISETCS YYEOHBIM TMPEIMETOM

o0s3aTeNnbHONM TIpenMeTHOM obOnactu «EcrtectBennele Hayku» PI'OC cpemnero oo61mero
oOpazoBanus; udyvaercs B o0meoopazoBareabaoM nukiie yaueonoro miana OITOIT CITO nHa 6a3e
OCHOBHOT0 0011eT0 00pa3oBaHus ¢ MOJIydeHUeM cpearero oomero oopazosanus (IIIICC3).

B yue6nom mmane IMIICC3 yueOnas muctumimaa bOY .05 «ActpoHOMUS» BXOIUT B
cocTaB o0muMx 001e00pa3oBaTebHBIX YISOHBIX NUCIUIUIAH, (OPMUPYEMBIX U3 0053aTEITBHBIX
npeaMeTHeIX obnacteit ®I'OC cpemnero obmiero oOpaszoBaHusi, s crenuanbHocTeir CIIO
COOTBETCTBYIOIIETO MTPOGUIIS Mpo(hecCHOHATBHOTO 00pa30BaHUs.

VYuebOnass mucuumuimaa BOVY/I.05 «ActpoHomus» ocBauBaercs Ha mnepBoM Kkypce (1,2
CeMecTp).

3. IlepeyeHb pe3yJbTATOB 00YYeHUsI MO TUCHUILIINHE.

OcBoenue coaepkaHusi yueOHOM NUCUUIUIMHBI « ACTPOHOMUS 00ECIEeUnBaAET JOCTHKEHUE
00yJaromMHUCS CIEAYIOMNX Pe3)yibmamog.

JIUYHOCHIHBIX

o c(hOpMHPOBAHHOCTHh HAYYHOT'O MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS aCTPOHOMHYECKON HAYKH;

. YCTOMYMBBIN HHTEPEC K UCTOPUH U JOCTHKECHHSIM B 00JIACTH aCTPOHOMHH;

o YMEHHE aHAJIU3UPOBATh MOCIEACTBUS OCBOCHHMS KOCMHYECKOTO MPOCTPAHCTBA JUIS KU3HU
U JeATEIbHOCTH YEJI0BEKa;

MemanpeomMemHbix:



. YMEHHUE UCIIOJIb30BaTh MPU BHITIOJIHCHUH MPAKTUYCCKUX 3aJIlaHUN 110 aCTPOHOMUU TaKHE
MBICITUTENIPHBIC OMNEpalui, KaK IMOCTaHOBKA 3adadd, (pOpMyIHpOBaHHWE THUIIOTE3, aHAIU3 H
CHUHTE3, CpaBHEHHE, O00O0OIIeHHe, CHUCTEMAaTU3alWs, BBISBICHHE NPUYNHHO-CIICICTBEHHBIX
CBSI3CH, TOWICK AaHaJIOTOB, (OPMYJIHPOBAHHE BBIBOJOB JUISI HM3YYCHHUS PA3JIMYHBIX CTOPOH
aCTPOHOMHYECKHX SIBIICHUH, TPOLIECCOB, C KOTOPHIMH BO3HUKAET HEOOXOAMMOCTh CTaTKUBATHCS
B nmpodeccuoHanpHO# chepe;

. BIIaJICHUE HAaBBIKAMH MMO3HABATEIbHOHN JIESITEIHbHOCTH, HABBIKAMU Pa3pEIICHUS MPOOIIEeM,
BO3HHKAIOIIMX MPH BBHITTOJIHEHUN PAKTUYECKUX 3aJaHUil 110 aCTPOHOMHH;

. YMEHHE WCIIONb30BaTh pa3JIMYHbIE HMCTOYHHUKU TI0 aCTPOHOMHH Il TOJIy4YSHUS
JIOCTOBEPHOW HAyYHOW MH(POPMAIINHU, YMEHHUE OLICHUTH €€ JJOCTOBEPHOCTH;

. BIIJICHUE SI3BIKOBBIMH CPEJCTBAMH: YMEHHE SICHO, JIOTHYHO W TOYHO H3JaraTb CBOIO
TOYKY 3pEHUsI MO pa3IMYHBIM BONPOCAM aCTPOHOMHH, HCIOJB30BaTh S3BIKOBBIE CPEICTBA,
aZIcKBaTHbIE OOCYXKJIaeMOW MpoOIeMe acTPOHOMHYECKOTO XapakTepa, BKIIOUYas COCTABIICHHE
TeKCTa W  TPE3CHTAlMH  MaTepHaJOB C  HCIOJB30BaHHEM  WH(OPMAIMOHHBIX U
KOMMYHUKAIIHOHHBIX TEXHOJIOTHIA;

npeomemuulx:

° chopMUPOBAHHOCTH MpeACTaBIeHUN 0 cTpoeHUH COTHEYHOW CUCTEMBI, SBOTIOIUH 3BE3]]
u BceneHHOM, MpoCTpaHCTBEHHO-BPEMEHHBIX MaciiTabax BceneHHol;

° MMOHUMaHWEe CYITHOCTH HAOII0JaeMbIX BO BceneHHOU sSBIICHMIA,

° BJIaJICHUE OCHOBOMOJIATAIONIMMU aACTPOHOMUYECKUMU TMOHATUSIMHU, TEOPUSIMHU,

3aKOHAMU ¥ 3aKOHOMEPHOCTSIMHU, YBEPEHHOE MOJIL30BaHNE ACTPOHOMUYECKON TEPMUHOJIOTHEHN U
CHUMBOJIMKOIA;

° chopMUpPOBAHHOCTh MPEJCTABICHUN O 3HAYECHWH AacCTPOHOMHH B TIPAKTHYCCKOMN

JACATCIIPHOCTH YCIIOBCKA U I[EU'II)HGIZHIGM HAaY4YHO-TCXHUYCCKOM PA3BUTHUHU,
L4 OCO3HAHHEC POJIH OTEUYECTBEHHOM HayYKH B OCBOCHHH U HUCIIOJIB30BaAaHUHU KOCMHUYCCKOI'O
OpOCTPAaHCTBA U PAa3BUTHUU MCKAYHAPOAHOI'O COTPYAHUYICCTBA B 3TOi oOJracTu.

4. CTpyKTYypa M cofepKaHue JAUCUMIIHHBI
4.1. O0masi TPy10eMKOCTh TUCHHUILUIMHBI B Yacax
OO0mast TpyI0eMKOCTh AUCIHILINHBI cocTaBiseT 40 dacos.

dopma MpoOMEKYTOYHOH aTTeCTAllMU MO TUCHHUILIMHE: TUdPepeHIMpOBaHHbII 3a4eT BO 2
cemecTpe.

Ne Paznenst v TeMbl Cemec Bunbl u yacel Camoctos|  Tekymue
JIACLIUIITINHBI Tp ayIUTOpHOU paboThI, | TeIbHAs bopmbI
UX TPYJIOEMKOCTb pabota KOHTPOJIS
(B gacax)
Jleknun [IpaxTruec
KHue
3aHATHS
Brenenue 1 1
Pa3zpnen 1. Victopus 1 12 4 0
pa3BUTHSA
aCTPOHOMUHU
1 Temal ActpoHomus B 1 1 1 0 KonTponbhas
JPEBHOCTHU pabota Nel
2 Tema 2 3Be3nHoe HEOO 1 5 1 0 Tect Nel




3 Tema 3 Jleroncuncnenue 6 2 KonTposnba
MEero TOYHOCTb. ast
OnTtuyeckast paboTalNe2
aCTPOHOMHUS
Paznen 2. VerpoiicTBo 9 9
ConHeuHOM cucTeMbl

4 Tema 4 UccrnenoBanus 2 2 KoHTponbsH
ConHeuHOM cUCTEMBI aspaboTta

Ne3

5 Tema 5 Cucrema «3emiis 2 2 KonTponsn

— Jlynay» aspaboTta
Ne4

6 Tema 6 [TnaneTsr 2 2 Tect Ne2
3€MHOUTPYIIIIBI.

7 Tema 7 1 1 KoHTposbH
[TnaHeThI- THTAHTHI asipaboTta

Ne5

8 Tema 8 Actepounasl 1 1 KonTposbH

HMMETEOPHUTHI asipabora
Ne6

9 Tema 9 KomeTs u 1 1 KonTponsa

METEOPBI asipaborta
Ne7

Pasgen 3. Crpoenue 2 2

UDBOJTFOIIHS

Bceenennon

10 Tema 10 Paccrosinue 1o 1 1 Kontponsu
3Be3. Puznueckas asgpaboTa
MPUPOJIa 3BE3. No8

11 Tema 11 Hama 1 1 KonTponbHnas
lamakTuka. pab6ota Ne9

12 JluddepentmpoBaHHbINA Tect Ne3
3a4der
Bcezo no oucyunnune 24 15




4.2. ConepxkaHue TUCIUTIAHBI

HaumeHoBaHMe pa3nesioB U
TemM

CopaepixaHue y4eOHOT0 MaTepuajia, NPaKTHYeCKUe 3aHATHUS,
caMocTosiTeJIbHAsI padoTa 00yuaroummXxcsi.

Oo6bem
4acoB

(Jrex/n
pakT/c
aMocT)

YpoBennb

O0CBOCHMUHA
*

1

3

Paznen 1. Vcropus pa3BUTHSI aCTPOHOMUHU

17
(13/4)

BBeneuue

AcTpoHOMUSI, €€ CBs3b C APYrUMH Haykamu. Poib acTpoHOMHM B pa3BUTHH
nuBmin3anuu. Ctpykrypa u macmrtadsl Beenennoit. OcoOennoctu
ACTPOHOMHUYECKHUX METOJIOB HccienoBaHusa. HazeMHble U KOcMUYeCcKue
TEJIECKOIIBI, IPUHIUI UX paboThl. BceBorHOBAs acCTpOHOMUS:
AJIEKTPOMArHUTHOE M3Ty4YEeHHE KaK HCTOYHUK MH(pOpMAIMK O HeOECHBIX
tenax. [IpakTuyeckoe NpUMeHEeHHE aCTPOHOMHYECKUX UCCIIEIOBaHUM.
Hctopus pa3BUTHS OTEUYECTBEHHOW KOCMOHABTHUKH. [IepBBIM MCKYCCTBEHHBIN
cinytHuK 3emuty, nosieT FO. A. "arapuna. JlocTrkeHHs: COBpEeMEHHOU
KOCMOHABTHUKH.

1

Temal AcTpoHOoMUus B
JIPEBHOCTH

AcTtpoHOoMUs. ApUCTOTENS Kak «HanboJsiee pu3ndeckas U3 MaTeMaTHUYEeCKUX
Hayk». Kocmounorus Apucrorens. [ unnapx Hukeiickuii: nepsbie
MaTeMaTHYEeCKHe TEOPUHU BUAMMOTO IBMkeHHs1 ConHua u JIyHsl 1 Teopun
3arMmenuit. [Itomemelt (aCTpOHOMUS KaK «MaTeMaTHIECKOe U3ydeHue He0ay).
Coznanne nmepBoi yHUBEpCAIHHOW MaTeMaTUYECKONW MOJIETd MHpa Ha OCHOBE
MPUHLIMIIA TE€OLIEHTPU3MA.

Tema 2 3Be3nHoe HEOO

3Be3qHOe HE0O (M3MEHEHUE BUIOB 3BE3IHOTO He0a B TEUEHHUE CYTOK, TO/a).
JleMOHCTpaIus apThl 3BE3THOTO Heba.




Tema 3 JleToucYUCIEHHUE U ETO
TOYHOCTE. ONTHYECKas
aCTPOHOMUS

JleToucuncnenue u €ro TOYHOCTh (COTHEYHBIN U JIYHHBIH, FOJIMAHCKUN U
TPUTOPUAHCKUN KalICHJAPH, MPOEKTHI HOBBIX KaJeHaapen).

OnTHnueckas acTpoHOMHUS (LIUBHIIN3ALMOHHBIN 3aIIPOC, TEIECKOIbI: BUBI,
XapaKTepUCTUKHU, HA3HAUYCHUE).

W3yuenne 0K0I03eMHOTO IPOCTPAHCTBA (UCTOPHUSI COBETCKOM KOCMOHABTHKH,
COBpPEMEHHBIE METO/Ibl U3yUYEHHUsI OJIMHKHEr0 KOCMOCa).

AcTpoHOMHUSI JaJbHET0 KOocMoca (BOJHOBas aCTPOHOMHS, HA3€MHbIE U
opOuTaIbHBIE TEIECKOIBI, COBPEMEHHBIE METO bl U3yUEHHS TaJIbHETr0
KOCMOCa).




[TpakTideckne 3aHATHS: 4 2
1. HeGecHbie KOOPAWHATHI M 3BE3THBIC KAPThI 1 2
2.BunuMoe ABWKEHWE 3BE3]] HAa PA3IMIHBIX TeorpaduIecKuX MUPOTax 1 2
3.I'ommanoe nBmwkenne ConHIA 10 HEOy. DKIHMITHKA. 1 2
4.0Onpenenenue reorpauueckoi JTOITOTHI 1 2
Pa3znen 2. YcrpoiictBo COJTHEUHOH CUCTEMBI 18
(9/9)
Tema 4 UccnenoBanus UccnenoBanus CotHEYHON cHUCTEMBI. MeXIIaHETHBIE KOCMUUYECKHUE 2 1
CoHEeIHOI CHCTEeMBI anmaparhl, UCIIOJIb3yeMbl€ JJIs1 UCCIIEIOBaHuA T1aHeT. HoBble HayuHbIE
uccnenoBanusi CoaTHEYHOU cucTembl. 3akoHbI Keriepa — 3aKOHbI JBHKCHHUS
HeOecHbIX Ten. O6o6menue u yrounenue HoproTonom 3akoHoB Kemiepa.
Tema 5 Cuctema «3emiusa — Cucrema «3emius — JlyHay (OCHOBHBIE IBUKEHUS 3eMin, opMa 3eMIIH, 2 1
JyHa» Jlyna — cnytHuk 3emun, colHedHbIe U JTyHHbIE 3aT™Menus). [Ipupona JlyHsl
(bm3nueckue ycinosus Ha JIyHe, moBepXHOCTh JIyHBI, JIyHHBIE TTOPOJIBI).
Hemoncrtpauus: Buaeoponuk «Jlynay
https://www.youtube.com/watch?v=gV8eT2DtP1I
Tewma 6 IlnaneTsl 3eMHOM [Tnaners! 3emuo# rpynmsl (Mepkypuii, Benepa, 3emust, Mapc; o6mas 2 1
TPYIIIBL XapakTepucTuka arMocdepsl, moBepxuoctr). Google Maps nocermieHue
mwianetel Conueunoit cuctemsl https://hi-news. ru/eto-interesno/v-google-
maps-teper-mozhno-posetit-planetysolnechnoj-sistemy.html
Tema 7 [Tnanersi-rurants! (FOnurep, CatypH, Ypan, Hentyn; obmas 1 1
[L1aHEeTHI- TUTAHTEL XapaKTepUCTHKA, OCOOCHHOCTH CTPOEHHS, CITyTHUKH, KOJIbIIA).
Tema 8 Actepoust u AcTeponIbl © METEOPUTHI. 3aKOHOMEPHOCTH B PACCTOSIHUSAX IUTAHET OT 1 1

METEOPUTHI

Conuua. Op6utsl actepouaoB. J[Ba nosica actepou10B: [ 1aBHbIN TOsIC (MEXKITY
opbutramu Mapca u FOnurepa) u nosic Koiinepa (3a npenenamu opOUTHI
Hentyna; [ImyToH — OIMH U3 KPYIMHEHIITUX aCTEPOUIOB ITOTO TOsICa).
dusnyeckne XapakTepUCTHKH acTeponnoB. Meteoputsl. KomeTsl 1 MeTeopsl



http://www.youtube.com/watch?v=gV8eT2DtP1I
http://www.youtube.com/watch?v=gV8eT2DtP1I

(OTKpBITI/Ie KOMCT, BU, CTPOCHUC, 0p6I/ITI:I, Inpupoaa KOMET, METCOPHBI U

Oonuapl, MeTeopHble MOTOKH). [loHsTHE 00 acTepOMIHO-KOMETHON OIaCHOCTH.

Tema 9 KoMeTs 1 MeTeOpHI

KoMeTsl 1 MeTeophl (OTKPBITHE KOMET, BHJ, CTPOCHUE, OPOUTHI, MPUPOIA
KOMET, METEOPhI U OOJIHJIbI, METEOpHBIE TTOTOKH). [loHATHE 00 acTepouHO-
KOMETHOM OITaCHOCTH.

[IpakTrueckue 3aHATHS:

5./IBuxkenue u ¢aszbl JIlyHbl

6.3axoHbl aBMKeHUs IutaHeT COJTHEYHOW CHUCTEMBI

7.0npenenenune pacctosHuid 10 Ten CONHEYHOM CHUCTEMBI

8.3aKOH BCEMUPHOTO TATOTEHUS

9.I1na"eTsl 3eMHOU TPYNIIBI

10.ITmaHeThI- THTAHTBI

RPIRPIRPINDNIN| O

NININININIDN

Pa3znen 3. CtpoeHne 1 3BOTIOMHS

Bcenennoit

212)

Tema 10 PaccrosnHue 10 3B€31.
duznyeckasd NpupoIa 3BE3..

Paccrosiame 10 3Be37 (onpeeneHne pacCTOSHUH M0 TOAMYHBIM ITapajlIakcam,
BUJUMbIE U aOCOJIOTHBIE 3BE3/IHBIC BEJIMYUHBI). [IpocTpaHCTBEHHBIE CKOPOCTHU
3Be3/] (COOCTBEHHBIE ABUKEHUS U TaHT€HIIMAJIbHbIE CKOPOCTH 3Be3, 3P ekt
Jloniepa u onpeeneHue JIy4eBbIX CKOPOCTEH 3Be3/)

dusuyeckas npupoja 3Be3 (IBET, TeMIepaTypa, CIIeKTpbl 1 XUMUYECKUN
COCTaB, CBETUMOCTH, PaaUYChl, MacChl, CpeJHIE TUIOTHOCTH). CBSA3b MEXKIY
(U3UYEeCKUMU XapaKTepUCTUKAMHU 3Be3]l (IuarpaMma «CHeKkTp —
CBETUMOCTB), COOTHOIIEHHE «Macca — CBETUMOCTbY, BpallleHUE 3BE3]]
Pa3UYHBIX CIIEKTPAIBHBIX KJIACCOB).

JIBoiiHbIe 3Be3/1bI (ONTHYECKUE U (PU3UUECKUE JBOWHBIC 3BE3/IbI,

OIMPCACJICHHBIX MAacCC 3BC3J1bl M3 HaﬁHIO,I[eHI/Iﬁ HBOﬁHBIX 3B€31, HCBUJHUMBIC




CIIyTHUKH 3BE3]).

Tema 11 Hama "amakruka.

Hama INamakTuka (coctaB — 3B€37bI U 3BE€3/HBIE CKOIUICHUSI, TYMaHHOCTH,
ME’K3BE3/IHbIN a3, KOCMUYECKHUE JIyUYHd U MarHuTHbIE 1oJis). CTpoeHue
lanaktuku, Bpamienue ['anakTuku U ABHKeHUE 3Be3/1 B Hell. CBepXxMaccuBHas
yepHas Jplpa B eHTpe ['anaktuku. Paguonsnyuenue ['anaktuku. 3aragoyHbie
raMMa-BCIUIeCKH. [[pyTHe ralakTuKu (OTKPBITHE APYTUX TATAKTHK,
OTpenieNIeHne pa3MepoOB, PACCTOSTHUN U Macc rajJakTHK; MHOTOoOpas3ue
rajakTHK, paJloralakKTUKH U aKTUBHOCTB SIJIep TAIaKTHK, KBa3apbl U
CBEPXMAaCCHUBHBIE YEPHBIE JIBIPHI B sIApaX rajlakTUK).

MeraranakTuka (CUCTEMBI TAIAKTUK U KpyHOMAacIITabHasi CTPyKTypa
Bcenennol, pacummpenne MeraraiakTuKy, TUIOTe3a «ropsyel BeeneHHony,
KOCMOJIOTHYECKUE MOZIENN BeeneHHOoM, OTKPBITHE YCKOPEHHOTO PacIIupEHHs
Meraranaktuku).[Ipoucxoxaenue u sBoaoIuUsA 38e3/1. Bo3pacT raiakTuk u
3Be3a. [Ipoucxoxaenue mianer (Bo3pact 3emisid U Apyrux Tea ColHeuHOoM
CHUCTEMBbI, OCHOBHBIE 3aKOHOMEPHOCTU B COTHEUHOHI cucTeMe, TepBhIe
KOCMOTOHHYECKHE TUIIOTE3bl, COBPEMEHHBIE NPEICTABICHHS O
MPOUCXOKJCHUH TLIAHET).

Kuznb u pasym Bo Bceenennoii (3Bosonnsi BeenenHoit u xusHb, npodiema
BHE3EMHBIX LMBUIN3AINUI).

HpaKTI/I‘ICCKI/Ie 3aHATHA:

Kouncynpranuu

1

Bcero

40
(24/15)

* JI71s1 XapaKTEePUCTHKY YPOBHSI OCBOSHUS y4eOHOTO MaTepHalia UCIOJIB3YIOTCS CIIeTyIoNIie 0003HaAYCHHS:

1. — 03HAKOMUTENBHBINA (y3HABaHUE paHEe M3YYCHHBIX OOBEKTOB, CBOMCTB);

2. — PEeNPOAYKTHUBHBIN (BBIMOJIHEHUE ESITEIFHOCTH 0 00pasily, HHCTPYKIUH I TI0Jl PyKOBOJCTBOM)

3. — IPOIYKTHBHBIN (IUIAHHPOBAaHWE M CAMOCTOSTEIBHOE BBHIITONHEHHUE NESTENLHOCTH, PEIICHHE TMPOOJIEMHBIX 3a1ad)




5. O0pa3oBaTebHbIE TEXHOJOTHHU

[IpakTrueckue 3aHATHS TPOBOJATCS C MCIIOIH30BAHMEM AaKTHBHBIX METOJOB: paboTa B
MaJIbIX TpyNIax, KOJUIEKTUBHOE BBINOJIHEHHUE 3aJaHUi B MOATPYIIAxX Jisi 00001eHus
TEeMaTUYECKOTO TEOPETUUECKOro MaTepuaja, paboTa B MajblX Ipynmnax Ipu pelieHuu
3a7a4, MpoOieMHOe oOydeHue (CTUMYJIMPOBAHHE CTYJEHTOB K CaMOCTOSTEIbHOMY
npuoOperennio 3HaHui). Ha mpakTHueckux 3aHATHIX MPEIyCMOTPEHO pEelIeHHE 3a7ad
0 BCeM TeMmaMm Kypca .BreimonHenue 3amanuii TpeOyeT HCHOJIB30BAHUS YYECOHUKOB,
MocoOMif 1 METONYECKUX YKa3aHUN K MPAKTHYECKUM paboTam.

Ha neknusx:
o nHGOPMAIIHOHHAS
JICKITHS. Ha
OPAKTUYECKUX3AHATUSIX
. pelIeHue 3aaay;
3aHsATHS, IPOBOAMMbIE B AKTUBHOW U HHTEPAKTUBHOM (popmax
Howmep HawmmeHnoBanne TeMbl ®dopma nposeeHus 3auatus | O0beM
TEMBI yacax
Tema 5 Cucrema «3emist — Jlyna» KotekTiBHOE BBITIOJTHECHHE 2
3aJlaHUN B OATPYINaxX JJis
Tema 7 [TpakTHYeckoe 3aHATHE Ha TeMy | OOOOIICHHS TeMAaTHICCKOro 2
«[InaHeThI- THTAHTHI) TCOPETUYCCKOTO MaTepuraia
Tema 6 [IpakTuueckoe 3ansaTHe Ha TeMy | PaboTa B ManbIx rpymmax 2
«IInaHeTsl 3eMHOH IPYIIIBI» IIPH PEIICHNH 3314
Tema 8 [IpakTuueckoe 3aHsATHE HA TEMY 2
AcTepouibl U METEOPHUTHI
Bcezo no oucyunnune 8

6. OueHoOYHbIe CpeACTBA /Jsi TeKYyHIero KOHTPOJIS YyCIeBaeMOCTH,
NMPOMEKYTOYHOM aTTeCTANMH 10 HTOraM OCBOCHMSI JUCHMIIIMHBI

@OoHJT OLIEHOYHBIX CPEACTB MO AUCUUIUIMHE (MOJIYJI0) BKJIIOYAET OLICHOYHBIE
MaTepuaibl, HallpaBJIeHHbIE Ha MPOBEPKY OCBOCHUS KOMIIETEHIIMI, B TOM YHCII€ 3HAHUMH,
YMEHHUH 1 HaBBIKOB. DOH]T OLIEHOUHBIX CPEJICTB BKJIIOYAET OLEHOYHBIE CPEICTBA TEKYILIErO
KOHTPOJIS U OLIEHOYHBIE CPEACTBA IPOMEKYTOUHON aTTECTALIUH.

@oHI OIEHOYHBIX CPEACTB MO AUCHUIUIMHE HaxomutTcs B Ilpumoxenun 1 x
MporpamMMe JUCIHUIIIUHBI (MOYIIIO).

7. Tabnuiia COOTBETCTBUSI KOMIIETCHIIUN, KPUTEPUEB OIIEHKH MX OCBOEHHS M OIICHOYHBIX CPEJICTB
Kpurepun oueHUBaHHS KOHTPOJBHBIX PadoT

OtMmeTKa S BBICTABISAETCS TIPU YCIIOBUH, UTO CTYAEHT BbIOMHWII 91-100% OtmeTka 4 BbICTaBIIsIETCS IPU
YCIIOBHH, YTO CTY/IeHT BbIoiHWI 76-90% OTMmeTKa 3 BBICTABIISIETCS IPH YCIIOBUH, YTO CTYICHT BBITTOIHII
60-75% OT1™meTKa2 BHICTABIISICTCSAIIPH YCIOBUHU,YTOCTY IeHTBBITONHIIMeHee0-59 %

Kputepun onenku rpu npoBeeHnu nuddepeHmpoBaHHOTO 3a4eTa B (hopMe TeCTHPOBAHUS

| «OTJIINYHO» | «XOopomo» ‘ «YAOBJICTBOPUTCIBHO» ‘ «HCYOOBJIICTBOPUTCIBHO»




CTYJICHT
01-100% wu wHabpan
46-50 GamtoB.

BBITIOJTHHII

CTyneHT

45 0a1oB.

BEITOMHUNCTYAeHT BhITTONHIWIT 60-
76-90% u Habpan 36-{75% u nadbpan 30-35
6aiios.

CTyJICHT BBITIOJIHHII MEHEe
0-59 % wm wabpan 0 - 29
0asIos.

Kpurtepun onenkn Ha nuddepeHINPOBAHHOM 3a4eTe MO BOMPOCAM

«OTIIMYHO «XOPOIIIO» «YJIOBJICTBOPUTEIBHOY» | «HEYIOBICTBOPHUTEIHHOY
CTYJCHT CTYJACHT  PACKPBIBACT | CTYJACHT packpbiBaeT | TeopeTHyecKuid BOIPOC
pacKpbIBaeT TEOPETHUECKHI BOMPOC, | TCOPETUUCCKUN BOIPOC | HE PaCKpBIT,
TEOPETHICCKHI MpakTHYeCKoe 3aJaHue | He B TIOJHOW Mepe, | MPaKTHYeCKOe  3aJlaHue
BOIIPOC OuiIeTa, | BHIIOJIHIET 0e3 | TOIyCKaeT HETOYHOCTH | HE BBITTOJIHECHO.
MIPAaKTUYECKOE OIINOOK, Ha | B popmynmpoBkax (1-2
3aJlaHHE BBIMOJHSICT | JOIIOJIHUTEILHBIE OImuOKN),
oe3 OIIKOOK, | BOIIPOCHI OTBEYAeT | MPAKTHUYECKOE 3aJaHHE
YBEPEHHO OTBEYACT | HEYBEPEHHO, JIOMYCKAET | BBIIOJHEHO YacCTHYHO,

HA JOMOJIHUTENbHBIE | HETOUHOCTH B | C IONYIICHUEM OIIHOO0K
BOIIPOCHI OTIPEICIICHUSX. B pacuérax

8. Meroauyeckne yka3aHusi A 00y4alOLIUXCSl MPH OCBOEHMH JAWCHUILIHHBI

PaGoTa Ha MpakTHYECKUX 3aHIATUSAX MPEANOJaracT pPEIICHHE 3alad C HCIOJIb30BaHUEM
yueOHuka: Boponmos-BenbsmunoB b. A. Actponomus 10-11 kiacc y4eOHUK: 0a30BbIi
YPOBEHb PEKOMEHJIOBAaHO MMHHCTEPCTBOM TipocBerieHus: Poccuiickoit ®Denepanvu / b. A.
Boponmnos-Benbsimunos, E. K. CtpayT. - 8-¢ u3znanue, ucnpasnennoe. — Mocksa : Jpoda, 2020
[Ipu moaroroBke k AudPepeHIUPOBAaHHOMY 3a4eTy HEOOXOIUMO ONHMPATHCS Ha YISOHUKH:

e Boponuos-BenbsimunoB b. A. Acrponomus 10-11 kiacc : yueOHUK: 0a30BbIii YpOBEHB
peKoMeH1I0BaHO MuHucTtepcTBOM TmpocBeiieHus Poccuiickoit ®enepanuu / b. A. BopoHIos-
Benssmunos, E. K. CtpayT. - 8-e uznanue, ucnpasnennoe. — Mocksa : JIpoda, 2020

e YUapyrun B. M. Knaccuueckass actpoHomusi: ydeOHOe mocobme / B. M. YUapyrun. —
Mockaa : [Ipomereit, 2013

e Actponomus : yueOHoe mocooue / B. U. lllymmsak, M. b. lllyaxamnos, A. I1. Knumenko,
B.B. Manemmun,. — Munck : Beimr. k., 2016

[Ipu moaroToBke oOy4arOMUXCsl IO TEMaM UCIOJIB3YIOTCS KOHCIEKTHI JIEKIIUH H UCTOYHUKH
OCHOBHOW W JOTOJHUTENBbHOW JuTepaTypbl. [loAroToBka MJOKIAJOB OCYIIECTBISECTCS C
HCIIO0JIb30BAaHIEM HOPMATHUBHO-TIPABOBBIX JOKYMEHTOB M yU€OHUKOB.

