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1. HEJIb 1 3AJIAYHU OCBOEHUA TN CHUIIJINHBI

Heasb nuctunanabl: GOPpMHUPOBAHUE OCHOBHBIX MPEACTABICHUN O KpyMHOMacIITaOHOM
CTPOCHUM OKPY)KAIOIIEr0 MHUPAa, COBPEMEHHOI'O €CTECTBEHHOHAYYHOIO MHPOBO33PEHHS ITyTEM
PacCKpBITUSL aCTPOHOMUYECKON KapTUHBI MHUPA, B KOTOPOH YEJIOBEK pPacCMAaTPUBAETCS KaK 4acThb
IIPUPOJBI, IIaHEeTa 3eMJIs - KaK OTKPbITas CaMOOPraHM3YIOIIAsACA CHUCTEMA, KOCMOC - KAk Iie-
JIOCTHAs 3BOJIIOLMOHUPYIOLIAs CUCTEMA.

3agauu U3yYeHUs] TUCHHUIINHBI:

1. ChopmupoBath LENOCTHYIO CUCTEMY 3HAHUN O METOAAX M pe3yibTaTax MCCIIEAOBaHMS
¢u3nUecKoil MpUPOIbl ACTPOHOMUYECKUX OOBEKTOB M HMX CHCTEM, O SIBJICHHUAX M IPOLECCaXx,
IPOMCXOJAIINX BO BCceneHHOH, 0 MPOMCX0KICHUN U 3BOJIIOLMY HeOECHBIX Tell U BceeneHnHoll B
LEJIOM.

2. Pacimputhb 3HaHUS O MHpE, HETIOCPEICTBEHHO OKPY>KAIOLIEM YeJIOBEKa, CPOPMHUPOBATH
IpeJcTaBlIeHue O 3emiie Kak OJHOM u3 miuaHeT COJIHEYHON CHUCTEMBI, MOJBEPKEHHONH BCEMY
KOMILIEKCY BJIMSHUM Ha Hee KOCMOTE€HHBIX ()aKTOPOB, y4€T KOTOPHIX MMEET HEIPEPHIBHO BO3-
pacraromiee NMpaKTHYECKOe 3HAYCHHE B CBETE HEOOXOAMMOCTH PEUICHHUsS TJIO0AIBHBIX HKOJIOTH-
YEeCKUX 3a/1a4.

3. O3HaKOMHUTH C YaCTHOM METOJI0JIOTMEN acCTPOHOMMHM B LIEJISIX OBJIaJeHUs oOuie mMero-
JIOJIOTMEH €CTECTBEHHBIX HAayK U, TEM CaMbIM, JIOCTHXKEHHS BBICOKOI'O YPOBHS METOZOJOrMye-
CKOM KOMIIETEHTHOCTH.

4. Cnoco6cTBOBaTh (POPMHPOBAHUIO COBPEMEHHOTO €CTECTBEHHOHAYYHOI'O MHPOBO33pe-
HUS, B KOTOPOM aCTpOHOMHUYECKasi KapTUHA MUpa SBJISETCS BaKHEHIIEH 4acThi0 KApTUHBI MHUpa
(U3UYECKO.

5. ObecnieunTh BCECTOPOHHIOID, B TOM YMCJE TEOPETUUYECKYI0 M SKCIEPUMEHTAIbHYIO
npoeCCHOHATIBHYIO MPEIMETHYI0 (aCTPOHOMHMUYECKYIO) MOATOTOBKY COBPEMEHHOIO CIELHaIH-
cTa B 00acTH (PU3MKO-MaTeMaTHUECKOTO 00pa30BaHusl.

6. O3HaKOMUTb C YaCTHOM METOJOJIOTHEeN acTpo(U3UKU B LEJIAX OBJAJAECHUs 001 MeTo-
JIOJIOTUEN €CTECTBEHHBIX HAayK MU, TEM CaMbIM, JOCTHKEHUS BBICOKOTO YPOBHS METOAOJOrHYe-
CKOM KOMIIETEHTHOCTH.

