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PABOYAS ITIPOTPAMMA YYEBHOM TUCHUTIIAHBI
AcTpoHOMMS

CnenmnansHocth 21.05.01 IIpukinagnas reone3us
cnennanuzanys «HkeHepHas reoae3us
®opmMa MoAroTOBKH 04YHAsI

Kypel,2 cemectp 2,3

nexknuu 36(gac.)

MPaKTUYECKUE 3aHATUS 72 4ac.

B TOM 4Hcie ¢ ucnoip3oBanneM MAO 36 uac.
nabopatopHbie pabOTHI HE MPEyCMOTPEHBI

BCET0 YacOB ayAUTOPHOU Harpy3ku 108 (dac.)
camocrosTenbHas padota 108 (uac.), B T.4. MOATOTOBKA K 3K3amMeHy 27 (4ac.)
KOHTPOJIbHBIE paboThI (2-3)

KypcoBasi paboTa / KypcOBOM MPOEKT HE MPEyCMOTPEHBI
3a4er 3 cemecTp

9K3aMeH 2 CeMeCTp

Pabouas mporpamMma coctaBieHa B COOTBETCTBHH C TPEOOBaHUAMH (PeliepaabHOro TOCy1apCTBEHHOIO 00pa-
30BaTEBHOTO CTaHapTa BBICIIET0 00pa30BaHMs, YTBEPKIEHHOTO IpUKa3oM MuHHCTEpcTBa 00pa3oBaHus U
Hayku P® ot 07 urors 2016 roga Ne 674

Pabouas nporpamma o0cykieHa Ha 3acejaHiH KadeIpbl Te0Ie3HH, 3eMJICYCTPOICTBA U KaJacTpa, MPOTOKOI
Ne 10 ot « 01 » wmromst 2016 .

3aBenyrommiikagenpoit Lllectakos H.B.
CocTaBuTenb K.T.H., CTapiinil npenoaasareisb kadeapsr A.I'. Komomuerr



OobopoTHasi cTOPOHA TUTYJBHOTO Jucta PITY /]

I. PaGoyasi nporpaMmma nepecMoTpeHa Ha 3aceJaHMU KadeaApbl:

IIportokom ot « 01 » HIONS 2016 r. Ne 10
3aBenyroiuii kadeapoit % = ____H.B. Illectakos
(b muce) M.0. damunus)

I1. PaGouasi nporpaMMa nepecMOTpPeHAa HA 3acelaHMH Kadeapsl:

IIpoTokom OT « » 20 1. Ne

3aBenyrommii kadeapoi

(moamuce) (N.0. ®amumnus)



AHHOTAIUSA JUCHUIIINHBI

«ACTPOHOMUS»

JuciurinHa «ACTpOHOMHUS» pa3padoTaHa IJisi CTYIEHTOB CHELHAIbHOCTH
21.05.01 Ilpuknannas reones3us, cnenuanu3anus «HxeHepHas reofe3us», BXOJMT B
0a30By10 yacth Os0ka 1 Juctuumimnsl (Moaynn) yaeoHnoro miana (b1.5.21).

TpyaoeMKOCTh OCBOEHHS JUCLUUIUIMHBI COCTABISAET 6 3a4E€THBIX €IUHHILL WU
216 yacoB. Y4eOHBIM IJIAaHOM MPEAYyCMOTPEHBI JICKIIMOHHBIC 3aHATUA (36 yacoB),
npakTHuecKue 3aHsaTus (72 yacoB), caMocTosiTenbHas padoTta ctyaeHTa (108 gacos, B
TOM 4YMCJIE ITIOATOTOBKA K 3K3aMeHy 27 JacoB). JlucuuiuinHa peamsyercs Ha 1-M u 2-
M Kypcax BO 2-M U 3-M cemecTpax. DopMa KOHTPOJISA — 3a4eT, DIK3aMEH.

JUis W3y4eHHs] IUCHUIUIMHBI «ACTPOHOMMS» HEOOXOJUMBbI KOMIETEHIINH,
chopMUpOBaHHBIE B pe3yJibTaTe 00ydeHHUs B CpeHEN 00111e00pa3oBaTeIbHOM IIKOJIE,
a TAKXe MPU U3yYEHNUN JUCUUIUINHBI «BBEIEHHE B CIIELIMAIBHOCTDY.

JanHast yyeOHasi AMCUMIUIMHA (HOPMHUPYET KOMIETEHIUHU, HEOOXOIUMBIE IS
U3YYEHUS CIEAYIOIMX AUCHUIUIMH: «l'eofe3nyeckas aCTpOHOMUS C OCHOBAaMHU acT-
pometpun», «HebOecHas mexanukay, «Pu3nka 3emiid U atMochepsd», «CnenuaibHble
paszensl MHXKEHEpPHOW reone3nn», «CrenuanpHble paslenbl BBICHIEH TE€0Ae3Un»,
«Bpiciias reoxpe3us, kaprorpaduss U OCHOBbI KOOPAMHATHO-BPEMEHHBIX CHUCTEM,
«Kocmuueckast reoe3usi U reofMHaAMHUKa», « CIIyTHUKOBBIE CUCTEMBI U TEXHOJOTUU
MO3ULIMOHUPOBAHUS.

Lenabo oCcBOCHUS TUCIUILIMHBI SBISIETCS: (POPMUPOBAHUE TPECTABICHUS 00
OKpyxaromnieM Hac mupe — 3emiie, ConHeuHou cucteme, [ amaktuke, BcemeHHo;
(dbopMupOBaHHE KOMIIETEHUMH i1 MOCIEIyIOIero oO0ydeHUsl CHeHualucTa IIo
Hanpasnenuto 21.05.01 «IIpuxknagnas reone3ns».

3agaum:

- U3yYEHHE TEOPUH NMOCTPOCHUS CUCTEM KOOPAMHAT Ha HEOeCHO cdepe;

- OCBOCHHE METOJIOB OIpeIeTICHH KOOPINHAT HEOECHBIX OOBEKTOB;

- U3yYEHHE NMPOUCXOKICHHUS, SBOJIOUUU U cTpoeHUsI COTHEUHON CHUCTEMBI;

- U3yYEHHE MMPOUCXOXKICHHSI, CTPOCHUS U 3BOJIIOLINH 3BE3;

- U3YUYCHUE IIPOUCXOXKIEHHUS, CTPOCHUS U IBOIOLMU BeeeHHo.

JUIs yCHEIIHOTO W3yYeHHUs IUCHUIUIMHBI y OO0Yy4arouuxcs TOJIKHBI OBITh
c(hOpMHUPOBAHBI CIEIYIOUIUE PEIBAPUTEIbHBIE KOMIIETEHIINU:

- CIIOCOOHOCTD K a0CTPaKTHOMY MBIIIJIEHUIO, aHanu3y, cuaresy (OK-1);
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- TOTOBHOCTh K CAaMOPa3BUTHIO, CAMOPEATU3AINH, UCIIOJIH30BAHUIO TBOPUYECKO-
ro noteximana (OK-3).

[TnanupyemMbie pe3ynbTaThl OOYUYEHUS MO JAHHOW AUCIUIUIMHE (3HAHUS, yMe-
HUS, BJIAJICHUS), COOTHECEHHBIC C IJIAHUPYEMBIMU pe3yJbTaTaMH OCBOEHHUSI 00pa3o-

BaTEJIbHON MPOTPaMMBbl, XapaKTEepU3yIOT dTarnbl (JOPMUPOBAHUS CIETYIOIINX KOMIIE-

TEHIIUH:
Koa u ¢popmysimposka
(bopmyup Jdranbl (OPMUPOBAHUS KOMIIETEHIIUU
KOMIEeTeHIHH
OK-1 - cnoco6HOCTS K a0- 3Haer MOJIOKCHUSI TEOPUH aHAlIM3a, CHHTE3a, a0-
CTPAKTHOMY MBIIUICHUIO, aHAIU- CTPAKTHOT'O MBIIIICHHS
3y, CHHTE3Y Vmeer IPUMEHSTH MTOJIOKEHHS TCOPHU aHAJIN3a, CHHTE-
3a, a0CTPAKTHOTO MBIIUICHHSI
Bnanmeer | mMeTomamu aHanmu3a, CHHTE3a, aOCTPAKTHOTO
MBILTICHHSI
OK-3 roToBHOCTb K camOpa3Bu- | 3HaeT ITOPUTM HAYyYHOT'O IIOMCKA, XapAKTEPUCTUKY
THI0, CAMOpeaTU3aIluH, UCTIONb- OCHOBHBIX JJIEMEHTOB HAyYHOU PaOOTHI.
30BaHUIO TBOPYCCKOTO MOTCHIHN- | Yyieer OCYILECTBIIATH ITAIbI TOUCKA aBTOPCKOTO Pellie-
aia HUS
Brnaneer | HaBbIKaMM TBOPYECKOTO PEILICHHS 3a]1a4.
IK-9 criocobHOCTH K cOODY, 3nHaer OCHOBHBIC 3aKOHBI BOSHUKHOBEHUS M SBOJIFOIHH
0000IIEHUIO ¥ aHATTN3Y TOTOrpa- BCCIICHHOM, IBUKCHUS U MIPUTSHKEHHUSI HEOSCHBIX
(dho-reonesnueckou, kaprorpadu- TeJ, YCTPOUCTBO U cTpoeHne COTHEUHOM CUCTe-
YECKOM, aCTPOHOMO- MBI.
T€0/IE3UYECKON U TPABUMETPHIE- | Vyieer OpUEHTHPOBAThCS MO KapTe 3BE3AHOTO Heba,
cKoit nudopManuH, paspaborka NPUMEHSTH MATEMAaTHYCCKAE METOJIBI JUIS OIpe-
Ha €€ OCHOBE METONIOB, CPEACTB U JeJIEHHsT KOOPAMHAT HEOECHBIX 00BEKTOB
MIPOEKTOB BBIMOJIHEHHS] KOHKPET- -
. Bnageer | meronmamu omo3HaBaHus Ten CONHEYHOH cUCTe-
HBIX HapOTHO-XO03SHCTBEHHBIX )
saxau MBI U KJTACCU(UKAINA 3BE3/] U TATAKTHK

Jiist popMupoBaHUS BhIIICYKa3aHHBIX KOMIIETEHIIMM B paMKaX JUCIUTIIMHBI

((ACTpOHOMI/I}I» IMMPHUMCHAIOTCA CIICAYIOINE MCTO/AbI aKTHUBHOTO/ HHTCPAKTUBHOT'O

oOyueHus: mpobiieMHOE 00yUeHHE, PEUTUHTOBBIN METO/.