YcrHBI ompoc mo 3TOM Teme mpoBoauTcs B (opme Oecenpl. Pabora Ha MpaKTHYECKUX
3aHATHUSAX MPEANOJaracT aKTHBHOE y4acTHE B JUCKYCCHSIX M PCIICHHH 3ajad. J[Js MoaroToBKU K
3aHSATUSM PEKOMEHJIIYETCS BBIACIATH B Marepuajie NpoOJIEeMHBIE BOIPOCHI, 3aTParuBacMbIC
MIpernoaaBaTeseM B JIEKIUH, U TPyIIUPOBaTh HH(POPMALIMIO BOKPYT HUX.

Pemenune 3a1a4 nmpoBOAUTCS B TpyMHIe C 0OCYKACHUEM X0/1a pEUIeHNUs, IPUMEHSIEMBIX, CXEM,
croco0o0B, TPOBEPKOH Pe3yIbTATOB U MPOBEICHUEM pabOThI HaJl OIIHMOKaMHU.

TecTupoBaHuE NPOBOJUTCS IOCIE O3HAKOMIIEHHUS C MaTepuasioM TeMbl. OOydaromuiics
BBITIOJTHSIET TECTUPOBAHKE, pacCUYUTaHHOE 10 BpeMeHu Ha 40-50 MuHyT, Ha OyMa>KHOM HOCHUTEJE.
Tect BKIIOYAET B ceOs 3aaHUs PA3HOTO TUMA: HA BBHIOOP OAHOTO WM HECKOJBKUX MPaBUIBHBIX
OTBETOB, HAa COOTBETCTBUE, KPATKHIl M YMUCIOBON OTBET. J[1si MpOXOXkKACHUE TecTa JaeTcs OJIHA
nonsITKa. [lanee cBepstoTes U 00CyKAAIOTCS PE3yIbTAThI C ONPECICHHEM MPABIIHLHBIX OTBETOB.

[IpomexxyTouHass  aTrectauus IO  3TOM  AWCHUIUIMHE  TPOBOAUTCA B ¢opme
muddepenupoBanHoro 3adera. I[lpu moaroroke nuddepeHIUPOBAaHHOMY 3adeTy HEOOXO0IUMO
ONHPATHCS, MPEXKE BCEro, Ha UICTOUYHUKH, KOTOPbIE pa30oMpaInch Ha JICKIMOHHBIX 3aHATUAX U Ha
MaTrepuaiabl TPAKTHYECKUX 3aHATHH. B kaxaom Omiere muddepeHnnpoBaHHOTO 3adeTa
COJIEP>KUTCS JIBa BOIPOCaA.

9.Y4yeOHO-MeTOAMYECKOE U HH(POPMAIIMOHHOE 00ecneyeHue TUCUUILIUHBI
1. Yapyrun, B. M. Actporomus : 10-11 kmaccel : yaeOHUK 1151 00111e00pa3oBaTelbHbBIX
opraHu3zanui : 6a3oBbiii ypoBenb / B. M. Hapyrus, - 2-e u3a., ucnp., - Mocksa: [Ipocsemienue,




2018. — 144 c. , : un., uB., wi., noptp. ; 26 . — (Coepsr 1-11, Actporomusi). — ISBN 978-5-09-
059339-7. — TekcT : HeMOCPEACTBCHHBIH.

2. Actponomus : yaeoHoe nocooue / B. W. lllymnsak, M. b. lllyananos, A. I1. Knumenko, B
.B . Mansiun,. — Musnck : Beim. 1Ik., 2016. — 310 ¢. — ISBN 978-985-06-2759-9. — URL
; https://www.studentlibrary.ru/book/ISBN9789850627599.html (mara o6pamenwus: 09.09.2023). —
Pexxum noctyna: mo moamucke.

3. bnarun, A. B. Actponomus : yueO6Hoe nmocooue / A. B. brnarun, O. B. KoroBa. — Mocksa :
NH®PA-M, 2021. 272 c. — (Cpennee npodeccuonanbuoe oobpazoanue). — ISBN 978-5-16-
016147-1. — Texkcr : anextponHsrit. — URL: https://znanium.com/catalog/product/1141799 (nara
oo6pamenus: 09.09.2023). — Pesxxum gocTy1a: 1o MOJIMICKe.

4. T'am3a, A. A. Actporomus. [IpakTukym : yuebHoe nmocodue / A. A. 'amza. — 2-e u3.,
niepepad. — Mocksa : UH®PA-M, 2021. — 127 ¢. — (Cpennee npodeccnoHaabHOE 00pa3oBaHue). —
ISBN 978-5-16-015348-3. — TeKkcCT : 2IEeKTpOHHBIN. —

URL.: https://znanium.com/catalog/product/1215338 (nata obpamenus: 09.09.2023). — Pexum
JOCTYTIA: TI0 MOIHUCKE.

10. MaTepuaﬂbﬂo-TeXHuqecxoe U NIporpaMmmMHoO¢e o0ecnevyeHne JUCHUITHHBI
OcBoenue JUCHUITIIMHBI «ACTpOHOMHfI» npeamnojaract HCIIOJIB30BaHHUC ciaeayromero
MaTCpHUaJIbHO-TCXHUYCCKOTI'O oOecIrieueHu:

HaumeHnoBanue OG6opynoBaHue

KaOWHETa

KaGuner KommiekT mebOenu nisi mpernojaBaresnis — | MmT., KPecino mpenojaBarens — 2

ACTPOHOMHUU IIT., CTOJIBI yYeHHUYecKrue — 15 mT., mocagounbie Mecta s ydammuxcs — 30
[IT., IIKa( OTKPBITHII — 3 MT., CTOJ accUcTeHTa — | mIT., Jocka menoBas — 1
MT., WHTEPAKTHBHBIA naucriuied — 1 mr., koMmmpiorep — 1 mT. CTO¥KY
MoOunbHass — 1 mT., creHmpl oOywaromme — 3 IT., Xamo3n — 4 mrT.)

CBETWJIBHUK /U TOCKHA — | MmT., yackl — | mMT., CTON IJIs SKCIIEPUMEHTOB — 1
mT., To0yc — 4 wr., kapTa «3Be3aHoro Heba» - 1 mrT., kapta «IloBepxHOCTH
nmyHbI» - 1 mT., kapta «IloBepxHoctu Mapca» - 1 mr.,

JlaGopanTckas — 1 mT.: mkad 3akpbeITeiii — 1 mT., mkad oTkpeIThi — 1 1mIT.,



https://www.studentlibrary.ru/book/ISBN9789850627599.html
https://znanium.com/catalog/product/1141799
https://znanium.com/catalog/product/1215338

PKaao3u — | IIT., TeJaeBU30p — | IIT, BBIXOJ B MHTEPHET, BHYTPHUBY30BCKas]
KOMIIBIOTEpHAsl ~ CE€Th, JIOCTYIl B  JJICKTPOHHYI  HMH(GOPMAIIMOHHOA
oOpazoBarenbHyio cpeay. I10: Windows 10 x64, Smart Notebook, Microsoft

Office
Kabuner KoMmmiekT mebenu s mpemnogaBateis — 1 mIT., mocajodyHble MecTa IS
CCTECTBO3HAHUA  Cyyammxca — 50 mT., CKaMbU CO CIHMHKAMH 2-XMECTHBIE — 19 mIT., CTymbs
MCTOINKOU MeTajunueckrue — 13 miT., JoCcKa KjlacCHas MelloBas TpexcTBopyaras — 1 miT.,
[IPCITOIaBaHHUs HOYTOYK icl — 1 mT., BEIXOJ B MHTEPHET, BHYTPUBY30BCKasi KOMITBIOTEpPHAs]

CeTh, JOCTYIl B JJICKTPOHHYIO HH(OPMAIMOHHO-00pPA30BATENbHYIO Cpey.
[10: Mozilla Firefox, Google Chrome, Windows Professional 7 Russian,
Microsoft Office, 7-Zip, Kaspersky Endpoint Security mist Windows,
AdobeReaderll

YyeOHO-MeTOAUYECKAsT JIUTepaTypa s [aHHOW JHCUUIUIMHBI HWMEETCs B HaJU4YUU B
anexktpoHHo-Oubnoreunoit cucreme "ZNANIUM.COM", nmoctynm K KOTOpO# mHpenoCTaBiICH
oboyuaromumcs. OBC "ZNANIUM.COM" copepxuT mpou3BeNeHUsS KPYMHEHIIUX POCCHIHCKHUX
Y4EHBIX, PYKOBOJMTENEH TOCYJapCTBEHHBIX OPraHOB, MPENoJaBaTeiield BeAyLIUX BY30B CTPaHBI,
BBICOKOKBATU(DHUITMPOBAHHBIX CHEIHAIMCTOB B Pa3IMUHBIX cdepax OmzHeca. DoHA OMOITHMOTEKH
c(hopMUpPOBaH C Yy4ETOM BCEX M3MEHEHHUU 00pa30BaTENbHBIX CTAHAAPTOB M BKIIOYACT yYCOHHKH,
ydeOHble mocoOusi, MOHOrpaduu, aBTOpedepaTbl, NUCCEPTALMH, SHIMKIONCJAHH, CIOBApU U
CIIPaBOYHUKH, 3aKOHOJATEIbHO-HOPMATHBHBIC JIOKYMEHTBI, CICIHAIbHBIC MEPUOIHYECKUE
W3JaHUS M M3JIaHUs, BBIIyCKaeMble M3JaTeNbCTBAMU By30B. B Hactosimee Bpems ObC
ZNANIUM.COM  cootBeTcTByeT BceM TpeOoBaHMSM  (elepalbHBIX TOCYJapCTBEHHBIX
00pa3oBaTeNbHBIX CTAHAAPTOB CPEAHETO MPOHECCHOHATBEHOT0 00pa30BaHUsI HOBOT'O ITOKOJICHHUS.

Y4eOHO-MeTOUYECKasl JIUTepaTrypa i JaHHOW JUCUUIUIMHBI UMEETCS B HAJIUYHH B
AJIEKTPOHHO-OMOMMoTeunoi cucreme M3marenscrtBa "JlaHb", MOCTYynm K KOTOPO#M TPEIOCTaBIICH
obyuarormumcs. DbC WM3parenbctBa "JlaHp" BKIIFOWaeT B ceOs DJICKTPOHHBIE BEPCHH KHUT
m3gatenberBa "JlaHp" W ApYrMX BeOyIIMX M3ATENbCTB YYeOHOW JUTEpaTyphl, a TakxKe
AJIEKTPOHHBIC BEPCUU TEPHUOAMYESCKUX H3JAHMN MO €CTECTBCHHBIM, TEXHUYECKUM U TYMAaHUTAPHBIM
Haykam. OBbC UzparenncrBa "Jlanw" oOecmeynBaeT AOCTYI K HAay4dyHOU, yu4eOHOW nuTeparype u
Hay4YHBIM MMEPUOJUICCKUM H3TAHUSIM.




11. MeToabl 00yuyeHHs 1JI 00yYAIOIIMXCS MHBAJWAOB U JIMI ¢ OTPAHHYEHHBIMU
BO3MOKHOCTSIMM 310POBbSI.

B o0pa3oBarenbHOM IpoIecce HCHOJIB3YIOTCS COLMAIBHO-aKTHBHBIE M pe(IIeKCUBHBIC
MeTOIbl 00yUeHHsI, TEXHOJOTUH COIUOKYJIBTYPHONH pEaOMINTAIIMN C IEJIbI0 OKa3aHMs MOMOIIHU B
YCTAHOBJICHUU TMOJHOLEHHBIX MEXJIMYHOCTHBIX OTHOUIEHHHA C APYIMMH OOYy4YalOUIMMHCS, CO3JIaHUU
KOM((pOPTHOI'O MCUXOJIOTHYECKOTO KJIMMaTa B CTYAEHYECKOM rpymIe.

VYcnoBus 00y4eHUs] MHBAJIUIOB M JIUI] C OTPAHUYEHHBIMU BO3MOXXHOCTSIMU 370POBBSI:

- y4eOHbIE ayJIUTOPHUH, B KOTOPBIX MPOBOJATCS 3aHATHUS CO CTYJEHTAMHU C HApyUICHUSIMHU
ciayxa, oOopynoBaHel MyibTUMenuitHodt cucrtemoit (IIK u mpoekTop), KOMIbIOTEpHbIE
TU(PIOTEXHOJIOTUHU 0a3UPYIOTCS Ha KOMIUIEKCE ammapaTHbIX W IPOTPAaMMHBIX — CPEJICTB,
obecreunBaromMuX MpeodpazoBaHNe KOMITBIOTEPHOW WH(POPMAIIMH JOCTYITHBIE I CIIa00BUISAIIINX
¢hopMbl (YKPYITHEHHBIH TEKCT);

- B 00pa30BaTEILHOM IPOIIECCE UCTIONB3YIOTCS COIMAIbHO-aKTUBHBIEC U Pe(IEKCHUBHBIE
METO/1bl OOYUYEHHUsI: KeC-METO, METOJI TPOEKTOB, UCCIIEI0BATEIbLCKUN METO/I, TUCKYCCHH B (popme
KpYTJIOTO CTOJa, KOH(pEepeHIUH, METO MO3TOBOTO IITYpMa.



MMHHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA3OBAHMSI POCCHUMCKOM
OEJIEPALINN
Enabyxckuii uHCTUTYT ((uinai) denepabHOro rocy1apCTBEHHOIO0 aBTOHOMHOTO
00pa3oBaTENbHOTO YUPEXKJACHHS BBICILIETO0 00pa30BaHUs
«Kazanckuii (IlpuBomkckuii) ¢heaepaibHbI YHUBEPCUTET)

YTBEPXKJIAIO

3amecTUTENh JMPEKTOPA 110
00ps30BATCIIBHGH, 1eATEIPHOCTH
Eita0yxckoro uncturyra KOV

®OH/] OIEHOYHBIX CPEACTB I10 VUYEBHOU JUCHUITIMHE
BOVY .05 ActpoHomus

(HanMeHOBaHUE AUCIMILINHEI)

09.02.07 UadopMaimoHHBIE CUCTEMBI ¥ ITIPOTrPAMMHUPOBAHUE
(Ko 1 HAMMEHOBAHUE CIEITUATBHOCTH )

IIporpamMmmuct
(xBanmuuKanys BHITYCKHUKA)

r.EmaGyra, 2024



MUHHCTEPCTBO HAVKHU U BBICILIEI'O OBPA30BAHUS POCCUIMCKOM

®EJEPALTUIN

EnaGyxckuii uHCTUTYT ((humai) ¢peaepanbHOro rocyJapCTBEHHOTO aBTOHOMHOTO
00pa30BaTEIIHLHOTO YUPEHKACHUS BHICIIIET0 00Opa30BaHUI
«Kazanckwii (IIpuBoipkckuii) dhenepanbHBI yHUBEPCUTET»

Kourpoabhas padora

Tema 1. AcTpOHOMUSA B IPEBHOCTH

Konrpoabnas padora Nel
1. Yrto u3yyaer actpoHOMuUsi?

OtBer: (AcTpoHOMHSI — OTO HayKa, B paMKax KOTOpPOH

MIPOUCXOXKACHUE, CTPOCHHUE U Pa3BUTHE HEOECHBIX TEIl.)

2. Kakue 3Tanbl B pa3BUTHH ACTPOHOMHUH MOKHO BbIIEJIUTH?
Otsert: (1-it AaTnunbiii mup (1o H. 9) II-oit JoTeneckonmyeckuit (Hamra 3pa qo 1610r) I-mit
Teneckonmueckuii (1610-1814rr) IV-p1ii Cnekrpockomnust (1814-1900rr) V-writ CoBpeMeHHBIH

(1900 - Hact.Bpemsi).)

n3ydaercs BceneHHas,

3. IIpeacraButh rpaguyeckn (B BUAE CXeMbl) B3AUMOCBA3b ACTPOHOMMH € APYTMMH
HAyKaMH, NMOAYEPKUBAs CAMOCTOSAITEJbHOCTh ACTPOHOMHHM KAaK HAYKHM U YHUKAJIBHOCTH

npeaMera ee

U3y4YeHusl.

ACTPOHOMIA el N aTemaTixa ¢ 178
Punocodun

Dimnnka

“Buonorua

4, Yto Takoe HeOecHas cepa.

OtBet: (HeGécHas chépa — BooOpakaemasi cdepa MpOU3BOJIBHOTO paanyca, Ha KOTOPYIO
MPOCIHUPYIOTCS HeOECHBIE TeMa: CIYXKHUT JUIsl pELICHUS Pa3InYHBIX ACTPOMETPUIECKUX 3a4a4. )

5. Hapucyiite HeOecHy10 c(epy U IOKAKUTE HA Heil 0Ch MUPA, UCTUHHBII TOPU30HT,
TOYKHCEBEPA U 10TAa.

6. Hapucyiite HeOecHYI0 cepy U NOKAKUTE OCH MUPA, HEOECHBI IKBATOP U TOYKY
BECEHHEr0 paBHOJACHCTBHSI.

1 - remoGHoNOTHA

2 - KceHOoOHONOrHA

3 - kocMIUecKas GHONOTHA H
MeIHLIHHA

4 - MaTemaTHYecKaA reorpadua
5 - KOCMOXHMHA

A - chepryeckas acTPOHOMHA
b - acTpomerpun

B - HeGecHas MexaHHKa

I - actpodusuka

J - KoCMONOTHA

E - kocMoToHHA

K - kocmodr3zHka




OtBert: Ha 5 1 6 BOmIpoCH!
HebecHan cpepa

Puc. 12. HebecHas coepa:

O — ueHTtp HebecHo chepsl (MecTo
Haxoxaewua Habnioparens); P, — Ce-
BEPHLIA nonioc Mupa; Ps — IOXHLIRA
nonioc mupa; PyPs — o0Cb Mwu-
pa (nonapHas ocb); Z — 3EeHWUT:
Z' — Hagwp; E — Boctok; W — 3a-
nan; N — cesep; S — ior; Q — Bepx-
HAf  To4yka HebecHOro akeaTopa;
Q" — HWMXHAA TOouka HeDeCcHoro ak-
Batopa; ZZ' — BepTukanbHas NuHUS;
PyMPs — kpyr cknoHeHus; NS — no-
nyaeHHas nuevs; M — cBeTuno Ha
HebecHo chepe

3a BeimonHeHue 3amaHusa 1-4 BeicTaBisgercs 0-1 Oamn 3a BuIMONHEHHWE 3amaHus 5-6
BeIicTaBisgercsa 0-2 Gamna

Tema 3 JleToucumcjieHNEe H €ro TOYHOCTh. ONTHYECKasi ACTPOHOMMSI

Konrpoabnas padora Ne2

1. Kak nmosiBWICHA KajleHJAapb, KAKOBO ObLJIO €ro nepBoHa4YajibHOe NpeIHa3HAYeHue?
OtBet: (3apoxIeHHEe TEpBBIX KaJleHIAapeld HaJYaloch e€me BO BpEeMEHa IPEBHEHIITNX
nuBuIM3anuii. OHU OBUTH HEOOXOIHWMBI JUIS TUTAHUPOBAHUS XO3SHCTBEHHOW NEATEIBHOCTH
Mpa3THOBAHMS PEIIMTHO3HBIX COOBITHIA.)

2. Ha3zoBuTe OTIHMYHNTEIbHBIE OCOOCHHOCTH IOJHAHCKOIO0 CTHJIS JIETOMCUYHCIECHMSI.

OtBeT: OTiMuuTenbHbIe 0cOOeHHOCTH KOIHMaHCKOTro KajJeHaaps. roj COCTOUT u3 365 nHel u
6 yacoB BHCOKOCHBIM roj J00aBisieT JeHb B Mecsl (eBpanb KaxAblii 4- TOa SBISETCS
BHCOKOCHBIM

3. Ha3oBuTe OTJIMYHUTEIbHbIE 0COOEHHOCTH I'PUTOPUAHCKOr0 CTHJISA JIETOMCYUCJIEHHS.

OTtBer: ['pUrOpuMAHCKUI KajeHIAph — CHCTEMa HCYMCICHHUS BpPEMEHHU, OCHOBAaHHAs Ha
HUKInYecKoM obpamenuu 3eminu Bokpyr ConHua.
4. ChopmynupyiiTe  nmpaBMJIO  pacnpelejeHUs]  BHCOKOCHBIX  TIOA0B B

TPUTOPHAHCKOMKAaJIeHAape.

OrtBer: [IpaBuio BUCOKOCHBIX T'OJOB B TPUTOPHAHCKOM KajeHIape: Eciaum mopsakoBblii HOMEp
roja He OKaHYMBAETCs BYMs HYJIIMH U JIeTUTCs 06e3 ocTaTka Ha 4, TO TOJl BUCOKOCHBIH, a eCciIu
HE JENUTCS, TO — MpocToil. Eciam mopsnkoBelii HOMEp roja OKaHYMBAETCS ABYMS HYJISIMH U
YHUCJIO COTEH B MOPSAJIKOBOM HOMEpE roja AeiauTcs 06e3 octaTka Ha 4, TO o]l BACOKOCHBIH, a eCliu
He naenurtcsi, To — mnpocroil. Hanpumep: 2011 — mnpocroif, 2012 — Bucokocusiii, 2013 —
MpPOCTOM U T.A.

5. Ha3zoBuTe cucTeMBbI CY¢Ta BPpEMEHH.

OtBet: Cucrema cyeTa JJIUTENIbHBIX MPOMEKYTKOB BPEMEHU Ha3blBaeTCs KajleHnapem. Bce
KaJCHJapu MOXXHO Pa3JeNuTh HA TPH TJIABHBIX THIIA: COJNHEYHBIE, JIYHHBIE M JIyHHO-COJIHEUHBIE.

6. Y10 TaKoe COJTHEYHBIH KAJIEHAAPb.

OtBet: B ocHOBe COJHEUHBIX KaJleHIApeH JIC)KUT MPOJODKUTENFHOCTh TPOMMYECKOTO TO/a, B
OCHOBE JIYHHBIX — MPOJOJIKUTEIBHOCTD JIYHHOTO, MecAlla, JyHHO-COJTHEUHbIE KaJlleHAapHu



OCHOBaHBI Ha 00OHWX 3THUX nepuoaax. COBpCMCHHBIﬁ KaJICHAapb, HpHHS[TBIﬁ B OOJBIIHHCTBE
CTpaH, SABJIACTCA COJTHCYHBIM KaJICHAAPCM

3a BemmosHenue 3aganusa 1-7 BeictaBisgeTcs 0-1 Gain

Tema 4 Uccaenopanusa CoJiHeYHON CHCTEMbI

Konrpoabnas padora Ne3

1. Boabmas mnoayocs opoutsl FOnurepa 5 a.e. KakoB 3Be3aHBbI NepHoa ero
oOpameHussBOKpyr Cosanua?

OtBet: (Cuaepudeckuii nepuos odpamenns Bokpyr Comana 11,86 3emHoro roga)

2. 3Be3aubli nepuoa obpamenus KOnurepa Bokpyr Connua cocrasinsier 12 net. KakoBo
cpennee paccrosiuue FOmurepa no Connma? Oteet: (5 a.e)
3. Komera T'ansiest umeer 3xkcueHTpucuretr €=0,967 u nmepuox odpaumenusa 76 Jert.

Omnpeneaure 60JBIIYIO M0JYOCh OPOUTHI, IepUTreibHOEe U adeibHOe PACCTOSTHUS KOMEThI.
I'ne pacnosoxken adgennii kKomeTbi?

OtBet: Vcnones3ys tpetuii 3akon Kemsepa 3nauenue 0osbiioil mojiyocu 3eMHOM OpOUTHI,
omnpezensieM nepureiabHoe q u adenbHoe Q paccTosiHus; rae a ang 3emnu la.e., T3 3emunu 1 rog,
Tr = 76 ner. TA%/T3"? = a”3/a3’3; a =3 V5776/1 = 17,942 a.e. q=a (1 - e) = 17,942(1 — 0, 967) =
0,592 a.e.Q=a(l +e)=17,942(1 +0,967) = 35,292 a.c.

4, Kak nanexko or CojiHIAa HAXOAUTCHA IJIAHETA, €CJIU ee OPOUTAJBHBIN Nepuoj
cocrasjsietT 8iaetr?

OtBet: [lnmanera, y KOTOpoW OpOMTaNbHBIM MEpUOJ COCTaBIseT &8 JIET, HAXOAMUTCS Ha

paccTostHUM NpuMepHo B 12,61 acCTpOHOMUYECKUX SAUHHUI] OT COJTHIIA.

5. Boabmas moayoch opoutbl Mapca 1,5 a.e. Yemy paBeH 3Be3/HbIl MepHOI €ro
oopamenusi BOKpyr Coanna? (OrBet: 1,86 rona.)

3a BeInonHeHue 3amanus 1-5 Beictasisiercs 0-1 6an

Tema 5 Cucrema «3emuss — Jlyna»
KonTpoabHasi padora Ne4

1. Yro siBIsieTCS NMPUYHMHOI CMeHbI BpeMeH rojaa Ha 3emue?

OtBet: [IpuunHOil cMeHBI BpeMEH roja SIBISETCS HAKJIOH 3€MHOM OCH MO OTHOIICHUIO K
IJIOCKOCTH SKJIMNTUKY U BpalieHue 3eMiin Bokpyr ConHua.

2. C kakoii ckopocThbio aBr:KeTcst 3emiist BOKpyr Connna? (OrBer:30 kM/C)

3. Kakum o06pa3om moria odpaszoBarbesi Jlyna?

OTtBeT: BoJBIIMHCTBO y4YEHBIX NpHUAEpKUBaeTCs Bepcuu, uro JlyHa Obuta co3gaHa u3-3a
r100aJIbHOTO CTOJIKHOBEHUS 3€MIIM M ITPOTOIUIaHeTHl Telun, 1o pazmepam Oau3Kkoi kK Mapcy.

4, Uro HazpBaroT (azamu JIyHbI?

OtBet: ¢aza Jlynbl - 3170 BuUaumas Qopma 4YacTH, HEMOCPEACTBEHHO OCBEIIEHHOMN
Connuewm, JIyHbl, €ciiu cMOTpPETh ¢ 3eMIIn

5. Eciu ayHHBIH cepn moxo:xx Ha O0ykBy «C», To B kakoil (paze naxoaurtca Jlyna, B
pacryumeiinim yosiBaomeii? OTBer: (CTaperouuii, T.€ yObIBarOLINIA)

Yrto Takoe TepmuHatop? (OrtBer: TepMuUHATOP — acCTPOHOMHYECKHWU TEPMUH, JIMHUS
CBETOpAa3/esa, OTAEISA0IAas TEMHYIO YacTh IUIAHETHI OT OCBELEHHOM. )

6. [Tepeuncnure ¢dazpr Jlynsl. OtBer: (das3pl JlyHbl: HOBOJIyHHE, MEepBas 4YETBEPTb,
MOJIHOJYHHUE U TTOCIIETHSS YeTBEPTH (Tak)Ke U3BECTHAS KaK TPEThs MJIA MOCIIEIHSS YeTBEPTh)

7. Yepe3 kakoe BpeMs MOBTOPAETCH CMeHA JYHHBIX (pa3? OTBer: (1IUKI TyHHBIX (a3
(cunonmueckuii nepuon JIyHsr) moBTOpsieTcs: B cpeHeM Kaxabie 29,53 naHsi.)

8. IMouemy JlyHna Bceraa oopamiena k 3emuie oaHoii cropoHoii? OrBer: (OHa Bcerga
oOpamieHa k 3emJie OJTHOM M TOW K€ CTOPOHOMW, TO ecTh oOpamienne JIyHBI BOKpYT 3emMii U
BpalleHue BOKPYTI COOCTBEHHOH OCH CHHXPOHM3UPOBAHO. OTa CHHXPOHHW3alMs BBbI3BaHA
TPEHHEM IPUIUBOB, KOTOPBIE Mpou3Boaniia 3emiist B 06osouke JIyHbI.)

