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1. Heap AUCHUNIMHBI

Ienvto uzyuenus oucyunaunsl sBisieTcs: POpMUpPOBAHUE ECTECTBEHHOHAYYHOH KYJIBTYpBI
CTyACHTA, IIOAIOTOBKA B obiacTu ACTPOHOMMHU, OBJIAACHUC KIIACCUICCKUMHU METOJaMH aCTPOHOMHU
JJIS z[anLHeﬁmero HCIIOJIb30BAHHA B PCIICHHUU MPUKIAAHBIX U IIPaKTHYECKUX 3aJiad, BOOPYKCHHUC
KOHKPCTHBIMU 3HaHHAMH, NAOINHUMH BO3MOKHOCTH IIPEIIOJaBaThb I[aHHI:Iﬁ npeaMET B LIKOJIE U
KBATH(UITMPOBAHHO BECTH (paKyIbTaTUBHBIE KyPCHI IO ACTPOHOMHUH.

B pesynpraTte OCBOCHHMS [JaHHOW IUCHUIUIMHBI Yy OOydaromerocs JOJDKHBI OBITh
c(OopMHpPOBaHbI KOMIIETEHIIMM OCHOBHOH MNpodeccHOHANIbHON 00pa30BaTeNbHON MPOTPaMMBI
OakanaBpuara:

— OIIK-8 (cnocobeH OCyLIeCTBISATh NEAArorM4ecKyl0 JAESTEIbHOCTh Ha OCHOBE
CIeUATIbHBIX HAyYHBIX 3HAHUH).

1.1. ®opmupyemMblie KOMIIETCHUMH

Tabnuna 1 - ®opMupyemble TUCHUIUIMHON KOMIETSHLIUU

HaumenoBanue Buga HaunmMenoBaHue kateropuu Kon u Ha3BaHNE KOMIIETCHIIUH
KOMIIETEHIIHU (TpyIITel) KOMIIETEHITHI
ObmenpodeccroHanbHas Hayunsre ocaoBsl | OITK-8 crocobeH OCYIIIECTBIISITh
Me1arorn4ecKoi MEeIarOTHYecKyI0 JIesATeIbHOCTh HA OCHOBE
JeSITeIbHOCTH CHeNMANbHBIX HAYYHBIX 3HAHUH

1.2. MuaukaTopbl JOCTUKEHUST KOMIIETEHIIM I

Tabnuna 2 — UHauKaTophl JOCTHKEHUS] KOMIETEHUUH, OpMUpyEMble TUCIMUILTUHON

Kon u HazBanue Wnnukatopst JMCUUIITIHBL U TPaKTHKH, (OPMHUPYIOLINE KOMIIETEHIHIO
KOMIIETEHITUH JOCTHKEHUS OIIOIT
KOMIIETEHIINH 110
OIIOII
OIIK-8 OIIK.8.1. 51.0.03.01 OOwias ncuxoiorus
crioco0eH [Ipumensier Bb1.0.04 BozpactHast anaTomMust 1 pU3HOTIOTHS
OCYILIECTBIIATH cIielianabHbIC b1.0.06 CnenuanbHas U KOPPEKLIUOHHAS EJarOTUKa U
MEIarornYecKylo | Hay4yHble 3HaHUs TICUXOJIOTHSI
NEeSTeNbHOCTD Ha | MpeIMeTHON b1.0.10.01 JIuneitnas anredpa
OCHOBE obacTu B b1.0.10.02 I'eometpus
CIIeLIMaIbHBIX eIarorn4ecKoi b1.0.10.03 Teopus uucen
Hay4YHBIX JEeSTeNbHOCTH TI0 b1.0.10.04 Anrebpa MHOTO4YJIEHOB
3HAHUHN npoduro b1.0.10.05 DnemeHnTapHas MaTeMaTHKa
MOJITOTOBKU b1.0.10.06 JuckpeTHas MmaTeMaTHKa
OIIK.8.2. Bmageer | b1.0.10.07 Teopus BeposITHOCTEH U MaTeMaTH4eCKas
METOJIaMHU CTaTHCTHKA
HAY4YHOI'O b1.0.10.08 UccnenoBanue onepanuii
HCCIIEN0BAHNS B b1.0.10.09 MaTtemaTnka B ICTOPHYECKOM Pa3BUTHH
NpeIMETHOU b1.0.11.01 Maremarudeckue MoieIl (PU3MUECKUX MPOIIECCOB
obnacTtu b1.0.11.02 Obuias ¢pusuka
OIIK 8.3. Bmageer | b1.0.11.03 DnemenTapHas ¢pusuka
Metogamu aHanu3a | 51.0.11.04 OcHOBEI TeOpeTHYECKOM HUIUKU
neaarornyecKkoun b1.0.11.05 Actporomus
CUTyalluH n | b1.0.11.06 ®u3nka B HCTOPUIECKOM pa3BUTUN
npodeccuonanprol | 52.0.02(Y) YueOnas npakruka. O3HaKOMUTENbHAS TIPAKTHKA
pediaekcuun Ha | B2.0.03(Y) Yuebnas npaktuka. [[poekTHO-TeXHOIOTHUECKas
OCHOBE MPaKTHKa
CreLUaIbHbIX Bb2.0.04(I1) IIpousBoncTBenHas npaktuka. [legarornyeckas
Hay4YHBIX 3HAHUH B | TPaKTHKa
PEAMETHBIX Bb3.01(I') [loaroroBka k ciade U caada rocyAapCTBEHHOTO
o0acTsx 10 | 9K3aMeHa




Kon u HazBanue WnaukaTtopst JIMCIMITITNHBI ¥ IPAKTUKH, ((OPMHUPYIONIHE KOMITCTCHITHIO
KOMIIETEHIIUN JTIOCTHKCHHS OIIOIT
KOMITETEHIIHH TT0
OI10I1

npoduiro b3.02(1) Brimonnenue u 3ammura BhITY CKHOM

TTOATOTOBKH KBaATHU(UKAIMOHHON pabOThI
®T/1.02 NHHOBAIIMOHHEIC METOABI H TEXHOJIOTUN
AJICKTPOHHOTO O0YUYCHHS

1.3. 3nanus, ymenus, HaBbIKU (3YB) mo qucuumiune

Tabnuua 3 — 3uanus1, yMeHHUs, HABBIKU, POPMUPYEMBIE TUCIUIIITMHON

Kon 1 na3sBanune

WNHIuKaToOpsl JOCTHKEHUS

3Hanus, ymeHus, HaBbIkd (3YB), popmupyemsbie

OCHOBE
CHEIUATTBHBIX
Hay4HbIX 3HAHUU

IIOATOTOBKHU
OIIK.8.2. Bimameer meTomaMu
HAYYHOTO HCCIICJIOBAHUS B
MpeIMeTHON 001acTh

OIIK 8.3. Bnageer meTogaMu

aHaiIu3a Me1aroruuecKomn
CUTYyaIuu u
npodeccuoHaIbHON
pedekcuu Ha OCHOBE
CTHeIUATBHBIX HAYYHBIX
3HAHUI B MPEIMETHBIX
obmactsx  mo  mpoduito
MOJITOTOBKU

KOMIIETCHIIMM | KOMIIETCHLIUH, 3aKpEIlJICHHbIE JUCLUIUIMHON
3a JUCLUIIIIMHOU
OIIK-8 OIIK.8.1. [Ipumenser | 3HaTh:
croco0eH CHeLUAJIbHBIE Hay4HbIE | - HAYYHOE COJEpPXKAaHUE M COBPEMEHHOE COCTOSHHE
OCYIIECTBIIATh 3HaHUsI MpPEAMETHOH 001acTH | mpeAMeTHOH oOnacTu “AcTpoHOMUS”, Jexallee B
MearoruIeckyo | B MEeIarorn4eckoil | OCHOBE MpenojaBaeMoro y4deOHOro mpeaMera
JEeSTeNFHOCTh Ha | JesATeNbHOCTH 1o mpodumto | “Dusmka”

- METOZBI NMPOBEACHUS HAYYHOI'O HCCIECIOBAHUS B
npeaMeTHOH obnacTu “AcTpoHOMUs”;

YMeTs:

- HCHONB30BaTh HAy4yHbIE 3HAHUS INPEIMETHOH
obnactu  “AcTtpoHOMES” B MEIAroruyeckKoin
JESTEIBHOCTH 110 MPOUITIO TIOATOTOBKH;

- IPUMCHSATh Hay4YHbIE 3HAHUS IPEIMETHON 001aCTH
“ActpoHoMus” Tipu pa3paboTKe 00pa30BaTENBLHBIX
nporpaMM,  pabouynx  mporpamMm  y4eOHBIX
PEIMETOB, KypCOB BHEYPOUHOH IEATEIBbHOCTH;
Bnaners:

- METOJaMM HAay4YHOTO HCCIIEZIOBaHUS B 0O0JIacTH
ACTPOHOMUU;

- cmocobamu  monydeHus ~ HH(pOpMALKMU O
COBPEMEHHOM COCTOSIHUM HayYHBIX CCIICOBAHUIN B
npeaMeTHOH obaacTu “ActpoHoMHus”.