2. MECTO JJUCHUILIUHBI B CTPYKTYPE OBPA3OBATEJIBHOMN INPOI'PAMMBI

Jucuunnnna «HebGecHas MexaHHKay SBISETCS 4acThIO0 Y4eOHOrO IJIaHa 10 HaIpaBJICHHIO
noarotoBku 44.03.05 Tlenarornueckoe oOpa3oBaHue (C IByMs MPO(UISIMHU MOATOTOBKH), MPO-
¢unmn «EcTecTBO3HaHME W JOMONHHUTENbHOE oOpa3oBanue». Hucummnuna b1.B.02.11B.07.02
«HebecHas MexaHukay» BkitoueHa B biiok b.1 «Jlucuuninusel (MOAYynH)» U SIBISETCS TUCHUILIH-
Ho# 1o BbIOOpY. Juciumnnuna peanusyercss B HTT'CIIU Ha kadenpe ecTeCTBEHHbIX HayK U Qu-
3UKO-MaTeMaTH4eCKOro o0pa3oBaHusl.

«HebecHas MexaHuKay», Kak ydeOHas TUCIMIUIMHA, IPEICTABISAET COOOH MHTETPUPYIOIINHA
Kypc, B KOTOpOM 000OIIAIOTCS MOTY4YEHHbIE CTyI€HTaMH 3HaHUA 10 (PU3UKE U MaTeMaTHukKe, 00-
pasys LeIOCTHYIO cucteMy. Tak, HanpuMmep, JMHAMUKA U KUHEMaTHKa COOCTBEHHOTO JIBUKEHUS
3B€3]] M IUIaHET, UX B3aHUMHOIO IepeMelleHus, TpeOyeT 3HaHHUS COOTBETCTBYIOIIMX pa3fesioB
MEXaHUKH. 3Be3/IHasi SBOJIIOLMS HA OMpEAETICHHBIM 3Tanax BO MHOTOM OIIpeJiesieTcs: OamaHcoM
CWJI TSATOTEHUS U JIaBJICHHS TOPSIUEro ra3a, B CUIIy Yero ONUCHIBACTCS YpaBHEHUSIMU MOJIEKYIISP-
HO-KMHETUYECKON Teopuu. V3ydeHHe MarHUTHOTO IOJIsS 3B€3] U MEPEMELIEHUE MX BELIECTBA
(Tuta3mel) TpeOyeT XOPOIIero MOHUMAaHUS 3aKOHOB dJIeKTpoMaraeTu3aMa. OCOOCHHOCTH CTPOCHUS
PENATUBUCTCKUX KOCMHUYECKUX OOBEKTOB CTAHOBSTCS IMOHATHBI JIMIIb HA OCHOBE MOJOXEHUU
TEOPUU OTHOCUTEIBHOCTH M KBAHTOBO-MEXaHWYECKUX MpejcTaBieHui. Takoi paznen Qpusnku,
KaK ONTHKA, TaK)Ke HAXOJUT OYECHb HMIMPOKOE MPHIIOKEHUE B acTpPOPHU3UKE, T.K. OCHOBHBIM HC-
TOYHHUKOM HH(pOpPMalMU O 3Be3[aX SIBISETCS AJIEKTPOMArHUTHOE H3JIyudeHHe. 3HaHUE 3aKOHO-
MepHOCTEH s/IepHOM (PU3MKH MO3BOJISET NOHATH PUPOTY SHEPrOBBIJICIICHUS B HEAPaAX 3BE3/I.