9. B yem npuyMHA COTHEYHBIX M JYHHBIX 3aTMenuii? OtBet: ([IpyunHBl HacTyIICHUS


https://translated.turbopages.org/proxy_u/en-ru.ru.8288d3ad-657c5d35-ffbe764d-74722d776562/https/en.wikipedia.org/wiki/Moon
https://translated.turbopages.org/proxy_u/en-ru.ru.8288d3ad-657c5d35-ffbe764d-74722d776562/https/en.wikipedia.org/wiki/Earth

COJIHCUHBIX M JYHHBIX 3aTMCHHI OJJMHAKOBBI: OJIHO HEOCCHOE TEJI0 OTOpachIBacT TCHb U
3aCJIOHSET APYTOE.)
3a BemonHenue 3aganua 1-13 BeictaBigercs 0-1 Gain

Tema 7 Il1aHeThI- THTAHTBI

Kountpoasnas padora Ne6

1. B ueMm cxoacTBO M padinuuve GU3NUYECKHX XAPAKTEPUCTHK IUIAHET TMTaHTOB?

OtBeT: DOTO ra3oo0pa3Hble Tella C MOIIHBIM MPOTSHKEHHBIMU aTMocdepamu, OBICTPO
BpAIllalOTCsA BOKPYT CBOMX OCEH, UMEIOT MHOTO CITyTHHKOB, TaK)Xe€ BCE OHM 00JaJal0T KOJIbLIAMHU.
V miuaHeT-TuraHToOB HET HU TBEPAOW HE KUJKON MoBepXHOCTU. OCHOBHBIE KOMIIOHEHTHI BCEX
IJIAaHET-TUTAaHTOB — TEJIU U BOAOPO.

2. Kakas mianera sBJsierca camoii 0ojbmioii B CoiHeuHoH cucreme?
OtBet: FOnuTep
3. Y Kkako#l IJIaHeThI caMoO€ MOIIHOE€ MarHUTHOeE moJie? Y Kakoil IUIaHeThl caMasi

ooJbIIasicHCTEMA KoJien?
Oteet: HOnutep oOnamaeT caMbIM CHJIBHBIM MarHuTHBIM mosieM B COJIHEYHOW cHCTEMeE.
Camas Oonwirasicucrema kosen y CatypHa.

4, Kakas nianera pacnoJjioxkena ganabuie Beex ot Coanua? Orser: Henryn
5. B 4eM cOCTOST OCHOBHbIE TPYAHOCTH NPH KOJOHHU3AIUHN IUVIAHET-TUTAHTOB M
HXCILYyTHHUKOB?

OtBet: Mo u EBpomna HaxomsTcs OJIMKe APYruX JIyH K Fa30BOMY TMTaHTY, MIO3TOMY Ha HHUX
NPUXOIUTCS OOJIbINasi oS u3nydeHus. K Tomy ke, y HUX OTCYTCTBYET MAarHWUTHOE Tojie, a
atMoc(epa CHIBHO pa3pekeHa. TpaHCHIOPTHPOBKA IKHITAXKEH, 000PYIOBaHUS U PECYPCOB ISt
CTPOUTEIbCTBA KOJIOHMH TpPeOyIOT MHOIO0 BpPEMEHH, KakK MW TPYy30IOTOK B 0OpaTHOM
HaIpaBJICHUH.

3a BeinoaHeHue 3aganusa 1-5 BeictaBmsercsa 0-1 Gamn

Tema 8 AcTepouabl 1 METEOPUTHI

KonTpoabnasi paGora Ne7

1. Kak oTiu4uTh npu HAOII0EHUSIX aACTEPOH OT 3Be3/AbI?

OT1Bet: Kak OTIMYHUTE acTEpOU OT 3BE3/Ibl. SIPKOCTh: 3B€3/1bl HMEIOT MOCTOSHHYIO SIPKOCTD, a
acTepoHibl — HET. ACTEpOUIBI MOTYT MEPEXOIUTh OT HEOOJBIIONW SPKOCTU K OYCHb SPKOMY
CBEUEHUIO U HA0OOpOT. J[BMXKEHHE: acTepOuAbl MOTYT JBHUIaThCs C BBICOKON CKOPOCTBIO IO
HeOy, B TO BpeMmsl Kak 3Be3/Ibl OCTalOTCA Ha Mecte. Eciu Bbl BUAHMTE, YTO HEOECHOE Teo
nepeMeniaeTcs, 3To cKopee Bcero acrepoun. LIBeT: 3Be3/bl MOTYyT UMETh pa3JIMYHbIC LIBETA, a
acTepou/Ibl 0OBIYHO OEIIbIE UITU CEpPBIE.

2. KakoBa dopma GosbmMHCTBA acTepoua0B?

OtBer: ®opma OOJBIIMHCTBA ACTEPOUJIOB — HEMPABHIbHAas. JTO CBSI3aHO C TEM, YTO
HUYTOXKHAsI CUJIA MPUTSDKEHUS HE MOXKET MPUIATh UM MapooOpasnyio ¢opmy. Tonbko cambie
KpYIIHbIE acTepOUIbl UMEIOT (hopMy 11apa (€Cli C HUIMU HE CTAJIKUBAIUCh TOJOOHBIE TENa).

3. KakoBbl npuMepHO UX pa3Mepbi?

OtBeTr: BonpmmHCTBO acTeponpoB - OechOpMEHHBIE TIBIOBI pa3MepPOM OT HECKOJIBKHX
METPOB JI0 HECKOJIBKUX COT METPOB. TOIBKO camble KPyIHBIE aCTEPOHIBI HMEIOT CHEPUIECKYIO
dhopmy. Pazmepsl B cpearaem ot 100m g0 1000M.

4. I'ne cocpenoroyena GosblmIasi 4YacTb acTepoMI0B?
OtBeT: Mexy Mapcom u FOnurepem.
5. B uem 3akui0uaeTcsi acTepoMIHAS ONMACHOCTH?

OTtBeT: Bo3MOKHAasI yrpo3a CTOJKHOBEHHUS TUIAHETHI 3eMJIsl ¢ TBEPIBIM KOCMUYECKUM TEIIOM
(mamo#t mmanetoit) or 1 kM m Ooisee. B kagecTBe 00BEKTa 0COOOW OMACHOCTH ACTEPOUIBI
paccMaTpUBarOTCS BBHJY OTCYTCTBHUS HaAEKHBIX CPEIACTB MX PAHHEr0 OOHApPYXKEHHs, a TaKKe
3aIHUTHI OT YIaPHOTO BO3JICHCTBUSI.

3a BeimoaHeHUe 3amanusa 1-5 BeictaBisercs 0-1 Oamn



Tema 9 KomeTnl u meTeopsl KoHTpoJsibHasi padoTa Ne8

1. YeM O0TIMYAIOTCH KAPJMKOBBIE IUIAHETHI OT APYrux tesa CoiHe4YHOH cucremMbl?

OTtBet: KapinkoBbie miaHeThl UMEIOT KpYyTIyio (hopMy U Bpamiatotrcsi Bokpyr CojHia, HO He
JTOMHUHHUPYIOT Ha CBOEH opOuTe (HE pacyWIarT MPOCTPAHCTBO OT APYTUXx o0beKkTOB). Kapmuku
CIMIIKOM MaJIEeHbKHE, W WX TpaBUTALMM Ha 3TO IPOCTO HE XBaTaeT. KapiMKOBbIE IJIAHETHI
OTJIMYAIOTCS OT CIIyTHUKOB T€M, 4TO oOpauiatoTcsa BOKpyr CoJiHIla, a HE BOKPYT JIPYyTHX IUIaHET.
He cumras IlnyToHa, kapiukoBbBIMU IUlaHeTaMM nOpu3HaHbl Llepepa, Xaymea, Makemake u
Opuna.

2. Hocae 3axoma CoaHpna Ha 3amaae BuAHa KoMera .Kak oOTHocuTeJIBHO
rOPM30HTAHAINIPABJIEH ee XBOCT.

OtBet: Eciiu ConHile caauTcest Ha 3amaje, a Komera JIeTUT BOKpyr CoJiHIla MPOTUB 4acOBOM
CTpEJIKH, KaK U 3emis, To obnereBmas ColHie KomeTa OyneT HabIi01aThCs Ha 3anaje U JIeTeTh
ot ConHua, 3HaYUT, XBOCT OYy/I€T HaNpaBJeH BHU3, K BUIUMOMY F'OPU30HTY.

3. Kaxkue TeJs1a oTHOCATCS K MaJIbIM TesiaM COJIHEeYHOH cucTeMbl?

OtBer: K ManbiM Tenam COJIHEYHOM CHUCTEMBI OTHOCIT KOCMHMYECKHE Tejla, KOTOpPbIE HE
SIBJISIIOTCA HM IUIAHETAaMHM, HM KapJIUKOBBIMHU IUJIAHETaMU, HU UX CIHYTHUKAMH. ODTO KOMETHI,
acTepOu/Ibl, KEHTaBPhI, TaMOKJIOUIbl, METCOPHBIEC TeJa, MEKIJTAaHETHBIN ra3 u nbeuib. X obmas
Macca HUYTOXHA [0 CPAaBHEHUIO C OOJBIIMMU TJIaHETaMu, He TOBOPs yxke o CoJHILe.

4, ITouemy y koMeThI ObIBAET XBOCT?

OtBet: Korma xomersl npubnmxkarorcs K COJHILy, OHM HarpeBaroTCsi, YTO MNPUBOIAUT K
BBIJICJICHUIO Ta30B U3 MX JIEASHBIX KOMIIOHEHTOB. DTHU ra3bl IPEBpAIAlOTCS B JIJIMHHBIE SIPKHE
XBOCTBI, 4TO o0sierdaeT ux ooHapyxenue. Komersl 0ObIYHO UMEIOT IBAa XBOCTA: OJWH U3 MbLIH, a
JpYroi U3 ra3a 3apsiKEHHBIX HOHOB.

5. B uyeM oTiMYMe cOCTaBa KOMETHOIO BelleCTBA OT BellecTBa 00JBINMHCTBA
acTepouoB?

OTtBeT: OCHOBHOE pa3jinuKe acCTEPOUJOB U KOMET — B COCTABE BEIIECTBA: aCTEPOUIbI — 3TO
HeOecHbIe Tela B OCHOBHOM KaMEHHOTO COCTaBa, a KOMETBI — 3TO TeJla NMPEUMYIIECTBEHHO
nensHble. J[pyroe BaxHOE pa3nnune — pasHHUIA OPOUTATHHBIX MTApaMeTPOB, TO €CTh Pa3Iudne
(GbopMBI OpOHTHI.

6. YeMm oT1MUaETCS METEOpP OT MeTeopuTa’?

OtBeT: MeTeop — 3TO KOCMUYECKHH KaMeHb, KOTOpBIH cropaer B aTrmocdepe 3emiu, a
METEOpUT — OTO KOCMUYECKHUU KaMeHb, KOTOPBIH BBDKHUBAET MPHU MPOXOKICHUH Uepe3
aTMocdepy 3eMil M ynapseTcs O ee MOBEPXHOCTh MeTeop TakKe M3BECTEH KaK I1aJaroIias
3Be3/1a, @ METEOPUT — ITO TBEP/IbIil 00JIOMOK KOCcMOca

7. Kaxkue Buabl MeT€OPUTOB Bbl 3HaeTe?

OtBer: Ecnmu TOBOPUTP O BHIAX METEOPUTOB, TO HauOoyee pacHpOCTPAHEHBI TaK
Ha3bIBa€Mble KAMEHHBIE XOHJPUTBI, OHU COCTABIAIOT 85,7% OT KOJIMYECTBA BCEX H3BECTHBIX
MereopuToB. OcTaibHble 3 TPYNIBI MEHEE MHOTOYUCICHHBI M MPEJICTAaBICHBl KaMEHHBIMH
axougpuramu (7.1%), xenesubimu (5.7%) u ikene3okameHHbiMU MeTeopuTamu  (1.5%).
JluieHHble XOHIp KaMEHHbIE METEOPUTHI TOTYUMIIM Ha3BaHHUE aXOHIPUTOB.

8. Kakoe u3 MaJjbIXx TeJ NPH CTOJIKHOBEHHHM TMPEACTABJAET HAN0OIbIIYIO
ONMACHOCTH JUIskM3HU HA 3emute? Kak Mo:kHO n30ekaTh Takoi KaTacTpo@bi?
OtBer: Kaxaplii U3 HUX — NpeACTaBIsieT MOTEHUUaNbHYIO0 yrpo3y s 3emiuu. Ocobo

omnacHbl T€ HeOeCHbIE Tella, KOTOphIE JIETAT K HaMm co ctopoHbl Connua. Ha gone packanenHoit
3B€3/bl UX HE BUJHO. ... YTOOBI M30ekKaTh CTOJIKHOBEHHUS, aCTEPOU] HAJ0 JMOO B30pBaTh WU
U3MEHUTh TpPaeKTOpHio ero mnosera. Crnoco0d NEepBBII — YHHUYTOXHTH acTepOU] SACPHBIM
3apsnoM. Ho 31ech ciMImkoM MHOTO MUHYCOB. BMecTo OHOTO KpymHOTO OOBEKTa Ha 3eMITIO
MOXeET ymnacThb rpaa obmoMkoB. Torga miomans nmopaxkeHus yBenunuutcs. Kpome Toro, maxke
eciu 00J1aK0 U3 OCKOJIKOB MPOJETUT MUMO, OHO MOKET COpBaTh C 3eMiin atMocdepy, yBieKas 3a
€000l yacTHUKK BO3aAyXa. ... M3-3a cuiibl yy1apa KOCMHUYECKOE TEJIO OTKIIOHSETCS OT MpeKHeH
TpaekTopuu nojiera. ECTb u 1pyroii BapuaHr.



3a BeinosiHeHue 3ananus 1-8 seictasusercs 0-1 6an

Tema 11 Hama I'anakruka. Konrpoabnasa padora Ne9

1.  Yro Takoe rajakTHKa.

OtBer: [amakTWka-3TO TPABUTAIIMOHHO CBS3aHHAas CHCTEMa 3Be3Jl, OCTAaTKOB 3BE3],
MEK3BE3/IHOr0 rasza, NMbUId U TeMHOW Marepuu. CIOBO MPOUCXOIUT OT rpedyeckoro galaxias
(yara&loc), OykBanbHO "MIleUHBIH", UTO O3HayaeT rajakTuky Mieunsiit Ilyts, comepkamniyto
COJIHEUHYIO CUCTEMY.

2. YTo BXOJHUT B COCTAB rajIaKTHKH.

OtBer: B cocraB l'amakTukyu BXOOAT 3BE31bI M 3BE3AHBIE CKOIUIEHHUS. Yuciio 3BE3L B
lanaktuke nopsaka 1012 (tpumimona). Macca I'amaktuku cocrtasisieT npumepHo 500 mupa.
macc ConHua.

3 Kaxkue ObIBalOT 3Be3/1HbIE CKOIJICHUS.

OTtBeT: Bhiaensercs 1Ba OCHOBHBIX THIA 3BE3HBIX CKOIUICHUM: IIAPOBBIE U PACCESIHHBIC; B
ntoHe 2011 roma craio u3BeCTHO 00 OTKPHITUH HOBOTO KJlacca CKOIUICHUH, KOTOPBIN COYETaeT B
ce0e MpHU3HAKHU U IIAPOBBIX, M PACCETHHBIX CKOIIJICHUH.

4, Kakwue 3B€31b1 BXOAAT B IIAPOBbIE CKOMJICHUA

OTtBeT: B cocTaB mapoBbIX CKOIJIEHUH BXOJAT, KaK MPaBUIIO, 3BE3/BI KEITOr0 U KPAaCHOTO
IBE€Ta, C MacCaMM MEHee€ JByX COJIHEYHBIX MacC. TakoW cOcTaB IIApOBBIX CKOILICHUU
00yCJIOBJIEH Te€M, UTO OoJiee ropsiure U MacCUBHBIE 3BE3/IbI B3OPBAINCH KaK CBEPXHOBBIE WJIU B
XO0J€ JBOJIIOLMH, Npoias udepe3 a3y IUIaHETAPHOM TYMaHHOCTH, MPEBpAILAINCh B Oesble
KapJIUKU.

5. Ha3zoBuTe BHABI TYMAHHOCTEI.

OtBer: B KOHIE KOHIOB, Yyuy€Hble 0000IIMIM BCE, YTO M3BECTHO O MPEKPACHBIX
CBEpPXCKOIUIEHUSX TBUIM, Ta3a W CBETa B BUAUMOW WU AOCTyNHON BceneHHol. Tem cambiM
BBIJICJIMIIA OCHOBHBIE BUBI TyMaHHOCTEH. OHU OBIBAIOT CBETJIBIMU U TEMHBIMU

6. B co3se3auu JIUpbI HAXOAUTCH TYMAHHOCTbD.

OtBet: Tymannocts Kosbriio M57 (ap. vazBanme NGC 6720) — mianerapHas TYMaHHOCTb,
KOTOpasi pacmnojokeHa B co3Be3guu Jlupel. Haxomurcs Ha paccrossuuum npumepno 2 300
cBeToBbIX JieT (700 mapcek) oT 3emin.

8 HaszoBuTe npuMep NbLIEBOH TYMAHHOCTH.

OtBet: JlaHHBII BUJ TYMaHHOCTH BBITVISIAUT KaK CBO€OOpas3HbINM MpoOBaJl, BBIACISIONIUNCS Ha
(doHE CBETIOrO0 KOCMHYECKOTO CTyCTKa. JTOT (parMeHT MOXKHO HAOJIIOJaTh B CO3BE3IHH
OpuoHa, rae nonoOHbIM nuiedd pasgenser eguHoe oOJIako Ha JABe 4yeTkue 30HBL. Ha Qone
Mineunoro IlyTu Takxke BCTpedaroTCsl MbUIEBbIE YYAaCTKH, KOTOPBIE SIPKO BBIpAKEHBI B 00JIaCTH
3meeHoc1a (TYMaHHOCTh 3Mest).

9. IlepeumncianTte BUIABI FAJIAKTHK.

OtBetr: CyllecTBYIOT TPH OCHOBHBIX THIA TaJaKTHK: JJUIMITHYECKUE, CHUpajbHbIC, U
HeperyJsipHble (HerpaBUIIbHbIE).

10. Kak MOKHO onpeeJuTh PACCTOSTHUE 10 TAJTAKTHK.

OtBet: CHayana u3MepsieTcs KpacHOE CMEIIeHHWE TaJIaKTUKU C MOMOIIbI0 creKkTporpada.
3aTeM, UCIONB3ys 3akoH Xa00i1a, pacCTOSHHUE 10 TAAKTUKHU ompeaensieTcs mo ¢opmyne D =
V/HO, rne D — paccrosinue, V — CKOpOCTh yaaneHus rajaktuku, a HO — mocrosinaas Xa006:a.

11. Kakue Bbl 3HaeTe CIUPAJIbHbIE TATAKTUKH.

OtBet: K cnupaibHbIM rajgakTUKaM OTHOCUTCS OOJIBIIMHCTBO HAOJIIOJa€MbIX TajdakTHK, a

taxoke Hama ["anmakTuka, ['anaktuka Aaapoménsl (TymannocTs Auapomensi, M 31)
12.  Yrto Bam H3BECTHO 0 KBa3apax.



OTtBet: KBazap — Tunm oOBEKTOB BCEIEHHOH, KOTOPBIC OTIUYAIOTCS JOCTATOYHO BBICOKOM
CBETHMOCTBIO U TAKUM MAaJIBIM YIJIOBBIM Pa3MEPOM, UYTO Ha MPOTSHKEHUU HECKOJBKHUX JIET TMOCTe
O0OHapyXeHUsI UX HE MOJyYaloCh OTIUYUTH OT «TOYEUHBIX HCTOYHUKOB» — 3BE3NM. KBazapwl
SIBJISIIOTCS. BEChbMa yAMBUTEIBHBIMU M 3araJJOYHBIMUA BHETATAKTUYECKHUMHU OOBEKTAMH; CYJs IO
BCEMY, 3TO CaMble CHIIbHbIC HCTOYHUKU YHEPTUU B KOCMOCE.

13. KaxkoBa cTpykTypa BcesienHoii.

OTtBeT: BceneHHasi COCTOUT U3 MyCTOT (BOHIOB) M raJaKTHYECKUX HUTEH, KOTOPHIE MOXHO
pa3buTh HAa CBEPXCKOIUICHMS, CKOIUICHMs, TPYINIBl TallaKTUK, a 3aTeéM W Ha TallaKTHKH.
lajakTUKM COCTOAT M3 3BE3], 3BE3/IHBIX CKOIUICHHH, MEX3BE3/IHOTO rasa, MbUIM U TEMHOH
MaTepuu. 3Be3/Ibl UM TPYIIIBI 3B€3]] 00pa3yIoT 3BE3/IHbIE CHCTEMBI.

14, MerarajakTuka cTadWJibHA WJIN IBOJIONHOHUPYeET?

OtBer: MertarajgakTuka He cTalpoHapHa. MeTarajakTHKa 3BOJIOIHOHHPYET.

15. Yrto Takoe mocrosiHHas Xa00.1a 1 YeMy OHAa paBHA.

OtBer: [locrosiunas Xao6mna (mapamerp Xao66na) — ko3 HUIIMEHT, BXOIAIMUNA B 3aKOH
Xab0ia, KOTOPBIN CBA3BIBACT PACCTOSHHUE 0 BHETAJAKTHIECKOTO 00BheKTa (TATAaKTHKH, KBa3apa)
CO CKOPOCThIO ero yaaneHus. O0br4yHo o003HavaeTca 6ykBoit H. Umeer pazmepHOCTh, 00paTHYIO
Bpemenu (H = 2,2-10—18 c—1), HO BpIpakaercss oOBIYHO B KM/C Ha Meramapcek. HamGoisee
HaAEKHas OlleHKa MocTossHHON Xab6ima Ha 2013 rox cocrarnsma 67,80 £ 0,77 (km/c)/Mnk[1]. B
2016 romy sTa oreHka O6bpuIa yrouHeHa 110 66,93 + 0,62 (km/c)/Mnk[

16. Ckoabko mpuMepHO JieT Hameil MerarajakTuke.

OTtBeT: MeraramakTruka - 3TO TpeJeibHas 10 CTENeHH OONIHOCTH W 00beMy, oOiamaromas
CTPYKTYPHOCTBIO Ha BCEX CBOMIX YPOBHSIX CHCTEMa KOCMUYECKUX 00BEKTOB Maccoi okoyio 10 52
kr, pasmepamu okoio 10 23 - 10 24 xm (=14 MwuHMapAOB CB. JIET) W Bo3pacToM 1m0 14
MUJUTHAPJIOB JIET.

17. Yrto OyaeT mpouCXOAMTh, €CJIM MJIOTHOCTHL MeTarajakTuku OyJaeT MeHbIIle 102 kr
Im3
OtBeT: Hanpumep, eciu MIOTHOCTh MaTepUU MEHbIIIE, YeM BEJIMYMHA, TOPSIA0K KOTOpor 10-
26 xr/mM3, TO MBI )XMBEM B «OTKPBITOM» MHUpE, T. €. B OeckoHeuHOil BceneHHol, B KOoTOpo#
TaJIaKTUKH BCeraa OyAyT yAaIAThCs APYT OT Apyra

18. Ha3zoBuTe cTaguu 3Be3/bl.

OTtBet: Ee OCHOBHBIMHU 3TanamMu SIBISIIOTCS: 00pa3oBaHUE MPOTO3BE3/bI U3 Ta30BOr0 00JIaKa;
dbopMHupOBaHUE 3BE3/IbI Pa3HOW MACChI, KOTOpasi B X0JIe TEPMOSIIEPHBIX MPOIECCOB CTAHET OO0
TUTAaHTOM, JMOO CBEPXTHT'aHTOM; D3BOJIIOIUS 3BE3]l C HHU3KOM Maccoil 3aKaHUYMBAETCA HX
MpeBpamieHneM B 0€I0T0 KapinKa;

19. Kakas 3Be31a npeBpaniaeTcsi B CBEPXHOBYIO.

OTtBeT: CBEpXHOBBIMH CTAaHOBSITCS 3BE3]IbI, Macca KOTOPBIX NpeBbimaetr 8-10 comHEeYHBIX
Macc.

20. Kak ompenesiloT BO3pacT 3eMHOMH KOPbI, JIYHHBIX MOPOJ, METEOPUTOB.

OtBer: CpaBHHMBAIOT COJIEp)KaHUE PAJIMOAKTUBHBIX JIEMEHTOB M MPOAYKTOB HMX pacnaja.

3a BeimonHeHue 3aaanus 1-20 BeicraBisiercst 0-1 Gamn

Kputepun oueHuBaHHS KOHTPOJBLHBIX PadoT
OTMeTka 5 BBICTABISETCS NPH YCIOBHHM, 9TO CTyAeHT BbImoaHmiI 91-100% Ormerka 4
BBICTABJISICTCS IIPU YCIOBUH, YTO CTYIAEHT BBIMOJHWI 76-90% OtmeTka 3 BbICTABISETCS IPU
YCIOBHHM, YTO CTYAECHT BBINOJHWI 60-75% OTMeTKa 2 BBICTABISETCS NIPU YCIOBUH, YTO CTYJEHT
BeInosTHII MeHee 0-59 %



DOoH/ TECTOBBIX 32IaHUH N0 TUCUHUILINHE «ACTPOHOMUSD)

Tema2 3Be3gH0€ HEDO. Tect Nel

3aganue 1. Hayka o HeGeCHbIX CBeTH/IAX, 0 3aKOHAX HMX JBH)KEHHSI, CTPOEHHS U
Pa3BUTHS, a TAKKE 0 CTPOEHUHU U pa3BuTUN BeesieHHOIi B 11eJ10M Ha3bIBaeTCo ...

Bapuanmuvr omeéemos:

1) Actpodusuka 2) Actporpadus 3) AcTpoHOMUS 4) Actpometpust OtBeT: 3.

OrneHka: TUXOTOMHMYECKas; MPAaBHWJILHOE BHITIOJIHEHHE 3aJaHusl oueHuBaercs 1 Oamiom, a
HernpaBuibHOE — 0 6aIIoB.

3apanue 2. IlepuoanvaHOCTH IBMKEHUSI KAKHX HEOECHBIX TeJI 1aJ1a TOJY0K K BBEJIE€HUIO
OCHOBHBIX eIMHUII C4ETa BpeMeHun?

Bapuanmuvr omeéemos:

1) Conmama 2) 3Bé3n  3) JIyHsl 4) Tlnaner OtBer: 1.

OneHka: TUXOTOMHYECKas; MPAaBWIHLHOE BBHITIOJIHEHUE 3aJaHusi oueHuBaercs 1 Gamiom, a
HernpaBuibHOE — 0 6aIIoB.

3ananue3 . KakoBo 3HauyeHmne acTpoHOMUM?

Bapuanmer omeemos:

1) bopMupoBaHHEe MHCTHYECKUX B3IJISIOB HA BOIMPOCHI COTBOPEHHS MHUpa

2) hopMHpOBaHUE HAYYHOTO MHUPOBO33PEHUS

3) popmupoBaHHe B3IJISAA0B Ha pa3BUTHE MPUPOAbl OTBET: 2.

OneHka: TUXOTOMHYECKas; MPAaBWILHOE BBIMOJTHEHUE 3aJaHus OlleHWBaercs 1 Gaiom, a
HernpaBuiIbHOE — () 6aIITOB.

3ananmue 4. /laiime omeem na éonpoc. Kakomy y4éHOMY NPUHAJIEKUT pa3padoTka
nepBoro B Mupe rejeckona? 3anumure ero ¢gpamMmuiuio.

Otser: ['anuneo [Nannunei.

OrmeHka: TUXOTOMHYECKas; MPaBWIBHOE BBIOJTHEHUE 3aJaHus olleHuBaercs 1 Gammom, a
HernpaBuiIbHOE — () 0aIIoB.

3aganue 5. KT1o mepBbIM a0ka3zan, 4ro CoJiHIE SIBJISETCH IEHTPAJIBLHBIM HeOeCHBIM
TeJIOM, BOKPYT KOTOPOro odpamiaercsi 3eMJisi M Apyrue njiaHerbl?

Bapuanmuvr omeéemos:

1) Konepuuk. 2) HeroToH 3) Apucrapx  4)Kemtep  5) bpyno Otser: 1.

OneHka: TUXOTOMHYECKAs; MPaBUIBHOE BBIIIOJHEHUE 3aJaHus olleHWBaercs 1 Gaminom, a
HernpaBuibHOE — 0 6aIIoB.

3ananue 6. Haiime omeem mna eonpoc.Kakum Yy4éHBIM ObLIa TMPENJIOKEHA

reoleHTPUYECKasi cucTeMa MupoycTpoiictBa? OTBeT: ApUCTOTE b,

OuenHka: TUXOTOMHUYECKas; MPaBUJIBHOE BBHIMIOJIHEHHE 3aJaHus OlLleHuBaercs 1 Oamiom, a
HernpaBuibHOe — 0 6aioB.