I. CTPYKTYPA U COJEP)KAHUE TEOPETHYECKOM YACTH KYPCA
(36uac.)

Tema 1. Beenenne. He0ecnasi cdepa (2 uac.).

Beenenne. IlpenmMer w  3amaum  acTpoHOMHH.Pa3nensl  acCTpOHOMHM.
Teopernueckoe, MPaKTUYECKOE U MUPOBO33PEHUECKOE 3HAYEHUSI aCTPOHOMUH. CBS3b
aCTPOHOMUHU C IpyruMu Haykamu. Mctopudeckuii 0030p pa3BUTHS aCTPOHOMUMU.

Ilpuoceoenuu memovl UCNONBLIYIOMCSA AKMUBHBIE MEMOObl 00VUEeHUs. JIeKYUs-
OUCCKycCusl.

Tema 2. OcHoBbI cepuueckoil actponomuu.Bpems u ero usmepenue (6
yac.).

3Be3aHOe HEOO U ero BUAUMoOeE cyTouHOe BpaieHue.HebecHas cdepa, e€
OCHOBHBIE TOUKH U Kpyru.lIpeneccusa. ACTpOHOMHUYECKUE CUCTEMBI
KoopauHaT/[BrkeHne HeOeCcHbIX cBeTUI.M3Mepenne BpeMeHu. 3BE3IHOE BpeMs.
HctuHHOE U cpenHee cosiHeyHOoe BpeMsi. COOTHOIIEHHE MEKly HUMU. Y paBHEHHE
BpeMeHHu.BcemupHoe Bpemsi. MecTHOE, OACHOE U JeKpeTHOE Bpems. Ce30HHOE
Bpemsi. CBs3b MECTHOTO BPEMEHH C reorpapuueckoi JOATOTONH MecTa HaOIIOACHHUS.
Kanengape. Buasl kasieHgapei.

IIpuoceoenuu memvl UCNONBLIYIOMCA AKMUBHbBIE MEMOObl 00YUeHUsl. JeKYUusl-
oucckycus.

Tema 3. Buagumvble M [JeldCTBUTEJbHBbIC [IBHKEHHUS ILIAHET. 3aKOHBI
Kenuepa./IBukenus 3emin u Jlynsl. CostHeunas cucrema (13 gac.).

Crpoenne Conueunoit cuctembl. Kondurypanuu mianer. CHHOAMYECKUN |
CUJCPUUYECKUI Mepuoibl oOpallieHus miaaHeT. Buaumoe u netiieodpa3sHoe JBUKEHUE
madHeT. 3akoHel Kemmepa. OO0o0menue u yrouHeHne HBIOTOHOM 3aKOHOB
Kennepa.3anaua naByx, tpex u 6osee ten./[smwxenue 3emnn Bokpyr Connia. CMmeHa
BpemeH roxa.llapamnakcel. WX Tunel u  onpeneneHue. EnuHULBI HU3MEpEHUs
paccrosinuii B actpoHoMuu.Buaumoe nemwxenue u ¢assl Jlynsl. Bosmymenus JIyHsi.
[TpunuBel U oTiuBBL.CoJIHEUHBbIE W JIyHHBbIE 3aTMEeHMS.CONHIIE U €ro (pu3nyYecKue

xapaktepuctuku.Buytpennee crpoenue Connma.Conneunas atmocdepa. CtpoeHue



comHeyHoil artmocdepbl.ConHeunass akTUBHOCTh.CoNMHEYHBIH BeTep. McTouHMKH
HEPrun Connua. Conneunble HEUTPHHO. [IpoGnema COJIHEYHBIX
HeiTpuHo.Kinaccudukanus mnanetHeix Ten CosHeyHOM cucteMbl.llnaneTsl 3eMHON

I'pyniibl H IUIAHEThI-TUTraHThl. DU3HYecKue YCIIOBHUA Ha HOBerHOCTI/I.MOI[CJ'II/I

BHYTPEHHETO ctpoenus. ATmocdepsitutaneT. CiryTHUKU. CpaBHUTEILHBIC
XapaKTePUCTUKH u OTJINYUTENIbHbBIC 0c00eHHOCTH.OOBEKTHI nosica
Koiinepa. Actepou/ibl. Ocobennoctu opOwuT. OcHoOBHBIE

xapakrepuctuku.Kapnukoseie mnaneTsl.Kometsl. Ctpoenue. OpOUTBI  KOMET.
Oo6mako Oopta. DBooMs KOMET. MeTteopHoe BemecTBo.MeTonbl U pe3ynbTaThl
ITIOMCKA TUIAHETHBIX CUCTEM y IPYTHUX 3BE3I.

Ilpuoceoenuu memvi UCNONBL3YIOMCA AKMUBHbIE MEMOObl 00YUeHUs. NeKYUsl-
OUCCKycus.

Tema 4. Ctpoenue u 3Bosonus 3Be3a.I'anakTnkn.OCHOBBI COBpPeMEHHOI
Kocmodioruu (15 gac.).

OCHOBHBIE XapaKTEpUCTHUKHU 3BE3/: Macca, paauyc, TEMIEPATYpPa, CBETUMOCTb.
Xumuueckuit coctaB 3Be3qHBIX aTtMocdep. Mcrounnku >HEpruu.CrnekTpbl 3Be3.
CrnektpanbHas knaccudukanus 3se3q. Juarpamma ['epummnpynra-Peccena. J[BoitHbie
3Be3abl. llepemeHHBIE, HOBBIE U CBEpPXHOBBIE 3Be31bl.BHyTpeHHEe CTpoeHue
3Be3a.Ctaauu dbopmMupoBaHUs 3B€3/. DBOJIOIIMOHHBIN CMBICJT
JMarpaMMBbl. DBOJIIOIUA3BE3 . benble  Kapiuku, HEWTPOHHBIE 3Be3/bl (MyJbcaphl),
YepHbIC JIBIPBI — Kak 3aKIIFOYUTEIIbHBIC CTanuu ABOJIIOLUA
3Be3n.I paButanmonnsiiikoianc.'anaktuku. Kinaccudukanus ranaktuk. CTpyktypa
rajakTuk. usnyeckue XapaKTEPUCTUKH OCHOBHBIX THUIIOB rajakTHK.
B3aumoneiictBytomue ranaktuku. [amaktuka Mueunsiii  [lyte.  Crpykrypa.
CocraB.AkTHBHBIE TaTakTUKU. Panunoranaktuku. KBazapel.Pacnpenenenne ranakTuk
B MIPOCTPAHCTBE. Cxkomuienue raJjaKkTHK. CBepXCKOIIEHUS. DBOTIOLHS
ranakTuk.Bcenennas. Meraranaktuka. OTHOPOAHOCTh U M30TPONMHOCTh BceneHHoM.
OpuagmanA.A. Mogaenu Bcenennoil. Ilonstue kputuueckor mioTHocTu.KpacHoe
CMEIIEHUE B CHEKTpax rajakTuk. OmnpeleneHre pacCTOSHHUI 10 TAJIAKTUK. 3aKOH

Xab06na. Ilocrossnnas Xa66ma.Mopjens ropsiuedt BceneHHou. [wmoteza [Mamos.
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bonpmioli B3peIB.OTKPBITHE PEIUKTOBOIO H3JIy4eHHE. AHU30TPOIHUS PEITUKTOBOIO
u3nydyeHnus.Panaue craguu somtounn Beenennoit.I'unoresa DitHiureiina. OTKpbITHE
BCEMUPHOIO aHTUTATOTeHUs. TeMHas sSHeprus, TeMHas MaTepus M KOCMHYECKHUN
BaKyyM.

IIpuoceoenuu memvl UCNOIBLIYIOMC AKMUBHBIE MEMOObL 00VUeHUsl: JIeKYusl-

OUCCKycCusl.

II. CTPYKTYPA M COJEP)KAHUE ITPAKTUYECKOM YACTHU KYPCA

IIpakTnyeckue padorsl (72 yac.)

3ansarue 1. KynsMunanus csetus. Buja 3Be31Horo Heda Ha pasHbIX
reorpaguyeckux muporax.lipakruyeckoe onpeaesieHne HeOeCHbIX KOOPAUHAT
(18 ugac.).
1. Kapra 3Be3gHoro Heba. Co3Be3Msl CEBEpHOrO MOdyliapus. SIpkue 3Be3Jbl.

OCHOBHBIE CO3BE3/IMs I0KHOTO TMOJyIIapus. 30quakaibHbie co3Be3aus. KynbmuHa-
s cBetuil. Bocxoy u 3axo/ cBetwi. Buj 3Be3aHoro Heba Ha pa3HbIX reorpaduye-
CKMX Mapajuiensx. Bungumoe rogosoe nsuxenne ConHua.

2. IlpakTuyeckoe onpenaeneHre HebecHbIXx kKoopauHat. [Ipeobpa3zoBanue Hebec-
HBIX KOOpJIMHAT.

3. Cemunap. Pemenue 3amau.

3ansitue 2. Cucrem cuera Bpemenn (18 uac.).