3. PE3YJIBTATBI OCBOEHUA JUCHUIIJIMHBI
[Iponecec n3ydeHus: AUCHUILUTMHBI HApaBieH Ha (GOPMUPOBAHUE U Pa3BUTHE CIEAYIOIINUX

KOMITeTeHIIHIA:
Kateropus Koj u HaumeHOBaHHE Ko 1 HaMeHOBaHUE HHIMKATOPA HOCTHKEHHS KOMIICTCHIIUH
(rpymma) KOMIICTCHIIUH
KOMIETEHIUI
[podeccuo- I1K-3 Cnocoben npume- | UIIK-3.1. 3HaeT 3aKOHOMEPHOCTH, IPUHIKIIBI U YPOBHU
HaJIbHBIC KOM- HSITh IPEAMETHBIC 3HA- (OpPMHUPOBaHUS U PeaTH3allU COCPIKAHIS 00pa30BaHUs; CTPYKTYPY,
HETeHIUN HUS TIPU pean3anun COCTaB U JUIAKTHYECCKUE CIMHHIBI CONEPIKAHMS MIKOIBHBIX

00pa30BaTENBFHOTO TPO-
necca

IPEIMETOB: ...

NIIK-3.2. YMeeT oCymecTBIATh 0TOOp y4eOHOTO CONepKAHMS IS
pean3alyy B pa3IngHbIX GpopmMax 00ydeHHs B COOTBETCTBUH C
JUIAKTHYECKHUMH LETSIMU U BO3PACTHBIMH OCOOCHHOCTAMH
oOygaromuxcs

WIIK-3.3. Brageer npeAMeTHBIM COep)KaHIEeM; yMEHUSMH 0TOOpa
BapUaTUBHOT'O COAEPKaHUs C yUETOM B3aHMOCBSI3U YPOUHOIl U
BHEYpOUHOii hopM 00yueHust

[TK-6. Cioco6en gpopmupo-
BaTh y 00yJaromuxcs yme-
HUS MOJICTUPOBATH O0BEK-
TBI ¥ IPOLIECCHI OKPYKAO-
LIEH peabHOCTH U 0JIb30-
BaThHCs 3aJaHHON MaTeMa-
THUYECKOH WM MH(pOpMaH-
OHHOM MOJIeTbI0

NIIK-6.1. 3Haert:

00IIIKe TIOHATHS, TCOPUH, IPABKJIIA, 3aKOHbI, 3AKOHOMEPHOCTH
MPEMETHBIX 00J1acTeli OHOIOTHs, XUMHUS, (PU3UKA OMPEICIISIONIUE
B3aUMOCBSI3b KHUBBIX OPIraHU3MOB M UX Pa3HOOOpa3us ¢ OKPYKAOIICH
HX CPEION ¥ MPUMEHSET UX B IPO(PECCHOHATBLHOM ACSITEIBHOCTH;
MPUHIUIIBI )YHKIHOHUPOBAHHUS JKUBBIX CHCTEM M UX H3MEHEHHUE MO
BJIMSTHMEM aHTPOIOTeHHBIX (JAKTOPOB.

HIIK-6.2. YMmeeT:

OOBACHATH (PU3UKO-XUMUIECKHE OCHOBEI OMOJIOTHYECKIX IIPOIIECCOB
1; OPHEHTHPOBATHCS B BOMPOCAX (PH3UKO-XUMHUIECKOTO H
OMOXMMHYECKOTO SIMHCTBA OPTaHMYECKOTO MHpa.

HIIK-6.3. Bnageer:

KJIACCHIECKHMHU ¥ COBPEMEHHBIMH METOAaMHU H METOTNISCKUMHU
MpUeMaMH OpraHU3aI[uH U IPOBEICHUS] €CTECTBEHHOHAYYHOTO
JKCIIEPUMEHTA, TUIAHUPOBAHUIO, aHAIHM3Y U OLICHKE PE3yJIbTaToOB
HCCIICIOBAaHHUHN B IPEJAMETHBIX 001aCTsIX OMOJIOTHS, XMMUs, (PU3HKA.

IIpu n3y4eHnn aCTpPOHOMUU CTYJEHT JAOJIKEH

3HATh.