3ananue 7. /laiime omeem Hna eonpoc.llepBblii 4eiloBeK, MOOBLIBABIINI B KOCMOCE.
3anumure ToJbK0 pamuauio. Oreer: FOQpuii I'arapumn.

OueHka: TUXOTOMHUYECKas; MPAaBWIbLHOE BBHINOJIHEHHUE 3aJaHusi oueHuBaeTcs 1 Gammom, a
HernpaBuibHOE — 0 0aoB.

3ananue 8. /laiime omeem na eonpoc.

Kak nazwpiBaercs Ommkaitmas k Ham 3Be31a? OteeT: [Ipokcuma [lenTaspa.

OuenHka: TUXOTOMHUYECKas; MPAaBWIbLHOE BBHINOJIHEHHUE 3aJaHusi oueHuBaeTcs 1 Gammom, a
HernpaBuibHOE — () 6aMITOB.



3ananue 9. Boibepume eepublii omeem u 066eoume KpysHcKom e2o Homep (KiuKHume
Kypcopom, nocmagbme KpecmukK 6 Heo0xX00umoil Kinemouke).

Paznmen actpoHOMHHM, M3ydYarOmUi ABMKEHHE HEOECHBIX TeIl.

Bapuanmer omseemos:

1) Cpeau npeII0KEHHBIX OTBETOB HET MPABUILHOTO

2) HebecHas kHeMaTHKa

3) HeGecnas nuHamuka

4)HeGecnas mexanuka OtBeT: 4.01eHKa: TUXOTOMUYECKAs; PABUIBHOE BBINOJHEHUE 3aIaHUS
orenuBaercs 1 6bamiom, a HenpaBuibHOe — 0 OaLIoB.

3ananue 10. Ycmanosume npasunvrnoe coomeemcmeue.

CooTHecuTe Ha3BaHUS PA3/IEIOB aCTPOHOMHUHU C UX OINpPEACICHUSIMHU.

1)pa3nmen acTpOHOMHH, 3aHUMAIOIIUICSA pa3pabOTKONW METO0B OPHEHTAI[UH, OMpEICICHUS
reorpauuecKkoro IOJOKEHUsT HAONI0IaTeNs, TOYHBIM H3MEPEHHEM BpPEMEHH WCXOIsi W3
ACTPOHOMHMYECKHUX HAOIIOICHUH.

2)pa3zenn acTpOHOMHH, B KOTOPOM B KOTOPOM 3€MIIs BBICTYMAeT B Ka4yeCTBE ITAJOHA JUIS
M3y4eHHUs] HEOECHBIX TEll.

3)pasgen acTpOHOMHHM, H3Y4YaAlOMUN (QHU3NUECKUE SIBICHUS U XHUMHYECKHE IPOLECCHI,
MpOUCXOAs1IMEe B HEOECHBIX TeNlaX, UX CUCTEMaxX U B KOCMHUYECKOM IPOCTPAHCTBE.

4)pazaen acCTPOHOMHUH, M3YYAIOIIMHA MPOMCXOXICHHE, CTPOCHUE M IBOJIOIHMI0O BCeneHHOW Kak
€JIMHOTO TIEJI0TO.

5) pa3aen acTpOHOMHHM, M3YYarOIIUil MPOUCXOXKICHHE U Pa3BUTHE HEOSCHBIX TET M MX CHCTEM.

A) Kocmonorus b) Kocmoronust B)Actpodusuka, I') [IpakTudeckas acTpoHOMHS

1) CpaBHUTeNbHAS TUIAHETOJIOTUS

Otser: I,1, B, A, 11,

OneHka: AUXOTOMHUYECKAsl; MPAaBUIHLHOE BBIMOJIHEHUE 3aJlaHusi OLleHWBaeTcs 1 Oamiom, a
HernpaBuiIbHOE — () 6ayIToB.

3ananue 11. Jlaime omeem Ha e6onpoc. Y KaKOro HeO0eCHOro Tejda YHCIOBasi
XapaKTepPUCTHKA IPKOCTH 00beKTa 0003Ha4YaeTcss OyKBOi M?

OtBeT: OykBO m 0003Ha4YaeTcss BUANMAS SIPKOCTh HE TOJIBKO 3BE3]1, a MIOYTH BCEX HEOCCHBIX
00BEKTOB: TUIAHET, ACTEPOUOB, KOMET, TaJIaKTUK, JIyHBI.

OneHka: AUXOTOMHUYECKas; MPABHJIBHOE BBHITIOJIHCHUE 3aJaHusl OlleHWBaercs | Oamiom, a
HenpaBuibHOE — 0 OaoB.

3aganue 12. B KkakoM HM3BeCTHOM cO3Be3MH OyKBeHHOe 0003HA4eHHe, KOTOpoe, KaK
NPaBWJio, NMPHCBAaNBAaeTCd B MNOPsiAKe YObIBaHMS SIPKOCTH 3Be3bl B CO3BE3MH, He
coBnanaer? Bapuanmut omeemos:

1) Manas Menaseauia

2) Bonbiias MmenBeaua

3) Opuon OTtBer: 3.

OneHka: AUXOTOMHUYECKas; MPAaBHIIBHOE BHIMIOJIHCHUE 3aJaHusl OlleHWBaercs 1 Oamiom, a
HenpaBuibHOE — 0 OayIoB.

3apaunme 13. /laiime omseem na éonpoc. Kakoe KOIWUYECTBO CO3BE3AUN OBLIO OKOHYATEIHLHO
yTBepxkaeHo B 1922 r. Ha reHepanbHas accamOiess MeXIyHapoJHOTO acTPOHOMHUYECKOTO
coto3a? (3amuIInuTe Yucio).

OtBet: 88 co3Be3nuil.

Onenka: TUXOTOMUYECKas, NMPaBWILHOE BHITIOJIHCHHE 3aJlaHMs oleHuBaeTcs 1 Gayutom, a



HernpaBuwibHOe — 0 Gaios.

3ananue 14, Bwioepume éepnuwtit omeem. Kaxk 3Bajim acTPOHOMA, KOTOPbIH NMePBbIM
pa3aenn 3B€31bl MO0 UX BUIUMOM SIPKOCTH?

Bapuanmer omseemos:

1) Tanuneo Tamuneit

2) Hopman ITorcon

3) Uorauu baiiep

4) 'mnmapx Huxketickuii OTBeT: 4.

OrneHka: TUXOTOMHMYECKas; MPAaBIJILHOE BBITIOJIHEHUE 3a7aHusl oreHuBaercs 1 Oaminom, a
HernpaBuibHOe — 0 6aos.

3ananue 15. /laiime omeem na eéonpoc. Kakasi 3Be31a fiBJjisieTcsi caMoOil sipKoii 3Be310M
ceBepHoii noaycepni? OrBet: Jlupa.

OrneHka: TUXOTOMHMYECKas; MPAaBHIHLHOE BHITIOJIHEHHE 3aJaHusl ouneHuBaercs 1 Oamiom, a
HenpaBuiIbHOE — () 6aIIToB.

3ananue 16. Boibepume eepuvtit omeem u 066eoume KpyyickKom e2o Homep (KiuKHume
Kypcopom, nocmaebme Kpecmuk ¢ Heo0xXo0umoi Kiemouke).

Ha ¢nare kakoro mrata CILIA n3o6paxeHo coze3aue bonbioir Menseauiibi?

Bapuanmer omeemos:

1) Amsicka  2) @nopuna 3) Texac  4) I'aBaiiu OtBer: 1.

OrneHka: AMXOTOMHYECKas; MPABHJIBHOE BHINIOJIHEHHE 3aJaHus oleHuBaeTcs 1 Oamiom, a
HenpaBuibHOE — 0 OaIoB.

3ananue 17 Bvioepume eepustii omeéem. Co3Be3ausi — 3T0...

Bapuanmer omseemos:

l)onpenenéuuble y4yacTKd 3BE3AHOrO Heba, pas3Aen€HHble MeXIy co0od cTporo
YCTAHOBJICHHBIMH TpaHHIlAMHM, C XapakTepHOW HaOMIogaeMoi TIpyNIUPOBKONH  3BE3.
2)onpeaenEHHbIe TPYIIIbI 3BE3/] B ONPEEIEHHBIX yYacTKaxX 3BE3JHOT0 Heba.

3) ompenenéHHble y4acTKH 3BE3THOrO Heba

4) onpenenéunpie rpymmsl 38€31. OteeT: 1.

OrneHka: TUXOTOMHMYECKas; MPAaBIJILHOE BBINIOJIHEHUE 3a7aHusl oreHuBaercs 1 Gamiaom, a
HernpaBuiIbHOE — () 0aNITOB.

3ananue 18 Boibepume eephbtii omeem. ACTPOHOMUS — ITO...

Bapuanmer omseemos:

1) Hayka, u3ydJaromias 3BE37HOE HEOO.

2) byHmameHTaN bHAs HayKa, KOTOpas M3y4aeT CTPOCHHUE HEOSCHBIX TEJT U UX CHUCTEM.

3) bynnameHnTanpHas Hayka, KOTOpasi U3y4aeT CTPOCHHE, JABIKCHHE, IIPOUCXOKICHHE U
pa3BUTHE HEOECHBIX TEJ, UX CUCTEM U Bceil BeeneHnHol B menom.

4) pynnameHTanbHas Hayka, KOTOpash M3ydaeT CTPOCHHME U JIBIDKEHHE Bcell BcenenHoil B
nenom. OtBet: 3.

OueHka: TUXOTOMHUYECKas; MPaBUIbHOE BBHITIOJHEHHE 3aJaHHs olleHHBaeTcs 1 Gamiom, a
HernpaBuibHOE — () 0aIIoB.

3ananue 19. Buioepume eepuuiii omeem. BpidepuTe HempaBWJIbLHO paccy:KIeHHe:

Bapuanmer omseemos:

1)HaGnronenus: - OCHOBHOW MCTOYHMK MH(OpMaiuu B actpoHoMuu. 2)M3yyas ganékue
3BE3AHBIC CUCTEMBI, MBI H3y4aeM ux nporuioe. 3)Bce 3BE311bI BpaIatoTcsi BOKPYT 3E€MITH.

Otser: 3.

OueHka: TUXOTOMHUYECKas; MPAaBUJILHOE BBHIMIOJIHEHHE 3aJaHus olleHuBaeTca 1 6amioMm, a



HernpaBuibHOe — 0 6aioB.

3apanue 20. Ycmanoeume npasunwvhoe coomeemcmeue. ConoctaBbTe OMNpeaesieHUs
reOLeHTPHUYECKOM U reJIMOUEHTPUYECKOI CHCTeM MHUPOYCTPOHCTBA.

1) 'eonieHTpHYECKast cCHCTEMa MHpa

2) l'enuonieHTpUYeCKas CUCTEMa MUpPA

A. mpexacraBienue o ToMm, uto CoiHIE SABISETCS LEHTPAIbHBIM HEOECHBIM TEIIOM, BOKPYT
KOTOpOTO oOpamaercs 3emiisi U Apyrue miaHeThl.

b. mpencraBienue 00 ycTpoHCTBE MHUPO3JaHUS, COTJIACHO KOTOPOMY IE€HTpajbHOE
MoJIo’)keHue BO BcelleHHOW 3aHMMaeT HEMOJBMKHAsg 3eMJis, BOKPYT KOTOPOH BpalaroTcs
Counniie, JlyHa, miaHeThl ¥ 3BE3/bI.

OtBer:15,2 A

OneHka: AMXOTOMHYECKas; MPABHJIBHOE BHINIOJIHEHHE 3aJaHus oleHuBaeTcs 1 Oamiom, a
HenpaBuibHOE — 0 0anaoB

Tema 6. Ilnanersl 3emHoii rpynnbl.  Tect Ne2.

1 BAPHUAHT.
3ananue 1. [Tnanersl 3eMHO#M rpymel. Kak uX elle Ha3sIBalOT?
Bapuanmer omeemos:

1) BHYTPEHHHUE TJIAHETHI
2) BHEIITHUE TUIAHEThHI
3) I1aHeThI-ruradThl OTBeT: 1.

OrneHka: TUXOTOMHMYECKas; MPAaBMWILHOE BBIOJTHEHWE 3aJaHUs OlleHHMBaercs 1 Gamom, a
HenpaBuibHOE — 0 OaoB.

3apanue 2. Bvibepume éepruiii omeem. Ilj1aHeThbl 3eMHOM IPyNIbI:

Bapuanmer omseemos:

1) 00J1a]1a10T BBICOKOW MIJIOTHOCTBIO M COCTOAT U3 KUCIOPO/IA U TSKEIBIX 2JIEMEHTOB
2) 00J1a1a10T HU3KOH MIIOTHOCTBIO M COCTOAT M3 BOJAOPOAA U IPYTHX ra30B
3) 00J1a1a10T HU3KOM TUIOTHOCTBIO U COCTOSIT M3 KHCJIOPOJA, Fa30B U TSHKEIBIX

snemeHToB OTBeT: 1.
OneHka: TUXOTOMHYECKas; MPaBWIBHOE BBINIOJIHEHNE 3aJaHus oleHuBaercs 1 Gammom, a
HernpaBuibHOE — () 6aIToB.

3apnanue 3. Buibepume eepuwviti omeem. Koau4ecTBO CYTHUKOB Y IJIAHET 3€MHOI
rpynmnsbi:

Bapuanmer omseemos:

1) y 3emun — oJiuH, Y Mapca — nBa, y BeHepsl — HET ciiyTHUKOB, y MepKypust — HET
CIIyTHHKOB

2) y 3emsin — oauH, y Mapca — nBa, y Benepsl — oauH, y Mepkypust — HET CITyTHUKOB

3) y 3emnu — ouH, y Mapca — oquH, y Benepsi — ouH, y Mepkypusi — HET CIIyTHUKOB
Otser: 1.

OneHka: TUXOTOMHYECKAs; MPAaBWIHLHOE BBHITIOJIHEHUE 3aJaHusi ouneHuBaercs 1 Gamiom, a
HernpaBuibHOE — 0 6aIIoB.

3ananue 4. Bvioepume eeprviii omseem. Kakasi 3 niiaHeT 3¢eMHOM IpPynibl PacnojioKeHa
oaumxe Kk Cosrnny?

Bapuanmuvl omeemos:
1. Mepxkypuii 2. 3emis 3. Mapc Otser: 1.

OneHka: TUXOTOMHYECKAs; MPaBWIHLHOE BBINIOJHEHUE 3aJaHusl olleHUBaercs 1 Gaminom, a



HernpaBuibHOe — 0 6aioB.

3ananue 5. Boibepume eepuviii omeem. Illepuon odopamenust Mepkypus Bokpyr CoJiHia:
Bapuanmer omeemos:

1 ) 88 3eMHBIX CYyTOK
2) 100 3eMHBIX CYTOK
3) 376 3emHubIX cyToK OTBeT: 1.

OneHka: TUXOTOMUYECKas, MPaBWIHLHOE BBHITIOJTHEHHWE 3aJaHusl oneHuBaeTcs 1 Gammom, a
HempaBuibHOE — 0 GaoB.

3aganme 6. Boibepume eepuviit omeem. Ilepnon oopamenusi Mapca Bokpyr CosHna:

Bapuanmer omseemos:

1) 687 3eMHBIX CYyTOK
2) 365 3eMHBIX CYyTOK
3) 88 3emubIx cyrok OTBeT: 1.

OrneHka: TUXOTOMHMYECKas; MPAaBHJILHOE BHITIOJIHEHHE 3aJaHusl oueHuBaercs 1 Oamiom, a
HernpaBuibHOE — () 6aIToB.

3anaunue 7. Bvibepume seprnwviti omeem. Ilepuon odpamenusi Benepsl Bokpyr CoJsiHua:

1) 88 3eMHBIX CYyTOK

2 ) 224,7 3eMHBIX CYTOK

3) 687 3emHubIx cyTok OTBET: 2.

OrneHka: TUXOTOMHMYECKas; MPAaBHIHLHOE BHITIOJIHEHHE 3aJaHusl oueHuBaercs 1 Oamiom, a
HernpaBuibHOE — () 6aIIoB.

3ananue 8. Buvibepume gepuuiii omeem. Kak Ha3piBaeTcsi cmyTHuku Mapca?

Bapuanmer omeemos:

1) Xapon u BupOwnii

2) ®doboc u Jleiimoc

3) AxBuiioH u [Tuec OtBeT: 2.

OueHka: TUXOTOMHUYECKas; MPAaBWIbLHOE BBHINOJIHEHHUE 3aJaHusi oueHuBaeTcs 1 Gammom, a
HernpaBuibHOE — () 6aIIToB.

3ananue 9. Buibepume gepruiti omeem. «SIBjienne JIoMmoHOCOBaY - 0 KaKoii NJIaHeTe UIAeT
peub?

1) 3emutst
2) Mapc
3) Benepa Otser: 3.

OneHka: TUXOTOMHYECKas; MPaBUILHOE BBITIOJIHEHUE 3a7aHusi olleHuBaercs 1 Oamiom, a
HernpaBuiIbHOE — () 0aIIoB.

3ananue 10. Boibepume gepuuviti omseem. «KpacHasi JIaHeTa» - 0 KaKOW MJaHeTe HAET
peub?

1) Benepa
2) Mepxkypuii
3) Mapc Otsert: 3.

OneHka: AUXOTOMHUYECKas, MPABHIIBHOE BHITIOJIHCHUE 3aJaHuUsl OlleHWBaeTcs |1 Oamiom, a
HenpaBuibHOE — 0 0asnoB.

3ananme 11.  Bwibepume egepuwviti omeem. Ha XIX TI'eHepajbHoii accamOJiiee
Me:xkayHapoaHoro acrpoHomu4yeckoro Corwsa B 1985 roay OblJI0 NMPUHSITO Ha3bIBATh
nerajiu peabeda Benepsi:

Bapuanmer omeemos:



1) T00BIMU U3BECTHBIMU UMEHAMU

2) TOJIbKO MY>KCKUMHU UMEHaMHU

3) TOJIBKO JKeHCKUMHU mMeHamu OTBeT: 3.

OueHka: TUXOTOMHUYECKas; MPAaBWIbLHOE BBHINOJIHEHHUE 3aJaHusi oueHuBaeTcs 1 Gammom, a
HemnpaBuibHOE — 0 OaoB.

3aganue 12

Buibepume eepuviii omeem u 066eoume KpysHcKkom e2o Homep (KAuKHUme Kypcopom,
noCcmagbme Kpecmuk 8 HeoOX0OUMOll KiemoukKe).

Camas masneHbKas IJIaHeTa B COJIHEUHOM CUCTEMBbI?

Bapuanmer omeemos:

1.3emust 2.Mapc 3.Mepkypuit Ortger: 3.

OrmeHka: TUXOTOMHMYECKas; MPAaBHJILHOE BHITIOJIHEHHE 3a7aHusl oueHuBaercs 1 Oamiom, a
HernpaBuibHOE — 0 OaoB.

3apanue 13. Bwibepume eepHuviti omgeem. KTo mpoBen mepBble TeleCKONMHYECKHE
Ha0aoaenuss Mapca?

Bapuanmer omeemos:

1) Iamuneo Tamuneit
2) Jxepapn Koiinep
3) Hukomnaii Konepuuk OtBert: 1.

OrneHka: TUXOTOMHMYECKas; MPAaBHIHLHOE BHITIOJIHEHHE 3aJaHusl oueHuBaercs 1 Oamiom, a
HernpaBuibHOE — () 6aIIoB.

3aganme 14, Bwioepume eepnuiii omeem.

B 2008 roxy na Mapce 0bl1a oOHapyskeHa Boja. B kakom cocrosiHun?

Bapuanmer omeemos:

1) B KUJKOM

2) B COCTOSIHUH Jibja 3) B )KelIe00pa3zHOM Ortser: 2.

OneHka: TUXOTOMHYECKAs; MPAaBWIHLHOE BBHITIOJIHEHUE 3aJaHusi ouneHuBaercs 1 Gamiom, a
HernpaBuibHOE — () 6aMIToB.

3ananmue 15. Boibepume gepruiti omseem. IIoBepXHOCTH KaKO#i NMJIaHETHI 36MHOM I'PyNIbI
00JIbIIIE BCEr0o HATIOMUHAET MOBEPXHOCTH JIYHBI 10 KOJINYECTBY YAAPHBIX KpaTepoB?

Bapuanmer omeemos:

1) Mepkypuit
2) 3emutst
3) Benepa Orser: 1.

Ouenka: TUXOTOMHUYECKas; NMPAaBUIBHOE BBHIMIOJHEHHE 3aJlaHus olleHHBaeTcs 1 Gamiom, a
HernpaBuibHOE — () 6aNIToB.
2 BAPUAHT
3aganue 1. Bribepute BepHbIl 0TBeT. Kakue miaHeTbl BXOASIT B 3eMHYIO rpynmy?
Bapuanmer omeemos:

1) 3emutsi, Benepa, Mapc, Mepkypuit
2) 3emis, JIyna, Benepa, Mapc
3) 3emist, Mapce, CatypH, Ypan Otser: 1.

OneHka: TUXOTOMUYECKas, MPaBWIHLHOE BBHITIOJTHEHHE 3aJaHusl olleHuBaeTcs 1 Gammom, a
HernpaBuibHOE — 0 OanoB.

3ananue 2. Bvibepume gepuoiii omgem. CTpoeHHe IJIAHET 3eMHOI IPyNIIbI:

Bapuanmer omeemos:



1) HEOOIBII0E KAMEHHOE UJIM METAJUINYECKOE AAp0, HECKOJBKO CJIOCB Ira3oB ,KOJIbIla
U3 IIbIJIM U JIbJa

2) SIAPO M3 JKeJie3a ¢ MPUMEChI0 HUKEIISl, MAaHTHsI U3 CUIIMKAaTa U KOpa U3 pa3pylieHHOH
MaHTHUH
3) SIIPO, MAHTHUS, KOJIbLIA U3 BUTH U Jibaa OTBeT: 2.

OrneHka: TUXOTOMHMYECKas; MPAaBHJILHOE BBHITIOJIHEHHE 3aJaHusi oueHuBaercs 1 Oamiom, a
HernpaBuiIbHOE — () 6aMIToB.

3ananue 3. Boibepume sephsiii omseem. ATMochepa 3emim:

Bapuanmer omeemos:

1) a30THO-KHCIOPOIHAS 2 )YTICKUCIOTHAS

3) Bogopoanas Oteer: 1.

OrmeHka: TUXOTOMHMYECKas; MPAaBHJILHOE BHITIOJIHEHHE 3a7aHusl oueHuBaercs 1 Oamiom, a
HernpaBuibHOE — 0 6aIIoB.

3ananue 4. Bvibepume eepruvii omeem Ilnanera Mepkypuii Ha3BaHa B 4YeCTh

Bapuanmer omeemos:

1) JIPEBHEPUMCKOTO BECTHUK OOTOB, TOKPOBUTEJISI Ty THUKOB U TOPTOBILICB

2) JIPEBHEPUMCKOT0 Oora cHa

3) JIPpEBHEPUMCKOTO Oora yTpeHHew 3Be31b1 OTBeT: 1.

4) OreHKa: TUXOTOMHYECKAs; MPABUILHOE BBIMOJIHEHUE 3aJaHus OleHMBaeTCs 1 OayioM, a

HenpaBuibHoe — 0 0aioB.

3aganme 5. Buibepume eepruiii omsem. Ilnanera Mapc Ha3BaHa B 4ecCThb

Bapuanmer omeemos:

1) npeBHepuMcKoOro 6ora GoraTcTBa 2 ) APEBHEPUMCKOTO O0Ta BOMHBI

3) mpeBHEpHUMCKOTO OOra MOpeii u 3emierpsicennit OTBer: 2.

OrneHka: TUXOTOMHMYECKas; MPAaBHWJILHOE BBINIOJTHEHUE 3aJaHus oleHuBaercs 1 Gammom, a
HernpaBuibHOE — 0 OaoB.

3aganue 6. Buioepume sepnuviii omeem.Ilnanera Benepa Ha3BaHa B 4ecTb

Bapuanmer omeemos:

1) JIPEBHEPUMCKOM OOTHHU JTFOOBHU

2) JIPEBHEPUMCKOM OOTHHU TTOOEIBI

3) JIpeBHepUMCcKOi 6oruuu 3emau OTBet: 1.

OrneHka: TUXOTOMHMYECKas; MPAaBHIHLHOE BHITIOJIHEHHE 3aJaHusl oueHuBaercs 1 Oamiom, a
HernpaBuibHOE — 0 OaoB.

3ananue /. Buvibepume sepusviii omeem. OUepeAHOCTb PACHOJIOKEHUs] NJIAHET 3eMHOM
rpynnsl no HanpasJjeHuio ot CojHIa

Bapuanmer omeemos:

1) 1.Mepkypuii, 2. 3emiis, 3.Benepa, 4.Mapc

2) 1.Mepxkypuii, 2.Benepa, 3.3emms, 4.Mapc 3 )1.Mapc, 2.Benepa, 3.3emis, 4.
Mepkypuit

Otser: 2.

OneHka: TUXOTOMHYECKas; MPAaBWIHLHOE BBHITIOJIHEHUE 3aJaHusi ouneHuBaercs 1 Gamiom, a
HernpaBuibHOE — () 6aMITOB.

3ananue 8. Buibepume eepruiii omeem. CnyTHUKHA BeHepbl:

Bapuanmor omeemos:

1) HE CYIIECTBYET €CTECTBEHHBIX CITyTHUKOB, HO €CTh OJINH KBa3UCITy THUK

2) OJIMH €CTECTBEHHBIN CITyTHUK



3) HET CITyTHHUKOB

4) Ortser: 1.

OneHka: TUXOTOMHYECKas; MPAaBWIHLHOE BHITIOJIHEHUE 3aJaHusi ouneHuBaercs 1 Gamiom, a
HernpaBuibHOE — 0 6aIIoB.

3apnanue 9. Buibepume eepmuwiii omeem. Kakue miiaHeTbl 3eMHOI Tpynnbl He MMeEOT
MATHUTHOTO IOJIS HJIM OHO He3HAYMTEJIbHO?

Bapuanmer omeemos:

1) Benepa , Mapc

2) 3emist Mepkypuii 3 )3emiis, Mapc Ortger: 1.

OneHka: TUXOTOMHYECKAs; MPaBUIBHOE BBIMOJTHEHUE 3aJaHus OlleHuBaeTcs 1 Oamiom, a
HernpaBuibHOE — 0 6aIIoB.

3ananue 10. Boibepume sepuviti omeem. Bpicouaiimas ropa Mapca Ha3pIBaeTcsi:

Bapuanmer omeemos:

1) Onumn
2) Kanvon
3) Apec Ortser: 1.

OneHka: TUXOTOMHYECKas; MPAaBWIHLHOE BBHITIOJIHEHUE 3a7aHusi ouneHuBaercs 1 Gamiom, a
HernpaBuibHOE — () 6aMIToB.

3ananue 11

Buibepume eepuviii omeem u 066eoume KpysHcKom e2o Homep (KAuKHUme Kypcopom,
nocmagbme Kpecmuk 8 HeoOX0OUMOll KIiemouKe).

Kaxkas rutanera nuMeet camblidi OOJIBIION TMAma3oH TeMIeparyp Ha MoBepxXHOCTH B COTHEUHOU
cucreme?

Bapuanmer omeemos:

1)Mapc

2 ) Mepkypuii

3) Benepa Otger: 2.

OrneHka: TUXOTOMHMYECKas; MPAaBHJILHOE BHITIOJIHEHHE 3aJaHusl oueHuBaercs 1 Oamiom, a
HernpaBuibHOE — () 6aMIToB.

3ananue 12. Boibepume eepuviii omeem. Kakas miaHera 3eMHOH rpynmnbl o0Jagaer
ouocdepoii?

Bapuanmer omeemos:

1) 3emutst
2) Mapc
3) Benepa Orser: 1.

OneHka: TUXOTOMUYECKas, MPaBWILHOE BBHITIOJTHEHHWE 3aJaHusl oneHuBaeTcs 1 Gammom, a
HernpaBuibHOE — () 6aIIoB.

3ananue 13. Boibepume sepuobiii omeem. B kakom roay 3emusi o6bl1a cpororpadpupoBana
u3 Kocmoca?

Bapuanmer omeemos:

1) B 1959 rony
2) B 1961 rony
3) B 1968 roay Orger: 1.

OneHka: TUXOTOMHYECKAs; MPAaBWIHLHOE BBHITIOJIHEHUE 3aJaHusi ouneHuBaercs 1 Gamiom, a
HernpaBuibHOE — () 6aNIToB.



3ananue 14, Bwibepume eepnuviti omeem. Ha kakoii miianere 3¢eMHOI rpynnbl HeT
Ce30HOB?

Bapuanmer omseemos:

1) Mapc 2)3emist

3) Benepa Ortser: 3.

OrneHka: TUXOTOMHMYECKas; MPAaBHJIHLHOE BHITIOJIHEHHE 3adaHusl oueHuBaercs 1 Oamiom, a
HernpaBuibHOE — 0 6aIIoB.

3apaume 15 Bwibepume eepuviti omeem. IIporpamma «ABpopa» EBponeiickoro
KOCMHUYecKoro areurcrsa. Ee nean?