1.ActpoHOMHUYecKkre OCHOBBI KaneHaaps. ConHeuyHsl KaneHaaps. [peBHeeru-
nerckuid, PuMckuil kajneHgaph U €ro rojauaHckas pedopma. ['puropuaHckuil KajaeH-
Japb.JIyHHBIE U JIYHHO-COJIHEUHbIE KaneHaapu. Kuraickuil kajnesaaph.

2. IIpeoOpa3zoBaHue CUCTEM CU€Ta BPEMEHHU.

3. Cemunap. Pemenue 3amau.

3ansarue 3. Kondpurypauus nianer u 3akonnl Kemepa. Tarorenue
(18 uac.).
1.3akonb1 Kemepa.
2. Kondurypaiuu riaHer.

3.ACTpOHOMHUYECKUI KATbKYISATOP.



4. Cemunap. Pemenue 3aaau.

(18 gac.)

3ansrtue 4.PaccTosinue, pa3Mepsl M BpallleHUe TeJl B COJTHEYHOM cucreMe

1. Onpenenenue paccTOsTHUM, pa3MEPOB U MACC KOCMUYECKHUX TEJl.

2. OnpeneneHue nappagakcos.

3. Cemunap. Pemienue 3anau.

III. KOHTPO.Jb JOCTUXEHUS HEJENA KYPCA
n/ Kounrposmpyemsie Koapl 1 3Tanmsl OueHo4YHbIE CPECTBA
1| pa3aenabl AMCHUATLIH- ¢dopmupoBanus Texkywmmii koH- | [Ipome:xkyTounas ar-
HBI KOMIIeTeHIIU TPOJIb TecTanus
1 Tema 1. Beenenue. OK-1 3HaeT CobGecenoBanue | Bompocsr Nel-3
Hebecnas chepa
YMmeer [IpakTuueckas 3anstue Nel
paborta
Bnaneer | KontponbHas Kontponbnas Nel,
paborta
2 Tema 2. OcHOBHI che- OK-3 3HaeT CobecenoBanne | Bompockr Ned-6, 16-20
pHAYECKO aCTPOHOMMUM. Ywmeer [IpakTnueckas 3anstue Ne2
Bpewms u ero usmepe- pabota
HHE Bnaneer | KonrponbHas KonTtponsnas Ne2
paborta
3 Tema 3. Bugumbic u I1IK-9 3HaeT CobecenoBannie | Bompockr No7-11,15,21-
NEUCTBUTEIILHEBIC 31
JBUKEHUS IIJIAHET. YnMmeer IIpaxTrueckas 3ansaTueNe3, Ned
3akonsl Kemepa. paborta
JBrxeHus 3emiau u Bnaneer | KonTposnbpHas Kontponbnas Ne3, 4
JIynbl. ConHeuHas paborta
cucremMa

KoHTponbHbIE 3a1aHUs, METOIUYECKUE MATEpPUAIIbl, ONPEAEIAIOIINE MPOLETY-
pbI OLICHUBAHUSI 3HAHWM, YMEHUIM W HABBIKOB M (WJIM) OMbITA JACATEILHOCTH, a TAKKE
KPUTEPUHN ¥ TOKa3aTeu, HEOOXOMUMBIE NJisi OIEHKU 3HAaHWM, YMEHW, HABBIKOB U
XapaKTEPHU3YIOIINE ATanbl POPMUPOBAHUS KOMIIETCHIIUN B MPOIECCE OCBOSHUS 00pa-
30BaTEIbHOM MpOrpaMMebl, IpeacTaBiaeHbl B [Ipunoxenun 2.

IV. TEMATHUKA U INIEPEYEHDb KYPCOBbBIX PABOT U PE®EPATOB

KypcoBsie paboThl 1 pedepaTsl IIaHOM HE MPETyCMOTPEHBI



V. CIHCOK YYEBHOM JIUTEPATYPbHI © UHOOPMAIIMOHHO-
METOJUYECKOE OBECIIHEYEHHUE JUCHUIIJINHBI

OcHoBHas JuTEpaTypa

1. Knaccuueckas actponomusi: YuebHoe nocooue/HYapyruuB.M. - M.: [Ipome-
teit, 2013. - 214 c¢.: 60x90 1/16 (O6n0xkka) ISBN 978-5-7042-2400-6 - Pexxum no-
cTyna: http://znanium.com/catalog/product/536501

2. 3acoB, A.B. ActpoHomus [ DneKkTpoHHbIN pecypce] : yuebHoe nocodue / A.B.
3acos, O.B. KoHoHOBHY. — DnekTpoH. nadH. — Mocksa :®@usmatiut, 2011. — 256 c.

— Pexxum noctyna: https://e.lanbook.com/book/2370

3. YUapyrun, B. M. Knaccuueckast actpoHOMus [ DJIEKTPOHHBIN pecypc] : yueo-
Hoe nocobue / B. M. HUapyruH. — DJIeKTpOH. TeKCTOBBIE AfaHHbIe. — M. : [Ipomerei,
2013. — 214 c. — 978-5-7042-2400-6. — Pexxum gocryna:
http://www.iprbookshop.ru/18578.html

JlonoJIHMTEIbHAS JJUTEepaTypa
(neuammuvie U NeKMPOHHbIE U30AHUS)
1. 3aBenbckuit @.C. Bpems u ero uzamepenue. — M.: Hayka, 1987. 2

2. Kmuvumne M.A. PenstuBuctckas actponomus. — M.: Hayka, 1990. 2

3. Kypc chepuueckoii actponomuu / M. XauapukoB. 2-¢ uza. CaHKT-
[TerepOypr : Orno6nun, 1889. 334 ¢. 1

4. MaprteiaoB [.A. Kypc obmieit actpopusuxu. — M.: Hayka, 1988. 5

5. HoBuxkos MN.JI. DOBomonusa Beenennoit. — M.: Hayka, 1990. 1

Ilepeuyens pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKAIUOHHOM
cetu «MHTEpHET»
http://heritage.sai.msu.ru/ucheb/Bogdanov/#Pre — bormanoB M.b. Mcnons3oBanue pe-

cypcoB cetu. CBOOOHBII TOCTYII MPH U3yUEHHH aCTPOHOMHUH.

http://window.edu.ru/resource/776/3776 - Kypc obmieii actponomuu. I1.M.bakymnun,

3.B.Kononosuu, B.1. Mopos. http://crydee.sai.msu.ru/ak4/Table of Content.htm.
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http://znanium.com/catalog/product/536501
https://e.lanbook.com/book/2370
http://www.iprbookshop.ru/18578.html
http://heritage.sai.msu.ru/ucheb/Bogdanov/#Pre
http://window.edu.ru/resource/776/3776
http://crydee.sai.msu.ru/ak4/Table_of_Content.htm

http://www.astrogalaxy.ru/ - Tlpoekr "Acrtporamakruka". Kpemenuymkuii AU,

Kozmosckumit A.H.

Ilepeyenb UHGPOPMAUOHHBIX TEXHOJIOTHI

U NMMporpaMmmMmHoOro o0ecneueHus

Buzaeocucrema Ui IEMOHCTpAILMK CIIAHI0B C MOMOIIBIO ITPOrPAMMHOIO TPHIIO-
sxenus MicrosoftPowerPoint.
WupopMalnoHHbIEe CIIPABOYHBIC CHCTEMBI, BO3MOXKHOCTH KOTOPBIX CTYICHTHI

MOI'yT CBO6OI[HO HCIIOJIB30BAaTh.

Hayunas snexktponHas 6ubnuoteka http://elibrary.ru/defaultx.asp;
DneKTpOHHO-0MOMMoTeyHas  cucrema  Znanium.com HUI[ "MH®DPA-

M"http://znanium.com/;

Onektponnas 6ubnuoreka "Koncynerant crynenta" KOHCVYJIBTAHT CTVY-
JEHTA - BJIEKTPOHHAsA oubimoTeka TEXHUYECKOTO By3a.

http://www.studentlibrary.ru/;

DNEeKTPOHHO - OMONIMOTEYHAsi CUCTEMa 00pa30BATENbHBIX U MPOCBETUTEIbCKUX
W3JIaHUIB KOTOPON COOpaHbI AJIEKTPOHHBIE YYCOHHKH, CIIPABOYHBIC M y4E€OHBIE TO-

coous. http://www.iqlib.ru.

VI. METOJUYECKME YKA3AHMS IO OCBOEHUIO
TV CTUTLIAHBI

JI71s1 yCIeHOTO0 OCBOCHUS TUCCIUTIIIMHBI «aCTPOHOMUS» OT CTYJICHTOB TPeOy-
eTCs:

1. TloceueHue TEKUUN U TPAKTUYECKUX 3AHSATHM.
BrIinosHATE caMOCTOSITEIbHBIE PAOOTHI
Penrats KOHTpOJIBHBIE 3aaHUS.

3HAKOMUTHCS € 3aJJaHHOW MPEnoAaBaTEIEM JUTEPATYPOH.

A

AXTHUBHO Y4aCTBOBAThL B CCMHUHApax.
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6. YMeTh TrpaMOTHO H3JIOXKUTh OCHOBHBIE HUJEU MPOCIYIIAHHBIX JIEKIUU U
MPOYUTAHHOMN JTUTEPATYPHI.

7. Ilpu camocTosiTenbHOM paboTe PEKOMEHAYETCs ClIeI0BaTh PEKOMEHI0BaH-
HOH CTPYKTypoi faHnHOU Paboueil mporpaMmbl yueOHON JUCIUTLIHBI.