2. O0béM 1 TPYHOEMKOCTH TUCUMILIMHBI 10 BHAAM Y4eOHbIX 3aHATHH. DOpMBbI

NMPOMEKYTOYHOM aTTeCTAUUMN

Tabnuna 4 — O0beM U TPYJOEMKOCTh AUCIUIUIMHBI IO BUAAM YUE€OHBIX 3aHITHI

N O06BEM yacoB o Gopmam
OOmias Tpy10OeMKOCTh H BUJIbI yUeOHOW PabOTHI IO TUCIUILINHE, oGyucHHs
MIPOBOJMMBIE B Pa3HBIX GopMax 0D0 300
1 O6mras Tpya0eMKOCTh TUCITUTUTHHBI 252
2 KonrakTtHas pabota 00y4Jaromumxcs ¢ npenojaaBaTeieM (1o BUuaam 108
y4eOHBIX 3aHATHIA) (BCEro)
AynuropHas paboTa (Bcero): 108
B TOM YHCIIE:
JIEKIUN 36
MPAKTUIECKUE 3aHATHUS, CEMUHAPHI 72
MIPAKTUKYMBI
nabopaTopHbIe paboTHI
B MHTEPAKTUBHOU (opme
B AJICKTPOHHOH (opme
BreaymuropHas pabora (Bcero): 144




B TOM YHCJIE, HHIUBUIyaJIbHAs paboTa 00yUYaroImxcs ¢
MIpPeroaaBaTeiIeM

MTOATOTOBKA KYPCOBOM pabOTHI /KOHTAKTHAsI paboTa
TpyNIoOBas, MHANBUAYaTbHAS KOHCYJIbTANNS U HHBIE BU/IBI YICOHOH 36
JesITeNbHOCTH, MTPEyCMaTPHUBAIOLINE TPYIIIOBYIO HIIH
VHAVBUIYATbHYIO paboTy 00yUaIONINXCs C MPENoJaBaTeeM
TBOpYecKas pabota (dcce)

3 CamocTosTenbHas paboTa 00yJaromuxcs (BCero) 108

4 TIpomexyTouHast aTTecTalusi 00y4aronerocs 9-i1 cemectp —

sk3ameH (3649)

3. Y4eOHO-TeMATHYECKHUI IJIAH U COeP:KAHNEe TN CIUTIIUHBI

3.1. YuyeOHO-TEeMaTHUYECKUN TIVIAH

Tabnuna 5 - YyeOHo-TeMaTuyeckuil miad ouHoi hopmbl 00yueHus

0061 TpynoeMKoCTh dopma
as 3aHATHH (4ac.) TEKyLIETO
E TPYO KOHTPOJISI 1
= 0EMK MPOMEKYTOYH
% Pas OCTh oM aTTecTaluu
= JI€JIBI 1 TEMBI JUCLMIUIMHEI 110 3aHATHAM (6cez yCIIeBACMOCTH
= 0 00
= uac.) | AygutopHble
3aHATUA CPC
JIEKII. | MPakKT.
Cemectp 9 252 36 72 108
1. | Chepudeckas acTpOHOMHUS 54 4 20 30 Tect Nel
2. | Hebecnas Mexanmka 56 6 20 30 Tect No2
3. | Actpodusuka 58 12 18 28 Tect Ne3
4 l'amakTdeckas ¥ BHETaJIaKTHUECKas 48 14 14 20 Tect Ne4
ACTPOHOMHUSI, KOCMOJIOTHSI 1 KOCMOTOHUSI
5 DK3aMeH 36

3.2. Coaep:kaHue 3aHATHHA 110 BUAAM y4eOHOH padoThI

Tabmuia 6 — Conepxanue AUCITUTUIIMHBI

No HaumenoBanue paznena,
Conepxanue 3aHATHS

n/m TEMBI JTUCIATIINHBI

Coodeporcanue 1eKUUOHHO20 KypCa

1 Cohepuueckan acmponomus

1.1 Cdepuueckas acTpOHOMUSL. I'eorpadmueckne koopaunatel. Hebecnas cdepa. OcHOBHBIE
JUHUA ¥ TOYKM HebecHOU cdeppl. [opu3oHTanmpHas u
9KBAaTOPUAJIBHBIC CHUCTEMBbI HEOECHBIX KOOpAWHAT. M3MeHeHue
KOODJMHAT CBETUJ IPH CYTOYHOM JIBWDKCHHM. OKIUITHKA H
SKIUNTHYECKAs CUCTeMa HEeOECHBIX KoopAuHaT. l3MeHeHHe
9KBATOPUANBHEIX KoopauHat CoiHIla B TedeHue roja. CyToYHbIH
xoj1 CostHITa HAa Pa3HBIX MTUPOTAX.

1.2 Bpemsi. Cuctrembr  cueta | OCHOBBI HM3MEpPEHHS BpPEMEHHW. 3BE3MHBIC CYTKH M 3BE3JHOC

BpPEMEHH. BpeMs. VICTUHHBIE COJIHEYHBIE CYTKH M WCTHHHOE COJIHEYHOE

BpeMs1. CpeqHIe COTHEUHBIE CYTKH U CPETHEE COTHETHOE BPEMSI.
YpaBaenne BpeMeHU. CBSI3b CPEIHETO COJTHEUYHOTO BPEMEHH CO
3Be3IHbBIM. MecTHOe BpeMs W Joirora. BceMupHoe Bpewmsi.
[losicnoe Bpems. HekpetHoe Bpemsi. (Ce30HHOE BpeMs.
Kanennaps. JInaus nepeMeHs! JaThL

2 Hebecnaa mexanuka




HaumenoBanue pasacia,

Conepxanue 3aHATHSI

n/m TEMbI IUCIMIUIMHBI

2.1 HebGecnas Mexanuka. ['eomeHTpHUecKass ¥ TEIHUOICHTPHYSCKAass CHCTEMBI MHpa.
OMnupuueckue 3akoHbl Kermiepa. DneMeHTH OpOWT IUIaHET.
OCHOBHBIE 33]]a4l TEOPETHUECKOI aCTPOHOMHH U X pELICHUE Ha
OCHOBE 3aKOHOB MEXaHMKH U 3aKOHAa BCEMHMPHOTO TSTOTCHHS.
O06001eHHbIe M YTOYHEHHBIC 3aKOHBI Kemrepa.

2.2 Bo3mymiennoe  aBwkenwe, Bo3mymaromas —cuna.  Cuna,
Bo3Mymiaromas JaBuwxkeHne Jlynel. [IpwiuBBI M OTJIMBEL
YcroitunBocth CoTHETHOM CHCTEMEBL. 3a7ada Tpex U Oosee Ted.

23 3aTMeHus. ConHeuyHbIe W JyHHbIE 3aTMEHHUS M YCIOBUS WX HACTYIUICHUS.
Capoc.

3 Acmpodusuxa

3.1 Oo6mme CBEICHUS o | Cocras u crpoenne CoitHeuHOM crcTeMbl. [[1aneTHbIe 000I0YKH.
ConHedHol cucteme [loBepXHOCTM IUTaHET W CIYTHHUKOB. BHYTpeHHee cTpoeHHue

TUTaHET 3€MHOM rpynibl M TuranToB. CTpoeHune aTMocdep riaHeT
36MHOW TpPYyNIIbl M TUTaHTOB. M3iyueHuwe MiaHeT M KIMMaT.
Hepo3mymennoe Connue. ConHeunsiii BeTep. CBsi3b SIBICHUN HA
ConHue u maHerax. MeTojipl UccleA0BaHuUs IJIaHEeT.

3.2 CrniektpanbHas Temnepatypsl 3Be3n. HopmanbHble 3BE3AbI M HUX CHEKTPHI.
KJIACCU(UKAIISL 3Be3n. | CrektpanbHass — knmaccupukanms.  [wmarpamma — «CrexTp-
duznyeckue CBETHMOCTBY» M KJacchl cBeTUMOCTH 3Be3d. lllkama 3Be3aHBIX
XapaKTepUCTUKH Temneparyp. Maccel 3Be3n. Pasmepsl 3Be3n. 3aBUCHMMOCTh
HOPMAaJIbHBIX 3B€3]] «Paanyc-cBeTUMOCTB-Maccay.

33 VYcnosus YCTOMYMBOIO | YCIOBUE  Ta30BOIO  PAaBHOBECUA.  YCIOBUE  JyYHUCTOTO
COCTOSIHUSA HOpPMaJIbHBIX | paBHOBecHs. [Mrantel M cBepXrurantel. CyOrHranThbl. 3BE37BI
3BE3L. Crpoenue | rinaBHOM nocienoBarenbHocTH. CyOkapnuku. KpacHbie TUTaHTHL.
HOPMaJIbHBIX 3Be3X | BeipokaeHHbIe 3Be3/bl: Oesble KapiuKH, HEWTPOHHBIC 3BE31bI,
Pa3NUYIHbIX KJIACCOB | YEPHBIE JIBIPHI.

CBETHUMOCTH.
34 JIBOIiHBIE 3BE3/IBI. OO0mre xapaKTepUCTUKHU JBOMHBIX 3BE3/IHBIX CHCTEM. BruzyainsHo
IBOWHBIE  3B€3[bl.  3aTMEHHBIE  IIE€PEMEHHbBIE  3BE3JBI.
CrieKTpanbHO-IBOMHBIE 3B€3/Ibl U TECHBIE JBOWHBIE CHCTEMBI.
3.5 [Tynscupyromue [Tynscupyromue nepeMeHHbIE 3BE3bl.
MIEpPEMEHHBIE 3BE3/Ibl.
3.6 dusznyeckue  MEpeMEHHbIE | DpYNTHBHBIE IIepEeMEHHBbIC 3Be3lbl. HOBBIE M CBEpPXHOBBIE
3BE31BbI. 3Be3nbl. I[lynmecapbl. PeHTreHoBckue 3Be3Nbl. OpYNTHBHBIE

nepeMeHHbIe 3Be3/6l. HoBbIe U cBepxHOBBIE 3Be3/1bl. [lynbcapsl.
PeHTreHOBCKHE 3BE3/IBL.

4 Tanakmuyeckas u 6He2AIAKMUYECKASL ACHPOHOMUA, KOCMOO2UA U KOCMOZOHUA

4.1 lamaxtnyeckast actponomust | Muteunsiit Ilyte. CoctaB u crpykrypa Hamed [@amakTuxu.
Pacnpenenenne 3Be3q B ['amakTuke. 3BE3MHBIE CKOIUICHUS H
accolanui. DMUCCHOHHbBIE TyMaHHOCTH. OCTaTKU CBEPXHOBBIX
3Be3n. Mex3Be3nHass mbUIb M Ta3. Kocmuueckue Iiyuw.
lajakTyeckass KOpoHA M MarHUTHOE Iojie | 'ajnakTHKw.
Pagnonsnyuenne Bogopona. IlpocTpaHCTBEHHBIE CKOPOCTH
3Be3n. JBmxkenue Connua. Bpamenne u macca ["anakTuku.

4.2 Breranakrnueckas lanaktukn m ux crpykrypa. CocrtaB U (U3MUECKUe CBOMCTBA
aCTPOHOMHUSI. TalakTUK. AKTHBHOCTh TallaKTH4eCKWx  sanaep. Ksazapsl.

PacnipenieneHne ranakTHK B IPOCTPAHCTBE.

43 Kocmonorus u kocMoronusi. | Beenennast. Kocmonornueckuii npuHnumil. Pasberanue rajgakTuk.
PenukroBoe wuznydenue. @DOHOBbIE HUIyudeHHs. Mojenb
OJHOPOJIHOM wu30TponHOW BceeneHHoil. Mopenb  «ropsiaein»
Bcenennoli. PensTuBUCTCKAst KOCMOJIOTHSI.

4.4 Ob6paszoBanne u HsBomtonusa | OOpa3oBaHHE U SBOJIOLUS IAJAKTHK.

TaJIaKTHK.