1) [ToaroroBka K JIyHHOW W MapCUaHCKOW MHCCHHU C BBICAAKOMN MEPBBIX KOCMOHABTOB
Ha Mapce 10 2035 roga

2) 0TOOp acCTpOHABTOB JIJIA TTOJIeTa Ha Benepy

3) OTIpaBKa KOCMHUYECKUX Kopabient 1 uzyuenus Jlynst OtBert: 1.

Omnenka: TUXOTOMHYECKas; MPaBWIBHOE BBINIOJIHEHWE 3aJaHus oleHuBaercs 1 Gammom, a
HenpaBuibHOE — 0 6anmoB



MUHHCTEPCTBO HAYKU U BBICILIET'O OBPA3OBAHNS POCCUMCKOM
OEJIEPALINN
Enalyxckuii uHCTUTYT ((hummai) ¢peaepanbHOro rocyJapCTBEHHOTO aBTOHOMHOTO
00pa30BaTEIIHLHOTO YUPEHKACHUS BHICIIIET0 0Opa30BaHU
«Kazanckuii (IIpuBoinkckuil) ¢penepanbHbIil yHUBEPCUTET»

Bonpocsl k nuddepennupoBanHomy 3adety mo aucnuiiinie BOVJL.0S «AcTpoHomus»

1. BwuauMoe IBWXEHHE CBETHII KaK CIEICTBHE MX COOCTBEHHOTO IBIXEHHS B IMPOCTPAHCTBE,
BpauieHus 3emMian u e€ odpameHus Bokpyr ConHua.

2.  [punnumel onpeneneHus reorpadUuecKux KOOPAHHAT 10 aCTPOHOMHUYECKAM HAOITFOICHUSIM.

3. llpwuunbel cMeHbl ¢a3 JIyHbI, yCIIOBUS HACTYIUICHHS U NepUOANIHOCTh CONTHEUHBIX U JIyHHBIX
3aTMEHUM.

4. OcobeHHOCTH CyTOUHOTO NMBIKeHUs COJIHITA HA Pa3IMYHBIX IIAPOTAX B pa3INIHOE BpeMs Tofa.

5. TlpuHuun paGoTsl 1 HA3HAYCHHUE TEJIECKOTIA.

6.  CnocoOsbl onpeneneHus paccTossHUH A0 Tes1 COTHEYHON CUCTEMBI I UX pa3MepOB

7.  B03MOXHOCTHU CHEKTPaIbHOTO aHAIN3a U BHEATMOCQEPHBIX HAOIFOACHUHN /ISl N3yUCSHHUSI
MIPUPOABI HEOECHBIX TEI.

8.  Baxwueiime HarIpaBICHUS U 33/1a4K UCCIICIOBAHUS U OCBOCHHSI KOCMUYECKOTO MPOCTPAHCTBA.

9. 3akon Kemnepa, ero oTkpbITHE, 3HAYCHUE, TPAHHUIII TIPUMEHUMOCTH.

10. OcHoOBHBIC XapaKTEPUCTHUKH TUTAHET 3EMHOM TPYIIIHI, TNIAHET-TUTAHTOB.

11. Ommmuutenbhbie ocobeHnocTr JIyHbl 1 criyTHHKOB uianet (I1. 17-19).

12. Kowmertsl u actepouipl. OCHOBHBIE MPEACTABICHUS O TPOUCX0kAeHNH COTHEYHOM CHCTEMBI.

13. Counnne kak TunnyHast 38e371a. OCHOBHBIE XapaKTEPUCTHKH.

14. Baxseiimue nposiBierns COTHEYHON aKTUBHOCTHU. VX CBsI3b ¢ TeorpadMuecKUMU SBICHUSMHU.

15. CnocoObl onpesiesieHUs] pacCTOSTHUM 0 3BE311. EUHMIIBI pacCTOSHUIA U CBSI3b MEXKTy HUMHU.

16. OcHoBHBIE GUINIECKHE XaPAKTEPUCTUKHU 3BE3] M UX B3AUMOCBSI3b.

17. ®wusnueckuit cmpicn 3akoHa Credana-bormpiiMaHa M €ro HMpUMEHEHHE IS OIpeeeHuUs
(hM3UYECKUX XapaKTEPUCTHK 3BE3].

18. IlepemeHHbIe U HECTAIMOHAPHBIE 3BE3/BI. VX 3HAUCHUE I H3YUYSHHS TIPUPOIBI 3BE3I.

19. JIBoiiHble 3BE3/bI U UX POJIb B ONPEACICHUH (PU3NICCKUX XapaKTCPUCTHK 3BE3 .

20. DBomrouus 3BE31, €€ TAIBI K KOHEYHBIE CTA M.

21. CocraB, CTpyKTypa U pa3Mep Hariei [ aJakTuKy.

22. 3BE3mHBIEC CKOIUICHUS, PU3MYECKOE COCTOSHUE MEK3BE3THON CPEIBI.

23.  OCHOBHBIE TUIIBI TAIAKTHK U UX OTIMNYUTEILHBIE OCOOCHHOCTH.

24. OCHOBBI COBPEMEHHBIX IIPEACTABICHUM O CTPOSHHUH U SBOJIIOLIMK BeeneHHoM

IIpakTHyeckne 3agaHwusl.

3ananue mo 3BE31HOM KapTe.
1. YcraHoBHTE MOJIBMXKHYIO KapTy 3BE3JHOTO Heba Ha JeHb W 4ac HaOmoJeHus (Hampumep,
04.04.2023 r. + reorpaduueckas KOOpAWHATA) M HA3BaTh CO3BE3IUS, PACIIONOKECHHBIC B FOKHOH YacTH
HeOa OT TOPU30HTA A0 MOJI0Ca MUpPa, HA BOCTOKE OT TOPU30HTA JI0 MOJII0Ca MUpa.
OtBeT: YcTaHOBUTE IOIBIDKHYIO KapTy 3BEe3IHOro Heba Ha JE€Hb W 4ac HAOJIONCHMS M HA3BaTh
CO3BE3/Us, PACIIOJIOKEHHBIE B OXKHON 4YacTH Heba OT IOpPHU30HTa O IOJKCa MHpa, Ha BOCTOKE OT
TOPU30HTA JI0 MOJIF0CA MUpA.
Ceromus 25 oxts0ps, Bpems 20.00, mecto — 550 ceBepHoll mmportsl (T. EnaOyra). YuuteiBas, 4to mar
IIOJIBYIKHO} 9acTy paBeH 5°, BeIpe3aH kpyr Ha 55°.
B roxHOH uwacTtu co3Be3ams: 4dactuuHOo Kosepor, uacte Bopones, Ilerac, wacte JleOens, lledeii.
[IpakTiaecku Kozepor B 3T0 BpeMs HE BUJEH — 3aCTIOHSAIOT COIKH.
B BocTounoii yactu: Tenen, Bo3uuuuii, Xupad.
2. Haiitn co3Be3nusi, pacmonokeHHbIE MEXIy TOYKaMH 3amajga M ceBepa 25 okTa0ps B 21 dac.
[IpoBepuTh MpaBUIBLHOCTH ONPEACICHUS BU3yaIbHBIM HAa0IIOCHUEM 3BE3IHOTO Heda.



OtBet: HaiiTi co3Be3/usl, PACMOIOKEHHBIE MEXIYy TOUKAMHU 3amajga U ceBepa 25 okTsOps B 21 wac.
IIpoBepuTh MPaBUIIBHOCTE OTIPEACIICHUS BU3YaIbHBIM HAOMIOACHIEM 3BE3THOTO HeOa.

OtBet: 3anaa — BOCTOK: 3MeeHocell, 3mesi, Bononac u Bonockl Beponuku

3. Haiitn Ha 3Be3mHON KapTe co3Be3nUs ¢ O0O3HAYCHHBIMH B HUX TYMAaHHOCTSMH W TIPOBEPHTH,
MO>KHO JTM UX HaOII0AaTh HEBOOPY KCHHBIM B3TJISIOM.

OtBet: HaliTi Ha 3Be31HOM KapTe CO3Be3aMs ¢ 0003HAYCHHBIMH B HMX TYMAHHOCTSIMH M IIPOBEPHTH,
MOXXHO JIM MX HaONIOAaTh HEBOOPYKEHHBIM B3MUISIIOM. B co3se3mmm Anmpomensl, B Opuone (BOIM3M
nosica).

4, Onpenenuts, OyayT 1u BuAHbl co3Be3nus JleBbl, Paka, BecoB B momHOo4b 15 cenTsabps. Kakoe
CO3BE3/ME B 3TO XKe BpeMs OyAeT HaXOAUThCS BOJIM3U TOPH30HTA Ha ceBepe?

OtBet: Onpenenuth, OyayT au BUAHBI co3Be3aus JeBbl, Paka, BecoB B momHo4s 15 centsaops. Kaxoe
CO3BE3/ME B 3TO XKe BpeMs OyaeT HaXOIUThCS BOJIM3M TOPU30HTA Ha ceBepe?

Hesa, u Becbl OyayT 3a JuHUEH TOPU30HTA, TEOPETHUYECKH J0JDKHA OBITH BUAHA HEOONbLIas YacTh Paka,
HO Ha TPAaKTHKE Y HAC BUAWMOCTH COKpAIIAIOT CONKH. BOmm3m ceBepHOro ropm3oHTa OymeT bombmas
Mengenuua.

5. Ornpenenutpb, Kakue U3 MEPEUnCICHHBIX co3Be3auil — Manas Measeauia, Bononac, Bo3auuuid,
OpuoH — 7151 JAHHOU IITHPOTHI OYAYT HE3aXOIAIIAMHU.

OtBet: OmnpenenuTh, KaKue U3 MepeurciIeHHbIX co3Be3nuii — Maras Mezasenuiia, Bomonac, Bo3uuuwit,
OpuoH — 17151 JAHHOW IITHPOTHI OYAYT HE3aXOISIINMHU.

Hezaxomammue: Manas Mensenuiia, Bomonac.

6. Mosxet nu ams Bamieid upotsl 20 ceHTs0ps AHAPOMEaa HaXOJUTHCS B 3eHUTE?

OtBet: Moxert i [u1st Bameld mupoThl 20 ceHTA0pss AHIpoMena HaXOUThCS B 3eHUTE?
Anapomena Oyner BOIU3U 3€HUTA.

7. Ha xapre 3Be3aHOrO HeOa HaiiTh Tr00BIE U3 MEPEUHCICHHBIX co3Be3nuil: bonbmas Menseanna,
Kaccuomnes, Aunpomena, Ilerac, Jlebens, Jlupa, I'epkynec, CeBepHast KOpOHa — U OIPEACIUTH
MPUOTKEHHO HeOSCHBIE KOOPIMHATHI (CKJIIOHEHUE U MPSMOE BOCXOXKICHIE) 3BE3]] 3TUX CO3BE3IUN.
IIpumepHBIE OTBETHI

OtBeT: Ha kapte 3Be3mHOr0 Heba HaWTH JIFOOBIC M3 MEPEUYMCICHHBIX co3Be3nuii: bonbmas Mensenuiia,
Kaccuones, Aunppomena, Ilerac, Jlebenp, Jlupa, I'epkymec, CeBepHas KOpoHa — M OHpEAETHUTH
NpUOIIMKEHHO HeOEeCHBIE KOOPAMHATHI (CKJIOHEHHE M TIPSMOE BOCXOXKICHHUE) 3BE3JT ITUX CO3BE3/IHH.
Haubonee sapkue 3Be31b1 (KOOPAUHATHI C IOTPELIHOCTHIO - ONMPEACISUIUCH IO KapTe)

CosBe3nue 3Be3ma CoOCTBEHHOE Ha3BaHHE Bocxoxnenue CkJioHeHHEe
Bbonpmias Measenauna o Iyoxe 11u 63,8

B Mepak 114 56

€ Aanor 12,74 55
Kaccuones o Ienap 054 48
AHnnpomena o Anndeparr 0,14 29
JleGenp o Jeneb 20,6 u 45
Jlupa o Bera 1854 39,4
8. OnpeennuTh, Kakoe co3Be3aue OyaeT HaXOAUThCS BOIM3U TOPU30HTA 5 Mast B IIOJHOYb.

ITockonpKky He yka3aHa 00J1acTh 3BE3IHOTO Heba, TO IIepeuucisieM Bee (¢ ceBepa IMPOTHB YacOBOM
cTpenkn): yactb OBeHa, yacTh Pe10. Aunpomena, [lerac, Jlensdun, Open, 3meenocer, Beckl, lesa, Jle u
Cexkcrant, Pak, brmsaensl, Bozawawnii, Temnerr, Ilepceit

Berurciene pa3MepoB U pacCTOSHUI CBETHIIA 110 TIApaJlIaKcy.
3anaua l
IInanerapHass TyMaHHOCTb B cO3Be3AuM JIUpbl UMeeT yriioBod auamerp 83" M HaxXOAUTCA Ha
paccrossauu 660 nk. KakoBsl TMHEHbIE pa3Mephl TYMAHHOCTH B aCTPOHOMHYECKUX €IUHUIIAX ?
Pewenue: Yxa3aHHble B yCIIOBHH ITapAMETPhI CBA3aHBI MEXKIy COO0U IPOCTHIM COOTHOIIIEHUEM:

r= Do
 206265"

1 nx = 206265 a.e., COOTBETCTBEHHO:



660 - 206265a.¢. - 83"

R . 4
206265" 22 5,5 - 107a.e.

3anaua 2

[Tapannakc 3Be3as1 [Ipormon 0,28"”. Paccrosiaue o 3Be3nbl berenbreiize 652 cB. rona. Kakas us
9THX 3BE3]] U BO CKOJILKO pa3 HaXOJUTCS Jayble OT Hac?

Pewenue: Tlapannakce u pacCTOSTHUE CBS3aHbI TPOCTHIM COOTHOIIICHUEM

1 1 6H2cw.I
p= D’ D = D,_EE = 3, 0o, I = m = 2nxk.

Hanee naxonum otHomenune D2 xk D1 u monyuaem, uto betenbreiize npumepHo B 56 pa3 nanbiie
[Ipoumona.

3apaua 3

Bo ckonbpko pa3 m3MeHUICS yrioBod nuameTp Benepsl, HaOmromaemol ¢ 3emiin, B pe3yJibTaTe
TOTO, YTO IIJIaHETa Mepelria ¢ MUHUMAaJIbHOTO PACCTOSAHMS Ha MakcuMmanbHoe? Opouty Benepsl
CUUTATh OKYPKHOCTBIO paguycoM 0,7 a.e.

Pewenue: Haxonum yrioBol pauameTp BeHepsl M8 MHUHUMAaIBbHOTO W MaKCHMAIBHOTO
paccTOsIHUM B aCTPOHOMUYECKUX €IMHULIAX U Jajee UX MPOCTOE OTHOLIEHHE:

Doz

[Tonygaem oTBeT: yMeHbIIUJICS B 5,6 pasa.
3anaua 4
Kaxkoro yrmoBoro pa3mepa Oyjaer BuaeTh Hamly [anakTuky (IuaMeTrp KOTOPOIl coCTaBisieT 3 -
104 nx) maOmiomarenb, Haxozsmuiics B rajgaktuke M 31 (TymaHHOCTH AHApPOMEIBI) Ha
paccrostauu 6 - 105 mk?
Pewenue: BoipaxxeHue, CBsI3bIBAIOIIEE JIMHEHHBIC pa3Mepbl 00BbEKTa, €ro Mapajiakc U YIrJIOBbIC
pa3Mephl yXKe €CTh B PEIICHHH NepBOH 3a7aun. Bocrmonbs3yeMcest UM |, cierka MoaudHuImpoBas,
MOJ/ICTABUM HY KHBIC 3HAUCHUS U3 YCIIOBUS:

206265"r 3. 104 - (2 - 105)" v
p="—""" pg= = 10000

D 6 - 10%0K

3apauya 5

Paspemarorasi crmocoOHOCTh HEBOOPYKEHHOTO Tiiaza 2'. OOBEKTHl KaKOT0 pa3Mepa MOXKET
Pa3IMYUTh KOCMOHABT Ha TTOBEpXHOCTHU JIyHBI, mposeTast HaJ Hel Ha BBICOTE 75 KM?
Pewenue: 3anaua penraercsi aHaJTOTUYHO TIEPBON U YETBEPTOM:

Dy Tokm - 2 - 60" 3
e S — 4,510
A)65265" (2 105)" i

CoOOTBETCTBEHHO KOCMOHABT CMOYKET pa3iinyaTh JETajlyd MOBEPXHOCTH pa3MepoM B 45 METPOB.
3amaua 6

Bo ckonbko pa3z Comnnue Oonpmie JIyHBI, €CIM HMX YIJIOBbIE JMaMETpPbl OJMHAKOBBI, a
TOPU3OHTAJIBHBIC MMapaIaKChl COOTBETCTBEHHO paBHbI 8,8" u 57’7

Pewenue: D10 kimaccuyeckas 3ajadya Ha OINpEJeJCHHE pa3Mepa CBETHJI MO HMX Mapajljiakcy.
dopmyna CBS3M Mapajijlakca CBETWJIAa U €ro JMHEHHBIX M YIVIOBBIX pPa3MepoOB HEOJHOKPATHO

nomnajanach Bblle. B pe3ynbrare cokpaieHus MOBTOPSIOMIEHCS YaCTH MOTYYHM:
r. pa r1 57-60" ~ 389

—_— =, = &

Ty P1 T2 8, 8"

B otBete momyvaem, uro Comaire 6ombiie JIyasr mouru B 400 pas.

=

Borunciienne mepuoa odpamieHus IUIaHEeT HA OCHOBaHHH 3-T0 3akoHa Kemepa.
3anaum Ha 3aKkoHbI Kenuepa



3amaua 1. [lepuon oGpamenust manmoi mradetsl lllaram Bokpyr Comana T=5,6 rona.
Omnpexaenute OOJBIIYIO TOIYOCh ee opouThl. OTBeT: (3.2 a.e)

3amaya 2. Berauciute Maccy FOmurepa, 3Has, 9ro ero cnyTHUK Mo coBepmiaer o00opoT
BOKPYT IutaHeThl 3a 1,77 cyTok, a 6oJibliasi mojayochk ero opouTsl — 422 Thic. kM. OTBeT:
(317 m.3.)

3amaua 3. [IpoTHBOCTOSHUS HEKOTOPOHW IUTAHETHI TOBTOPSIOTCSA Yepe3 2 roma. Yemy
paBHa Ooutbimast mojyoch e€ opoutsr? Otsert: (1,59 a.e.)

3amaua 4. Omnpenenure Maccy IUIaHETH YpaH (B Maccax 3e€MIIH), €ClId M3BECTHO, YTO
cnyTHUK YpaHa Tutanus oOpaliaeTcs BOKPYT HEro ¢ mepuojaom 8,7 CyT. Ha CpeaHeM
pacctostHuu 438 ThIC. KM. JUISl JIYHBI 3TH BEJIWYMHBI PaBHBI COOTBETCTBEHHO 27,3 CyT. U
384 Tric. kM. OtBeT: (14,6 M.3.)

3amaua 5. Beruamciure nepuona oOpamenns Henryna Bokpyr ConHIla, 3Hass 9TO €ro
cpennee paccrosinue oT Connna 30 a.e. OtBer: (164,31.)

3apaua 6. Cunogudeckuii mepuoa tianets 500 cytok. Onpenenure OOTBIIYIO TTOTYOCh
eé opoutsl. OTBeT: 2,4 a.e

3amaua 7. Onpegenuth nepuoi oOpamieHus actepouna benopyccust ecnu Oosblas
MoJTyoch ero opoutsr a=2,4 a.e. OtBeT: 3, 718 rona

3amaua 8. 3BE3mHbBIN nepuon oOpamenus FOmurepa Bokpyr Comama T=12 met. KakoBo
cpennee paccrosinue oT FOmurepa qo Conuna? Oteer: (5 a.e)

=
4

T @

3aganne 1. /I pelIeHHd 3a1a9H HCIIONb3VeM TpeTHH 3akoH Kemepa: le = ?1
2 i3
Jano:
iy il
g=15ae| T,= |2 1--1 /4
@ dg \dg
az=la.e.
1.1,5 1,5
e U TIZT Tzl,S,{l,S =192
HatiTa:
d L Oteer: Mapc coBepInaeT IOMHEIH 060poT BoKpyT ComHIa pHMepHo 3a 1.9 roza.
1’ d&
Jaganne2. Jl14 pemmeHHs 3afadH HCTIOIB3YeM dopMyTy M, = T sr—g Mg
1 g
(27,32)°-(4,22-10°Y

MaHo: = = ——-M_ ~317TM,
A @777 -(3.84-10°° % #
Mg=1
T=2732 cyT. OteeT: Macca IOnHTepa coCTaBIAeT NPpHMepHO 317 Mace 3eMIH.
a=3,84-10"km
T,=1,77cyT.
a,=4,22-10°KM
Haiita:

M2



3anagne 3. BOIBLMIVIO MOIYOCE OPOHTEI MOKHO OIIpeIeTHTE H3 TPETLET0 3aKoHa Kemnepa:

T & =
JHano: 5 =—5 OTCIoza: @ = ag s
Ty ag I
S=2roma 3eé20HEIH epHOX T HaHIEM H3 COOTHOIIEHHT
1 1 1 1.5
Tg=1r. —=— _—, T=B - T=2ro0ma
S g L S-T,
3 2
Hafita:a-] a= (#az) -2 eﬂoda} ~1,59 ae.
Y (1200)°
=1 a.e.

Oteer: a=1.59a.e.

3ananued. Pemenne
Ha#o:

2 3
a=438 THIC. KM TMy+my) a

3 R
I;(M;+my) a

T=8.7cyT. [IpeneGperas Maccamu THTaHHA  JIYHBI M, B M, DOTY9HM, 9T0
g i 5 B ok 2
a; =384 ThICKM| )7, = i} | Ty W M, M, = | 438 | .(:7’_3} 1=14,6
| 2y LY \384 ) |\ 8,7
T,=273cyT
M,=1
Habmu: M, -? OTBeT: 14.6 Macchl 3eMIH,

IIpumepHBIe 0TBETHI Ha BONPOCHI K 1M (depeHIMPOBAHHOMY 3a4€Ty.

Bompoc Ne 1.

3eMIIs COBEpIIACT CIIOXKHBIC JIBMIKCHUS: BpamIacTcss BOKpyT cBoeit ocu (T=24 4.), nBmXeTcs BOKPYT
Comamna (T=1 rox), Bpamaercs Bmecte ¢ ['amaktukoit (T= 200 TwIc. sner). OTcoma BHIHO, YTO BCE
HAOIOIEHHSI, COBEPIIaeMbIe C 3eMJTH, OTIIMYAIOTCS KaXyIIUMUCS TpaekTopusMmu. [lmaHeTsr pensTcs Ha
BHYTPEHHHE W BHEIIHHE (BHyTpeHHHe: Mepkypuii, Benepa; Buemnue: Mapc, HOnurep, Catypn, YpaH,
Hentyn u [InyToH). Bee aTn mutaneTs! oOpamaroTes Tak ke, kak u 3emis Bokpyr CoiHua, HO, Onarogaps
JBIDKEHUIO 3eMJIM, MOXXHO HaONIoNaTh TMeTIeo0pa3Hoe JBWIKCHHE IUIaHET. biarogapsi CI0XHOMY
JBWDKEHHUIO 3€MITH 1 TJIAaHET BO3HUKAIOT Pa3JIniHbIe KOH(QUTypaluu IJIaHeT.

l — i _ i JUISl BHYTPEHHUX TJIaHET
% T Ta
1 1
= — Ul BHEIIHMX IUIaHET
S Te T

S — cugepuueckuil mepuon (OTHOCUTENBHO 3BE31), T — cuHOAMUecKmid nepuos (Mexny ¢azamn), Te =
1rox.

KoMeTsl 1 MeTeopHuTHBIE Tea ABIKYTCS MO JUTHUNTHYSCKUM, TapadOINIecKUM U TUIEpOOIHIeCKUM
TPACKTOPHSIM.

Bomnpoc Ne 2.

CymectByer 2 reorpaguyeckne KOOpIMHATHL: reorpaduyueckas MUpoTa U reorpaguyeckas 10iroTa.
ACTpOHOMHS KaK [IPaKTUYECKasl HayKa I103BOJISIET HAaXOUTh 3TH KOOpAUHATHL. BricoTa nomoca Mupa Haj
TOPU30HTOM paBHA IIMPOTE MecTa HaOMoAeHus. MOXXHO ONpeAenuTh IIHPOTYy MecTa HaONIOJACHUS IO
BBICOTE CBETHJA B BepxXHeW KynbMmuHauuu (Kyismunayus — MOMEHT TPOXOXKICHUS CBETHJIA Yepes
MepHuaraH) 1o hopmyIe:

h=90°-¢ + 9,

rae h — BeicoTa cBeTHa, O — CKIIOHEHHE, () — IUPOTa.

I'eorpaduueckas gonrora — 3TO BTOpas KOOPAMHATA, OTCUMUTHIBACTCS OT HyJEeBOro [ pHHBHYCKOTO
MepHauaHa K BOCTOKY. 3eMiis pa3zenieHa Ha 24 4acoBBIX I0s5Ca, pa3HUIa BO BpeMeHu — 1 wac. Pasnura
MECTHBIX BPEMEH paBHA Pa3HUIIC JOJITOT: Ay — Arp = tu — trp



Bomnpoc Ne 3.

JlyHa aBWKETCS BOKPYr 3eMJIM B Ty € CTOPOHY, B KaKyi0 3eMiisi BPAIlaeTCsi BOKPYT CBOCH OCH.
Oto0pakeHHeM 3TOTO JIBIKCHHUS, KaK MBI 3HaeM, SIBJISIETCS BUAMMOe riepemerteHne JIyHsl Ha hoHe 3BE31
HaBCTpeuy BpamnieHuto Heba. Kaxpie cyTku JIyHa cMelaeTcss K BOCTOKY OTHOCHTEIIBHO 3BE3]T MPUMEPHO
Ha 13°, a uepe3 27,3 cyT BO3BpaIIAcTCs K TEM JKe 3BE3/1aM, OITMCAB Ha HEOECHOH cdepe MOHBIN KPyT.

Bunumoe nemwxkenue JIyHBI COMpPOBOXTAETCS HEMPEPHIBHBIM M3MEHEHHEM €€ BuIa — CMeHoW (as.
[Ipoucxoaut 3To oTTOrO, 4TO JlyHa 3aHMMAaET PAa3NUYHBIE TIOJOXKEHHSI OTHOCHUTEIIEHO OCBEIIAIOIIETO €&
ComHia 1 3eMin.

Korna Jlyna BumHa Ham Kak y3KHH CepI, OCTajdbHas 4acTh €€ JTMCKa TOXKE CIIErKa CBETHTCA. JTO
SIBICHUE HA3bIBACTCS MENEJIbHBIM CBETOM U OOBSCHSETCS TeM, YTO 3eMJIs OCBEIAeT HOYHYIO CTOPOHY
JIyHBI OTpaXEHHBIM COJIHEUHBIM CBETOM.

3emist u Jlyna, ocBem€nabie ConHIeM, 0TOpachIBAlOT KOHYCHI TEHH U KOHYCHI onyTeHu. Korpa Jlyna
TIOTTaaeT B TEHb 3€MIIM MTOJTHOCTHIO MM YaCTUYHO TPOMCXOIUT MOJTHOE WK YacTHOe 3aTMenue JIynsl. C
3emi OHO BHIHO OJTHOBPEMEHHO TOBcIony, rae Jlyna nHang ropuzontom. @asza momHoro 3atMeHus JIyHbI
npoJoirKaercs, noka JlyHa He HaA4HET BBIXOAUTH U3 3€MHOM TEHHU, U MOXET AuThea 10 1 u 40 muH.
ConHeuHble Ny4H, MPENOMISIACh B aTMocdepe 3eMiH, MOMAJal0T B KOHYC 3eMHOW TeHW. [Ipu stom
aTMocdepa CHIBHO TOTJIONIAET TOJyOble W COCEJHHE C HUMH JIy4d, a MPOIMYCKaeT BHYTPh KOHYcCa
MPEUMYIIECTBEHHO KpacHble. Bor mouemy Jlyna mpu Oosipmiol ¢asze 3aTMEHHS OKpAIIMBaeTCs B
KpPacHOBATHIN CBET, a HE MponajgaeT copceM. JIyHHbIe 3aTMEHHS OBIBAIOT A0 TPEX pa3 B TOAY M, KOHEUHO,
TOJIBKO B TTOJTHOJTYHHE.

ConHeyHOE 3aTMEHHE KaK MOJHOE BHIHO TOJNBKO TaM, T€ Ha 3eMIII0 MaJaeT ISTHO JYHHOW TEHH,
nraMeTp TsaTHa He mpeBbimaet 250 km. Korma Jlyna nepeMemiaeTcs o cBoeil opOuTe, €€ TeHb IBIKETCS
o 3emiie C 3amajia Ha BOCTOK, BEIYEPUMBAs MOCICIOBATEILHO y3KYIO MOJIOCY MOJIHOTO 3aTMEHUS. Tawm,
rae Ha 3eMITIo TTafaeT moxyTeHs JIyHbI, HaOmomaeTcs 9acTHoe 3atMenne CoHiia.