8. IloBTOpATH MaTepHuanbl JEKIUHAONOIHIAUXU3YUYEHUEMPEKOMEHI0BAHHOM-

JUTEPATYPHI;

I[JDI MMOJIYUICHUA JOITyCKa K 3K3aMCHY WJIM 3a4€Ta CTYACHT JOJIKCH:
— CaTb UHAUBHUAYAJIbHBIC KOHTPOJIbHBIC pa60TI>I;
— 3HaTb OCHOBHBLIC q)OpMYJ'IBI, IMOHATHA U OIIPCACIICHUS 3K3dMCHAIITMOHHBIX BO-

IIpOCOB oe3 BbIBOJA U A0Ka3aTCJIbCTB.

VII. MATEPUAJBHO-TEXHUYECKOE OBECIIEYHEHUE
JANCIUITJIMHBI

MarepuanbHO-TEXHUYECKOE  O0ECIEUeHUE  AUCHUILIUHBI  «ACTPOHOMUS
BKJIFOYAET.

1. bubnuoreunsii poun kadeapbl: yueOHUKH, CIIPABOYHBIC MOCOOHS, apXUB-
Hbl€ MaTepuabl, JIEKIIMU B BUJIE€ PE3CHTAUUN, WLIIOCTpauu, Meaua-daitisl ((oro,
BHJICO).

2. MynpTUMennitHas ayauTOpPHs, BMECTUMOCTBIO 25 4enoBeK. MynbTUMEINN-
Hasl ayAUTOPHUSI COCTOUT W3 MHTETPUPOBAHHBIX WHKEHEPHBIX CHCTEM C €IUHOU CH-
CTEeMOM yTpaBJIeHMsI, OCHAILIEHHAs! COBPEMEHHBIMH CPEACTBAMU BOCIPOU3BENCHUS U
BU3YyalIM3allMK JI000M BHUIIEO U ayauo MH(OpMaUK, MOTYYEHUSI U Tepeadn dJeK-
TPOHHBIX JOKYMEHTOB.

3. KoMIJIeKT Mpe3eHTaluoOHHOTO 000PYI0BaHUs: MYJIbTUMEIUNHBIN MPOEKTOD,
aBTOMATHU3MPOBAHHBIN MPOCKIIMOHHBIN JKpaH, aKyCTHUECKasi CUCTeMa, a Tak)Ke HMH-
TepakTHUBHAs TpUOyHa MpenojaBatelisi, BKIYAIOIMIEeH Tay-CKPUH MOHUTOpP C JHaro-
HAJIBIO HE MEeHee 22 I0WMOB, IEPCOHANBHBIN KOMMBIOTEP (C TEXHUYECKUMHU Xapak-
tepuctukamu He Hmwke IntelCore 13-2100, DDR3 4096Mb, 500Gb), xondbepen-

11



MUKpPO(OH, OecrpoBOHON MHUKPOGOH, OJOK YIpaBieHHs OOOPYIOBaHHEM, WHTEP-
deticer nonxmouenus: USB, audio, HDMI. MuTepaktruBHas TpuOyHa mpemno1aBaTens
SIBIISIETCSl KJIFOUEBBIM JJIEMEHTOM YIIPaBJICHHS, OOBECIUHSIONIMM BCE YCTPOMCTBA B
eIMHYIO0 CUCTEMY, U CIYXHUT MOJHOIEHHBIM pabounM MecToM mpenogaBaTens. [Ipe-
1oJIaBaTeh UMEET BO3MOXHOCTB JIETKO YMPaBJIATh BCEH CHUCTEMOH, HE OTXOAS OT
TpUOYHBI, YTO TIO3BOJISICT MMPOBOJIUTH JICKIUH, IPAKTHUSCKHUE 3aHATHUS, TPE3CHTAIIHH,
U JIpyTue BUBI ayIUTOPHON HAarpy3KH OOyYaromuxcs B yAOOHOW U JOCTYIHOM st
HUX (QopMe C MPUMEHEHHEM COBPEMCHHBIX MHTEPAKTUBHBIX CPEICTB OOy4YCHUS, B
TOM YHCIIE C HCIOJh30BAHHEM B IpoIecce 00yUeHHUs] BCEX KOPHMOPATHUBHBIX pecyp-
COB.

4. IlnpOoKOIOJIOCHBIN AOCTYII B CETh UHTEPHET.

5. KanpkynsaTopsl U apyrue mpuOOphl BRIYUCIUTEIBHON TEXHUKHU (U pere-

HUS 33724 ¥ TIOCTPOSHUsI TPadHUKOB).

Anpec (MECTOIOI0KEHHNE)
y4eOHBIX KaOMHETOB, 00b-
€KTOB JIJIsl IPOBEACHMUS
MPAKTUYECKUX 3aHATUH,
00BeKTOB (hU3HUECKOI
KYJIBTYPHI B CIIOPTa

HaumenoBanue 060pyq0BaHHBIX YUeOHBIX KAOMHETOB, 00b-
€KTOB JIsl IPOBEICHU 3aHATUH C IEPEYHEM OCHOBHOTO 000-
pPYAOBaHUS

MynbTUMEaUITHAS Ay IUTOPUSL: r. Bnagusocrok, o. Pyc-
DkpaH ¢ anekTpornpuBogoM 236*147 cm Trim Screen Line; | ckwii, . Asike a.10, kopryc
[TpoexTop DLP, 3000 ANSI Lm, WXGA 1280x800, 2000:1 E

EW330U Mitsubishi; [Toacucrema ciennanu3upoBaHHbBIX
kperuienuit ooopynoBanuss CORSA-2007 Tuarex; [Toncucre-
Ma BUJICOKOMMYTalMU: MaTpuyHblii kommyrarop DVI DXP
44 DVI Pro Extron; ynnuautens DVI o Butoit nape DVI
201 Tx/Rx Extron; [Toacuctema ayinoKOMMYTalllU U 3BYKO-
YCUJICHUS; aKyCTHUYEeCKasl CUCTeMa JIIsl IOTOJIOYHOTO MOHTa-
xa SI 3CT LP Extron; mudposoii aynuonpoueccop DMP 44
LC Extron; pacmmpeHue i KOHTpoJuiepa ynpasienus [PL
T CR48
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HanmenoBanue 0o00py0BaHHBIX Y4€OHBIX KAOMHETOB, 00b-
eKTOB JUIS IPOBEJCHNUS 3aHATHH C IEPEYHEM OCHOBHOTO 000-
pyZnoBaHUs

Anpec (MECTONOJIOKEHNUE)
y4eOHBIX KaOUHETOB, 00B-
CKTOB IJIA IPOBCACHUS
NPaKTUYECKUX 3aHATUH,
00BEKTOB (hU3HUECKOM
KYJBTYPBHI M CIIOPTA

Mono6mox HP ProOmne 400 All-in-One 19,5 (1600x900),
Core i3-4150T, 4GB DDR3-1600 (1x4GB), 1TB HDD 7200
SATA, DVD+/-RW,GigEth,Wi-Fi,BT,usbkbd/mse,Win7Pro
(64-bit)+Win8.1 Pro (64-bit), 1-1-1 Wty.

Cxopocts gocryna B Uatepuer 500 Mout/cex. Paboune
MecTa JUIsl JIFOJIeH C OrpaHUYCHHBIMU BO3MOKHOCTSIMH
3JI0POBbSI OCHAIIICHBI JUCIUICSIMU U IPHHTEpaMu bpaiins;
000py/I0OBaHbI: MOPTATUBHBIMHU YCTPONUCTBAMHU JIJISl UTCHUS
IUIOCKOIIEYATHBIX TEKCTOB, CKAHUPYIOIIUMH U YATAOIIIUMHU
MaIIMHAMH BHJICO YBEIIMUUTEIIEM C BO3MOKHOCTHIO
PETYJISIMH [[BETOBBIX CIIEKTPOB; YBEIUYHUBAIOLIIMHU
AJICKTPOHHBIMU JIYIIAMH U YIBTPAa3BYKOBBIMU
MapKHPOBITUKAMH.

r. BmaguBocToK, 0.
Pycckuit, n. Asixe 1.10,
Kopmyc A, ypoens 10.
Yuranbhbie 3a16l Hayunoii
ouonuorexu JIBOY ¢
OTKPBITBIM JOCTYIIOM K

dhouy

B nensax obecriedenus cneualbHbIX YCIOBUNH O0YUYEHUs] MHBAJIUIOB U JIULL
C OrpaHUYEHHBIMU BO3MOKHOCTSIMU 3710poBbsi B JIBDY Bce 3manus o0opyaoBaHbI
NaHyCcaMHu, JU(PTaMH, TOAbEMHUKAMH, CIIELIMAIM3UPOBAHHBIMU MECTaMU, OCHAIIEH-

HbBIMHU TYyaJICTHBIMHM KOMHATaMH, TaOJIMIKaMHU I/IH(i)OpMa]_II/IOHHO-HaBHFaHHOHHOﬁ

MOJJEPHKKH.
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[Tpunoxenue 1

MMHUCTEPCTBO HAYKHU BBICIIET'O OBPA3BOBAHNMS POCCUICKOM ®EJIEPALIMU
denepanbHOE roCy1TapCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKACHHE
BBICIIIETO 00Pa30BaHMUs

«/laibHEeBOCTOYHBIH (peepaibHbIN YHUBEPCUTET»
(ABDY)

NHXEHEPHAS IIKOJIA

YUYEBHO-METOJUYECKOE OBECIIEYUEHUE CAMOCTOSATEJBHOM
PABOTBI OBYYAIOIIINXCA
10 JMCHHUILIHHE KACTPOHOMHUSD)

CrnenuanbHoctb21.05.011Ipukinagnas reoae3us
crienianuzanus « HxeHepHas reoe3us»

®opMa NOATOTOBKH OYHAS

BaaauBocToK
2016
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CamocrosTe/IbHasA paﬁoTa o AIMCIOMIIJIMHE «ACTpOHOMHH» BRJIIOYAET:

1. IloaroToBky Kk ceMUHapam.
2. IloAroToBKy K KOHTPOJIBHBIM pabOTaM.
3. TIloaroToBKy K UTOrOBOW ATTECTALIUHU.

ILinan-rpaduk BbINOJHEHHUSI CAMOCTOSITE/IbHOI PadoThl N0 TUCHUILJINHE

Ne | dara/cpokm | Bua camocrositesqibHoi pado- | Ilpumepnbie ®opMa KOHTPOJISI
n/n BBINOJIHE- ThI HOPMBI Bpe-
HUS MEHH HA BbI-
NOJIHeHue,
yac
1 cemecTp
1 1-8 nenens [ToaroroBka oryera 1o mpak- 9 CemuHap, KOHTPOJIb-
THYeCKOi padore Nel,2 Has pabota
2 9-18 menenst | IlonroroBka Kk sK3aMeHy 27 DK3aMeH
2 cemecTp
3 16-25 nenens | [loaroroBka oTyera mo mpax- 12 CemMuHap, KOHTPOJIb-
tudeckoii padbote Ne3 4 Hasi paboTa
4 25-34 nenens | [lonroroBka k 3a4ery 6 3auer

Conep:kaHusi 1 MEeTOAMYECKHE YKA3AHNUS 110 BHINIOJHEHUI0 KOHTPOJbHBIX padoT
3ansaTue 1. BapuaHThl KOHTPOJIBLHBIX PadoT.

Bapuanr 1.
BeluncnnTh 3€HUTHOE PACCTOSHHUE, BBICOTY, a3UMYT M YaCOBOM yrojl B BEPXHEW U

HWKHEN KynbMuHanuu 3Be3bl 3 JleOens (numeromieit ckioHenue +27°51°) Ha 3em-
HOM JKBaTOpe, Ha CEBEPHOM U IOXKHOM Tpomuke (¢p=+23°27’), Ha reorpapuieckoit
mupoTe (¢p=%27°51’), Ha ceBEepHOM U I0KHOM MOJISIPHBIX KpyTax (¢=+66°33") u reo-
rpaduyeckux mnontocax. [1o HaliIeHHBIM 3HAYEHUSM BBICOTHI B BEPXHEW U HUKHEU
KyJIbMUHAIIUA TTOCTPOUTH TpaduK €e 3aBUCUMOCTH OT reorpaduyecKOd IITHUPOTHI,
MIPOAHAIIM3UPOBATH 3aKOHOMEPHOCTh U3MEHECHHS BBICOTHI M yKa3aTh, Ha KaKOW Treo-
rpadudecKoi MUpPOoTe MOHATHE KYJIbMHUHAIIUN OTCYTCTBYET.

Bapuanr 2.
Beraucnuth pa3HOCTh HAaHOOJIBINCH W HAaUMEHBIIEH BBICOTHI 3Be3/1bI AbiaeOapana (o

Tenpia) B T€X MecTax, riee 006e ee KyJbMHUHAIMKM OBIBAIOT K CEBEpy OT 3eHHUTa. B
npenenax Kakux reorpadUyueckux mapajiesieid BO3MOXKHBI 3TH sBlieHNs? CKIOHCHHE
Anpnebapana paBHo +16°25°.

15



Bapuanr 3.
YeMy paBHA pa3HOCTb 3€HUTHBIX PACCTOSHUNA JBYX 3Be3[ (JII0OOH mapsl 3Be3M) MpH

OJIHOMMEHHBIX KyJIbMHUHAIIMAX B OJHOM IMyHKTe HaOmoaeHus? PaccMoTpeTh ykaszaH-
HOE YyclioBHE sl 3Be3 Y AHapomensl U o OBHA, CKIOHEHHUE KOTOPBIX PABHO
+42°05’u +23°14°. Yka3arb pazauuue a3uMyTOB U YaCOBBIX YIJIOB 3TUX 3B€3] B OJ-
HOMMEHHBIX KynbMHHaIUAX B JlHempomerpoBcke (¢p=148°28") u B [ymante
(p=138"33").

Bapmuanr 4.
B momeHT BepxHeill kynpbmuHanuu CoJIHIA €ro OpsIMO€ BOCXOXKIEHHE ObLIO

23748"09°¢, a 3Be3mHble Yachl mokasbiBaiau 23750°01°. 3a 46“48° no 3Toro HeOECHBI
MepuavaH nepecekia 3Be3na B Ileraca, a mpu mokazanuum Tex ke dacoB 0°07%40°
HACTyNnujIa BEPXHsA KyJabMHUHALMSA o0 AHIpoMeibl. Kakoe psMoe BOCXO0XKICHHUE ITUX

JIBYX 3B€317

Bapuamnr S.
24 amrycra 1975 r. B MockBe (¢=+55°45’), korna 3Be3JHbIE Yachl MOKa3bIBAIU

1752¥22°, FOnuTep nepecek HeOECHBIM MepuIMaH Ha 3€HUTHOM paccTosiHuu 47°38°.
B 2"23¥31° mo tem ke yacaM NpOKYyJIbMUHHpPOBaJa 3Be37a o OBHA, IPSIMOE BOCXOXK-
neHue kotopoit 2°04"21°¢. yeMy ObUIM paBHBI HKBAaTOpHAIbHBIE KOOpauHaThl FOmuTe-
pa?

Bapuanr 6.
B uctunnbiii nonaens 4 utonHs 1975 r. Connue nponuio B Oxgecce (¢=146°29°) Ha

BbIcOTE +65°54°, a 3a 13%44° no »toro 3Be3na Anpaebapan (o Tenblia) mepecexia
HEOECHBI MEpUJIMaH Ha 3€HUTHOM PACCTOSTHHUH, MPEBBIIIAIONIEM MOy IEHHOE 3CHHUT-
Hoe paccrosnue ComHra Ha 5°58°. Omnpenenuth SKBAaTOPUAIbHBIC KOOPIWHATHI
ConHua 1 3B€3/bl.

3ansiTue 2.BapraHTbI KOHTPOJIBLHBIX PadoT.

Bapuanr 1.
OnpenenuTh 3BE3AHOE BpeMsl B MYyHKTax Teorpaduueckoit monroroit 2°13“23¢ u

84°58° B MoMeHT Korja B myHKTe ¢ goiroror 4*37Y11¢ 3Besma Kactop (o biusne-
1IOB) HAXOAMUTCS B BepXHel KyapMuHauuu. [Ipsmoe Bocxoxaenne Kacropa 73125¢.

Bapuanr 2.
Breruucnute vacoBbeie yribl 3Be3n Anrons (B Ilepces) m Anbrampa (oo Oprna) B

8"20"30° mo 3Be3gHOMY BpeMeHHU. [IpsamMoe BOCX0XKAEHNE ATUX 3BE3] COOTBETCTBEH-
HO paBHO 3"04"54° u 19"48"21°¢. yacoBble yria BbIpa3uTh B I'PayCHOIN Mepe.
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Bapuanr 3.
[Ipssmoe BocxoxkaeHue 3Be3nbl Mupel 2°16¥49¢) Cupuyca (o bombmoro Ilca)

6°42"57¢ u Ilpormona (oo Masoro Ilca) 7"36“41°¢. yemy paBHBI YacOBBIC YIJIbI ITHX
3BE€3]1 B MOMEHTHI BEpPXHEN U HUKHEW KylbMuHauuu Cupuyca?

Bapmuanr 4.
Haiitu 3Be31HOE BpeMs B CPEAHUM, MTOSICHOU U AEKPETHBIN MOJACHD, a TAKKE B CPEA-

HIOIO, TIOSICHYIO M JIEKPETHYIO MOoJHO4Ys B MockBe (A=2"3017¢, n=2) 15 sauBaps
(so=7"35"18°). nalitTn ykazanuwle BeqnuuHbl g KpacHospcka (A=6"11%26°, n=6) u
Oxorcka (A=9"33"10°, n=10) B nenpb § aBrycra (sp=21"03%32°).

Bapuanr 5.
B kakue MOMEHTBI BpeMEHH B | pUHBHYE HAXOAUTCA B BEPXHEW KyJIbMHUHAIIUU 3BE3/1a

[Tomnykce (a=7"42"16), a B HI>KHEH KyJIbMUHAUUKM 3Be3na Apkryp (a=14"13"23°) 10
dbeBpaiis (5o=9"17"48) u 9 mas (s;=15"04v45°).

Bapuanr 6.
B kakue MoMeHThl BpeMeHH 5 (eBpans (so=8"58"06°) u 15 aBrycra (sp=21"31"08°)

yacoBble yriabl Cupuyca (0=6"42"57°) u Anbranpa (0=19"48"21°) B Camapkanje
(A=4"27"53¢, n=4) paBHbI 3"28"47°.

3ansiTue 3.BapuaHThl KOHTPOJIbHBIX Pa0oT.

Bapuanr 1.
Haiitu sKcrieHTprUcCUTET OpOUTHI M TIEPUTEIIHOE PAcCTOsSTHUE TUTaHEeThl Mapc u acte-

pouna Anonuc, eciu y Mapca Oonblas moiyock opOouTsel paBHa 1,52 a.e. u
HanOonbInee paccrossuue or Connana 1,66 a.e., a y AgoHuca cooTBeTrcTBeHHO 1,97
a.e. u 3,5 a.e. HalTK KaKasi U3 ATUX JABYX IUIaHET OJuxKe noAXoauT K CoHILy.

Bapuanr 2.
Boeruncnuts nepuoasl obpamienns Bokpyr ConHua miiaHeTsl BeHepsl u actepouna

EBporbl, y KOTOPBIX CpelHE TeTHOIEHTPUICCKOE PACCTOSTHHUS COOTBETCTBEHHO pPaB-
el 0,723 a.e. u 3,1 a.e.