HaumenoBanue pasacia,

Conepxanue 3aHATHSI

/o TEMBI JUCIHATIIINHBI
4.5 Poxnenne, xm3ap u cMmepTh | [IpoTo3Be3anbie TyMaHHOCTH. BO3HUKHOBEHHE 3B€3/T. DBONIOIIHS
3BE3I. HOPMAJIbHBIX 3BE3/. OBOJIOIUS 3BE3]l C IOTEpEll MaccChl.
Koneunsie cTaguy 3BONIONUU 3BE3I. OBOJIONUS 3BE3JHBIX
CKOILJICHUH.
4.6 [Ipoucxoxnenne ConHeunoit | CoBpeMeHHBIC MPEACTABICHUS O TPOUCXOXKICHUM M pPaHHEH
CUCTEMBI. sBomonuu CoHeuHo# cucteMsl. [IpoucxoxaeHue miaHeT.
4.7 Kuzns Bo Beenennoi. Antponssiii npuHmn. [Touck pazyMHoil )xu3HH Bo BeeneHHOM.

Coldepirrcanue npakmuieckux 3aHAmMul

1

Copepuueckan acmponomus

1.1

TeopeMa o BBICOTE CEBEPHOTO

TeopeMa 0 BBICOTE CEBEPHOTO MOJIOCA MHpPA HAJ[ TOPU30HTOM.

1.2 HoJIroca Mupa Hax | M3MeHeHne KOOpIMHAT CBETHJ NPH CYTOYHOM [JBIIKEHHH.
TOPHU30HTOM. Brruncnenne BbicoThl CoslHIA U 3BE3/ B KYJIbMHHALIUAX.

1.3 lNopnunoe nerxenus ConHia | 3MeHeHne sSKBaTOpUANbHBIX KoopauHat CoNHIIA B TEUCHHUE

roga. Cyrounsiii xoa CoJiHIIa HA Pa3HbBIX MIHPOTaX.
1.4 Onpenenenne  paccrostHui, | [lapammakTudeckuii TpEyTOIbHHK U MTPe0Opa30BaHIE KOOPIUHAT.
pa3MepoB u ¢opmer | Pedpakuums. Ilapammakc. Paccrosiaus. Eaunuiel u3mepeHus
HeOECHBIX Tell. paccTosiHuil B aCTPOHOMUH.
L.5 Onpenenenne pasMepoB U | Pasmepsr u gopma HeOecHBIX Ten. OrmpeneneHrne pa3MepoB H
(hopMbl HEOECHBIX TEIL. ¢dopmel mwianet (o dororpadusim). Pasmeps! u hopma 3emin.
1.6 [MoxBmkHas KapTa 3BE3HOrO | YCTPOMCTBO MOJABUKHON KapThl 3BE3THOTO HeOa, KOOPIUHATHAS
1.7 Heba CEeTKa OCHOBHOTO KpyTa, KOOpAWHATHAs CETKa HAKJIAJAHOTO KpyTa.
Pabora ¢ xapToii, onrcaHue BHIA 3Be3THOTO HeOa Ha 3ajaHHEIC
JaTy ¥ BpeMsl, OmpelelieHHe HeOeCHBIX KOOpAWHAT CBETHI,
onpejeNeHe MOMEHTOB Bocxoa W 3axofa 3Be3d u CoiHIa,
ompeJiesieHHe BBICOTHI B KyJbMUHauusX 3Be3n u ComnHia,
ompeJiesieHNe YCIOBUI BUAMMOCTH MylaHeT u ¢a3 JIyHsI
1.8 Hebecusie KoopauHaTel. | OmpesneeHne B3auMHOTO PACIIONOXKEHUS OCHOBHBIX JIMHUN U
1.9 Bpewmsi. TOoYeK HeOeCcHOU cdephl Ha 3aIaHHOI TeorpaduIecKoil mupoTe.
IlocTtpoeHne TOYKM TO 3aJaHHBIM HEOECHBIM KOOpIMHATAaM.
Boruncnenne BbicoThl ConHIA W 3B€3[ B KyJIbMHUHAIMSX.
Omnpenenenne He3zaxonsamux cBeTwi. lIpeoOpazoBanue cuctem
cyera BpeMeHH. CBs3b CpEIHEr0 COJHEYHOr0 BPEMEHU CO
3Be3HbIM.  Ompenenenue reorpadUuecKuX KOOPAWHAT —II0
pe3yJbTaTaM acCTPOHOMUYECKUX HaOJIOICHHH.
1.10 | Tect Ne 1 Cdepuueckas acTpOHOMHS
2 Hebecnaa mexanuka
2.1 Bunumbie u nefictButensHble | BumuMmoe JBwkeHHWe TuUTaHeT Ha (GOHE 3Be3l. Y paBHEHHS
2.2 JIBIDKEHHS HEOECHBIX TEIl. CHHOJINYECKOTO JBMIKEHUS.
2.3 JBrxenns 3emin. Ob6pamenne 3emnu Bokpyr Comnnia. Bpamenune 3eminu BOKpyr
2.4 ocu. Ilpeneccuss m Hytanmus 3eMHOM ocH. HepaBHOMEpHOCTBH
BpaieHus 3emin. HepaBHOMEpHOE M paBHOMEPHOE BPEMSI.

2.5 JBrxenue JIyHsl. Opb6ura JIyHbl 1 ee Bo3MyIleHHS. Buaumoe nBikeHHE U (as3bl
Jlynp1. Ilepmogst oOpamienust Jlynel. Bpamenwe n namuOpanun
JIyHBI.
2.6 JBrxenue wianeT: | OnpeaeneHre BUAUMOTO MOJOKEHU MJIaHET Ha 33JaHHYIO J1aTy.
2.7 MOJIOXKEeHUs U KoH(uryparnmu | BeaucieHne nat 3ajaHHbIX KOHQUTYpaLKMi TUIaHEeT.
2.8 JBwkenne 1uaHer: pasMepsl | OmpesenieHre 31eMeHTOB opOUT HeOecHbIX Tenl. OmnpeseneHne
2.9 u ¢popma pasmepoB u ¢opmbl mianeT (o ¢otorpadusam). Onpenenenue
TEOIEHTPUYECKUX PACCTOSIHHUH, CPEAHHX W  MIHOBEHHBIX
CKOpPOCTEW JIBU)KEHUS TIJIaHET.

2.10 | Tect Ne2 HebecHas MmexaHHKa

3 Acmpogusuxa




HaumenoBanue pasacia,

Conepxanue 3aHATHSI

/o TEMBI JUCIHATIIINHBI

3.1 Omnpenenenue Macc | Onpenenenne macce tianeT ComHewHON crcTeMbl. OnpenecHue
HeOECHBIX Tell. Macc 3Be3/1.

32 ActpodoTomeTpus. bneck 3Be3n W Buammas 3Be3nHas BennuyuHAa. AOCONIOTHAs

3BE37HAsI BETMYHMHA M CBETUMOCTD 3BE3/I.

33 Croco0b1 onpeneneHus | MeTon TPUTOHOMETPHICCKHUX IMapajiakCcoB. Merton
paccTosiHU# 110 3BE3 . CHEKTPAJIbHBIX apajulakCoB. 3aBHUCHUMOCTb PAaCCTOSHHSI OT

TIEPHOIa MyJIbCAIVH HeheHI.

34 Meronpl  actpodusnueckux | OnTHIeCKHe TEJICCKOIIBI. [Ipuemunkn W3TYYEeHHUS.

HCCIICIOBAHMM. Cnekrpanbabiit  anamm3.  Cnektporpadsl.  OmpenercHue
Temreparypsl HeOecHbIX Ted. MukpodoromeTpsl. [IpueMHUKH
W3ITy4CHUS. Pagnoteneckomnsl. Onrtuyeckuit u
paguonHTepdepoMeTprl. IHTEpdhEepoMeTprs CO CBEPXINTHHHBIMHU
O0azamu. IIpuemMHuKM w3nmydeHusi. PeHTreHoBckue, Y- u
HEHUTPUHHBIE  TEJECKOIBI. [lpuemHMKE  W3ITydeHUS.
HccnenoBaHus ¢ KOCMAYECKUX aNapaToB.

35 Comnnue. BayTpennee crpoenue u ¢puzndeckue xapakrepuctuku CoHIa.

®dorochepa Conna. ConHeuHast aKTUBHOCTb.

3.6 [Tnanernbie o6onouku. Cesasb | [Inanerneie o6onouku. [IOBEpXHOCTH IIAHET M CITyTHUKOB.
sneanii Ha ConHue U | BHyTpeHHee cTpoeHHE IUIaHET 3€MHOM IpyNIbl U TUTAHTOB.
IJIaHeTaX. CrpoeHne artmocdep IIaHET 3eMHOW TPYNIBl W THUTaHTOB.

Wznydyenue tuiaHer W kinumar. Heosmymennoe CouHie.
Conneunbiil Berep. CBs3b sBneHuil Ha CoaHIE U MJIaHETaX.

3.7 OCHOBHBIE ¢msnueckue | CpaBHeHue Ojecka 3Be3]]. Berancienrne abCONMOTHBIX 3BE3IHBIX

XapaKTCPpUCTHUKHU 3BE3 . BEJIMYMH U CBETUMOCTEN 3BE3/. Brruucnenue IMPOCTPaHCTBCHHBIX
CKOpOCTE€H 3Be3l. DBrluucnenwe Macc JBOMHBIX  3BE3J.
Knaccudukarms 3Be3IHBIX CIIEKTPOB U OIPENEICHHE KIIaCCOB
CBETUMOCTH 3BE3]I.

3.8 Tect Ne 3 Actpodusuka

4 Tanakxmuueckasn u 6He2anaKmMuyYecKkan ACMpPOHOMUsL, KOCMOI02UA U KOCMO2OHUS

4.1 Onpenenenne pacctoanuit 1o | OnpeaeneHne pacCTOSHUIN A0 TATAKTHK MO SPKUM 3BE37aM H 10
rajakTHK. BHJIMMBIM YTJIOBBIM pasMmepaM. OrmpenesieHue pacCTOSHUN 0

TalakTUK 1o T1edergaM W 1O CBEPXHOBBIM  3BE3JIaM.
OnpeesieHne PacCTOSHAUMN JI0 TAIAKTHK MO0 KPACHOMY CMEILEHHIO
CTIIEKTPATBLHBIX JTMHHA.