Benencreue Hebopmoro m3MeHeHus pacctosauid 3emun oT JIyael m ConHIIA BHIUMEBIN YTIIOBOM
JuaMeTp ObIBaeT TO HEMHOTO OOJIbINIE, TO HEMHOTO MEHBIIIE COJTHEYHOT0, TO PaBeH eMy. B mepBom ciyuae
nostHoe 3atMeHue Comana mmurcst mo 7 muH 40 ¢, Bo BTopoMm — JlyHa BooOmie He 3akpbeiBaeT CoiHIIA
[EJIUKOM, a B TPETHEM — TOJIBKO OJJTHO MTHOBEHHE.

CoJIHEYHBIX 3aTMEHH B TOAY MOXKET OBITh OT 2 10 5, B MOC/IEIHEM CIydyae HEMPEMEHHO YaCTHBIX.

Bomnpoc Ne 4.

B teuenue roma CoiHIle ABMKETCS MO SKIUNTHKE. DKIMITAKA MPOXOAUT depe3 12 30amakaibHBIX
co3Be3auii. B Teyenme cyrok CoiHile, Kak OObIYHAs 3BE3[a, IBMXKETCS MapaulebHO HEOSCHOMY
9KBaTOPY
(-23°27" < 6 < +23°27'). Takoe W3MEHEHNE CKIIOHEHMs BBI3BAHO HAKJIIOHOM 3€MHOH OCH K IUIOCKOCTH
OpOMUTHL.

21 mapra (y) — neHb BeceHHero paBHoaeHcTBusI (O = 0).

22 WIOHS — JICHB JICTHETO COMHLECTOsTHUS (O = 23°27").

21 centsibps () — 1€Hb OCEHHETO PABHOICHCTBHS.

22 nexaOpst — IeHb 3MMHET0 COJTHIIECTOSTHHUS.

Ha muporte tpomukoB Paka (FOxwsiii) u Kozepora (Cesephbiit) ConHile ObIBacT B 3€HUTE B THH
JIETHETO ¥ 3UMHETO COHIECTOSIHUSI.

Ha CeBepnom momoce ConHie U 3BE3ABI HE 3aX0AiT B mepuof ¢ 21 mapra mo 22 ceHTsOps. 22
CEHTAOPsI HAYMHAETCS NOISIPHAst HOYb.

Bomnpoc Ne 5.
Teneckomnsl OBIBAIOT ABYX BUIOB: TEICCKOM-PEIICKTOP U TENECKOM-pedhpakTop (PUCYHKH).

[ToMHMO ONTHUYECKHX TEIECKOMOB CYMIECTBYIOT PaJUOTEICCKOIBI, KOTOPBIE MPEJCTABISIOT COOOM
YCTPOWCTBA, PETUCTPHUPYIONINE W3IIYICHHE KOcMoca. PamuoTenmecKkonm  TpeNCTaBIsSeT  COOOU
napaboIM4ecKyl0 aHTeHHY, AunaMmerpoM okono 100 M. B kavecTBe noxa s aHTEHHBI YIOTPEOJISIOT
€CTECTBCHHBIC O00pa30BaHMs, TaKWe KaK KpaTepbl WU CKJIOHBI Top. PamuonsmyudeHue MO3BOJISIET
WCCIIEIOBATH IUIAHETHI U 3BE3AHBIE CHCTEMBI.



Bompoc Ne 6.
FOpI/IBOHTaIIBHI:IM NnapaurakCoOM Ha3bIBAIOT YT'OJI, IO KOTOPLIM C IUIAHCTHI BUJICH paqnyC 3CMJ'II/I,
MEePIECHINKYJISIPHBIN JIyqy 3peHUsI.

p" — mapamnakc, p” — yrioBoi paauyc, R — panuyc 3emiu, I — paauyc cBeTHIA.

D R Sin o' o' ! 5. 206265R
sinp” P T P 0685 7 O T
r Dp"
D=Ginp = = DsINP™= 556265

Celiyac 11 OIpeNENeHnsl pacCTOSIHUA 10 CBETWJI MCTONB3YIOT METOABI PagUOIOKAMU: MOCHUIAIOT
paanocHrHan Ha IUTaHEeTy, CUTHAN OTpa)kaeTcsl U QUKCHpyeTcs NpUEMHOM aHTeHHOW. 3Hast BpeMs
ct
NPOXOXKICHUS CUTHAIA ONPENIEIISIOT paccrostaue D = —.

2

Bomnpoc Ne 7.

CrieKTpaibHbIA aHATTH3 SBJIAETCS METOJIOM, C MTOMOIIBI0 KOTOPOTO ONPEICIACTCS XMMUIESCKUN COCTAB
HeOECHBIX Tell, UX TEMIIEpaTypa, pa3Mephl, CTPOEHHE, PACCTOSHHUE J0 HHUX W CKOPOCTh MX JBHIKEHHS.
CrieKTpaibHbIA aHATU3 MPOBOAMTCS C HCIOIL30BaHHEM MPHOOPOB criekTporpada u crnexkrpockomna. C
MOMOIIBIO CIIEKTPATBHOTO aHAJHM3a OMPEACTUIN XUMHYSCKHHA COCTaB 3BE3J,, KOMET, TAaKTHK U T
COJTHEYHON CHCTEMBI, T. K. B CIEKTPE KaK[as JIMHUS WIM WX COBOKYITHOCTH XapakTepHa I KaKoro-
HHOYTH 97eMeHTa. 110 MHTEHCHBHOCTH CIIEKTPA MOYKHO OIIPEETUTh TEMIIEPATYPY 3BE3.I M APYTHX TEIL.

AmaxT = b b — mocrosuHas Buna

ITo cnekTpy 3BE37bI OTHOCAT K TOMY WJIM HWHOMY CHEKTpajlbHOMY Kkiaccy. Ilo crnekTpanbHOM
JUarpaMme MOYKHO OTIPEIETUTh BUANMYIO 3BE3HYIO BETTMUMHY 3BE3/IbI, a Jlajee MOoiIb3yach (hopMyaMu:

M=m+5+5Igp

lgL =0,4(5-M)

HalTH a0COMIOTHYIO 3BE3THYIO BEJHUHHY, CBFHMOCTD, A 3HAYHT U PA3MEP 3BE3/IbL.
A=A 1+

Ucnonszys hopmymy Homepa 0 L c J

Bomnpoc Ne 8.

Hauano xocmMudeckoit 3psl TOMOKeHO Tpyaamu pycckoro yuéHoro K. O. Imomkosckoro. OH
MPEIOKIIT HCIIONB30BaTh PEAKTUBHBIE ABHUTATENH JII OCBOCHHS KOCMHUYECKOTO mpocTpaHcTBa. OH
BIIEPBbIC MPENJIOKHUI HICK HCIOIBb30BAHMS MHOTOCTYNEHUYATBHIX PAKET AJISl 3alyCKOB KOCMHYECKHX
Kopabnei. Poccust Oblia MMOHEPOM B 3TOM 3aMbicie. IIepBbI MCKYCCTBEHHBIM CIYTHHK 3eMIIM OBLI
3anyiieH 4 oktsaops 1957 r., nepeeiit 00JET JIyHbl ¢ moaydeHueM ¢ororpaduit — 1959 r., nepsblii moiéT
yenoBeka B kocmoc — 12 ampens 1961 r. Ilepssril nonér na JlyHny amepuxanueB — 1964 r., 3amyck
KOCMHYECKHX KOpadJieil 1 KOCMHUUYECKUX CTAaHIIMH.

3amaun:
Hayunsble nemnu:

* peObIBaHME YEIIOBEKA B KOCMOCE;



UCCJICIOBAHNE KOCMUYECKOT0 TPOCTPAHCTBA,;
* OTpabOTKa TEXHOJIOTHI KOCMHYECKHUX MTOJIETOB;

Boennbie nienu (3ammra OT SAepHOTO HATACHHS );

TenekoMMyHUKanM (CITyTHUKOBAS CBSI3b, OCYIIIECTBIISIEMAs C TIOMOIIIBIO CITyTHUKOB CBSI3N);
[IporHo3s! morobl, MpeAcKa3aHNe CTUXUWHBIX OCJCTBHI (METEO-CITyTHUKH);
IIpou3BoACTBEHHBIC LICTH:

MOUCK MOJIC3HBIX UCKOMAEMBIX;
*  DKOJIOTWYECKU MOHUTOPHUHT.

Bomnpoc Ne 9.

3aciayra OTKpBITHSI 3aKOHOB JIBHDKCHUS TUTAHET TNPHHAJICKUT BhIIaromemMycs ydéHomy HoraHny
Kennepy.

[epBbii 3akoH. Kaxkias ruiaHeta oOpariaeTces 1Mo IUIUICY, B 0JJHOM U3 (POKYCOB KOTOPOTO HAXOIUTCS
Comnie.

Bropoit 3akoH. (3akoH TwiomIaeii). Pannyc-BekTop MmiaHEeTHl 32 OJMHAKOBBIE MPOMEXKYTKH BPEMEHH
OIMCHIBAET paBHBIC IUIOMIAAH. M3 3TOro 3akoHa clelyeT, 4TO CKOPOCTh IUIAHEThl NIPU JIBHXKCHUU €€ T10
opOute TeM Oorbie, ueM Orke oHa K CoJTHITY.

Tpernii 3akoH. KBaaparbl 3BE3NHBIX MEPHONOB OOpaIleHUs MJIAHET OTHOCSITCSA Kak KyObl OONBIINX
NoJyocei ux opourT.

2 3
T._a

2 3

Tz .
eIMHUIIAX OOJIBIION TIONYOCH 3eMHON OpOWTHI), MOCKOJBKY 3BE3NHBIC MEPUOJBI IUIAHET YXKe ObLIH

BbIUMCIICHBI. bBoJbIIyI0 MOJIyoCh 3€MHONM OpOWTHI NIpPUHATA 3a ACTPOHOMHUYECKYIO €AMHHUIly (a. €.)
paccTosHUM.

OTOT 3aKOH IO3BOJIHII YCTaHOBUTHL OTHOCHUTCIIBHBIC PACCTOAHUA INNIAHET OT COHHI_Ia (B

Bonpoc Ne 10.
IlnaHeTHI 3¢MHOM IPYNINIBI:
Ha3Banue Mepkypuii Benepa 3emus Mapc
Pacnosox 0,39 a.e. ot 0,72 55 1,52
eHue ComaHila
Cpennssn 5,5*10000kr/x 5,2 55 3,9
IUIOTHOCTH yo.M.
OcobeHnnoc JIBroxeHHE B HaIpaBJICHUU JBmwxenue JIBMKEeH!
i aBMokeHust | Bokpyr ComHina u | obpaTHOM Bokpyr ComHma u | e BOKpYT
CBOCH  OCHM B | HampaBJICHHUIO CBOEro | cBocil ocu, HakioH | ComHna W
OJTHOM JIBUKCHHUS BOKPYT | 36MHOH OCH K | CBOEW OCcH B
HaTpaBJICHUH ConHIla ¥ IPUMEPHO B | MJIOCKOCTH OPOHTHI. | OJTHOM
243 paza memnennee | CoxpaHeHue HaIPaBJICHU
3emin HamnpaBleHUS OCH B | U
MIPOCTPAHCTRBE.
CnyTHHKH Her HET 1 - Jlyna 2 -
dooboc,
Jeitmoc
IlnaHeTbI—IUraHThI:
Hazpanue IOnurep, Catypn, Ypan, Hentyn
Pacmonoxxenue IOmnurep 5,20 a.e. Carypn 9.54 VYpau 1919 Henryan  30.07 or
ComaHiia

Cpennss mmotHocTh 1.3%1000 K1/KY0. M. 0,7 14

OCo00EeHHOCTH IBMKEHUS

HaIllpaBJICHUN

Bompoc Ne 11.

1,6
Ouens ObIcTpOe BpameHue BOKpyr ColHIIA B CBOCH OCH B OJTHOM




®dusnueckue ycnosus Ha Jlyne; Jlyna menbpie 3emau o Macce B 81 pas, cpenuss e€ mwioTHocTs 3300
kr/M°, T. e. MeHbIe, ueM y 3emmn. Ha JIyne HeT atMocdepsl, TONTbKO Pa3perkeHHas MbLIeBAas 000I0UKa.
OrpoMmHbIe Tepenaabl TeMIEPaTypbl JYHHOH MOBEPXHOCTH OT JIHS K HOYH OOBSCHSIOTCS HE TOIBKO
OTCYTCTBHEM aTMoc(epbl, HO M MPONODKUTENLHOCTHIO JYHHOTO JHS M JYHHOH HOYH, KOTOpas
COOTBETCTBYET ABYM HAIIUM Hene siM. TemrepaTypa B moacoinHednoi Touke JIynsl qocturaet + 120°C, a
B IIPOTHBOIIOJIOKHOM TOYKe HOYHOIO mosyirapus — 170°C.

Penwed, Mopsi, kpatepsr;

Xumuyeckre 0cOOEHHOCTH MOBEPXHOCTH;

Hanuuue TeKTOHUYECKOH IEATEIbHOCTH.
CHOyTHUKH TJIaHET:

Mapc (2 nebonpiux crytHHKa: Poboc u Jeiimoc);

IOnuTep (cambie u3BecTHBIE 4 TaUTMIICEBBIX CITyTHHKA: EBpoma, Kammucro, Mo, 'annmen; Ha
EBpome oOHapy>keH OKeaH BOJBI);

Caryps ( oco60 n3zBecten Tutan: umeer armochepy);

Bompoc Ne 12.
Kowmerts! (pusnueckas mpupoaa, CTpOSHUE, OPOUTHI, THITHI ), HAN00JIe N3BECTHBIC KOMETHI:

*  kometa Iamest (T = 76 net; 1910 — 1986 — 2062);
KoMeTa DJHKa;
KomeTa XUSKYTaKu;

Acreponnbl (Manble mianeTs). Hanbomnee m3secturie Llepepa, Becra, [lamnana, FOunona, Hxap,
I'epmec, AnomoH (Bcero 6onee 1500).

HccnenoBanue KOMET, aCTEPOUIOB, METCOPHBIX [TOTOKOB [10KA3aJI0, YTO BCE OHU UMEIOT OAMHAKOBYIO
(bu3HUecKyro NMPUPOJY M OJWHAKOBEIM XUMUYecKnil coctaB. OmnpeneneHue Bo3pacta COTHEUHON CHCTEMBI
roBOpUT 0 ToM, yro CoOJIHIE W IJIaHETHl UMEIOT NMPUMEPHO OAMH Bo3pacT (0kojio 5,5 mupa. net). Ilo
TeopuH BO3HUKHOBeHUs1 ConHeunol cucteMsl akagemuka O. 0. IlImuara 3emist v muiaHeTsl BOZHUKIN U3
ra3o-TbIIEBOT0 00J1aKa, KOTOPOE BCIIEACTBHE 3aKOHA BCEMHUPHOTO TATOTEHUS ObIIO cxBadeHO CONHIIEM U
Bpamaiock B TOM ke HampaeieHuu, yto u Comnne. [locremenHo B 3ToMm obsake (popmupoBaInCh
CTYLICHHSA, KOTOpbIE JalM Hayajo IulaHeTaM. CBHIETENbCTBOM TOTO, YTO IUIAHETHI OOpa30BaMCh W3
TaKUX CTYILECHUH SBISACTCS BBIIAJCHUE METEOPUTOB Ha 3eMIIIO U Ha Apyrue mianeTsl. Tak B 1975 r. 610
OTMEUCHO MajieHne KoMeTsl Baxmana-IlITpaccmana na FOmurep.

Bonpoc Ne 13.

ConHile — OmmKkaimas K HaM 3Be3/1a, Y KOTOPOH B OTJIIMYME OT BCEX APYIMX 3BE3 MBI MOXEM
HaOJIF01aTh IUCK U MPU MIOMOIIH TEJIECKONa U3ydaTh Ha HEM Menkue netand. ConHile — THIMYHAS 3Be3/a,
a TIOTOMY €r'0 H3yUeHHE TTOMOTaeT MOHITh MPUPOTY 3BE3]] BOOOIIIE.

Macca Connma B 333 Thic. pa3 0ojibllie Macchl 3eMJIM, MOIIHOCTh MOJHOro u3nydeHus CoiHia
* 1023
cocrasisieT 4 * 10 kBT, a¢pextuBHas remneparypa — 6000 K.

Kax u Bce 3B&31p1 ComHIle — pacKan€HHBIN ra30BEIH Iap. B OCHOBHOM OHO COCTOWT W3 BOJOpOAA C
npumeckbio 10% (1o umcity atomoB) renus, 1-2% maccel ConHIIa TPUXOOUTCS HA APYyTHe Oosee THKENbIe
3JIEMEHTHI.

Ha COJ'IHI_IC BCHICCTBO CWJIBHO MOHU3UPOBAHO, T. €. ATOMbBI NOTCPAJIM CBOU BHCIIHUC 3JICKTPOHBI U
BMCCTC C HUMHU CTaJIk CBOGOI[HBIMI/I JacTuaMy MOHU3UPOBAHHOI'O I'a3a — I1JIa3MBbI.

CpeHsist IIOTHOCTh COIHEYHOro BemectBa 1400 kr/m°. OIHAKO, 3TO CPEJHEe YHCIO, U IUIOTHOCTD B
HapY)KHHUX CJIOSX HECOM3MEPHUMO MeHbIIIe, a B rieHTpe B 100 pa3 Oonbliie.

Ilon neiicTBMEM CHJI TPaBUTALIMOHHOIO IIPUTSDKEHUS, HAIIPaBJICHHBIX K LeHTpY CollHIla, B €ro Heapax
. 8
co3naéTes OTPOMHOE JaBiieHHEe, KoTopoe B LeHTpe gocturaet 2 * 10° Ila, mpu Temmepatype oxoio 15
miH K.

HpI/I TaKUX YCJIOBUIX Apa aTOMOB BOJOpOAa MMEIOT OUCHB BEICOKHE CKOPOCTHU U MOT'YT CTAJIKMBATHCSA
Apyr € JApyromM, HECMOTpSA Ha JICUCTBHUE BHCKTPOCTaTI/I‘leCKOﬁ CHJIBI OTTAJIKHBAaHMA. HeKOTOpBIe
CTOJIKHOBCHUA 3aKAHUYUBAIOTCA AACPHBIMU PCAKIHUAMU, MPU KOTOPBIX U3 BOAOpPOOA 06pa3yeTCﬁ rejini 1
BBIICIIACTCA 0OJIBIIIOE KOJTUYESCTBO TEILIOTHL.



[IsiTHA — HEMOCTOSHHBIE 00pa30BaHMs, Yallle BCErO MOSBISIOTCS IPyNIaMi. BOKpYr MsTeH WHOTIA
BUJIHBI [IOYTH HE3aMETHBIC CBETJIbIE O00pa30oBaHMs, KOTOPBIC HAa3bIBAlOT (hakeaaMu. [ JIaBHOM
0COOEHHOCTBIO MATEH M (DAKEIIOB SABJIAETCS NPUCYTCTBUE MATHUTHBIX MOJEH C MHAYKIMEH, JOCTUTAIOIIEH
0,4-0,5 To.

Bompoc Ne 14,
[IposiBieHNE COTHEYHOM aKTUBHOCTH Ha 3eMIIe:

CollHEUYHBIC TMATHA SBISIIOTCA AaKTHBHBIM HCTOYHHKOM OJICKTPOMATrHUTHOTO  U3JIY4YCHUA,
BBI3BIBAIOIICTIO TaK Ha3bIBACMBIC «MAarHUTHBIC 6ypI/I)>. OTH «MarHUTHBIC 6ypI/I)> BJIMAKOT HA TCJIC-
" pagnuOCBA3b, BBI3bIBAIOT MOIIHBIC ITOJAPHBIC CUAHUSA.

ConHIle M3My4aeT CIEAYIONHEe BHIbI H3IyYeHUS: YIbTpadUOIETOBOE, PEHTIE€HOBCKOE,
MH(PaAKpPaCHOE WU KOCMHUYECKHE Jy4H (IJIEKTPOHBI, MPOTOHBI, HEUTPOHBI U TSHKEIBIE YACTHUIIBI
aJPOHBI). DTH U3IYYCHHUS TOYTH LEIUKOM 3aJepKUBAIOTCS atMocdepoit 3emuu. Bor mouemy
clemyeT CcoxXpaHATh aTMmocdepy 3emMim B HOPMalbHOM cOCTOsSHUM. llepmomuvecku
TOSIBJIAIOIINECS] O30HOBBIE JBIPHI MPOITyCKalOT u3iny4deHne CoHIa, KOTOPOE JOCTUTAET 3€MHOM
MMOBEPXHOCTH U NaryOHO BIUSET HA OPraHUYECKYIO )KH3Hb Ha 3emiie.

ConHevHasi aKTUBHOCTb MpoABIIsieTcs yepe3 kKaxapie 11 aet. [locneqnuit MakcCuMyM CONHEUHOMN
aktuBHOCTU ObUT B 1991 romy. Oxunaemsiii makcumym — 2002 rox. MakcuMyM COTHEYHON
aKTUBHOCTH O3HAa4yaeT HauOOJbIIee KOJUYECTBO ISTCH, M3Iy4YeHHS M NpoTyOepaHiieB. J(aBHO
YCTaHOBJICHO, YTO U3MEHEHHUE COJTHEYHOM akTUBHOCTH COJIHIIE BIIMSAET Ha CICAYIONIHE (QaKTOPHI:
*

1.);

KOJMYCCTBO pPa3HOro poJa CTUXUHHBIX GCHCTBHﬁ (Taﬁ(bYHBI, 3CMIJICTPACCHHA, HABOJAHCHHUA U T.

Bompoc Ne 15.

Pazmyc 3EMJIM  OKa3bIBACTCA CJIHMIIKOM MaJlbIM, 4TOOBI CIIYKUTb 0asucoMm A4 U3MCPCHUA
napauIaKTU4CeCKOro CMCHICHHUA 3Bé3,£[ U pPacCTOAHUA OO0 HHUX. H03TOMy IMOJIB3YIOTCA T'OAWYHBIM
HapajulakcoM BMECTO TOPHU30HTAIBHOTO.

lNoguaabIM TapaiakcoM 3Be31bI HA3BIBAIOT YTOJ, IO KOTOPBIM CO 3BE3JBI MOXKHO OBUIO OBl BHUACTH
OOJBIITYIO TIOTYOCh 36MHOM OPOUTHI, €CITH OHA MTEPIICHANKYIIAPHA JTydy 3pCHUSI.

a
= a — 00JIBIIAs MMOJIYOCh 36MHOU OPOUTHI,
sinp
206265" 5
ae. —p P — rOAMYHBIN ITapaIaKc.

Tarxoke UCcTIoNB3yeTcs eAUHUIA paccToAHUs napceek. [lapcek — paccTosHue, ¢ KOTOPOTro OoJbIas
MTOJIyOCh 3€MHOM OpOMTHI, IEPIICHINKYISIPHAS JTYdy 3peHUs BUAHA oA yriiom 1",
— - - 11
1 mapcek = 3,26 cBeroBoro roga = 206265 a. e. = 3 * 10~ km.

M3MepeHreM ToAMYHOrO TNapajlakca MOXKHO HaJIEKHO YCTAaHOBUTh PpacCTOSIHUE JO0 3BE3,
Haxozsmuxcs He manee 100 mapcex miun 300 cB. neT.

Bompoc Ne 16.
3Bé3Z[I>I KJ'IaCCI/I(l)I/ILII/IpyIOTC}I oo ciacAyromuM  mnapamMeTpam: pa3Mepbl, LOBCET, CBCTUMOCTD,
CHCKTpaJIBHBIﬁ KJ1accC.

[To pa3mepam 3BE3MBI NMENATCS Ha 3BE3BI-KAPIUKU, CPEAHHUE 3BE3/bI, HOPMAIBHBIC 3BE3/BI, 3BE3IBI
TUTaHTBI ¥ 3BE3JIbI-CBEPXTUTAHTBL. 3BE3NBI-KAPIUKH — CIYTHUK 3Be3nbl Cupuyc; cpeanue — CorHile,
Kanenna (Bo3uwmunii); Hopmanbnbie (t = 10 teic. K) — nMeroT pazmepsr mexay Conarem n Kamnemnoii;
3BE3MIBI-TUTAHTH — AHTapec, APKTYp; CBEpXTHTaHTHI — berenpreiize, AnbaedapaH.

o uBety 3B&3/bI AenaTcs Ha KpacHble (AHTapec, berenbreitze — 3000 K), sxénreie (Connue, Kanemia
— 6000 K), 6ensie (Cupuyc, Jleneo, Bera — 10000 K), roiyosie (Crmka — 30000 K).

ITo cBeTMMOCTH 3BE3MBI KINACCUPHULIMPYIOT clenyromumM oopazoM. Ecnu npunste cBetumocts ConHia
3a 1, To 3837161 Oenble u ronyobie uMeroT cBeTuMocTh B 100 1 10 Thic. pa3 6onbmie cBetumocTu ColHIIa,
a xpacHble kapiuku — B 10 pa3 menblie ceetumoct ConHIIA.



[o ciextpy 3BE3ABI MOIPA3AEIAIOT HA CIIEKTPAJIbHBIE KIIACChI (CM. TaOJIHILy).

VYcnoBusi paBHOBECHs: KaK WM3BECTHO, 3BE3IBI SIBISIOTCS EIMHCTBEHHBIMH OOBEKTAMH MPHUPOIH,
BHYTPU KOTOPBIX TPOUCXOASIT HEYIPABISIEMbIE TEPMOSJCPHBIC PEAKIUU CHHTE3a, KOTOpPHIC
COTIPOBOXAIOTCS BBIICTICHHMEM OOJBIIIOTO KOJIHYECTBA DHEPTUM W OMPEACISAIOT TeMIepaTypy 3BE3.
BonpumHCTBO 3BE31 HAXOAATCS B CTALlMOHAPHOM COCTOSIHUH, T. €. HE B3phiBaroTca. HekoTopoie 3BE3BI
B3pHIBAIOTCS (TaK Ha3bIBaCMbIC HOBBIE M CBEPXHOBBIC 3BE37bI). [loueMy ke B OCHOBHOM 3BE3BI
HaxofsaTcs B paBHOBecnn? Cuila siIEPHBIX B3PHIBOB Y CTAIlMOHAPHBIX 3BE3/I YPABHOBEIIMBACTCS CHIIOMN
TATOTEHUS, BOT TOYEMY ITH 3BE3IBI COXPAHSIIOT PABHOBECHE.

Bomnpoc Ne 17.
3akon Credana-bonpiiMana onpe/enseT 3aBUCUMOCTD MKy U3ITyYCHUEM U TEMIIEPaTypoid 3BE3/.

¢ =oT L o — ko3 duirenr, o = 5,67 * 108 Br/m?k*

8:
41tR?

L — cBeTMOCTD 3Be311bI, R — paanyc 3Be315I1.

€ — DHEPIrus U3JIYUYCHHA CAMHUIBI TIOBEPXHOCTU 3BE3AbI

C nomousio popmyinsl Credana-bonbiiMana u 3akoHa BuHa onpenensior AMUHY BOJIHBI, HA KOTOPYIO
MPUXOAUTCS MAKCUMYM H3JTyUEHHS:

AmaxT = b b — mocrosiuHas Buna

MO0XHO UCXOUTH U3 00PATHOTO, T. €. C IIOMOIIBIO CBETUMOCTH M TEMIIEPATYPHI ONPEACIIATH pa3MepPhl
3BE3]I.

Bompoc Ne 18.

HoBble u cBepxHOBble 3BE3ABI — 3BE3IBI, Y KOTOPBIX PE3KO BO3pPOC OJIECK, CBEPXHOBHIE —
B3pBIBAIOIIMECS 3BE31BI, MPH HauOoJiee MOIIHBIX B3pPBHIBaX BEIIECTBO PA3JIE€TACTCS CO CKOPOCTHIO JI0
7000x™m/c, ocTaTKH 000JI0UEK BUIHBI JOJITOE BpeMsl B BUJIE TyMaHHOCTEH

Hedeunnsr. Lledent ap1 — kimacc MyabCHUPYIOMUX TEPEMEHHBIX 3BE3M, MPOTOTUIIOM
koTopbix ctana O Lledes. Lledenap! sBAsSIOTCS KENTHIMU TMTaHTAMU U CBEPXTUTAHTAMH, CPEIH
MePEeMEHHBIX 3BE3/] OHM BBIICISAIOTCS XOPOIIO M3YYEHHOW 3aBHCHMOCTBIO MEXIY HEPHOIOM U
CBETUMOCTBIO. braromaps 3Toil 3aBUCUMOCTH U BBICOKOH CBETUMOCTH Lie()eHIbl UCTIONB3YIOTCS
KaK CTaHJapTHBIE CBEYH — I10 HAOIIONCHUAM Le(en i ONpeeNsioTcs PacCTOSHUS 10
yIaIEHHBIX 0OBEKTOB, B TOM YHCIIE U J0 APYTUX TaTaKTHK, a B Hadane XX BeKa ¢ UX HOMOIIBIO
OBIIO TOKA3aHO CYIIECTBOBAHUE 00BEKTOB BHE MiteuHoro [TyTu u ObIT OTKPHIT 3aK0H Xab0ia.