Bapuanr 3.
Onpenenuth niepuo bl oOpamieHuss Bokpyr ComiHIla Majol IMIaHeThl ATMOJUIOHA U

KoMmeThl Mkeiin, eciiu 00e oHu npoxoaat BOm3u CoJiHIa TOYTH Ha OJIMHAKOBBIX pac-
CTOSTHUAX, paBHbIX y AmnosuioHna 0,645 a.e., a y kometsl 0,633 a.e., HO UX OpPOUTHI
UMeEIoT 3KciieHTpucuTeTHI 0,566 1 0,9933 cOOTBETCTBEHHO.

Bapuanr 4.
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KakuMm crano 6s1 yckopeHue cBOOOIHOTO maieHns Ha moBepxHocTr ComHIa, eclii Obl
IpU TOM K€ Macce OHO YBEJIMYUIIOCH B JUAMETPE JI0 pa3MEpPOB 3E€MHOU OpOUTHI?
Macca Connra B 333 Thic. pa3 6oJibliie 3eMHOM, ero quameTp paBeH 1 392 000 km.

Bapuanr S.
HaliTi rpaBUTallMOHHOE YCKOPEHHWE JIBYX rajwieeBblx cnyTHHKOB Omurtepa, Mo u

Kammucro, obparmmaronmuxcsi BOKPYT TUIAHETHI Ha CPEIHUX PACCTOSHUAX B 5,92 u
26,41 ee panuyca. Macca FOnurtepa pasna 318, a paaguyc — 10,9.

Bapwuanr 6.
VYka3zaTh pacnosioxkeHue o0IIero eHTpa Macc 3emiu u JIyHbl, NpUHSB panyc 3emid

6370 kM, maccy Jlynsl paBHO#M 1/81 3eMHON Macchl U pacCTOSHUE MEXKIY TellaMu —
60 3eMHBIM pagnycam.

3ansitue 4.BapruaHTbI KOHTPOJILHBIX PadoT.

Bapmanr 1.
UeMy paBHBI TOPU30HTAJIbHBIE SKBATOpUAIbHBIE Mapajulakchl YpaHa u HenryHa B

IPOTUBOCTOSIHUM TPU UX CPEIHEM, INEPUTeIbHOM U a(equidHOM pPACCTOSHUAX?
Bosnbmas nosiyoch M 3KCUEHTPUCUTET OpOUTHI MEPBOM IIaHEThl paBHbI 19,19 a.e. u
0,046 a.e., a BTOpoit — 30,07 a.e. u 0,0079. Opbuty 3emyii CUUTaTh OKPYKHOCTBIO,
napayakc CoJiHIIa NPUHATH paBHBIM §,794”.

Bapuanr 2.
Boruncnuth nuHelHbli paanyc JIyHbl B pagnycax 3eMiIM U B KWJIOMETPaX, €Clid IpH

TOPU30HTATIBHOM HKBAaTOPHAIIBHOM Napajuiakce B 55,1° paauyc JIyHHOTO IHCKa paBeH
15,0°.

Bapuanr 3.
IIpu cpenHemM MNPOTUBOCTOSHUM TOPU3OHTAJIBHBIA HSKBAaTOPUAJIBHBIM IAPAJLIAKC

FOnurepa pasen 2,097, a Catypna — 1,03”. Berunciuth 3KkBaTOpUANIbHBIN, CPEIHUN 1
MOJIIPHBIA PAUYChI, 4 TAKKE CKATUE ITUX IUIAHET, €CJIU y NEPBOM YIIOBOW SKBATO-
puanbHbId quaMeTp cocTtaBiisieT 46,8, yriaoBoil nossipablid quametp 43,97, a y BTO-
po¥ — cooTBeTCTBEHHO 19,4” 11 17,57,

IIpencraBiieHHe KOHTPOJIbHBIX PadoT.

KoHTposbHbIe pabOThI BRIMOTHSIIOTCS B ayIUTOPUH. Pe3ylnbTaThl MPEeACTaBISIIOTCS B
BU/JIC MUCMEHHOTO PEIIEHUS Ha OTJEIHHOM JINTE OyMaru ¢ yKazaHuem: HoMepa Tpym-
nbl; @®UO cTyneHTa; BCEXMCXOAHBIX JTAHHBIX; 3TAloB peunieHus; orBera. CTyIaeHT
JIOJKEH J1aTh MOJHBIM KOMEHTApUM MO BCEM 3TallaM PEIIeHUs 3a1a4H.
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[Ipunoxenue 2

MMHUCTEPCTBO HAYKHU BBICIIET'O OBPA3BOBAHNMS POCCUICKOM ®EJIEPALIMU
denepanbHOE roCy1TapCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKACHHE
BBICIIIETO 00Pa30BaHMUs

«/laibHEeBOCTOYHBIH (peepaibHbIN YHUBEPCUTET»
(ABDY)

NHXEHEPHAS IIKOJIA

®OH/I OHIEHOYHbBIX CPEJICTB
M0 JUCHMUILUIUHE «ACTPOHOMHUS
CnenuansbHoctb 21.05.01 Ilpukinagnas reoae3us
cnennanuianus « HxxeHepHast reo1e3usd»

®opMa OATOTOBKHU OYHAS

BaaguBocTok
2016
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IMACHOPT ®OC

Koa u popmysiupoBka komie- dranbl GOPMUPOBAHUS KOMIIETEHIIUU
TeHIHH
OK-1 -cniocobHOCTh K abcTpakT- | 3Haer OCHOBBI aHAJIM3a U CUHTE3a, OCHOBHBIC IIOHATHUS
HOMY MBILIUIEHUIO, aHAJIU3Y, CUH- aCTPOHOMHUHU.
Te3y Ymeer OCYIIECTBIIAThAHAIN3 U CUHTE3 KOMIIOHEHTOB
3a[1a4 aCTPOHOMMH.
Braneer | paBbIKaMM TBOPUYECKOTO PELICHHS 3a]a4 HA OCHO-
B€ a0CTPAKTHBIX MOHSITHH.
OK-3 - TOTOBHOCTB K CaMOpa3Bu- | 3Haer QJITOPUTM HAY4YHOI'O IIOUCKA, XapaKTEPUCTUKY
THIO, CAMOpEAJIN3aL1H, UCIIOJIb- OCHOBHBIX JIEMEHTOB Hay4YHOU pabOTHI.
30BaHHMIO TBOPYECKOI'O MOTEHIMA- | YMeer OCYHIICCTBJIAITH dTaIlbl IIOMCKAa aBTOPCKOI'O pelie-
aa HUSL.
Braneer | HaBbIKAMM TBOPYECKOTO PEIICHHS 3a]1a4.
ITK-9 - cioco6HOCTH K cOOpY, 3Haer OCHOBHBIE 3aKOHBI BO3HUKHOBEHUS U IBOIIOLUU
0000IIEHUIO M aHAJIN3Y TOTIOTpa- BCEJICHHOM, IBUYKEHUS U NPUTSKEHUSI HEOECHBIX
¢o-reone3nueckoit, kaprorpadu- T€J, yCTPOUCTBO U cTpoeHHe CONHEYHOU CUCTe-
YECKOH, aCTPOHOMO- MBI.
reoJIe3NYECKON U rpaBUMETpHUUe- | Ymeer OPUEHTHPOBATHCS 110 KapTe 3BE3AHOr0 Heba,
CKOM MH(pOpManuu, pazpadoTke IPUMEHSTh MaTEMaTHUYECKHE METO/IbI JIJIs Olpe-
Ha €€ OCHOBE METOJI0B, CPEICTB U JICJICHUS KOOPJIMHAT HEOECHBIX 0ObEKTOB.
IIPOEKTOB BELINIOJTHEHMS KOHKpET- | Buageer | meromamu omosnaBanus Tei COJHEYHOMN CHCTE-
HBIX HapOAHO-XO039HCTBEHHBIX MBI ¥ KJTACCHU(HUKAINH 3BE3]T M TAIIAKTUK
3aJ1a4
n/ | Konrpoaupye- | Koabl u 3Tansl ¢popmu- OueHoyHbIe CPpeACTBA
n Mbl€ pasjenbl | popaHust komnereHuui | Texkymwuii kon- | [IpomexyTouHnas aT-
AUCHUTINHBI TPOJIb TecTalus
1 Tewma 1. Brege- OK-1 | 3naer CobecenoBanne | Bompocsr Nel-3
Hue. HeGecnas YmMmeer [IpaxTrueckas 3anstue Nel
chepa paboTta
Buianeer KoHntponbhas KonTponbnas Nel,
pabota
2 Tema 2. OcnoBel | OK-3 | 3Haer CobecenoBanue | Borpocsl Ne4-6, 16-20
chepuueckoin Ymeer [IpakTnueckas 3anstue Ne2
aACTPOHOMHH. pabota
Bpewms u ero us- Bianeer KoHntponbhas KonTpoabsnas Ne2
MepeHue pabota
3 Tema 3. [TIK-9 | 3naer CobecenoBanne | Bompockr Ne7-11,15,21-
Bunumeie u 31
JIEHCTBUTEIIbHBIE YmMmeer [IpakTnueckas 3ansatueNe3, Ne4d
IBUKEHUS pabota
IUTaHeT. 3aKOHBI Bnaneer KonTposnbnas KonTponbnas Ne3, 4
Kemnnepa. pabota
JBrxenus 3emiin
u JIyHBI.
Conneunas
cucuema
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HIkana oueHuBaHUs YPOBHS CPOPMUPOBAHHOCTH KOMIIETEHIIMI