4.2 Onpenenenne paccTosHui 10 | OnpeaeneHne pacCTOSHUHN J0 TATAKTHK IO KPACHOMY CMEIICHUIO
TaJIaKTHK. CHIEKTPaJIbHBIX JIUHUMN.

43 Pannue cragum sBomonuu | [lepBUuHBINA HYKIEOCHHTE3. DBOMIONNS XUMUYECKUX JJIEMEHTOB
BcenenHoii. B KOCMOCE.

4.4 [IpoucxoxneHue miaHer. [IpoucxoxkneHue miaHer.

4.5 OBomronus 3eMin. OBoIOIUS 3EMIIH.

4.6 Opomorust ouochepst 3emin | DBosttorus ouocdepsr 3emin. Posib acTpoHOMUYECKHX (PaKTOPOB

B 3BOJIIOLIMY JKU3HU Ha 3emIie.
4.7 Tect Ne 4 lanakTuyeckas U BHETaJIaKTUYECKask aCTPOHOMMSI, KOCMOJIOTHSI U

KOCMOTI'OHHMA

HpOMe)KYTO‘lHa}I aTTCCTAlluA - OK3AMEH




4. IlTopsAOK OLIECHMBAHUA YCIIeBAEMOCTH U ¢(pOPMHPOBAHHOCTH KOMIIETECHIIHIA
o0yyarouerocs B TeKyLuei 1 NpoMe;KyTOYHOM aTTecTalMu

I[HSI MMOJIOKUTEILHOM OIICHKU II0 PpE3yJibTaTaM OCBOCHHA AUCHUIIJIMHBI 06yanomeMyc;1

HEOOXOJIMMO BBIMIOJHUTh BCE YCTAaHOBJICHHBIC BHIbI y4eOHOU paboThl. OICHKAa pe3ysbTaToB
paboThI oOy4arorierocst B 0amiax (1Mo BuaaM) mpuBeeHa B Tadymiie 7.

Tabmuma 7 - banibHO-peUTHHTOBAsI OlIEHKA Pe3yJIbTaTOB yueOHOM pabOThl 00YUaIOIIUXCS IO

BunaMm (bPC)
VYyeOnas pabora| Cymma | Buasl u pe3ynbTaTsl OreHKa B aTTeCTaIiu Bamner
(BHBI) OamnoB yueOHOH paboTh
9 cemecTp
Texymas 60  |Jlexmmonnsie 3aHATHS |1 6as - mocemenne | JEKIIMOHHOTO 0-18
yueOHast padora (KOHCTIEKT) 3AHATHSL
B cEMecTpe (18 zansTHi)
(ITocemenue [IpaxTrueckue 3ausatus (0,5 6anna - nocemenue 1 18 - 36
3aHATHH 110 (pemenue 3agannii) (36 |MPaKTUYECKOTO 3aHATHUSL
pacIUCaHuIo U 3aHSITHN) 1 6ajw - nocemenue 1 3ansaTus n
BBIIIOJTHEHUE CyHleCTBCHHI)II\/'I BKJIaJ Ha 3aHsATHUU B
3aJTaHM) paboTy Bcel TpyIITsI
Tect (4 paboTh1) 3a oguH TecT, OT 6 10: 24-48
7 6amnoB (BeimosiHeHO 51 - 60%
3aJlaHuil)
8 6amoB (BemonHEHO 61 - 65%
3aTaHHHN)
9 6a)10B (BBIMIOJIHEHO 66 - 75%
3aJ1aHuil)
10 6amnoB (BemonmHEHO 76 - 85%
3aJIaHuil)
11 6annoB (BemonHEHO 86 - 95%
3aJIaHHHN)
12 6amnoB (BeimoHeHO 96 - 100%
3aJIaHuil)
Hroro mo tekyuieit pabote B cemecTpe 42 -100
[Ipomexyrounasi| 40 |YcTHBIN onpoc 1Mo 12 6annoB (IOpOroBoe 3HaYEHHE) 12-30
aTTeCcTaIus BOIpOCcaM OuiieTa 30 6ana0B (MaKCUMAIHLHOE 3HAUCHHUE)
(aK3aMeH) Pemenne 3amanus 3 6amna (moporoBoe 3HaUEHHE) 3-10
Omera 10 6a110B (MaKCUMaIILHOE 3HAYCHHE)
HToro no npomMe:KyTo4HOM aTTecTanuu (3K3aMeHY) 15-40
OayoB

0aJLUIOB.

CymmapHas oueHka no gucuuminne: Cymma 0ajuioB TeKyed u mpoMexxyTouHoi arrecranuu 51 — 100

5. MaTepHaJIbHO-TeXHHYECKOE, IPOrPAMMHOE U YU4eOHO-MeTOAn4ecKoe

o0ecrneyeHre TUCHUILIUHBI

5.1. YueOHas aureparypa

OcHoBHas yyeOHas1 aMTeparypa

1. I'yceitnxanoB, M.K. OcHoBBI acTpoHOMHH: y4eOHOe mocobue [DIeKTpoHHBIN pecypce] :
yuebHoe nocodue / M.K. I'ycelixanos. -4-e uzg.— OnekrpoH. naH. — Caunkr-IlerepOypr : Jlanb,
2019. — 152 c. — Pexum nocryna: https://e.lanbook.com/book/114684.



https://e.lanbook.com/book/114684

JlonoTHUTEIbHAS JIUTEepaTypa

1. AcTpoHOMHUS ¥ aCTPOHOMHUYECKOE 00pa3oBaHue [DIEKTPOHHBIN pecypc]/- DnekTpoH. JlaH.

— aMypCKHUH T'yMaHHUTapHO-IIEaroru4ecKuil rocyqapcTBeHHbli yHuBepcurer, 2014, — Nel. —

Pexum nocryna:

https://e.lanbook.com/journal/2456 .

2. Hpo6uuk, T.}FO. ActpoHomusi: 1ab0paTOPHBIA MpakTUKyM [DnekrponHsiii pecype] /T.1O.
Hpobuunk, K.II. Manykos, B.II. HeB3opoB.- Onextpon. [lan. — KemepoBckuil rocynapcTBEHHbII
yauBepcuteT, 2014. — 102 ¢. — Pexum gocrtyna: https://e.lanbook.com/book/61398 .

3. 3acoB A.B., ActpoHomus [DnektpoHHbIii pecypc] / A.B. 3acos, D.B. Kononosuu. —

DJIEKTPOH.

JIaH.

®Ouzmariour, 2011. 256 c.

https://e.lanbook.com/book/2370.

Pexum  goctyna:

5.2. MaTepuajibHO-TeXHUYECKOE U MPOrpaMMHOe odecriedeHne TUCHUILTHHbI

Y4eOHble 3aHATHS 110 AUCHUTUIMHE MTPOBOAATCS B yueOHbIX ayautopusix HOU Keml'Y:

HaumenoBanue
yueOHBIX
MPEMETOB,
KYpCOB,
JUCIATUTHH
(Monyneit),
MIPAKTHUKH, HHBIX
BHJIOB YIeOHOI

HamMmeHoBaHre TOMEIIIEHHIA AJIS IIPOBEJICHHS BCEX BUIOB YICOHOM
JIeATEILHOCTH, PEyCMOTPEHHOM yYeOHBIM IIAHOM, B TOM YHCIIE
MTOMEILIEHUS ISl CAMOCTOSTENIbHOM paboThl, C yKazaHUEM MepeUHs
OCHOBHOT'0 000pYI0BaHHMs, Y4eOHO- HATJIAIHBIX TOCOOU U
UCIIOJIb3YEMOT0 MPOrPaMMHOT0O 00eCIeYeHUsI

Anpec (MECTOIOJIOKEHNE)
MOMEIEHHUH JIJIs
NPOBEICHUS BCEX BHUJIOB
y4eOHOM eI TeNbHOCTH,
NpeTyCMOTPEHHOH y4eOHBIM
IUTaHOM (B ciiy4ae
peamu3anm
o0Opa3zoBaTenpHON

JACATCIBHOCTH, nporpaMmel B ceTeBOH
MPETyCMOTPEHHBIX (hopMe TOTIOTHUTEIILHO
y‘le6HLIM INIaHOM YKa3bIBA€CTCSA HAMMCHOBAHUC
o0pa3oBaTeIbHOM OpraHu3aliuy, ¢ KOTOPOi
IIPOrpaMMBbI 3aKJIIOYEH JOTOBOP)
AcTpoHomus 327 YdeOHas ayiUTOpHUsI ISl TPOBEACHUS 3aHATUN 654027, Kemeporckas
JIEKIIMOHHOTO TUIIA, CEMUHAPCKOTO (IIPaKTHYECKOro) Tuma, |o0macte - Kysbacc, .
JUTS TPYTIOBBIX M MHAUBUAYAIbHBIX KOHCYIBTALIUH, HosoxysHuellx, Hp-KT

TEKYIIEro KOHTPOJIS U IIPOMEKYTOUHOM aTTeCTallui
(MyIbTHMEIMITHAS)

CriernanusupoBanHas (yueOHas ) MeOellb: JOCKa MelloBas,
CTOJIBI, CTYJIbS

O0opymoBaHue TS PE3CHTAIUK yYeOHOro MaTepHana:
KOMIIBIOTEP MPENOoIaBaTeisi C MOHUTOPOM, MPOEKTOP, IKPaH,
aKyCTHYeCKas CHCTeMa

HUcnonbzyemoe nporpammuoe obecrieuenne: MS Windows
(Microsoft Imagine Premium 3 year mo cyOnmiieH3nOHHOMY
noroopy Ne 1212/KMP ot 12.12.2018 r. 10 12.12.2021 1.),
LibreOffice (cBob6oaHO pactpocTpansemoe [10),
antuBupycnoe [10 ESET Endpoint Security, nuuen3us
NeEAV-0267348511 g0 30.12.2022 r.; Mozilla Firefox
(cBoboHO pacnpocTpansemoe [10), Google Chrome
(cBobomHO pacupoctpansemoe I10), Opera (cBoO0OTHO
pacnpoctpansiemoe [10), Foxit Reader (cBoboxnO
pacnpoctpansemoe [10), WinDjView (cBoOo1HO
pacmpoctpansiemoe 110), Sanexc.bpayzep (oreuecTBeHHOE
cBoOoHO pacnpoctpansemoe [10).