— CUCTEMY HAayYHBIX 3HaHUH B Pa3JIMYHBIX pa3aciiax COBpCMeHHOﬁ ACTPOHOMUU;
— MCTOABI U METOJOJIOTHIO COBPEMCECHHBIX ACTPOHOMUYCCKHUX HCCIIeI0BAHUIM.

yMeTb:

— IPOBOAUTE ACTPOHOMHUUYCCKUEC Ha6J'II-OI[€HI/I$I;
— peliaTh 3aJa4d Ha OIPCACICHUC HeOeCHBIX KOOpAUHAT U IIPUMCHCHHUEC 3aKOHOB JIBHUIKC-

HUA IIJIAHCT.

4. CTPYKTYPA U COAEP)KAHUE JUCIIUITJINHBI

4.1. O0beM JUCHUILIMHBI H BU/bl KOHTAKTHON H CAMOCTOSATEJIbHOI padoThI
OO1ast TpYJ0EMKOCTh AMCHIHUILUIMHBI cocTaBiseT 3 3a4. ef1. (108 yacoB), ux pacnpenenenue
10 BUJaM palboT MPEACTaBICHO B TaOIHIIE.

Pacnpenesienue Tpya0eMKOCTH JUCHHUILIMHBI 10 BUAaM padoT

®dopma 00yyeHust
Bun pabotbt Ounas
10 cemectp
OO01ast Tpy/10eMKOCTh THCHMILJIMHBI 110 Y4eOHOMY IIAaHY 108




KonTakTHas pabora, B TOM 4HcCJe: 36
Jlexun 12
JlaGopaTopHbie pabOTHI 24
CamocrosiTeibHas padoTa, B TOM YHUCIIE: 45
M3yuenune TeopeTnyeckoro Kypca 20
CamomnoaroroBka K TEKyIieMy KOHTPOJIIO 3HaHHUM 25
[TonroroBka K SK3aMeHy, c/laya dK3aMeHa 27

4.2. Y4eOHO-TeMATHYECKMIl [JIaH

KonraktHas pabota
HaumenoBanue pa3aenoB u TeM | Bcero, Camocr, | POPMEI TeKy1Le-
wacos | Jlekmm ITpaxr. JIab. aGoTa IO KOHTPOJIA
AUCITHILTHHEI (MOI[yJI;I) H 3aHATHS | PabOTHI p YCIEBAaEMOCTHU
Bsenenue. IIpenmer actpoHoMun.
DBOJIIOIHS B3TJISAI0B HA CTPOSHUE 2 1 - - 1 Ormpoc, Tect
Bcenennoi.
Tewma 1. HeGecHas cdepa, ropu-
30HTaJIbHAS U YKBATOpUATHHAS
CHUCTEMBbI KOOPAMHAT. 3BE3JHbIC Ompoc, Tecr,
p ) 11 1 - 4 6 OTYeT 110 J1a0.
KapThl. Buaumoe rogudHoe 1Bu- AGoTe
»enue ColHIa, ero MPUYUHBL U p
CJICJICTBUSI.
Ompoc, Tect
Tema 2. Cuctema cueTa BpeMeHHU. poc, i
7 1 - 2 4 OTYeT 1O J1al.
Kanenmapu, ux 3a7a4v ¥ OCHOBBI.
pabore
Tema 3. CTpoeHHE 1 KHHEMATHKA Ormpoc, TecT,
CosiHeuHOM cucTeMbl. JIBHKeHHE 7 1 - 2 4 OTYeT 10 J1a0.
Jlynsbl. 3aTMeHHSI. pabote
Tema 4. O0001IEHHBIEC 3aKOHBI
Kemuepa. 3agaya MHOTHX Tel.
Mertomsl pacueTa TPaeKTOPUHU Onpoc, Tecr,
P p p 13 2 - 4 7 OTYET 10 J1al.
KOCMHUYECKHX MoJIeToB. Buanmoe
pabore
newkenue ceetmil. Kondurypa-
I[UU TIJIaHET.
Tema 5. OcHOBBI acTpoU3UKU U
METO/IbI ACTPOPU3NIECUX UCCIIe- Omnpoc, Tecr,
noBaHuil. MeTobl actpodoTo- 7 1 - 2 4 OTYeT 10 J1al.
METpUU. DJIEMEHTHI TeOpeTHuYe- pabote
CKOH acTpOo(PH3UKH.
Tema 6. IIpupona ten CosnHeuHOM
Ompoc, TecT,
cuctemsl. [Ipoucxoxnenue Coi-
. 7 1 - 2 4 OTYET 10 J1al.
HeuHoU cucteMbl. Pusnka ComH-
pabore
a.
Tema 7. JIBe rpymiibl G0IBIINX Omnpoc, Tecr,
miaHeT. Manbie Tena ComHeYHOU 7 1 - 2 4 OTYeT 1o J1al.
cuctembl. KomeTsl. pabote
Tema 8. 3Be3b1. OCHOBHBIC Xa-
pakTepucTUKH 3Be31. JJuarpamma
['epummpynra-Peccena. BayT- 9 1 - 3 5 Ompoc, Tect
pEeHHee CTpOoeHHue 3Be3/1. DBOJIO-
uus 3Be311. Kparaeie 3Be3/15b1.