Kon u popmyan- | dransl popMHPOBaHUS KOMIETEHIHH Kpurtepun IMoka3aTenn OuenovHbIe
POBKa KoMIIe- cpeacTea
TeHINHN
OK-1 - 3HaHme paszge- | HOJTHOCTHIO OT1an4yHO
CIIOCOBHOCTE K JIOB  acTPOHO- | c(hOPMHUPOBAHEI
AGCTPAKTHOMY CryneHt I/IMG'DET npen- MHH;  33jadax
CTaBJICHHUE O:pa3/ieflaXx | perraeMbIX B | C HE3HAYUTEIb-
MBIIIICHHUIO, aCTPOHOMHY; 33/a4aX | ACTPOHOMMH; HBIMM TIpo6ena- | Xopomo
AaHaJlIN3y, CHH- | 3HaeT (IIOporo- | pemaeMbiX B aCTPOHO- | TEOPETUUECKOM, | MH
TE3y BBl YPOBEHB) MHH; TEOPETUUECKOM, MPaKTUYECKOM,
MPaKTUYECKOM, MUPO- | MHPOBO3pEHYE- | HEYETKHE 3Ha- VY noBnerso-
BO3PEHYECKOM 3Haue- CKOM 3HAYCHHU | HUSA PHUTEIBHO
HUH aCTPOHOMUHU ACTPOHOMMHU
OTPBIBOYHEIE Heynosner-
3HaHHSA BOPHTEIILHO
CryzaeHr cBo- YMeeT cocrTas- OTINYHO
001HO OpHeH- JISATE 0€3 OIIN-
THpYETCS B; 00K
3a7a4ax pemra-
CTyZIeHT JOJDKEH MPO- | €MBIX B aCTPO- ¢ HeOONMBIIUMH | XOPOIIIO
JIEMOHCTPHPOBATh 3Ha- | HOMUH; Teope- HeoCTaTKaMH
yMeeT (pojIBH- HHE Pa3AesoB acTpo- THYECKOM,
HyThi) HOMUH, €€ UCTOPHUH, MIPAaKTHUYECKOM, ¢ OOJIBIITUM KO- Y noBnerBo-
BIIMSIHHE Ha Pa3BUTHE MHpPOBO3pEHYE- | JIUIECTBOM PUTEITBHO
IpeJCcTaBICHU 00 CKOM 3HAa4€HUU | OLIMOOK
OKpY’KaloIIeM MUpe ACTPOHOMMHU
ITonrorosnen- Heynosner-
HBIC MaTEpPHANIBl | BOPUTEIHHO
HE TOoJJIeKaT
WCIIPABJICHUIO
CryzaeHr no7- Moxet nonHo- | OTiIH4YHO
JKeH TIPOJIEMOH- | CTBIO CaMOCTOSI-
CTPHPOBATH TEJILHO BBINOJI-
CryzaeHTt ymeeT camo- HaBBIKK PaboOTa- | HSITh BCE 3TAIIBI
CTOSATENBFHO PaboTaTh C | THI C JIUTEPATY-
JIUTEPATypoOi 1O acT- poii 1o acTpo- ¢ HEOONBIIUMH | XOpOIIO
BJasieeT (BBICO- | POHOMHH, HHTKPHET HOMHH, HHTKpP- | HEJIOCTaTKaMH
Kuit) pecypcami 1o acTpo- HET pecypcamu
HOMUH, cOOpoM HeoO- | mo acTpoHoMuH, | Briageer Hewer- | Yamomierso-
XOAUMOH MH(pOpMa- cbopom HeoO- KAMH HaBBIKAa- | PUTEIHHO
LML XOANMOH HH- MU
dopmanmm.
He Bnaneet Heynosner-
HaBbIKAMHU BOPHTEIILHO
OK-3 - roTos- CryneHr noi- HOJIHOCTBIO OTin4HO
HOCTB K CaMO- KEH YMETh c(hOpMHUPOBAHEI
CryneHT umeer npea- Ha3BaTh
PasBUTHIO, Ca- CTaBJIeHHE O HeOEeCHOH | OCHOBHEBIE C HE3HAYHTEINb-
Mopcaiun3a- cepe, €€ OCHOBHBIX XapaKTePUCTHK | HbIMH Ipobena- | Xopomuio
3HaeT ¢
IIUH, UCIIOJIb- (noporoBiii TOYKax M Kpyrax. 3Ha- | U HEOECHOU MU
30BaHUIO ypOBCHb) KOM C CHCTEMaMHt acT- | CQepsl,
TBOPYECKOTO POHOMHYECKHX KOOp- CHCTEMBI He4YeTKHe 3Ha- VY noBnerBo-
JIMHAT. 3HAET CUCTEMBbl | KOOPJIMHAT U HUS PHUTEIBHO
noT€HOHaia .. .
cuéTa BpeMeHH. CHCTEMBI CuéTa
BpPEMEHHU. OTPBHIBOYHBIE Heynosner-
3HAHMS BOPHTEIILHO
ymeet (npoaBu- | CTyIEeHT yMeeT caMo- CryzneHT noin- YMeer cocTaB- OT1nyHO
HYTBIN) CTOSITENBEHO M300pa- JKEH YMEETh- Js1TH 6€3 olIu-

21




3UTh HEOCCHYIO chepy,
€€ OCHOBHBIE TOYKH K

n300pa3uTh
HeOecHyto che-

00K

Kpyru. YMmeer u3o0pa- | py, €€ OCHOB- ¢ HEOONBIIUMH | XOpOIIO
3UTH TpaQUIECKH CH- HBIE TOYKH U HEeIOCTaTKaMH
CTeMBI KOOpAHWHAT U KPYTH U 1aTh
JIaTh TMOACHEHMA. YMe- | HeOoOXOTUMBIe ¢ OompmmM KO- | Y IOBIIETBO-
€T OOBSCHUTH TIOHATHE | TIOSICHCHUS. JMYECTBOM pUTEIBHO
IIKaJ BPEMEHH, 4aco- JomxkeH n300- omKooK
BBIE MOsICA. pas3uTthb rpadu-
yecku cucteMbl | [lonrorosneH- Heynosner-
KOOpJAMHAT U HBIC MaTEPHUAIBI | BOPUTEIBHO
JIaTh MOSICHE- HE TOJJIeKaT
Hus. JlomkeH HCIIPABJICHUIO
OOBSICHUTSH TIO-
HATHE TIKaJ
BpPEMEHH.
Moxet momHO- | OTINYHO
CrynmeHt CTBIO CAMOCTOSI-
JOJDKEHIIEPECUN | TENBHO BBITIOIN-
CrynmeHT ymeeT caMo- THIBAaTh HSTH BCE ITAIIBI
CTOSITENTLHO MIPOBOJUTH | KOOPIWHAT U3
epecyéT KOOpAUHaT OJTHOI1 CHCTEMBI | ¢ HEOONBIIUMH | XOPOIIO
BraieeT (BBICO- Y3 OJIHOM CHCTEMBI B B JIPYTYIO. HeZl0CcTaTKaMu
i) JIpyryto. YMeer caMo- Jomxen
CTOSITETILHO MPOBOJUTh | CaMOCTOATENbH | Brageer Heder- | YmoBieTBO-
Mepexo1 MEX Ty IIKa- 0 TIPOBOJIUTH KAMH HaBBIKA- | PHUTEIHHO
JAMH BPEMEHH U 9aco- | MepeXod MEXIY | MH
BBIMH TIOSICAMHL. EEN N
BpEMEHU U He Bmaneet Heynosner-
YaCOBBIMHU HaBBIKAMU BOPUTEIHHO
MosICaMH.
CryzaeHr MIOJIHOCTBIO OTiuyHO
JIOJDKEH Ha3BaTh | c(hOPMHUPOBAHBI
IIK-9 - cno- OCHOBHbIE
COOHOCTB K XapaKTePHCKHU C HE3HAUUTENb-
c6opy, 0600- CryJieHT MeeT npejt- Comnnia, HanHeT HBIMH IIpo0ena- | XopoIio
IMICHUIO 1 aHa- CTaBJICHHUE O CTPOCHHUU COTTHEHHON MH
JIM3Y TOTOTpa- COJIHEYHOU CUCTEMBI, CHCTEME. 3HATE
.. 3aKOHBI HEYeTKHUE 3Ha- Y noBierso-
(1)0' 68 pasMepax. SHaeT Kemepa n HUS HUTEJILHO
P p
I — 3akoH Kemepa u Bce- KO
. MHUPHOTO TSATOTCHUSI.
CKoii, KapTo- VIMeeT peicTaBicHus BCEMHUPHOTO OTPBIBOYHBIC HeynoBner-
rpadudeckoii, 3HaeT 5 0 BpeMeHaX roja. TATOTCHUS. 3HaHUA BOPUTEIBHO
_ (moporoBsIit VIMECT IPeACTABICHIE 3HaTh NIPUYUHBI
aCTpOHOMO YPOBEHB) pez IpUBOJSLINE K
reoe3nYecKoil 0 TpeNnBa U OTIUBAX U ———
MPUYMHAX UX BBIBAIO-
U T'paBUMCT- " _ | oTiHBam,
. mux. Mimeer npeacras
pHAYCCKOU MH- JeHHe 0 mappanakce n | e HBIMH
dbopmarumy, MeToiax ompesenernst | o oM
pagpa60TKe Ha paCCTOHHI/Iﬁ B aCTpoO- JATMCHHAM.
3Haer siBJieHue
€€ OCHOBEC M¢E- HOMHH. nappajiakca u
TOJIOB, CPE/ICTB €/ICHHIIBI
" IPOCKTOB I/I3M€peHI/Ii{u
BBITIOJTHCHU A PAcCTOAHMM B
aCTPOHOMH.
KOHKPETHBIX CTyzaeHTt ymeeT camo- CryaeHr YwMeer cocTas- OTaugHO
HapOAHO- CTOSITENLHO OOBSCHUTE | JOJDKEH JIATE 0€e3 OIu-
XO3SICTBEH- ymeeT (MpoaBu- | 3akoHbI Ketutepa u CaMOCTOSTEIbH 060K
HBIX 3a/1a4 HYTBbIH) BCEMHPHOTO TATOTE- 0 OOBSCHUTD
Hus.IIpoguMOHCTpUPO | 3aKOHBI ¢ HEOONBIIUMH | XOpOIIO
BaTh MeToJl yrouHeHus: | Kemnepa n HeJ0CTaTKaMu
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HeroToHOM 3aKOHOB BCEMHUPHOTO
Kenne- TATOTEHUS. ¢ OompmmM KO- | Y IOBIIETBO-
pa.YMeeTn3o6pa3uthb Homxen JIM4ECTBOM PpUTENBHO
KIIMMAaTHIECKUE TM0sica | TIPOTUMOHCTPHUP | OMHOOK
3eMJIH U MIX CBb C aCT- | OBaTh METOJ
POHOMHYECKUMH (PaK- | YTOUHCHHS [Monrorosien- Heynosnert-
TopamM. YMeer pazinn- | HeroToHOM HBIE MaTEepPHUAIbl | BOPUTEIHHO
4ath (a3el JIyHbI 1 3aKOHOB HE MOoAJekaT
BUJBI 3aTMEeHUN. YMe- | Kemnepa. UCTIPaBJICHUIO
€T CaMOCTOSITENIbHO Jomxen
0OBSACHUTH SIBJICHUE n300pa3uTh
nappajakce, packa3arb | KIMMaTHYECKHUE
0 MeTOoJax ompeee- nosica 3eMJIH U
HUS PaCCTOSIHHH B aCT- | MX CBb C
pOHOMHH. ACTPOHOMHYECK
UMH
(akxTopanm.
JlomxeH
pa3nu4ath ¢a3sl
JlyHbI 1 BUABI
3aTMEHUM.
Jlomxen
CaMOCTOSATENbH
0 OOBSICHUTH
SIBIICHHE
mappanaxce,
packasarp o
MeTOoHax
OTIpe/IeIICHUs
paccTosiHU B
ACTPOHOMHH.
CTyzaeHTt ymeeT camo- CryzaeHr Mosxer monHo- | OTIU4YHO
CTOSTENEHO TIPOM3BO- TTOJDKEH CTBIO CAMOCTOSI-
JTUTH PAcYETHI MONB3Y- | CAMOCTOSTENIBH | TEIHHO BBHITION-
sich 3akOHaMu Kemniepa | o MPOU3BOMUTE | HSTH BCE STAITBI
U BCEMUPHOTO TATOTE- | pacdéThl
HUS. YMEeT pacuuTaTth | IONB3YACHh ¢ HeOONBIUME | XOpOIIO
BpeMsI HACTYTUICHHS 3aKOHAMH HEIOCTaTKaMHU
onpeseNieHHon (hasbl Kemnepa u
JIyHBI, CONTHEUHBIX WIN | BCEMUPHOTO Buageer neuer- | YnoBierBo-
JIYHHBIX 3aTMEHUH. TATOTCHUS. KHMMH HaBBIKaA- PUTEIIBHO
Ywmeet camoctosarens- | JlomkeH MH
HO OTIPENIeNATh PacCTO- | PacUMUTaTh
BlaneeT (BBICO- | SHHE IO aCTPOHOMHUYE- | BpeMs He Bnameer Heynosnert-
KHiA) CKUX 00BEKTOB, HX HACTYTUICHHS HaBBIKAMU BOPUTEIBHO
pa3Mphl. OTIpeIeIeHHON
¢a3sr JIyHsl,
COJIHEYHBIX WUJIU
JYHHBIX
3aTMEHUN.
JlomxeH
CaMOCTOSTENBH