UnTteprer ¢ obecniedenuem goctyna B SUOC

IMuonepckuit, 1.13, mom.1
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https://e.lanbook.com/journal/2456
https://e.lanbook.com/book/61398
https://e.lanbook.com/book/2370

5.3. CoBpemenHnble npodeccuoHaIbHbIe 0a3bl JAHHBIX 1 HHPOPMALIMOHHbIE
CIIPaBOYHbIE CHCTEMBI

1. Uadopmanmonnas cucrema «EquHOe OKHO IOCTyma K 0Opa3oBaTeNbHBIM pecypcam» -
http://www.window.edu.ru.

2.Actpodusuyeckuii mopran AFPortal.ru - http://www.afportal.ru/

3. PHYS-PORTAL.RU - ®usnueckuiit nHGOpMaIMOHHBIN TTOpTall. - http://phys-portal.ru/

6. Unble cBeeHus U (MJIN) MATEPHAJIbI

6.1. IlpumepHbIe TeMbI MMCbMEHHBIX Y4eOHBIX PadoT

Tect Nel
Cdepuueckasi acTpOHOMUS

BapuanT (o06pa3zern)
3ananue Al (BblOepuTE OJUH BAPUAHT OTBETA)
IIpu Ha0J101eHUH BUAHO, YTO BCe 3Be3/Ibl MOAHUMAIOTCH Beé Bbille U Bbille. Habaonarenan
CMOTPHT...
1) Ha ceBep; 2) Ha IOT; 3) Ha 3aman; 4) Ha BOCTOK.
3ananue A2 (BbiOepuTe HECKOJIbKO BADHAHTOB 0TBETA)
CeBepHblii 110JIIOC MUpa - ITO. ..
1) IMonsipHas 3Be31a;
2) ToukKa, BOKPYT KOTOPOM JBHKYTCS BCE 3BE3/Ibl;
3) TouKa nepeceyeH st OCU MHUpa C IOBEPXHOCTHIO HeOeCHOM cephl, BOKPYT KOTOPOH MPOUCXOAUT
BUMMOE BpalleHrue HebecHoit cepsi;
4) camas sipKas 3Be3/1a Ha HeOe.
3aganue A3
YcTaHOBHTE COOTBETCTBHE MEMKIY CHCTEMAMH HeOeCHBIX KOOPIAMHAT M UX IPUMeHeHHeM

CucreMbl KOOpIUHAT: BapuanTts! oTBeTa
A) cocraBlieHME AaCTPOHOMMYECKHUX Kapr,
1. l'opuzoHTanbHas KaTaJIOrOB U aTJIacoB
2. IlepBas sxBaTOpUaIbHAS b) usmepenue BpemeHu
3. Bropas sxBaTopuaibHas B) naGmronenus
4. DxknunTUyeckast I') onpenienienne opOUT HEOECHBIX Tel
3ananue A4
YkaxkuTe NpaBHIIbHYIO NOC/IEA0BATE]BHOCTh (0T MEHbIIEro K 00/bleMy) B CTPYKTYPHOI
Hepapxmu:
a) TaJIaKTHKU; 0) MIaHEeTHI; B) 3BE€3/1bI; r) MeraranakTuka.

3aganue AS (BbIOepHuTe O1MH BADHAHT O0TBETAa)
Ha 3emuie 1eHb paBeH HOYM KPYIJIbIi I'0J ...
1) Ha MOAPHBIX KpyTax; 2) Ha DKBaTOpE;
3) Ha TpomnuKax; 4) rpaBUTALlMOHHBIM B3aUMOJECHCTBHEM.
3ananue A6 (BbIOEpHUTE OMH BAPUAHT OTBETA)
KyiabMuHanuu cBeTuI - 3710...
1) 12 gacoB nus nst Conana u 12 gacoB Houw ji1st JIyHBI, TUTAHET U 3BE3;
2) sBJIEHHUs MepeceueHus CBETHIIaMU HeOECHOT0 MepuInaHa;
3) Bocxon ConHua yrpoM u JIyHbl Beuepowm;
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4) sBIEHMS EPECEUEHUs] CBETUIIAMU [IEPBOTO BEPTUKAIBHOIO KpyTa.
3aganue A7 (BbIOepuTe HECKOJIBLKO BADHAHTOB 0TBETA)
CoJuHie 321110 B TOYKe 3an1a4a. B 310 1eHb 0HO B30LLIO B ...

1) Touke BOCTOKa, 2) B TOUKe, a3UMyT KOTOpoii paseH 270°;
3) B TOuKe, a3UMyT KOTOpoii paBen 90°; 4) B TOuKe, a3UMYT KoTOpoii paBeH -90°.
3amanue A8

YcTaHoBHTE COOTBETCTBHE MEKAY TMOJI0KEHHEM 3Be3bl H H3MepsieMbIMH /Jisi Heé
BeJIMYMHAMM.
Koopaunarsl 38e3ab1 Peryi (o JIbBa) a = 10"05™, § = 12°18".

[Tonoxenue 3Be3/1bl: Bapuantsl orBera
1. BricoTa Hajl TOPH30HTOM B BepXHeil KyjipbMuHaNuu B Mockse | A) 46°33
(o = 555" B) 10"05™
2 .BbicoTa HajJ rOpU30HTOM B HUKHEH KyJabMUHaLMKU B MoCKBe B) -21957

3. 3Be3aHOE BpeMs B MOMEHT BEpXHel Ky IbMUHAIMK B Apxanrenscke | 1) 22105™
(9 = 64°35")
4. 3Be3HOE BpeMsi B MOMEHT HM)KHEW KyJIbMUHALMKA B MOCKBe

3aganue A9

YkaxuTe NPaBHIIBHYIO NI0CJI€10BATEIbHOCTh B HEPAPXUH NPUYHH, IPUBOAALINX K CO3/1aHHIO
CHCTEMBbI CPeIHEero COJTHEYHOI0 BPpeMeHH:

a) HaKJIOH 3KJIMOTUKHU K HEOECHOMY 3KBaTopy;

0) AHEBHAas J1eATEILHOCTh YEI0BEKa;

B) 3JUIMIITUYHOCTb 36MHON OPOUTHI.

3aganue A10

YcTraHoBUTE COOTBETCTBHE MEKAY Ha0JI01aeMbIMU 00beKTaMU M eIMHMIAMM H3MepeHHs
PACCTOSIHUSI B ACTPOHOMMH.

OOBEKTHI: BapuanTs! oTBeTa:

A) mapcex
1. ITmaneTtsl COTHEYHON CUCTEMEI b) cBeToBoOl TOXT
2. 3Be3HI. B) actpoHoMuueckas eauHMIIA

3aganue Bl (Bp10epuTe OIMH BAPDHAHT OTBETA)

«Ha nmepekare urpaJja nojaHosoaHasi pexka. Hax jeBbiM, oTiiorum 0eperom B 0e3001a4HOM
3Be3HOM He0e cusiiia mosaHasa JIyHa, M cepeOpucTasi moJioca cBeTa Iepepe3ajia pexy,
TeKyUIYIo0...»

1) Ha ceBep; 2) Ha OT; 3) Ha 3amap; 4) Ha BOCTOK.

3ananue B2 (BbI0epuTe HECKOJIBKO BADHAHTOB OTBETA)

Hesaxoasimas 38312 Ha0/110JaeTcsl B BePXHeil KyJbMHUHALMHA HA BbicoTe 54°46', a B HMuKHeii
— Ha BbicoTe 35°54", [Ilupora MecTa HAGJIIOEHHS U CKJIOHEHHUE ITOM 3Be3bI PABHBDI. ..

1) ¢ = 80°34'; 2) ¢ =45%20"; 3) & = 45°20'; 4) 5 =180%34".

3aganue B3

YcTraHoBHTE COOTBETCTBHE MEKAY (PAKTAMHU U COOBITHAMM:

‘ daxTer: ‘ CoObITHsA
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. A) Beenenue B Poccuu rpuropuanckoro kajneHaaps

1. B oktsi6pe 21 nens | b) Pedopma xanennaps [lanoit Pumckum ['puropuem XIII
2 .B deBpane 15 nueit | B) Breaenue xanengaps HOnuewm Lezapem

3. B aBrycre 31 nenn I') Pedopma kanennapss OkraBuaHoM ABryCTOM

3aganue B4.
YcraHoBHTE COOTBETCTBHE MEKIY AaTamu U Koopaunaramu Counua B Mockse (¢ = 55%45"),
BbIOMPasi BADHAHTHI U3 CIIUCKA U 3aI0JIHSAS Ta0JuIy:

BapuanTbi:
A.-5741';  B.-34°15";  B.-23%26"; TI.-1049'; 1. 0°% E. 10°49’';
XK. 23%26';  3.34°15'; N.57%41'; K. 90% JI.180%; M. 270°.
Jlara a d hex i
21 maprta
22 wioHs

23 ceHTsA0ps

22 nexalpst

3aganue BS. Boinosnure 3a5anue, moJjryuas pe3y/ibTaThl 0C/I€10BaATEIbHO.

Korna KOnutep Haxogutrcssi Ha paccrosinum 4,2 a.e. oT 3eMJiId, €ro TOPU30HTAJIbHBIH
napauiakc pased ... . [Ipu 3Ttom boabmoe Kpacnoe nsatno FOnutepa Buano ¢ 3emin noa
yrjom 10”. JIuneiinblii pa3mep 3T0ro KpynHeiimero uukjioHa B CoiHe4HOH cucTeMe paBeH

Keiic-3ananmne.

ITepen Bamn «Hemas» KapTa y4acTKa 3Be3HOr0 Heda

IHox3agauya 1.

OroxxkaecTBUTE CO3Be3AMA W ONpeAe/uTe BpeMsl roja, KOrjaa yao0Hee Bcero nNpoBOAMTH €ro
Ha0JII0/1IeHue.

IMoazanaua 2.

OroxkaecTBUTE IPKHeE 3Be3/1bI H ONpeJeuTe HX IKBATOPUAJIbHbIe KOOPAUHATHI. Bbiuncianure,
HA KaKOH BbICOTE HA/l TOPU30HTOM M B KaKoOe BpeMsl OyAyT KyJbMHHHPOBATH 3TH 3Be3]bl B
Hosoxky3nenke 1 nronsa. MosxHo 1 0yaer Ha0/1104aTh 3TH 3Be3/1bI B 3TO Bpems ?
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Tect Ne2
Hebecnas Mexanuka
BapuanT (o6pa3zern)
3aganue Al
YcTaHoBHTE COOTBETCTBHE MEK/Y OINpe/ie/ieHHeM BeJINYMHBI U €€ Ha3BaHUEM

Omnpenenenus BapuanTts! oTBera

1. Buaumoe ¢ 3emumm B3auMHOE | A) 3JIOHTaAIUS

pacnosoxenue miaHeTsl U ConHna b) xondurypanus

2. Yroiu, moa KOTOPbIM €O CBETHWJIAa BUJIEH | B) Buaumblil yrioBoi pazmep
paauyc 3emiu I') cyrounslil mapannakc

3. Buaumoe ¢ 3emun yrioBoe paccrosinue | Jl) TOauYHBIN mapaiiakce
miagersl oT CoaHIa

4. VYron, moA KOTOPHIM HaOIIOAATEIIO
BHJIEH JIUCK CBETHJIA
3aganue A2 (BbIOepHuTe OIMH BADHAHT OTBETA)
Benepa HaxoauTcsi B Han0oJib1IeH 3anaiHOM 3JIoHranuu. OHa BUAHA...