JIBOMHEIE CHCTEMBI.

Tema 9. CoOcTBEHHBIE IBIKEHUS
Y JTy4eBbIE CKOPOCTH 3BE3]I.
3Be3/IHbIE CKOTICHHS U aCCOIIHa- 9 1 - 3 5 Ompoc, Tect
nuu. ['amaktuku. Bueranaktunue-
CKast aCTPOHOMHMSI.

Tema 10. DaemMeHTHI pensiTH-
BUCTCKOM KocMmonoruu. CtaH-

2 1 - - 1 Ormpoc, Tect
JapTHast KOCMOJIOTHYECKasi MO-
nensb ("ropsiueit” Beenennoil).
DK3aMeH 27 27
Hroro 108 12 - 24 72

4.3. Coaep:xanue pa3/iesioB (TeM) TUCUMIIUHBI

BBenenue.

[Tpenmer actpoHomuu. Paznensl actpoHomuu. Teopernueckoe, MHPOBO33PEHUYECKOE U
HapOJHOXO35ICTBEHHOE 3HAYEHMs acTpOHOMMM. CBS3b aCTpPOHOMHUHU € ApyrumMu Haykamu. Oco-
OCHHOCTH aCTPOHOMHYECKUX HccienoBanuil. Kparkuii nctopuueckuii 0030p pa3BUTHS acTPOHO-
MUHU.

Tema 1. HeGecnas cdepa, ropu3oHTAIBLHAS U IKBATOPUAJIbHAS CHCTEMbI KOOPAMHAT.
3Be3aHbIe KapThl. Bugumoe roqnnynoe apuxenue CosHna, ero NpUYMHbI U CICACTBHA.

[Tpeamer chepuueckoii actpoHomuu. [TonsTie 0 Kpyrax Ha cdepe, chepudecKux yriax u
TPEYroJbHUKaX. DJIEeMEHThI c(hepuyecKoil TPUrOHOMETPHUH: (POPMYJIbl KOCUHYCOB, CUHYCOB, I1Si-
TH 3JIEMEHTOB.

KoopauHaTsl ToukH Ha 3eMHOM MoBepXHOCTHU. ['eorpaduueckas cucrema koopauHar. [lo-
HATHE “HeOecHast chepa”. ACTpOHOMUYECKHE KOOPIMWHATHBIE CUCTEMbI: TOPH30HTAIbHAS, SKBa-
TOpHUaJIbHAs, UX Ha3HaueHWe W o0ylacTH NpUMeHeHMs. Teopema O BBICOTE CEBEPHOIO IOJOCA
mupa. Kynbmunanuu. 3eHUTHOE pacCTOSHUE CBETUJIA B MOMEHTBI BEPXHEM M HUXKHEH KyJIbMHU-
Hauuil. Bocxon u 3axon cBetuil. Tpu 30HBI CBETWII: HE3aXOASIIUE, HEBOCXOAAIIUE, BOCXOAALINE
u 3axozsimue. Ousnueckuil TOPU30HT, €ro JANbHOCTh U NMOHMKeHUE. CyTOUHOE JBUKEHHUE CBE-
THJI IPY HAOJIIO/IEHUSX Ha pa3HbIX reorpapuuecky MmMupoTax.