Hosblie 3BE31b1. HOBBIE BO3HMKAIOT B pe3yiibTaTe B3phIBA BEPXHHUX CIIOCB TYCKIIBIX
OCNBIX KapIMKOB, a WM30BITOYHAs MaTepwsi Ha ITOBEPXHOCTH OCIIOro KapiinKa OCemaeT W3
aTMocdepsl 0oJiee KpyITHOU 3BE3/1blI, PACTIOJIOKEHHOHN B TTape C HUM.

CaepxHoBbIe 3B&371b1. CBEepXHOBAs 3BE3/a WIN BCIIBIIIKA CBEPXHOBOW — SIBIICHHE, B
X07Ie KOTOPOTO 3Be3/la PE3KO YBEJIWYMBAaET CBOK sIpkocTh Ha 4—8 mopsako (Ha 10—20
3BE3MHBIX BEIMYHMH) C TMOCIEAYIOIIMM CPAaBHUTEIBHO MEJUICHHBIM 3aTyXaHHEM BCIIBILIKH.
SBnseTcs pe3ynpTaTOM KaTaKJIM3MHUYECKOI'O IPOLECCa, BO3ZHHUKAIOUIETO B KOHIE 3BOJIOLUH
HEKOTOPBIX 3BE3]1 M COMPOBOXKIAIOIETOCS BhIJIEIECHHEM OTPOMHOTO KOJIMYECTBA YHEPTHH.

Bonpoc Ne 19.
I[BOﬁHBIC 3Bé3,ZLBI — 3BEC3/1bl, CBA3AHHLIC CHJIaMHU TATOTCHHUA BOKPYT O6I[I€FO
neHTpa Macc.

BusyanbHo nBoifHBIe, KpaTHbIe.J[BOWHBIE 3BE€3/ibl, KOTOpPHIE BO3MOXXHO YBHUAETH
pasnenbHO (WM, KaK TOBOPAT, KOTOPBIE MOTYT OBITh pa3pelleHbl), Ha3bIBAIOTCA BUINMBIMHU
JBOMHBIMHU, WM BU3yaJIbHO-IBOMHBIMHU.

CrexTpaibHO-BOHHEBIE. CTIEKTpaIbHO-IBOMHON HA3BIBAIOT 3BE31Y, IBOHCTBEHHOCTH
KOTOpOI 0OHApYKUBACTCS IIPH MOMOIIU CHEKTPAIbHBIX HaOMoAeHu . [ 3TOro €€ HaOII0aar0T
B TEYeHHE HECKONbKHX Houell. Ecnm okaspIBaeTcs, 4TO JIMHUHM €€ CIeKTpa MHepHUOIUIECKH
CMEIIAIOTCA CO BPEMEHEM, TO 3TO 03HAYaeT, UTO CKOPOCTh UCTOUYHUKA MEHSIETCSl. DTOMY MOXKET



OBITh MHOXKECTBO TMPHUYMH: TMEPEMEHHOCTh CaMOW 3BE3/bl, HAIMYUE Yy HeE IUIOTHOU
paciupsroIeics 000J09KH, 00pa30BaBLICHCS MOC/IC BCIBIIIKYA CBEPXHOBOM, U T. II.

3aTMeHHO-TIepeMeHHbIC 3BE3/bI. BhIBaeT, 4To OpOUTANBbHAS IUIOCKOCTh HAKJIOHEHA K
Jydy 3pEHUs 1O/ OUYCHb MAJICHBKUM YTIIOM: OPOUTHI 3BE3/ TAKOW CHUCTEMBI PACIIONIOKEHBI Kak
OBl peOpoM K HaM. B Takoif cucteme 3BE31BI OyAyT MEPHOTNUCCKHA 3aTMEBATh JAPYT IPYyra, TO
€CTh OJIECK Maphl OYIET MEHSTHCS

Bonpoc Ne 20.

CymiecTByIOT pa3Hble THITBI 3BE3/: OAMHOYHBIC, IBOHHBIE M KPaTHBIE, CTAIIIOHAPHBIE U IIEPEMEHHEIE,
3BE3NBI-TUTAHTHl U 3BE3/BI-KAPIMKH, HOBBIE W CBepXHOBbIC. CyNIECTBYIOT JIH B 3TOM MHOT000pa3nu
3BE3M, B KaXylleMcs HX Xaoce 3aKoHOMepHOcTH? Takue 3aKOHOMEPHOCTH, HECMOTpsI Ha pa3HbIC
CBETUMOCTH, TEMIIEPATYPhI U pa3MEpPbI 3BE3], CYIIECTBYIOT.

YcTaHOBIEHO, YTO C YBEJIMYEHUEM MAacCChl pacT€T CBETHUMOCTh 3BE37, MPUUYEM ITa
3aBHCHMOCTB ompezensiercs hpopmyinoit L = m>°, kpome TOro s MHOTHX 3BE3/ CIPaBEUIHBA
3aKoHOMepHOCTH L ~ R*2,



3aBucuMocTh L oT t° 1 iBeTa (quarpaMma «IBeT — CBETUMOCTD ).

et Kpacnrie Kénteie benbie Tony0sie

T 3000 K 6000 K 10000 K 20-30000 K

YeM MacCHBHEE 3B€3/1a, TEM OBICTPEE BBITOPAET OCHOBHOE TOILIMBO — BOAOPOI, IPEBPAIAsACh B TeIHi
2 4 .
(fH+ H—"He+Q). Maccusubie romyGsie u Oenble THIaHTBI BHITOPAIOT 33 BPEMs 10 ner. XKéntsie

3BE3p1 THNa Kanemnsr u ConHIIa BRITOPAIOT 32 10% ger (tcomma=57* 10° net). benvie u romyObie 3BE3 B,
BBITOpasi, MPEBPAIIAlOTCS B KpacHble I'Mrantel. B HuX mpoucxomut cunre3 2C + He — C:He . C
BBITOPAHHEM TEJIUS 3Be3/1a CXKMMAETCs M TpeBpalniaeTcs B 0enoro Kapiuka. besblii kapiimk co BpeMeHeM
IpEeBpaIaeTcsi B 04eHb IUIOTHYIO 3BE3/1y, KOTOPas COCTOUT M3 OJHUX HEHUTPOHOB. Y MEHBIIIEHHE Pa3MEpOB
3Be3/Ibl NPHUBOJUT K €€ OYeHb OBICTPOMY BpaIlEHHMIO. OJTa 3Be3la Kak OBl IyJIbCHPYET, H3ITydas
pamvoBONHBL VX Ha3bIBaKOT IMyJjbcapaMH — KOHEYHAsl CTaaus 3BE3A-TUTaHTOB. HekoTopbie 3BE3IBI C
Maccol 3HauMTEeNbHO Oombmieid Macchl CONHIA CXKHMAIOTCS HACTONBKO, YTO IIPEBPAINAIOTCA Tak
Ha3bIBaeMbIC «IEPHBIE JIBIPbD», KOTOPbIE, Oaroaps TArOTCHUIO, HE UCITYCKAIOT BUANMOTO H3ITyYCHHS.

Bonpoc Ne 21.

Haa 3B€3n1Has cucrema — ["anakTvka OTHOCUTCS K YUCITY JUTMITHYECKUX TAIaKTUK. MIIEUHBIN MyTh,
KOTOPBIH MBI BUIUM, — 3TO TOJBKO YacTh Hamiel ["anaktuku. B coBpeMeHHbIE TENeCKONbl MOKHO YBUICTh
3B&316l 10 21 3BE3mHONM Bemmumubl KonmdectBo stmx 38é31 2 * 10°, HO 5TO nmms Manas 4acth
HaceneHus: Hamed ['amaktuku. uamerp [amaktuku coctaBiser mpuMmepHO 100 THIC. CBETOBBIX JIET.
HabOmronass [anakThky, MOXXHO 3aMETHUTh «Pa3JBOCHHE», KOTOPOE BBI3BAHO MEK3BE3THOW IBLIBIO,
3aKphIBarOIEH OT HAaC 3BE31bI [ anakTUKH.

B siape TalakTHKHM MHOTO KPaCHBIX TUTAHTOB M KOPOTKOMEpHOAMUecKkux medena. B BeTBIx manbiie ot
IICHTpa MHOTO CBEPXTMTAHTOB M KJIACCHMYECKUX Hedena. B crupanbHbIX BETBSIX HAXOIATCS TOpSUIHE
CBEpXTMIaHThl W Kiaccuueckue nedeunpl. Hama [MamakTuka BpaiiaeTcss BOKPYr HEHTpa [ alakTHKH,
KOTOpbIl HaxomuTcsi B co3Be3nuu ['epkyneca. ColHeYHasi CHCTEMa COBEPIIAET MOJIHbIH 000POT BOKPYT
uentpa [amaktuku 3a 200 man jner. Ilo BpameHuio COJHEYHOM CHUCTEMBI MOXHO ONPEICIUTH
npumepHyio Maccy Iamaktin — 2 * 10 Msevn . 3BE3IBI IPUHATO CUNTATH HETOABHKHBIMH, HO HA CAMOM
nene 3BE3bl ABMWKYTCSA. HO MOCKOJIBKY MBI 3HAQUUTENBHO YAAICHBI OT HHUX, TO 3TO JBHKCHHE MOXKHO
Ha0JIF01aTh TOJILKO B TEUCHUE THICSUYCIICTHI.

Bompoc Ne 22.
B name#t ['anakThke MOMHMO OJMHOYHBIX 3BE3]l CYIIECCTBYIOT 3BE3[IbI, KOTOPHIC OOBCIUHSIOTCS B
CKOIUIeHH:. Pa3innuyaror 2 BUa 3BE31HBIX CKOIUIEHUIA:

Paccednnbie 3BE3NIHBIE CKOIUIEHUS, HamNpuMeEp 3BE3HOE CcKoruieHue Ilnesasl B
co3Be3ausix Tensia u ['magsl. [IpocTeiM rinazom B [lnesgax BugHO, 6 3BE31, €CIU K€ MOCMOTPETH
B TEJIECKON, TO BUIHA POCCHINDb 3BE3M. PazMep paccesHHBIX CKOIUICHUN — HECKOJIBKO Mapcek.
Paccessmapic 3BE3MHBIC CKOINICHHMS COCTOSAT M3 COTEH 3BE3J TJIaBHOM IIOCIECHOBATCIBHOCTH M
CBEPXTUTaHTOB.

IllapoBble 3BE3mHBIC CKOILICHHMS HMEIOT pasMepsl g0 100 mapcek. [lns atmx
CKOIUICHUH XapaKTEpHBI KOPOTKOMEepHOoAUecKre nedenapl u cBoeoOpa3Has 3BE3/IHAsT BEIMYMHA
(ot =5 mo +5 egunHuI).

Pycckmit actponom B. SI. CTpyBe OTKpBUI, 9TO CyIIECTBYET MEX3BE3MHOE TIOTJIONMIEHHUE CBETA.
NMenHO Mex3BE3IHOE IMOTJIONICHUE CBETa OCIA0NsIeT SIPKOCTh 3BE3A. Mek3BE3qHas cpeia 3arojiHeHa
KOCMHUYECKOH MBLIBI0, KOTOPast 00pa3yeT Tak Ha3bIBAEMbIC TYMAaHHOCTH, HAIPUMEP, TEMHBIE TYMaHHOCTH
bonemme MaremranoBel obnaka, Konckas I'omoBa. B co3esmum OpHoOHa CymIecTByeT Ta30mbLIeBas
TYMaHHOCTh, KOTOpas CBETUTCA OTPaXEHHBIM CBETOM Ommkaimmx 3BE3a1. B co3Be3gmm Bomoies
cymecTByeT bonbrras IlmanerapHas TymMaHHOCTh, OOpa3oBaBIIAsCs B pe3ysIbTaTe BBIOpOca Tasa
Oommkaimumu  3B€3naMu. BOpoHIIOB-BelbsIMHHOB J0Ka3aj, 4TO BhIOPOC Tra3oB 3BE3IaMU-TUTaHTAMHU
JIOCTaTOueH Ui 00pa3oBaHMs HOBBIX 3BE31. ['a30Bble TyMaHHOCTH 0OOpa3yloT ciioi B ['amakThke
tonmmuHol B 200 mapcek. Onu cocrost u3z H, He, OH, CO, COz, NHs. HeliTpaibHblii BOIOpOT H3ITydaeT
mmHy BonHbI 0,21 M. [lo pacnpenencHHIO 3TOrO paJUOU3IYUYCHHE OIPEACISIOT PacIpeeieHUe
Bogopona B lamaktuke. Kpome toro B ['amakTuke €CTh MCTOYHHUKH TOPMO3HOTO (PEHITEHOBCKOTO)
paanousnydeHus (KBazapsbl).



Bomnpoc Ne 23.

Xab0u1 moKka3ai, 9To B CIIEKTpax TaJIAKTHK €CTh KPaCHOE CMEIICHUE. ITO CMEIICHUE TEM OOJIbINE, YeM
JaNbIlle OT HAC TajakThka. MHadye roBops, 4eM Jaibllie TaJaKTHKa, TeM €€ CKOPOCTh YIalleHHs OT Hac
OombIie.

Vy}]aﬂeHI/lﬂ = D * H

Mopenb pacHUpsIIONIecss BCEJICHHOW HAa OCHOBAaHWW TCOPUH OWHINTEHHA IMMOATBEPIUT PYCCKUH
yuéHplii @puamaHn.

H — mocTosiHnas Xa66ma, D — cmenieHue B CriekTpe.

lajmakTuku 1o TUITY OBIBAIOT HCIPABUJIBHBIC, JJUIMOTUYCCKUC W CIHPAJIbHBIC. DIIMOTHYCCKHIE
TraJJaKTHKH — B CO3BC3IUU Tenbua, ClipajibHas TajlaKTHKa — Hallla, TYMaHHOCTb AHI[pOMe,ZIBI,
HEIIpaBUJIbHAsA TajlaKTUKa — B MarennanoBeix obOiakax. ITomumo BUIUMBIX TaJIaKTHK B 3Bé3}IHBIX
CUCTCMAX CYHICCTBYIOT TaK HA3bIBACMbBIC PAAHUOTaJIaKTHKH, T. €. MOLIHBIC UCTOUYHUKU PAJUOU3ITYUCHUS.
Ha mecte atux paguorajakTUK HalInu HeOoIbIIIE CBETAIIHNECCA O6LGKTI:I, KpaCcHOE€ CMCHICHUE KOTOPBIX
HACTOJIbKO BCJIMKO, YTO OHH, OUYCBUAHO, YAAJICHBI OT HAaC Ha MUJIJIMApAbl CBETOBBLIX JICT. Hx Ha3pamm
KBa3apaMi, MMOTOMY YTO UX HU3TYUCHUC MHOTAA MOIIHEC, YCM H3JIIYyUCHUC HCHOﬁ TaJJaKTHKH. BOBMO)KHO,
YTO KBa3apsbl — 3TO Apa OUCHb MOIIHBIX 3BE3IHBIX CUCTEM.

Bomnpoc Ne 24,

[ocneauuii 38E3mHbIN KaTaor cogaepkut Oosiee 30 ThIc. rajakTuk spue 15 3BE3MHON BEIMYHUHBI, a
IpY TIOMOIIM CHJIBHOTO TEJIECKONa MOXHO CQOTOrpadupoBaTh COTHH MWJLTHOHOB TalakTHK. Bcé aTo
BMecTe C Hamel [amakTukod oOpasyeT Tak Ha3blBaeMylo MeTaranakTHky. [lo cBoum pasmepam u
KOJINYECTBY OOBEKTOB METaraJlakTHKa OECKOHEYHa, OHAa He HMeeT HHM Havajna, HM KoHma. [lo
COBPEMCHHBIM IIPEACTABIICHUAM B Kﬁ)KlIOﬁ TaJIaKTUKE IIPONUCXOAUT BBIMHUPAHUEC 3Bé321 " OEIBIX T'aJIAKTHK,
paBHO Kak M BO3HMKHOBEHHE HOBBIX 3BE371 M ramakTtuk. Hayka, msyuaromas Hamy BceneHHyro kak
earHoe 1ejoe, Ha3biBaeTcs kocmoioruei. Ilo reopun Xa66na nu @puamana Hamia BCeJIEHHAs, YIUTHIBAS
oOmryto Teoputo DifHITeHA, Takas Beenennas pacmmpsiercs npuMepHo 15 Mipn jget Hazan Gmmxaiime
rajJakTHKH OblIM ONMke K HaM, 4yeM celddyac. B KakoM-TO MecTe MpOCTPaHCTBA BO3HUKAIOT HOBBIE
3BE3IHBIC CHCTEMBI U, yUnThIBas GopMyty E = mc®, HOCKONBKY MOKHO FOBOPUTH O TOM, YTO MOCKOIBKY
Macchbl M JHEPTUU SKBHBAJICHTHBI, TO B3aMMHOE TPEBpAIlCHUE MX JIPYT B JApyra MPeNCTaBIseT COOOH
OCHOBY MaTE€pHAIILHOTO MHUPA.

Kpurepun ouenkn Ha nuddepeHINPOBAHHOM 3a4eTe MO BONMPOCaM

«OTJIIUYHO» «XOPOIIO» «yHOBJIETBOPUTEIBHO» | «HEYAOBJIETBOPUTEN
BHOY

CTyIEHT CTYJEHT  pPacKpbIBAaeT | CTYAEHT  packpbiBaeT | TeopeTHuueckuil
pacKpbIBaeT TEOPETUYECKUM BOIIPOC, | TEOPETUUECKUI BOINPOC | BOIPOC HE PACKPBHIT,
TEOPETUUECKUU MPpAaKTUYECKOE 3aJaHue | HE B IIOJHOM Mepe, | MPaKTHYECKOE
BOIIPOC Ounera, | BBIIIOJHSIET 0€3 | momyckaeT HETOYHOCTH | 3aJaHHe HE
MPAKTUYECKOE OIINOOK, Ha | B (opmynupoBkax (1-2 | BbIIONHEHO.
3aJlaHU€ BBITIOIHSET | JOIOJHUTEIbHBIE OIINOKH),
oe3 ommuOOoK, | BOIIPOCHI OTBEYACT | MPAKTUIECKOE 3aJJaHHE
YBEPEHHO OTBEUYAeT | HEYBEPEHHO, JOIYCKAET | BBHIMOJIHEHO YaCTHYHO,
Ha JOIOJIHUTENbHbIE | HETOYHOCTHU B | ¢ IOMyIIeHHEM OIHOO0K
BOIIPOCHI OIpEICIIEHUSIX. B pacuérax

TecroBble 3amanns U PepeHIUPOBAHHOIO 3a4eTa

3apanue 1. Bwibepume  sepuvlii  omeem. Mepkypuii 10 CTpPOEeHHUIO, peiabedy,

TEIJVIONMPOBOAHOCTH CXO0K:

BapuaHmbl omeemoes.

1) ¢ Benepoii;




2) ¢ Jlynoii;

3) ¢ Mapcowm;

4) ¢ Onurepowm;

5) ¢ Henrynowm. OtBer: 2.

OreHKa: TUXOTOMHUYECKasl, MPABUIBHOE BBIMOJIHEHUE 3aIaHusl OllcHHBaeTcs 1 GaiioMm, a
HenpaBuibHOE — 0 GaIIOB.

3ananmue 2. Boibepume gepruiii omeem. Iloroc Mmupa — 3710 ...

Bapuanmer omeemos:

1) CeBepHbIil OIIOC 3EMITH;

2) HOxHbI# monoc 3eMit;

3) Touka mepecedeHust OCH MUpa ¢ HEOECHOM cepoii;

4) Touka mepeceycHus: OTBECHOW JIMHUK B BEPXHEH TOuke ¢ HeOecHoU chepoi;

5) Touka nmepecedeHusi OTBECHOW JIMHUU B HIDKHEH TOUKe ¢ HeOecHoM cdepoii; OTBeT: 3.

6) OrmeHka: TUXOTOMUYECKAs; IPABUIBHOE BBIMOJHEHHE 33/IaHus OlleHuBaeTcst 1 Gaswiom, a
HenpaBuibHOe — 0 6ayuIoB.

3apanue 3. Boibepume seprviii omeem. Hauobosee ynanennyio k CoTHIy TOUKY
Ha3bIBAIOT...

Bapuanmuvl omeéemos:

1) Adenuem;

2) Ilepurenuewm;

3) Dkcuentpucurerom. OteeT: 1.

OneHka: TUXOTOMHYECKas; MPAaBWIHLHOE BBHITIOJIHEHUE 3aJaHusi oleHuBaercs 1 Gamiom, a
HernpaBuibHOE — () 6aMIToB.

3ananue 4. Bvibepume geprulli omeem. IKBATOPUATbHBIE KOOPAUHATHI:

Bapuanmer omeemos:

1) CKJIOHEHHE U MPSIMOE BOCXOXK/ICHUE;

2) WHPOTAa U JI0JIr0Ta;

3)  BBICOTA U Q3UMYT;

4)  a3uMyT U MPSIMOE BOCXOXKJICHHE;

5) mmwmpora u ckinonenue. OteeT: 1.

OrneHka: TUXOTOMHMYECKas; MPAaBHJIHLHOE BBHITIOJIHEHHE 3aJaHusl oueHuBaercs 1 Oamiom, a
HenpaBuibHOE — 0 OaoB.

3ananue 5. Bwibepume eepuvlii omeem. Kak Ha3pIBaeTcsi OCHOBHOW mnpuodop,
NpUMeHsieMblil B ACTPOHOMMH:

Bapuanmer omeemos:

1) mukpocko; 2)Teneckorr; 3)nun3a; 4)oKyisip; 5)OUHOKIIb. Otser: 2.

OueHka: TUXOTOMUYECKas; NMPAaBUIBHOE BBINOJHEHUE 3aJlaHusl olleHHBaeTcs 1 Gamiom, a
HernpaBuiIbHOE — () 6aMIIoB.

3ananue 6. Boioepume eepuvtii omeem. Kakasi n3 mjiaHeT He OTHOCHUTCSI K IUIaHETaM
3eMHOI rpynmnbi?

Bapuanmer omeemos:

1) Omnwurep;



2) Mapc;

3) 3ewmus;

4)  Mepkypuii;

5) Benepa. OtBer: 1.

OreHKa: AUXOTOMUYECKas; MPaBUIbHOE BBHIMOJIHEHUE 3aJaHus oueHuBaercs 1 Oamiom, a
HenpaBuibHOe — 0 6aJLIoB.

3ananue 7. Bvibepume eeprulii omeem. BpeMsi B HaceJJéHHBIX MYHKTAX, PACMOJI0KEeHHBIX
HA OTHOM MepuauaHe:

Bapuanmuvr omeemos:

1) mecTHOE; 2)MOsICHOE;

3) nmekpeTHoE;

4) netHee;

5) rpunBuuckoe. OtBeT: 1.

OreHka: TUXOTOMHUYECKas; MPABUIHLHOE BBIMOJHEHHE 3aJaHUsl OlleHUBaeTcs 1 Oamiom, a
HernpaBuibHOE — () 0aIToB.

3ananmue 8. Boibepume epuulii omeem. ACTPOHOMHUS BOZHHUKJIA ...

Bapuanmer omeemos:

1) w3 m0003HATEIHLHOCTH;

2)  4YTOOBI OPUEHTHUPOBATHCS M0 CTOPOHAM TOPU30HTA;

3) musOpenckazaHus cyaed JIr0IeiH;

4)  nns u3MEepeHHs BpEMEHH U Ui HaBUTAllHH;

5) s mosydeHuss HOBBIX MaTeprasioB. OTBeT: 4.

OrneHka: TUXOTOMHMYECKas; MPAaBHWILHOE BBHITIOJIHEHHE 3aJaHusl oueHuBaercs 1 Oamiom, a
HernpaBuibHOE — 0 6aIIoB.

3ananue 9. Buibepume gepHuviii omeem. Atmocgepa y JIyHbI OTCYTCTBYeT, T.K.

Bapuanmer omeemos:

1) HaJlyHe HEeT BEIIECTB B ra3000pa3HOM COCTOSIHHH;

2) Tlpu - 170 B HOUHOM MEPHUOJ BCE BEIIECTBA OTBEPACBAIOT;

3) cuna Tsbkectu Ha JlyHe MEHbIIIE 3eMHOM, HE CITOCOOHA yAepKaTh MOJICKYJIbI ra3a;

4)  ckopocTh MoJiekyJ1 Ha JIyHe Oosbliie, 4ueM y MOJIeKyJ B aTMocdepe 3eMiu;

5) nputsbkenue 3emun noriomaer atMocdepy Jlynel. Otet: 3.

OneHka: TUXOTOMHYECKAs; MPAaBWIHLHOE BBHITIOJIHEHUE 3aJaHusi ouneHuBaercs 1 Gamiom, a
HernpaBuibHOE — () 6aNIToB.

3apanue 10. Boibepume sepuuiii omeem. Korga BUIHO JTyHHOe 3aTMeHuHe?

Bapuanmuvl omeéemos:

1) B MONHONYHUE;

2) B HOBOJYHHC,;

3)  BO3MOXHO B 11t000# dasze JIyHsr;

4) B mepBoii yerBepTu JIyHbI,

5) B Tperbeit uetBeptu JIyHsl. OtBeT: 1.

OneHka: TUXOTOMHYECKas; MPaBUWIHLHOE BBHITIOJIHEHUE 3a7aHusi ouneHuBaercs 1 Gamiom, a
HernpaBuibHOE — () 6aMIToB.



3ananme 11. Boibepume sepnoiii omeem . [1o kakoMy KajieHAapIO MbI ;KUBeM ?

Bapuanmur omeemos:

1) TI'puropmaHckomy;

2) HOnuanckomy;

3) JlynHomy;

4) ConHe4HOMY;

5) 3Be3nHOMY Ortser: 1.

Onenka: TUXOTOMHYECKas; MPaBWIBHOE BBINIOJIHEHNE 3aJaHus oleHuBaercs 1 Gammom, a
HenpaBuibHOEe — 0 GaJLIoB.

3apanue 12, Buwibepume eepnuviti omgeem. Opouramu miaHer CoJIHEYHOH CHCTEMBI
SIBJISIIOTCSI:

Bapuanmer omeemos:

1) suauncer

2)  OKpPYXXHOCTH;

3) mapabonsr;

4)  >IMICH ¥ TapaboJIbI;

5)  runep6oIbL. Orser: 1.

OrneHka: TUXOTOMHMYECKas; MPAaBHIHLHOE BHITIOJIHEHHE 3aJaHusl oueHuBaercs 1 Oamiom, a
HernpaBuibHOE — 0 6aIIoB.

3ananme 13. Boibepume seproiii omeem. [loueMy MeTeOPUTHI CropalT B aTMocdepe
niaHer?

Bapuanmuvr omeéemos:

1) BarMocdepe ecTh KUCIOPO/I;

2) TemrmepaTypa aTMoc(dephl BBIIIE TeMIEepPaTypbl KOCMHUYECKOTO MPOCTPAHCTBA;

3) Temmeparypa METEOPHUTOB H3-3a TPEHHS IMPHU ABMKCHHH B BO3JyXe MOBBIIIACTCS [0
NECSITKOB THICSY I'PaJlyCOB;

4)  wu3-3a OONBIIONW CKOPOCTH METCOPUTOB;

5)  MeTeopHTHI HE CrOParOT, OHU PACHBUISIOTCS MPU BXOXKICHUH B aTMochepy. OTBet: 3.

OneHka: TUXOTOMHYECKAs; MPAaBUIHLHOE BBHITIOJIHEHUE 3aJaHusi ouneHuBaercs 1 Gamiom, a
HernpaBuibHOE — () 6aMIToB.

3apanue 14, Bvibepume ephuiii omeem. JIpeBHHEe aCTPOHOMBI NPUHIUNUAJIBbHOE OTIHYHE
IUIAHET OT 3Be3/l BUeJU B TOM, YTO IVIAHEThI:
Bapuanmer omseemos:

1) sipue 3BE3I;

2) 00JIbIlIE TOXO0KH Ha 3EeMIIIO;

3) «bayxaroT» cpean 3Be3;

4) ommke k 3emiie;

5) JBmwxytcs Bokpyr Comania. Oteet: 3.

Ouenka: TUXOTOMHUYECKas; NMPAaBUIBHOE BBHIMIOJHEHHE 3aJlaHus olleHHBaeTcs 1 Gamiom, a
HernpaBuibHOE — 0 OaoB.

3aganue 15 be3 kKakoro u3 cjeaylOIMX YTBepKAeHN HeMbICJIHMA IeJIHOLeHTPHYeCKas



cucrema?

Bapuanmer omeemos:

1) Conaue uMeeT 1apoobpasuyo Gopmy;

2) 3emis uMeeT mapooopasHyo Gopmy;

3) IInanets oOpamatotcst BOKpyr CoJHIIA;

4) TlnaneTsl 0OpaIIarOTCs BOKPYT 3eMIIH;

5)  3emurs BpamaeTcs BOKpYT cBoeid ocu. Otert: 3.