1) yTpoMm Ha BOCTOKE; 2) Be4epoM Ha 3ama/e; 3) B IOJIHOYB; 4) BCIO HOYb.
3aganue A3 (BbIOepHTe HECKOJIBLKO BADUAHTOB 0TBETA)

Bo BpeMsi MONHOrO COJIHEYHOrO 3aTMEHHSI HENAJeKO OT COJHEYHOro JAMCKa ObIBAlOT BHJIHBI
r1aHeThl. Eciy BUTHBI TOJIBKO ABE IJIAHETHI, TO 3TO. ..

1) Mepkypuii; 2) Benepa; 3) Mapc; 4) IOnurep.

3aganue A4

YcTraHoBHTE COOTBETCTBHE MEXK1Y IepHOAaMHU 00pallieHUs HeOeCHBIX TeJl

[Tepuoas! oOpamieHus: Bapuantsl oTBeTa

1. Cunpepuueckuii mepuoa oOpareHus
Mapca pasen 1,9 rona. Ero npotuBocrosinus | A) 1320 cytok
MTOBTOPSIIOTCS Yepes. ..

2.  Hwxame  coegunenuss  Benepsl | b) 767 cyTok
MOBTOPSIIOTCA Kaxable 1,6 rojga, a MOJHBIN
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obopot Bokpyr Connna Benepa cosepmiaer | B) 398 cyrok
3a...

3. HaGmoparens 3amerns, uro Hekas | [') 225 cyTok
rianetra otxoauT ot ConHila K BOCTOKY Ha 9(f
kaxpie 505,25 cyTok. Bpemst oOparieHus 3Toit
r1aHeTsl Bokpyr CojHIIa paBHO. ..

4. Cunepuyeckuil mepuoj; oOparieHus
IOnutepa pasen 12 romam. IlporuBoctosiHus

IOnurepa noBTopstOTCS YEPES. ..

3aganue AS

Ykaxkute NpaBUJIbHYIO IOCJIEA0BATEILHOCTh OCHOBHBIX (a3 JIyHbl B TedeHHE OJHOIO
JIYHHOTO Mecsilia MocJje JYHHOr0 3aTMeHHs:

a) HOBOJIYHHE; 0) OJTHOJTYHHE,  B) IEpPBasi YCTBEPTh; T') OCJIEIHSIS YETBEPTh.

3ananue A6 (Bbi0epuTe HECKOJIBKO BAPHAHTOB OTBETA)
B nenb JietHero cosHuectosinus HOnmurep B NMPOTHBOCTOSIHMU KYJbMHHHpPYeT B MoOCKBe

(9=5545") ...

1) Ha Beicote 1049' Ham TOPU3OHTOM; 2) Ha BbIcOTE 5741’ Ha rOPU30HTOM;
3) B 12 yacoB HOUH; 4) B UCTUHHYIO MOJHOYb.

3amanne A7

YcraHoBUTE COOTBETCTBHE MEXKTY XapaKTePUCTUKAMHU IBUKCHUSI KOMET U q)OPMOﬁ HX Opﬁl/IT.

XapaKTEpUCTUKH JIBUKEHUS KOMET: Bapuantsl oTBETA

1. Komera co ckopoctbto 65 km/c mpouuta BO6au3u CoiHua Ha | A) O OKPYKHOCTH
paccrosinuu 0,42 a.e. OT1a KOMeTa IBUrayIach I0. ..
2. B 1965 r. xomera Ukeiin-Cexn mpomuia cBoi nepurenuii Ha | b) mo smmumncy
renuoneHTpuueckom paccrosnuu 0,0083 a.e. co ckopocthio 480 km/c.

DTa KOMeTa JIBUrajach 1o... B) no napabomne
3. Komerta 1954 Il nponwuia cBoii mepurenuii Ha paccrosauu 1,24 a.e.
CO CKOPOCTHIO 36,5 KkM/c. DTa KOMeTa JBUTANACH TIO. .. I') mo runepOosne
3ananue AS.

BeinosnuTe 3aganue, mosay4vasi pe3yJbTaThl MOCJICA0BATEIBHO.

Cunoanyeckui nepuoa Bepxseii mianersl 417 cyrok. E€ cupepuyeckuii nepuoa paBseH ... .
Cpennee paccrosinue 3710il mianersl 0T CoslHIA PABHO ... .

3aganue A9 (BbIOepHTE OAUH BAPMAHT OTBETA)

Ecau Bl petuniu Ha0aoaaTs JIyHy 3a Hees110 10 3aTMeHust, T0 Bam caenyer uckarb eé cpasy
nocJje 3axoaa CoJHua...

1) Ha BOCTOKE; 2) Ha 3amnaje; 3) Ha 1ore; 4) Ha ceBepe.

3ananue A10

YcranoBuTe cooTBeTcTBHE MKy (pa3oii JIyHbI 1 yca10BHAMH €€ BUIMMOCTH.

‘ ®a3bl JIyHBIL: ‘ Bapuantsl oTBeTa
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1. Pacrymas Jlyna nabmromaercs. .. A) yrpom
2. YosBaromas Jlyna nHabnronaercs. . . b) Beuepom
3. [lonnas JIyna naGmrogaercs. .. B) B monmHOYB

3ananue Bl (BbiOepuTe HECKOJHLKO BAPMAHTOB 0TBETA)

Haobaronaercs HebecHOe TeJ10, UMerolIee CHHoAnYeckunid mepuona 1,25 roga. Ero cunepuueckuii
nepuoja u cpeHee paccrosinue oT CoJIHIA PABHBI...

1) 1,25 rona; 2) 5 ner; 3) 1,16 ae.; 4)2.92 a.e..

3aganue B2 (Bbi0epuTe OIMH BAPDUAHT OTBETA)

Hao0uionarenn, Haxoasimuiics Ha 3eMHOM 3KBarope, Bce Bpemsi Buaut UC3 y cedss Han
roJI0BOii. DTOT CIYTHUK 00palaeTcsi BOKPYT 3eMJIN ¢ JTHHEHHOH CKOPOCTHIO ...

1) 3,07 xm/c; 2) 29,87 xMm/c; 3) 7,906 km/c; 4) 11,18 xm/c.

3apanue B3

Boinosnute 3aganue, nojay4vasi pe3yJbTaThl MOC/I€10BATEIBHO.

C 3emuin BUHO, yTO Benepa Haxoaurcesi B Han6obeii d1oaranuu (47) ot Costnua. Ilpu s3Tom
PaAMOUMIIYJIbC, HamnpaBJeHHbIH K Benepe, Bo3Bpatmics k 3emie uyepes 4M36°.
I'eouenTpuyeckoe paccrosinue BeHepbl Bo Bpemsi pajuoJiOKalluu pPaBHO ... . Paccrosinue
Benepsi o CosiHua cocTaBJsier ...

3aganue B4.
YcranoBUTE COOTBETCTBHE MEXKIY ABJICHUAMH M NPUYUHAMU, UX BbI3bIBAIOIIMMM:
SBnenus: BapuanTte! oTBeTa
1. Ilpeueccus 3eMHOM ocH A) Bo3mymaroniee neicTBHE MIaHET-TUTAHTOB
2. [IpunuBbI ¥ OTIMBBI b) Bozmymatomee netictsue Jlynel u Connua

3. Yensbunckuit mereoput (2013 r.) | B) ['paBuranmonnoe npurspxkenue Jlynoit u Connuem

9KBATOPUAIIBHOTO B3AYTHUSA 3emin

3aganue BS.
Bbi0epuTe BApHAHTHI COIVIACHO TEKCTY 3aaHHA.
B3rasinyB Ha He00, J1erKO OTJINYHUTH
1. 3Be3abI OT ILTIAHET " 2. baiu3kue KOMeThI 0T JaJIeKHX TYMaHHOCTel
OTOMY, 4TO
A) 3Be3/1bI MEPLAIOT; b) I1naneTrs! OBICTPO ABUKYTCS;
B) Komerts! ouens sipkue;  I') Komersl OpicTpo ABHKYTCS.
Keiic-3ananue.
Ha pucynke nokasan Tpek nijanernbl CoJiHeUHO cucTeMbl (110J10KeHHe CPeu 3Be3/] B pa3Hble
MOMeHTBI BpemeHH). Ilo1o:keHnsi, 0TMeYeHHbIE KPYKOYKAMH, OTCTOAT APYr OT Apyra Ha 10
JAHel, 1aThl noaAnucanbl Yepe3 30 qHei.
ITop3anaua 1.
B xakoM HanpaB/eHHM IBMKeTCS IJIAHEeTa — B IPSIMOM WJIM B IIONSITHOM ?
B kakoil KOH(UTrypauuu HAXOAUTCS IUIAHETA B CPeJHell TouKe Tpeka ?
Kakas 310 nuiaHeTa — BepXHAS UJIH HUKHAA ?
KakoBo BugnMoe cyTouHOe nepeMeleHue MIaHeTsl (B cpeHell ToYke Tpeka) ?
IHoxzagaua 2.
Onpenenure BeJUYHHY 0016110 MoIyocu opOUTHI IIaHeThl. Kakasi 310 nianera ?
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Tect Ne3.
Actpodusuxa
BapuanT (o06pa3zern)

Cnpasounvie 0anmnvie
AGcosoTnas 3Be3anas seanuuna Coanna 4,77™, ceerumocts Coanna 3,8:10%6 Br

Yacrs 1. Ilnanerst
3aganue Al BpiOepuTe BapHaHT COIVIACHO TEKCTY 3aJaHHA.