0 OompeaessITh
paccTostHUe 110
ACTPOHOMMYECK
HX 00BEKTOB, UX
pa3MpEI.
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MeToanuyeckue peKoMeHIalUu, ONpeesiioniue Npouexypbl OlleHUBAHUSA
pe3yJbTAaTOB OCBOEHMSI JUCHMILIUHBI

OneHovHbIe cpeacrea aAJist HpOMeH(yTOqHOﬁ aTrecrainnumn

IIpomexyTouHas aTrrecTauus CTyAeHTOB. [[poMexyTouHnas arrecranus CTy-
JICHTOB IO JUCHUIUIMHE MPOBOJUTCS B COOTBETCTBUU C JIOKAJIbHBIMU HOPMAaTHUBHBIMU
aktamu JIBDOV u sBasercst 00s3aTeIbHOM.

[IpomexxyTouHasi arrecTranus MO AUCHUILUIMHE «ACTPOHOMUSI»IPOBOAUTCS B
BHUJIC DK3aME€HA, KOTOPHI IPOBOJAUTCS B BHUJE YCTHOIO OMpPOCa C YYETOM PEUIEHHBIX
CTYJICHTOM KOHTPOJBHBIX paOoT. [Ipu 3TOM, OlIeHKA SIBJIAETCS KOMIUIEKCHOU, YYUTHI-
BAIOTCSl BCE OLICHKM KOHTPOJIBLHBIX MEPOIPUITUI TeKylleh arrectanu. OIeHKa Bbl-
CTaBJIACTCS CTYACHTY, TOJIBKO €CIIM €My MPEIBaApPUTEIHHO OBLIM 3aU4TEHBI KOHTPOJIb-

Hble paOoTsl. IIpn ycTHOM OoIpoce UCIIOIB3YOTCS BOIIPOCHI DK3aMEHA.

OueHoYHbIE CPeCTBA ISl TEKYLIEH aTTeCTAMH
Tekymast arrectanus CTyI€HTOB MO JUCHUIUIMHE TPOBOAUTCS B COOTBETCTBUU C
JIOKaJIbHBIMH HOpMATUBHBIMU akTaMu [IBDY u siBnseTcs 00s3aTenbHOM.
Tekyias arrectauusi o AUCIHUIIIMHE MPOBOIUTCS B (popMe 3auéra Mo OleHU-
BaHUIO (DAKTUYECKUX PE3YyIbTATOB OOYUYEHUSI CTYJEHTOB U OCYIIECTBIISIETCS IMPEIo-

AaBaTCJICM, K 9K3aMCHY HOITYCKAIOTCA CTYACHTBI CAAaBIINC BCC KOHTPOJIbHBIC pa6OTI>I.

Bonpocsl k 3K3aMeny.

l. CyTouHoe BpallleHHe 3BE€3/IHOTO Heoa.

2 OCHOBHBIC TOYKH, JTUHUH U KPYTH HEOECHOM chephl.

3 CucTeMbl Mep IPH YIJIOBBIX U3MEPEHUSX.

4. CucTteMbl KOOpJIMHAT ACTPOHOMUH.

5 TeopeMa 0 cBsI3U BBICOTHI CEBEPHOrO MOJIIOCAa MUpa ¢ reorpaduyeckoi

IUPOTON MecTa HAOIIOICHHS.

6. Kynsmunanus cserun.
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7. Buaumoe aeukenne ConHIA U AEHCTBUTENIBHOE IBUKEHUE 3EMITH.

8. Bpemena rosa u pacrpeneneHue TEIIoBbIX MOSICOB Ha 3€MIIE.

9. AcTtpoHoMuYeckre (akTopbl ONMPELIISIIONIUE KIUMAT.

10. Tlonsrue mapamiakca. CyTOYHBIN U TOJIUYHBIN MapalIaKc.

11. ITapannakc CosHia.

12. AGepparus cBeTa.

13. Pedpakuus cera B atmochepe 3emin.

14. CoOcCTBEHHBIE IBUKEHUS 3BE3/I.

15.  JIBwxenue JIyHbl. 3aTmMeHUs.

16.  CaaA3p MeX)Iy BpEMEHEM U 10ATOTOU. M3MepeHne BpeMeHU.

17.  HctunHoe CoslHEYHOE BpEMsl, CpEAHEE BPEMS, 3BE3HOE BPEMSI.

18.  IlosicHOE Bpems. MecTHOE BpeMs.

19. DOdemepunnoe Bpems. BcemupHoe aTOMHOE BpeMs.

20. JleroucuuciieHUE U KaJeHIaph.

21.  Kondurypauus miaHeT. DIeMEHTbl UX OpOUT.

22. 3axonsl Kemepa.

23. 3akonsl HeroToHa.

24. HI3MeHeHME CUJIbI TSHKECTH Ha TOBEPXHOCTH 3€MIIH.

25. JIBWxkeHUE MaTepUaIbHOW TOUKH MO/ JCUCTBUEM CUJIbI TATOTECHHUS.

26. JIBM>KEeHHE UCKYCCTBEHHBIX CITyTHUKOB 3€MIIH.

27.  JIBM>KEHHE KOCMHYECKHX aIapaToB.

28. Pasmepsl, popMa, XUMHUYECKUI COCTAB U UCTOYHUKHU dHEprun CoaHua.

29.  Armocdepa ConHiia; mpoTyOepaHIlbl, KOpOHa.

30. Dotochepa. ITaTHa. Dakensl. Benbimku., X nepuoauaHOCTb.

31.  Conuneunas cucrema. Knaccudukaius miaHer.

32. Hama lanaktuka. Pacnpenenenue 3Be3q B [anaktuke. Bpainenue u
Macca. [IpoctpancTBeHHBIE CKOPOCTH U ABUAKEHUE CONHEUHOU CUCTEMBI.

33. OO1ue cBeaeHus O 3Be31aX.

34. ChexkTp U CBETUMOCTD 3BE3/I.

35.  Oco0ble THUIIBI BHETATAKTUYECKUX 00BEKTOB.
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