OrneHka: TUXOTOMHMYECKas; MPAaBHWIHLHOE BHITIOJIHEHHE 3aJaHusl oueHuBaercs 1 Oamiom, a
HernpaBuibHOE — 0 6aIIoB.

3apanue 16. Boibepume gepuwiii omgem. Bce yTBep:KIeHHs , 32 MCKJIIOYEHHEM OJHOTIO,
XapaKTepU3yIOT re0OeHTPUYECKYI0 CHCTEMY MUPA. YKaKUTe UCKJIIOUYEeHHe:

Bapuanmer omeemos:

1) 3emuis HAXOAUTCS B IICHTPE STOW CUCTEMBbI UITH BOJIM3HU HETO;

2) [lnaHeTsl ABHXKYTCS BOKPYT 3EMIIH;

3) Cyrounoe nmxenue CoaHIIA TPOUCXOTIUT BOKPYT 3eMIIH;

4)  Jlyna nBuxertcs BOKpyT CoitHIa;

5) CytouHOe ABMXKEHHUE 3BE3/T MPOUCXOIUT BOKpYT 3emin. OTBer: 4.

OrneHka: TUXOTOMHMYECKas; MPAaBHJIHLHOE BBHITIOJIHEHHE 3a7aHusl oueHuBaercs 1 Oamiom, a
HernpaBuibHOE — () 6aIToB.

3apanue 17. Buibepume sepuviii omeem. IIpuyunHa 00pa3oBaHUA MHOTIOYHUCIEHHBIX
KparepoB Ha JlyHe
Bapuanmer omseemos:

1) OTCYTCTBHE aTMOC(epbl HE MPEHATCTBYIOT MaJCHUIO METEOPUTOB U 00Pa30BaHUIO
KpaTepos;

2) JICHCTBHE BYJIKAHOB;

3) pe3yJbTaT BHYTPHIYHHBIX MPOIECCOB;

4) KpaTepsl — pe3y/bTaT HAyYHBIX HCCIICIOBAHUM;

5) cienpl OpIBIIEH uBmwan3anmu.  Otser: 1.

OrneHka: TUXOTOMHMYECKas; MPaBIIILHOE BBINIOJHEHUE 3a7aHusl oreHuBaercs 1 Oamiaom, a
HenpaBuibHOE — 0 OaoB.

3apanue 18. Buibepume eephulil omeem. YT0J, N0 KOTOPHIM Ha0JII01aTe/Ib YBH/IEJ ObI CO
CBEeTWJIA Painyc 3eMJId, NePNEeHAUKYJISIPHBIH K JIy4y 3PeHNsl, Ha3bIBAETCS:

Bapuanmer omeemos:

1) mapamiakcom;

2) TOPU3OHTAIBHBIM MAPAIIAKCOM;

3)  BepTUKAIBHBIM MapalIaKCOM;

4)  0asucowm;

5) mapamnakTuyeckuM cmemieHueM. OTBeT: 2.

OneHka: TUXOTOMHYECKAs; MPAaBWIHLHOE BBHITIOJIHEHUE 3aJaHusi ouneHuBaercs 1 Gamiom, a
HernpaBuibHOE — 0 6aIIoB.

3apanue 19. Bribepute BepHblii oTBeT. Kakne Hayku n3 nmepevncJaeHHbIX HUKE SIBJISIIOTCS
pa3aenamMu acTpoHoOMHM?
1) KOCMOHAaBTHKA;



2) acTpoJorus;

3) KOCMOrOHWS;

4) KOCMOJIOTHS

Bapuanmuvl omseemos:

1)2u4;

2) 1,3,4;

3) 1,2;

4) 2,3,4;

5) 3,4. Ortger: 2.

OreHka: TUXOTOMHUYECKas; MMPABUIBHOE BBIMIOJIHEHUE 3aJaHus olleHuBaeTcs 1 Gamtom, a
HenpaBuibHOe — 0 GaJLIoB.

3ananue 20. Buibepume epHuiti omeem. B KaKOM COCTOSITHUM HAXOAATCH BelecTBa Ha
Mapce?

Bapuanmuvr omeemos:

1) TBepmOM, XKHIKOM, Ta3000pa3HOM;

2)  TBEPAOM M XKHJIKOM;

3) TBepAOM M ra3000pa3HOM,

4)  KHIKOM U Ta3000pa3HOM;

5)  TBepaoMm. Orser: 3.

OrneHka: TUXOTOMHYECKas; MPaBWIHLHOE BBITOJIHCHHE 3aJaHUs OlleHUBaeTcs 1 Oamiom, a
HernpaBuibHOE — 0 6aIIoB.

3aganue 21 Buvibepume sepruiii omeem. [IpoaoKUTEILHOCTh cMeHbI (a3 JIyHsbl

Bapuanmer omeemos:

1) cumepuvecKuii MeCsI;

2) CHHOJIMYECKHUH MECHII,

3) ndekana;

4)  HOBOJYyHHE;

5) nynnHoe Bpems.  Ortser: 2.

Ouenka: TUXOTOMHUYECKas; MPAaBWIbLHOE BBHINOJIHEHHUE 3aJaHusi oueHuBaeTcs 1 Gammom, a
HernpaBuibHOE — () 6aNIToB.

3ananue 22. Bwibepume gephuviii omeem. KonmdecTBo mianeT CONHEYHONW CHCTEMBI:

Bapuanmer omeemos:

1)9;

2) 10;

3) 11;

4) 8;

5)7. Otger: 1.

OueHka: TUXOTOMUYECKas; MPAaBUIBHOE BBHITIOJIHEHHE 3aJaHus olleHuBaeTca 1 6amioMm, a
HernpaBuiIbHOE — (0 6aNIToB.

3aganue 23 Bvibepume eeprviii omeem. UTo siBasieTcss nmpuyuHoii 3atmenust CoHua?
Bapuanmer omeemos:

1) HeHacTHas MOroOja;

2) BpalieHue 3eMIId BOKPYT CBOEH OCH;



3)

nBkenre 3emuin BOKpyr ComHIa;

4)  B3ammHoe pacnosioxenue Counnia, JIyHsl U 3eMiid, IpH KOTOPOM 3eMJIsl MOIaaacT B
TeHb JIyHBI;
5) B3aumHoe pacnonoxenue Comnnia, Jlyust u 3emiu, npu kotopom JIyHa nomnagaeT B TeHb

3eman; Otser: 4.

OL[CHKaZ AUXOTOMUHYCCKAsA, IMPAaBUJIBHOC BBIIIOJHCHUEC 3aJaHHA OLICHUBACTCA 1 6aJ'IJ'IOM, a

HernpaBuiIbHOE — () 6aMIToB.

3ananue 24. Boibepume gepuviti omeem. Kakasi U3 njiaHeT He OTHOCUTCH K NJIaHETaM —

ruranram?

BapuaHmbl omeemoes.

1)
2)
3)
4)
5)

Onurep;

Cartyps;

Mapc;

VYpan;

Hentyn. OtBer: 3.

OL[CHKaZ AUXOTOMUHYCCKAsA, IMPaBUJIBHOC BBIIIOJHCHUEC 3aJJaHUA OLICHUBACTCA 1 6aJ'IJ'IOM, a

HernpaBuibHOE — () 6aMIIoB.

3ananue 25. Boibepume 6epuulii omeem.Maccy IJIaHET MOKHO OMpPeAeJTUuTh :

BapuaHmbl omeemoes.

1)
2)
3)
4)
5)

o nepBomy 3akony Kermepa;

1o BTOpoMmy 3akonHy Kerepa;

o TpeTbeMy 3akoHy Kemnepa;

110 BTOPOMY U TpeTbeMy 3akoHam Kerutepa;
o o6o6mennomMy 3akony Kermrepa; OtBer: 5.

OL[CHKaZ AUXOTOMUHYCCKAsA;, IMPAaBUJIBHOC BBIIIOJHCHUEC 3aJdaHUA OLICHUBACTCSA 1 6aJ'IJ'IOM, a

HernpaBuibHOE — () 6aMIToB.

3ananue 26. Boibepume sepuviii omeem. Kakas niianera CoJiIHeYHO# cHUCTEMbI He

HUCHBITHIBACT CYTOYHBIC KO0JIe0aHNuA TEMIIEpaTypbl U3-3a

«MAapHUKOBOTO 3 derTan?

Bapuaﬂmbl omeemoes.

1)
2)
3)
4)
5)

Mepkypwuii;
Benepa;

Mapc;

Onurep;

Caryps. OTBeT: 2.

OneHka: JAUXOTOMHUYCCKAs, MPaBUJIbHOC BBLIIIOJIHCHHUEC 3adaHHA OLCHUBACTCA 1 6aJ'IJ'IOM, a

HenpaBuibHOE — 0 OaoB.

3ananue 27. Boibepume sepuoiii omeem. Uto onpeneisier Bropoi 3akon Keniepa?
Bapuaﬂmbl omeemoe.

1) panmumyc-BeKTOp IUTaHETHI 3a paBHBIE IPOMEKYTKH BPEMEHH ONHCHIBACT PaBHBIC
TJI0IIa A1
2) HEpaBHOMEPHOCTH JBWKEHHS IUIAHETHI 10 opOuTe BOKpyr CoiHIa



3) paBHOMEPHOCTh ABHXKEHUSI IUIaHETHI M0 opoOuTe BOKpyr CouHila

4)  ouepeaHOCTb IBWKEHUS IUIaHET 1Mo opoute BOKpyr CosHila

5) paamyc-BEKTOp IUIAHETHI 32 PaBHBIC MPOMEKYTKH BPEMEHU OIMCHIBAET OJIMH U TOT JKE
yron OteeT: 1.

OneHka: TUXOTOMHYECKas; MPAaBWIHLHOE BBHITIOJIHEHUE 3a7aHusi ouneHuBaercs 1 Gamiom, a
HernpaBuibHOE — 0 6aIIOoB.

3apanue 28. Bvibepume sepruiii omeem. UTo Ha3bIBaeTCHA CO3Be31UEM ?

Bapuanmuvr omeemos:

1) yuacTtok HeGeCHO chephl CO CTPOro OMPE/ICIICHHBIMU IPAHUIIAMU

2)  pacroJoKeHHE 3Be3]1 Ha HeOecHOoM cdepe

3)  sApKue 3Be3/bI

4)  cKoIUIeHHE 3Be3]l B CEBEPHOM Oy IIapUU

5)  ckoruienue 3Be37 Ha skBaTope OTBeT: 1.

OneHka: TUXOTOMHYECKas; MPAaBUILHOE BBITIOJIHEHUE 3a7aHusi olleHUBaercs 1 Oaminom, a
HernpaBuibHOE — () 0aIToB.

3ananue 29. Buvibepume eepuwiii omeem. Kakoe NMoHsiTHE NPUMEHSAIOT JJIs1 BHIPAKEHUsI
SIPKOCTH 3Be3/1:

1. Buaumas 3Be3nHas BeIUYMHA

2. Bwuaumoe uzmydeHue

3. CBeTuMOCThH

Bapuanmor omeemos:

1) Ttompko2;2)1wu?2;

3) Tonbko 3;4) 2 u 3;

5) Tonpko 1 OtBeT: 5.

OreHKa: TUXOTOMHYECKAs; MPaBUIHLHOC BBIMIOJIHCHUE 3ajaHusl oleHUBaercs 1 Oamiom, a
HernpaBuibHOE — () 6aIToB.

3ananue 30. Bwibepume eepuviii omeem. IIpomOKATENBHOCTh CMeHbI (pa3 JIyHBI
cocraBiseT 29,53 cyT. ITOT nepuoa HA3bIBAKOT:

1. CcuUHOIUYECKUM MECSIEM.

2. CHAECpUYECKUM MEeCSIeM

3. TPONMUYECKHUM TOJIOM.

Bapuanmer omseemos:

1) TOJBKO 2;

2) toabko0 3; 3) 1 u 3;

4) tonpko 1; 5) 2 u 3.

Orger: 4.

OneHka: TUXOTOMHUYECKas; MPaBUIbHOE BBHITIOJHEHHWE 3aJaHusl orleHuBaeTcs 1 Oammom, a
HempaBuibHOE — 0 OaJIoB.

3apanue 31. Buibepume sephuviti omeem. [IpuunHoOil MOOYepeTHOH CMEHBI THS U HOYH
SIBJISIETCS:

Bapuanmer omeemos:

1) BpallicHHe 3eMJIM BOKPYT CBOCH OCH.



2) Bpaienue 3emian Bokpyr CoiHua.

3) BpatieHue 3eMiii BOKpyT cBoei ocu u ComHIa.
4) Bocxon u 3axon ComnHua
5) Bpaienue JIynsl Bokpyr 3emuu. OTBert: 1.

OrmeHka: TUXOTOMHMYECKas; MPAaBHJILHOE BHITIOJIHEHHE 3a7aHusl oueHuBaercs 1 Oamiom, a
HenpaBuibHOE — 0 OaoB.

3ananme 32. Bvibepume eephviii omeem. IlnaHeThl 3¢MHON TPyNnnbl, HMeEIOIIME CIYTHUKH

Bapuanmuvl omeemos:

1) Mepkypuii, 3emis

2) Benepa, Mapc

3) 3emus, Benepa

4)  Mapc, Mepkypuii

5) 3emus, Mapc Otger: 5.

OreHka: TUXOTOMHUYECKas; MMPABUIBHOE BBIMIOJIHEHUE 3aJaHus olleHuBaeTcs 1 Gamtom, a
HernpaBuibHOE — () 6aMITOB.

3ananue 33. Buvibepume gepruiti omeem. Boabmoi Kpyr HebecHol cdepbl, M0 KOTOPOMY
NPOXOAUT BHANMMOE FOI0BOE ABUKEHHE:

Bapuanmuvl omeéemos:

1) 3oauakanbHBIH TOSC,

2) DKIHINTHKA;

3) HebecHblii skBaTOp;

4) T'maBHBIM HEOCCHBIN MEpUIUAH;

5)  Hcrtuuubli ropu3oHT OTBET: 2.

OneHka: TUXOTOMHYECKas; MPAaBWIHLHOE BBHITIOJIHEHUE 3aJaHusi ouneHuBaercs 1 Gamiom, a
HernpaBuibHOE — () 6aMIIoB.

3apanmue 34. Buibepume seproiit omeem. [lepBblii B MEpPEe KOCMOHABT

Bapuanmuvl omseemos:

1) T. Ay0Gakupos;

2) IO.Tarapumn;

3) T.Mycabaes;

4) H. ApmcTpoHT;

5) 3. Ongpun. OtBer: 2.

OreHKa: AUXOTOMUYECKas; MPaBUIbHOE BBHIMOJIHCHUE 3aJaHus oueHuBaercs 1 6amiom, a
HernpaBuibHOE — () 6aIToB.

3ananue 35. Boibepume sephviii omsem. [IblIbHBIE OypH U yparanHubie BeTpsbI 10 100 m/c
— NPUPOIHDbIE SIBJICHUSI IPOUCXOASIIIINE HA ...
Bapuanmor omeemos:

1) Mapce;
2) 3ewmie;
3) Benepe;

4)  Mepkypuu;
5) na3emie u Benepe OtBert: 1.



OrneHka: TUXOTOMHMYECKas; MPAaBHJILHOE BHITIOJIHEHHE 3aJaHusl oueHuBaercs 1 Oamiom, a
HenpaBuibHOE — 0 OaoB.

3ananue 36. Buibepume sephsiii omeem. J1Jisi onpeneseHusi BUaa 3Be31HOT0 Heda B J11000ii
JAe€Hb 1 MOMEHT BpPeMEeHHU /IJIsl BHIOPAHHOI0 MeCTa HCMOJIb3YeTCsl:

Bapuanmuvr omeemos:

1) artnac HeOecHO# cdepsl;

2)  acTPOHOMHUYECKHI KaJICHIaph;

3) Teneckor;

4) moABMXKHAs KapTa 3BE3JHOrO HeOa;

5) karanor 3Be3..

Otger: 4.

OneHka: TUXOTOMHYECKAs; MPAaBUIHLHOE BBHITIOJIHEHUE 3a7aHusi ouneHuBaercs 1 Gamiom, a
HernpaBuibHOE — 0 6aIIoB.

3ananue 37. Boibepume ephbiii omeen. IRJIUNTAKA — ITO ...

Bapuanmer omeemos:

1)  3oaMaKaIbHBIN MOSAC CO3BE3IHIA;

2)  opOwuTa IIaHETHI;

3)  romuunslii myTh CoJHIla 110 HEOECHOU cdepe;

4)  JauHUsA, BAOJb KOTOPOU nBrkeTCs JIyHa;

5) TpaekTopus IBKeHUs miaHeTsl. OTBeT: 3.

OneHka: TUXOTOMHYECKAs; MPAaBUIHLHOE BBHITIOJIHEHUE 3aJaHusi ouneHuBaercs 1 Gamiom, a
HernpaBuiIbHOE — () 6aMIToB.

3ananue 38. Bwibepume eepuviii omeem. CamMoe BBICOKOE T0JIOKEHHE CBETHJIA
OTHOCUTEJIHHO TOPH30HTA, /JOCTHraeMoe TMPH ero MNPOXOKIEHUH 4Yepe3 HeOeCHBIH
MepHIHAaH:

Bapuanmuvl omeemos:

1) BepXHAS KyJbMHHAIIHS,

2)  3CHHT;

3) BhICOTa;

4)  mpsMOE BOCXOXKJICHHE;

5) ckmonenue. OtBeT: 1.

Onenka: TUXOTOMHYECKas; MPaBWIBHOE BBINIOJIHEHNE 3aJaHus oleHuBaercs 1 Gammom, a
HernpaBuibHOE — O 0aoB.

3ananue 39. Buibepume sephoiii omeem. OCHOBATENb I'eJIMONEHTPUIECKOI CHCTEMBI
MHUpa:

Bapuanmer omeemos:

1) K.Ilromemeii;

2)  1.bpyno;
3) H.Komepnuk;
4) U.Kennep;

5) Tuxo Bpare. OtBert: 3.
OreHKa: AUXOTOMHUYECKAs; MPaBUIbHOE BBIMIOJTHEHUE 3alaHus OlleHHBaercs 1 Gammom, a



HernpaBuibHOe — 0 6aioB.

3ananue 40. Bvibepume eepuviii omeem. Ilinanera 3eMHOI Tpynnbl, HaNMpaBJIeHHE
BpaieHus BOKpYr CoJiHIIa KOTOPOii MPOTUBOIOJIOKHO IPYTUM ILJIAHETaM:

Bapuanmer omeemos:

1) Mepkypwui;

2) Benepa;
3)  Bemus;
4) Mapc;

5) Jlyna. OtBer: 2.
OmeHKa: JUXOTOMHUYECKAs; NPABUIBHOE BBLINMOJIHEHUE 3aJaHus oleHuBaercs 1 Oamiom, a
HenpaBuibHOE — 0 GaJLIoB.

3ananue 41. Boibepume eepuwii omeem. Kak pacmosiaraercsi HeOeCHbI IKBaTOP
OTHOCHTEJILHO TOPU30HTA, €CJIH HAOJII0/IaTe/Ib HAXOAUTCS HA 3eMHOM JKBaTope?

Bapuanmuvr omeemos:

1) napamienbHo;

2) mnox yriaom 30;

3) nepHeHIUKYISPHO,

4)  coBmagaeT ¢ rOPU30OHTOM;

5) monx yraom 45. Otsert: 3.

OneHka: TUXOTOMHYECKas; MPaBUWIHLHOE BBHITIOJIHEHUE 3a7aHusi ouneHuBaercs 1 Gamiom, a
HernpaBuibHOE — () 6aMIToB.

3ananue 42 Buibepume sephviti omeem. Ha moBepxHocTH Kakoii miaHeTbl CoJIHeYHOM
CHCTEMBI BEJTHYHHA CUJIBI TSAKECTH, elCTBYIOIIEl Ha TeJIo, MAKCHMAaIbHA?
Bapuanmuvr omeéemos:

1) Mapce;

2) Onurepe;
3) Carypse;
4) HenryHne;

5)  VYpane. OtBer: 2.
OmeHKa: JUXOTOMHYECKAs; MPaBUIBHOE BBLINOJIHEHUE 3aJaHus oleHuBaercs 1 6amiom, a
HenpaBuibHOEe — 0 GalIoB.

3ananue 43.Bvibepume sepuuiii omgem. CMeHa C€30HOB roja MPOMCXOAAT HA IJIAHETAX:
Bapuanmuvr omeemos:

1) Mepkypuu u 3emie;

2) Benepe u 3emie;

3) Mapce u 3emure;

4)  Benepe, Mapce u 3emuie;

5) Ha Bcex mnanerax. OtBet: 3.

6) OueHka: QUXOTOMHUYECKAs; MPABHILHOE BBITIOJHCHHE 3a/laHus OleHHBaeTcs 1 Gamiom, a
HenpaBuiibHOE — 0 OanoB.

3aganme 44, Buibepume sepmubiti omeem. OTYEro MpPOMCXOIAT COJHEYHbIe 3aTMeHUs1?



Bapuanmuvr omeéemos:

1) wmexny ConHueM u 3emiell HHOTIA TPOXOMAT NPYTHE IUIaHETHI,

2)  9TO pe3yNbTaT MaJeHUs TCHU OT KOMETHI Ha 3eMITIO;

3) 9T0 pe3ynbraT najaeHus TeHu oT 3emun Ha JIyHy;

4) 91O pe3ynbTar majeHus TeHu oT JIyHbI Ha 3eMITIo;

5)  9TO pe3yJbTaT OTKJIOHEHHS COJIHEYHBIX JIy4el OT MPSIMOJUHEHHOTO HAIMPABJICHUS O]
BIIMSTHHEM MPUTSKCHUS JIyHBI

Otger: 4.

OrneHka: TUXOTOMHMYECKas; MPAaBHJIHLHOE BHITIOJIHEHHE 3aJaHusl ouneHuBaercs 1 Oamiom, a
HernpaBuibHOE — 0 6aIIoB.

3anaunme 45. Bwibepume sepubiti omeem. be3 Kakoro u3 cjeaylOIuX yTBepKAeHUI
HEMBbICJIMMA reJINOLEeHTPUYecKasi TeOPUs:

Bapuanmer omeemos:

1) Connue uMeeT apoodpazHyo Gopmy;

2) 3emuid UMeeT LIapooOpa3Hyio (Gopmy;

3) mra"eTw oOpamtaroTcs Bokpyr ColHIIa;

4)  miaHeThl 00palalTCsa BOKPYT 3eMIIH;

5)  3emurs BpamaeTcs BOKpYT cBoeit ocu. OTBeT: 3.

OneHka: TUXOTOMHYECKas; MPAaBWIHLHOE BBHITIOJIHEHUE 3a7aHusi ouneHuBaercs 1 Gamiom, a
HernpaBuibHOE — () 6aMIToB.

3ananue 46. Boibepume sephwviii omseem. Pagmyc opoutsl Mapca 1,66 a.e. Ilepuoa
odpamenust Mapca pasen ( Rs =1 a.e., Ts = 1 roxg = 365 gHeii)

Bapuanmer omeemos:

1) 365 anueii;

2) 687 nueii;

3) 201 nenb; 4) 524 nus;

5) 88 mueit OtBer: 2.

OrneHka: TUXOTOMHMYECKas; MPAaBHJIHLHOE BHITIOJIHEHHE 3afaHusl oueHuBaercs 1 Oamiom, a
HernpaBuibHOE — 0 6aIIoB.

3ananme 47. Boibepume sepnoiii omeem Iliianera, koropas HaxoauTcs 3a CatypHom:

Bapuanmuvl omeemos:

1) VYpan;

2) 3ewus;
3) MOmnwurep;
4) Benepa;

5) Mapc. Otser: 1.
OneHka: TUXOTOMHYECKas; MPAaBWIHLHOE BBHITIOJIHEHUE 3a7aHusi oueHuBaercs 1 Oamiom, a
HernpaBuibHOE — () 6aNITOB.

3ananue 48. Ilepuon o6pamenust FOnurepa 12 ser. Paaunyc opoursl FOnurtepa paBen? (
Rs; =1 a.e., T: = 1 rog = 365 nneii)

Bapuanmuvl omeemos:

1)9,57ae.; 2)16ae.; 3)54aec; 4)141ae; 5)28ae.;

Otser: 3.

OneHka: TUXOTOMHYECKas; MPaBUWIHLHOE BBHITIOJIHEHUE 3a7aHusi ouneHuBaercs 1 Gamiom, a
HernpaBuibHOE — 0 0asIoB.



3ananue 49. Buibepume sepmuviti omseem. BepXHUMHU TJIaHETAMH HA3bIBAIOT
Bapuanmuvl omeéemos:

1)  1uraHeThl, OPOUTHI KOTOPBIX PACIIONOKEHBI BHYTpH opOuTHI 3emin. K HUM oTHOCSTCS
Mepkypuii u Mapc.

2)  mIaHeThl, OPOUTHI KOTOPBIX PACIOI0KEHbI BHE OpOUThI 3emin. K HUM OTHOCSTCS BCE
IUIaHETHI, KpoMe Mepkypus u BeHepsl.

3)  miaHeThl, OPOUTHI KOTOPBIX PACIIOIIOKEHBI BHYTpU OpOuTh 3emiin. K HUM oTHOCSATCS
Mepkypuii u Benepa.

4) IJIaHETHI, OPOUTHI KOTOPBIX PACHOJIOKEHBI BHE opOuThl 3emnu. K HUM oTHOCATCS
Mepkypuii u Benepa.

5) 1uraHeThl, OPOHUTHI KOTOPHIX PACIOIOKEHBI BHE opOuTHI 3eMiu. K HUM oTHOCsATCS Mapc
u Benepa.

Otser: 2.

OneHka: TUXOTOMHUYECKas; MPaBUIbHOE BBHITTOJHEHHWE 3aJaHusl orleHuBaeTcs 1 Oammom, a
HernpaBuibHOE — () 6aMITOB.

3anaunue 50 Buibepume gepnntii omeem. Touka HeDeCHOI chepbl, KOTOpas 0003HAYAETCSH
TAKHMM 7Ke 3HAKOM, Kak co3Be3aue Paka, 310 — Touka

Bapuanmer omeemos:

1) oceHHEro paBHOICHCTBUSI,

2) JIETHEro COJHIICCTOSHHUS,

3) napana maHer;

4)  BeceHHEro PaBHOJCHCTBUS;

5) 3umHero comHuectosius. OTBET: 2.

OneHka: TUXOTOMHYECKas; MPAaBWIHLHOE BBHITIOJIHEHUE 3a7aHusi oueHuBaercs 1 Oamiom, a
HernpaBuibHOE — 0 0asoB.

Kpurepun onenku npu nposeneHnu nuddepeHmpoBaHHOTO 3a4eTa B opMe TeCTUPOBAHMS

«OTIINYHO» «XOpomo» «KYAOBJICTBOPHUTCIIBHO» | «HCYAOBJICTBOPUTCIIBHO»

CTyIeHT  BBITONHII |(CTYIEHT
91-100% wu wHabpan76-90% u mabpan 36-75% u Habpan 30-35
46-50 6amios.

BRIMOJIHIWI |[CTyZIeHT BBIMONMHIIT 60-CTyCHT BBIMOJIHUI MEHEE
0-59 % wm wabpan 0 - 29

0aJlIOB.

45 GannoB. OaIoB.

Kputepun ouenku Ha quddepeHuMpoBaHHOM 3a4eTe MO BONMPOCaM

COTIUIHON» «XOPOIIIOY «YIOBJIETBOPHUTEIIFHO» | «HEYIOBJIETBOPHUTEI
bHO»

CTYJIEHT CTYyJIGHT  PAacKpBIBAaeT | CTyACHT  packpbiBaeT | TeopeTnueckuii
pacKpbIBaeT TEOPETHYECKUN BOTIPOC, | TEOPETUUECKUIM BOIMPOC | BOIPOC HE PACKPHIT,
TEOPETHYECKUI MpaKTUYECKoe 3aJlaHue | He B TMOJHOM Mepe, | MPaKTUYeCcKoe
BOIIPOC Ousera, | BBIIOJTHSIET 0e3 | omycKaeT HETOYHOCTH | 3aJaHue HE
MPaKTUYECKOE OIINOOK, Ha | B (popmynupoBkax (1-2 | BeIIONHEHO.
3a/laH}€ BBINOJHAET | JOMOJIHUTEIbHBIC omnOKM),
oe3 OmunOOK, | BOIPOCHI OTBEYAeT | MPAKTUYECKOE 3aJaHHE
YBEPEHHO OTBEYAET | HEYBEPEHHO, JIOIYCKAeT | BHIIIOIHEHO YaCTHYHO,
Ha JIOTOJIHUTEIbHBIE | HETOYHOCTH B | C IOIyIIEHHEM OLINOOK
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	Задание 1. Наука о небесных светилах, о законах их движения, строения и развития, а также о строении и развитии Вселенной в целом называется …
	Задание 2. Периодичность движения каких небесных тел дала толчок к введению основных единиц счёта времени?
	Задание3 . Каково значение астрономии?
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	– природные явления происходящие на …
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