YcTraHOBHTE COOTBETCTBHE MEXKAY NJaHETAMHU U IBETOM Heba THeM
[Inanera: Bapuantsl oTBeTa
A) rony6oit
1. Benepa b) Genbrit
2. Mapc B) opamnxeBbiit
3. Mepkypuit I') uepHsIit
J1) xxenThlii
NPaBUJIbHYIO TOCJT€I0BATEJbHOCT B HEPapXUH MNPUYHH,

3aganue A2 VYkakurte
o0ecrevuBaOIINX PeryJspHYI0 CMeHY BpeMeH roja Ha 3emJie:

1) O6pamenue 3emnu Bokpyr ConHIa;
2) HaksoH ocu BpanieHust 3eMIJIH K IJI0OCKOCTH €€ OpOUTHI;
3) ITocTOSTHCTBO HAKJIOHA OCH BpALIEHUs 3eMIIH K IUIOCKOCTU €€ OpOUTHI.

3aganue A3 (BbIOepHuTe O1MH BADHAHT OTBETA)
310 mnpo3payHocTs arMochepnr aas  UK-uznydenus

AHTHNIADHUKOBBIA 3(pdeKT
NOBEPXHOCTH IVIAHETHI U HENPO3Pa4YyHOCTh A1 Y ®- u onTuyeckoro usiaydenus Connna. OH

BO3HHMKAaeT...
1) Ha mpoTUBOCOJIHEYHON CTOpOoHE MepKypus;

2) Ha MPOTUBOCOJIHEYHOU cTOpoHE Beneps;
17



3) Ha 3emuie B TOM MOJIyLIapuy, II€ B JaHHBIM MOMEHT 3UMa;

4) Ha Mapce nocie mbUIeBO Oypu.

3aganue A4 (BbIOepuTe HECKOJIBLKO BADHAHTOB 0TBETA)

C noMoub10 paguoI0KANMH MOKHO ONIPee/IUTh...

1) HanpaBiieHUE BpallleHUs MJIaHETHI; 2) HanpaBJIEHUE IBUKECHUS TUIAHETHI;

3) paccTosiHME A0 IJIAHETHI; 4) TemriepaTypy HOBEPXHOCTH IJIAHETHI.
3ananue AS YcTaHOBHTE COOTBETCTBHE MEKAY OIMCAHMEM SIBJIEHHSI M €r0 HA3BaHWeM

Onucanue sBJIECHUSA: Bapuants! oTBeTa

1. cBeueHmre BEpXHUX CIIOEB aTMOC(hEpbI A) conHeuHbIH BeTep
2. COJHEYHBIM CBET, PACCESIHHBIM Ha MEXIUIAHETHOU NbUIH B | b) 30/1MakanbHBIN CBET
IJIOCKOCTH SKJIUITUKA B) nonsipubie cusiHus
3. paguousinyyeHue Bo3myuieHHoro Conxia

3ananue B1 BbiOepuTe BapHaHT COIVIACHO TEKCTY 3aJaHUA
YCTaHOBHTE COOTBETCTBHE MEKIY XaPAKTEPUCTHKAMH IJIAHETHI M HX 3HAYEHHUAMH
Paguyc Mapca pasen 3,99 -10° m, a macca — 6,4-10%3 kr.

XapaKTEpUCTUKH JIAHETHI: BapuanTsl oTBeTa
1. IlepBas kocMuueckasi CKOpocTh Ha Mapce paBHa. .. A) 3,55 xm/c
2. Bropas kocMuueckasi CKopocTb Ha Mapce paBHa. .. b) 7,91 xm/c
B) 5,02 xm/c
I 11,18 km/c

3ananue B2 (BbiOepuTe 0JUH BAPDUAHT O0TBETA)
IIpu norJiomeHN KOMETHBIMH S/IPAMHU COJTHEYHOT'0 U3JIy4YeHUs] IPOUCXOIHUT. ..
1) nnaBieHueE JIbIOB; 2) cybiumarus JibJi0B;
3) KuIneHue BOJibl; 4) ucnapeHue BObI.
Yactp 2. 3Be31BI
3aganue A6 YcTaHOBHTE COOTBETCTBHE MEKIY onpeaeaeHueM GOTOMEeTPHYECKOH BeTHYNHBI
U ee HA3BaHHEM

Omnpenenenue: BapuanTsl oTBeTa

1. ocBeleHHOCTD, co3aBaeMasi HEOECHBIM TEJIOM Ha MPUEMHUKE | A) CBETUMOCTh
U3IY4YEHHUS - ITO...
2. MOIIIHOCTb U3JIy4E€HHUsI 3B€3/IbI — 3TO. .. b) 6neck

3. pa3HOCTb 3BE3[HBIX BEJIMYUH, ONPEICIICHHBIX B JIBYX pa3IMYHbIX
(doToMeTpHUECKUX CUCTEMax AJIsi OJJHOTO M TOTO e CBETHJIA — 3TO. .. B) noka3zarens nBera

3aganue A7 (BbIOepuTe OIMH BADHAHT OTBETA)
IiBera 3Be31 pa3Iu4HbI, HIOTOMY YTO PA3JINYHBI UX ...
1) pa3mepsr, 2) TeMreparypsl; 3) Macchr; 4) paccTostHUS 710 HUX.
3ananue A8 (Bbi0epHuTe HECKOJIBKO BADUAHTOB 0TBETA)
Temneparypa B nenrpe CojHua 14 MJIH. rpaaycoB M TaM MNPOTEKAOT TepMoOsiiepHbIe
peakuuu. Y Oesioro kapauka Cupuyc B temmeparypa B nmentpe 40 MJuH. rpaaycos, a
TepMoOsi/iepHbIe PeaKIui He HAYT, IOTOMY 4TO...
1) y kapauka HET BOAOPOJa;
2) TeMIiepaTypa Kapiuka He U3MEHSAETCS OT LEHTPA K MOBEPXHOCTH;
3) TemriepaTypa KapjauKa HeJOCTaTOYHA AJis TOPEHUSI Teus;
4) naBieHHe BeUIeCTBa KapJuKa HEAOCTATOYHO Ui CYIIECTBOBAHUS CTaA0MIIBHOIO yTiepo/a.
3aganue A9
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Yka:xkuTe NMPaBUJIbHYI0 IMOCJIEI0BATEJLHOCTh 3B€3[l, COOTBETCTBYKIIYI YBEJIUYEHUI) HX
Os1ecka:

1) Cupuyc (m=-1,6™); 2) Anbnebapan (m=1,06™); 3) Bera (m=0,14™);

4) Anpranp (m=0,89™); 5) onsipras (m=2,14™); 6) AHTtapec (m=1,22™).
3ananue A10 BoiOepuTe BApUAHT COTJIACHO TEKCTY 3aIaHUS

YcTaHOBHTE COOTBETCTBHE MEKITY THIIAMHM 3Be3/l H KOHEYHBIMH CTAUSIMH HX IBOJTIOINHA

3Be3 b Bapuantsl oTBeTa:
1. KpacHble rUrantbl A) HEUTPOHHBIE 3BE3/IbI
2. CBEpXHOBBIE 3BE€3/1bI B) uepHbie qbIpHI

B) Genble kapnuku

3ananue B3 (BbiOepuTe OJJMH BAPDUAHT OTBETA)

XXI Bek. O0cepBaTopusi Ha Mapce n3MepuJjia napajiake 3Be3/ibl, KOTOPbIi 0Ka3aJICsl paBeH
0,1”. Paccrosinue 10 3TOii 3Be3/IbI PABHO...

1) 10 nk; 2) 15,2 nx; 3) 1,52 nx; 4) 30 Mxi.

3ananue B4 Boinmosinure 3aganne, puKCHUpysi pe3yabTaThl 0C/I€10BATEIbHO

Buaumas 3Be31Has BequunHa 3Be31bl AabTaup — o OpJaa — paBua 0,89™, a mapauiake —
0,198". AbcosloTHas 3Be3IHAS BeJIMYUMHA AJIbTapa PaBHA ..., 3 CBETUMOCTb COCTABJIfAET...
L@ u...BT.

3amanue B5
YcTaHoBHTE COOTBETCTBHE MEXKAY KOCMHYECKHMH OOBEKTaMHM M NPHYMHAMH HX
YCTOHYHUBOCTH:

OOBEKTHI: Bapuants! oTBeTa
1. Genblil KapauK A) paBEHCTBO CHJI TPaBUTAIMH U JaBJICHUS BEILIECTBA B 11€JIOM
2. HOpMaJbHas 3Be3/1a b) paBeHCTBO cuil rpaBUTAllMU U JaBJIEHUS BEIIECTBA BO BCEX

3. KlTaccuuecKas IJIaHeTa | CIOSX BCIICCTBA
B) PaBCHCTBA CHJI TI'paBUTALlUHU U NABJICHUSA BBIPOXICHHOI'O
QJICKTPOHHOTI'O I'a3a

Keiic-3ananue.

Ha pucynke moka3aHo nepeMelnieHue sipyaiimeii 3Be3abl HO4YHOro Heda Cupmyc cpeam
JAaJIeKUX 3Be3]] ¢ MOMEHTAa HayaJjia HalJioeHni (rogoBble MapaulakTHYecKHe KoJiedaHus
BbIuTeHbl). Ha pucynke 3ameren 3¢ ¢eKT HAIMYUA CIYTHUKA 3TOH 3Be3abl. OneHnrTe maccy
ITOr0 CNYTHUKA, CYNTAsl ee CylIeCTBEHHO MeHbIIeill macchl camoro Cupmyca, a opourty —
Jeskaled B IJIOCKOCTH pucyHka. Macca Cupuyca paBHa 2 maccam CoJIHIIa, paCCTOSIHHE 10
Hero — 2,64 nk.
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Tect Ned.
lanakTnyeckasi M BHEraJJaKTH4YecKasi AaCTPOHOMHSI, KOCMOJIOTHS U KOCMOTOHHA
Bapuant (o0Opaseir)
B nerckom ¢uibme «IIpo Kpacuyto llanouky» ecTh Takas necHs:
Tam BBICOKO-BBICOKO
Kto-T0 nponun Mosoko,
W nonyuunacs Mueunas [lopora.
A BIOJB 110 HEH, BIOJL 10 HEH
MuMO KEeMUyKHBIX OTHEN
Mecsir mbIBET Kak Oemnas mupora. . .
CkomnpKo 371ech OIIMOOK U Kakue ?
Onenute abCOMIOTHYIO 3BE€3/IHYIO BEIMUMHY CBEPXHOBOM, BenbIxHYBLIEH B 1987 r. B bonbiiom
MaremnnanoBom Ob1ake, pacCTossHHE 10 KOTOpO# 0kojo 55 knk. B makcumyme 6necka SN 1987
“Mesa BUTUMYIO 3BE3/IHYIO BEJIMYUHY OKoJo 3™,

[Touemy cBsI3b MEX Ty CBETUMOCTHIO IIe(per 1 u MepruoaoM U3MEHEHUS X OJiecka OblIa OTKpPHITA
110 HaOI0eHusAIM 3Be3/ B bonbimoMm MaremnanoBom Oo0iake, a He B Hameii N'anaktuke ?

[Touemy, uem 6immske k mosoce Mieunoro I[TyTu, Tem OoJbIlie BUTHO 3BE3]T K MEHBIIE — TaJIEKHX
rajJjakTuk ?

[Ipennonoxum, uro CosHile B pe3ybTaTe HEOKUAAHHOTO KOJUIAIICA IPEBPATUIIOCH B YEPHYIO
neipy. Kak npu aToM n3MeHuTces nepuosi ooparieHus 3emiu ?

B xonue cBoeit 3pomtonny CoJIHIIE HAYHET PaCIIMPATHCS U IPEBPATUTCS B KPACHBIM T'MTaHT. B
pe3yJibTaTe TEMIIEPATYpPa €ro MOBEPXHOCTH MOHU3UTCS BABOE, @ CBETUMOCTh yBeauuuTcs B 400

pas. [ornotut mu CosHIle TPU ATOM KaKUe-Tu00 U3 TUTaHeT ?

HO‘-ICMy TOYHOCTb U3MCPCHU paCCTOHHI/Iﬁ J0 JAJICKHUX TaJIaKTHK 3aBHCUT OT TOro, C Kakoi
TOYHOCTBIO HAM U3BCCTHO PACCTOAHUC OO COJ'IHI.IE[ ?
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10.

11.

12.

CBepxHOBas B MAaKCUMyMe OJiecka JOCTUTAeT aOCOTIOTHOM 3Be3AHOM BenmunHbl M = -21™. Kak
4acTo OyAyT PEerucCTpUpOBATHCS BCIBIIIKM CBEPXHOBBIX, €CIM BEIETCS MATPYJIMPOBAHHE IO
BceMy HeOy 10 MpeaenbHOW BHAMMOW 3BE3MHON BenuumHbl M = 14™ ? Cuuraiite, 4TO B
TUMUYHON TajlaKTUKE CBEepxHOBas BcmbixuBaeT 1 pa3 3a 100 jer, a camu TrajlakTUKU
pacmpe/ieieHsl B IPOCTPAHCTBE ¢ KoHIeHTparmeii 0,1 Mmc™.

VYrnossle pazmepsl ranaktTukd M81 B bonbiioit Measeauie paBubl 35'x14', a ranaktuku M51
B ['onunx Ilcax 14'x10’. Haubonpiiue BuAMMBIC 3BE3AHBIC BEIMYMHBI CBEPXHOBBIX 3BE3],
BCIIBIXHYBIIMX B Pa3HO€ BpeMs B ITHX TajlaKTUKax, ObUIM paBHBI COOTBETCTBEHHO 12,5™ u
15,1™. IIpunsB B cpeaHeM aOCOMIOTHYIO 3BE3/IHYIO BETMUNHY CBEPXHOBBIX 3B€3]] B MAKCUMYyMeE
Onecka O1M3KOM K -15™, BBIYMCIUTD PACCTOSHUS /10 9TUX TAJIAKTHK U UX JTUHEHHBIE pa3Mephbl.

Cepudeckas ranakTuka B cosesauu CkyibnTopa umeet Maccy 4x 103 kr u ynanena ot nameit
Tamaktiky Ha 85 knc. Macca namei Fanaktikun 2x 104! kr. Ornpeaenure, KaKOB MOXKET OBbITh
MaKCHUMaJbHBIA paanyc TajmakTukd B CKynbnrope, 4roObl OHa He Obula paspylieHa
IIPUWIMBHBIMM CWIIaMM NpuTskeHns Hamen [ManakTuku.

B smnunTtuueckoit ramaktuke M32 (cmytHuke TymanHoctu Anapomenbl) ~250 MIIH. 3Be3[.
Buaumeriii 61eck 3Tol raiakTuku paBeH +9. Cuutas, 4TO BCE 3BE3/bl B TAIAKTUKE TPUMEPHO
OJIMHAKOBBEI, BLIYMCIIMTE BUIUMbIH OJIECK OAHOM 3BE3/bI.

JIBa xBa3apa paszeneHbl yriioBbIM pacctosiuueM B 1”. [Ipu xakoil Mmacce oHM MOTJIA OBl OBITH
rPaBUTALMOHHO CBSI3aHHBIMU, €CJIM X KpacHble cmenieHus pasHel 0,436 u 0,437 ?

6.2. IlpumepHbIe BONPOCHI M 3aIaHus / 321a4H VISl IPOMEKYTOYHOM

arTrecraium
Paznensl u Tembl ITpumepHBIe TEOpETHYECKHE [IpumepHBIe TpaKTHYECKHE 3a0a4UH
BOIIPOCHI

1. Chepuueckas 1.1. Chepuueckas 1. B yctbe benomopcko-banrtuiickoro kanana

ACTPOHOMHUS aCTpOHOMUS. 3Be3THOE BeIcoTa CeBEpHOro MOJII0Ca MUpPa Hall
HEe0O U CO3BE3 /M. ropu3oHTOM cocrasisieT 64°33'. Ha xaxoit
1.2. HeGecHas cepa. BeIcoTe ObIBaeT TaM CONHIIE B MONACHD 22
I'opuzonTanbHasd, nexaops’?

9KBATOPUABHBIE U
SKJIUITHYECKAS CUCTEMBI
KOOp/IMHAT.

1.3. DxIHMNTHKA U
30IMaKaJIbHBIC CO3BE3IHS.
1.4. BunuMele OJI0XKEHUS
HeOecHBIX cBeTHII. Buaumoe
FOAUYHOE JBUKCHUE
CouHiia.

1.5. Bpems. YpaBHenue
BpPEMEHH.

1.6. IIpeoOpa3zoBanue
CUCTEM CYETa BPEMEHHU.
Kanennaps.
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Pa3nenn! u TeMBI

[TpumepHBIE TEOpETHYECKHE
BOIIPOCHI

HpI/IMepHLIG MPAKTUYCCKUC 3aJaun

2. HeOecHast MexaHuKa

2.1. HeGecHast MexaHHKa.
2.2. Crpoenue ComHEeUHOM
CHCTEMBI.

2.3. Ismwxenne u (as3sl
JlyHsL

2.4. T'eoueHTpHUYeCKas U
TeTUOLEHTPUYECKast
CHUCTEMBI MHpA.

2.5. 3aKOH BCEMHPHOTO
TSATOTCHUSI.

2.6. DMIEpUYIEcKre U
00001IIeHHBIE 3aKOHBI
Kennepa.

2.7. MeTobl pacyeToB
TPAeKTOPHUIL monera
KOCMHYECKHX aIllapaToB.
2.8. Onpeaenenue opoOUT
HeOECHBIX Tell.

1. Hackombko B yriioBoii Mepe 3emits 3a
CYTKHU 00ronsieT Mapc, ecim cMOTpETb C
Comnamna? CunepudecKue mepruoIbl
oOpaleHus STHX IJIAHET COOTBETCTBEHHO
paBHbI 365,25 1 687 cyTkaMm.

3. Actpodusnka

3.1. Mneunsiii I1yTs.

3.2. CocTaB u CTpyKTypa
Hameii I"'anaktuku.

3.3. Pacnpenenenue 38e31 B
T'amakTuke. 3Be3HBIE
CKOIUICHUS U acCOLMAIUH.
3.4. OMuUCCUOHHBIE
TYMaHHOCTH.

3.5. OcTaTKu CBEpXHOBBIX
3BE3.

3.6. Mex3Be3qHas ObUIb U
ras.

3.7. Kocmuueckue JIyqu.

1. Kak nmokasanu u3MepeHus, CKOpOCTb BeTpa
BOJIM3M MOBEPXHOCTH BeHeprl nocruraer 3
Mm/c. Kakoii ckopocTu BeTpa Ha 3emIie
COOTBETCTBYET 3Ta CKOPOCTH IS OKa3aHUs
OIMHAKOBOI'0 JMHAMHUYeCcKoro masieHus ? Ha
Benepe T =750 K, parw = 100 aT™m.

2. Kakas u3 AByX 3Be3] sipye Ha 3€MHOM
HeOe: 3Be3/1a 2-01 BUIUMOH 3BE3AHOM
BEJINYHMHBI WK 3BE371a C a0CONMIOTHON
3BE3HOM BEIMUNHOM -5, HaxoamasAcs Ha
paccrossHuu 100 nic ot 3emin ?

4. I'amakTudueckas v
BHETaJIaKTHYECKast
aACTPOHOMUS,
KOCMOJIOTHS U
KOCMOTOHHS

4.1. N'anakTrueckass KOpoHa
Y MarHUTHOE T0JIe
lanaktuxu.

4.2. PanuonsnyuyeHue
BOZIOpOJIA.

4.3. IlpocTpaHCTBEHHBIE
CKOPOCTH 3BE3I.

4.5. IBmwxenne ColHIA.
Bpammenue u macca
lanaktuku.

4.6. I'anakTUKA U UX
CTPYKTYypa.

4.7. CoctaB u ¢pusnveckue
CBOICTBA raJlaKTHK.

4.8. AKTUBHOCTb
TATAKTUIECKUX sIIep.

4.9. KBazapsl.
Pacnpenenenue ranakTuk B
MIPOCTPAHCTBE.

4.10. Bcenennasi.
Kocmonorunueckuit
MIPHUHIIUIIL.

1. Onennte aOCOMOTHYIO 3BE€3IHYIO
BEJIMYUHY CBEPXHOBOM, BCIILIXHYBLIECH B
1987 r. B bonemom Marenmnanosom O0OJiake,
paccTosiHue 10 KOTopoil okono 55 knk. B
Makcumyme oiiecka SN 1987 nmena
BUMMYIO 3BE3/IHYIO BEIMYHHY OKOJ0 3™,

2. Kak u3mMeHuTCs NpoAO0LKUTENbHOCTh ToAa
Ha 3emuie, koraa CoJHIE OpeBpaTUTCS B
OeJIbIi KapJIUK ¢ MacCOM, COCTABIIAIONICH
60% coBpeMeHHO#1 Macchl ConHna?

CocraBurens (n):

Antonenko A.U., nouent kadeapst MOMM
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(pamunua, unuyuanst u dondxichocms npenodasamenst (eii))
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