JBuxenne 3emnn Bokpyr ConHia ¥ BuauMoe ABMkeHne CoJiHIa Mo SKJIMNTHKE. 30AHa-
KaJIbHBbIE cO3BE3/1Ms. ['0quuHbIE U3MEHEHHS NPAMOTO BOCXO0KJIeHUs U ckiaoHeHus ComnHua. Oc-
HOBHbBIE TOUKH SKIUNTUKHU. Tpornnueckuit rog. DKIUNTUYECKAs CHUCTEMa KOOPJAUHAT, 00JIacTh ee
npuMeHeHud. ['oguunoe nBrmxkeHue CojHLIA NMpU HAOMIOACHUSAX Ha Pa3HBIX TeorpapuuecKux
mpoTax. OObsICHEHNE CMEHbI BpEMEH T'ojia ¥ HAIMYUs KIMMaTHYECKUX MOSICOB.

Tema 2. Cucrema cuera Bpemenu. Kanennapu, ux 3aga4m u OCHOBBI.

AcTpoHOMHUYECKHE CIOCOOBI U3MepeHus: BpeMeHH. [lIkanbel BpeMeHu: 3Be3/Hasi, HCTUHHAs
COJIHEYHAs1, CPEAHsS COJIHEUHAs. Y paBHEHHE BPEMEHH, €r0 KOMIOHEHTHl. COOTHOLIEHUE MEXIY
IIKaJIaM{ 3BE3/IHOTO M CPEJHEr0 COJHEYHOIo BpeMeHH. MecTHOe BpeMs, CBSI3b MECTHOTO Bpe-
MEHH ¢ reorpaguueckoi J0IroToi Mecta HabmoaeHus. BeemupHoe Bpems, MosicCHOe, JeKpeTHOe
u ce3oHHOe BpeMst. Kanenaape. JInHus cMeHbI KalleHAApHBIX AaT.

[TapamnakTuueckuil TpeyroiapHuk. [lepexon oT 0OHON CHUCTEMBI aCTPOHOMHUUYECKUX KOOP-
OUHAT K Apyroil. @opMymbl Ui BBIUMCICHHS a3MMyTa U BPEMEHHM BOCXO/a M 3aX0/a CBETHIL
AcTtpoHomMHuecKas pedpakius U ee CIEACTBUS.

[Tpeamet mpakTuueckoi actpoHomur. OCHOBHBIE 3a/1a4M CITY»KOBI BpemeHu. HepaBHOMED-
HOCTh 0CEBOTr0 BparieHus 3emin. DdemepuaHoe Bpems. [Ipubopsl A perucTpanuu U XpaHe-
HUSL TOYHOTO BPEMEHH. XapaKTepUCTHUKH aCTPOHOMUYECKHX YacOB; MOIMpaBKa, X0, BapUallus
Xo0J1a. MasTHUKOBBIE, KBapILIEBbIE U aTOMHBIE yackl. AToMHOe BpeMms. Ilepenaua curuanaos Tod-
HOTO BpeMeHu notpedurento. KoopanHupoBaHHOe BpeMsi.

[Ipeamer moneBoit actpoHomuu. OmnpexneneHue reorpauyeckoil MMPOTHI MecTa I0
Ha0JI0-/ICHUIO JBYX 3BE€3]l Ha paBHBIX BbIcOoTax (crnocolb IleBnona). Onpenenenue reorpaduue-
CKOH 1onrotsl Mecta. Onpeaenenne a3uMyTa 3eMHOro npeamMera. OnpeaeneHue mMupoThI.




[Tpenver dyHmaMeHTaTbHOU (MEPHUIMAHHOW) acTpOMETpUU. AOCOIIOTHBIC OMpPEISICHHUS
NpsAMBIX BOCXOXkAeHUW 3Be3d. [laccaxHbii MHCTpyMeHT. MepuanaHHbld KpyT. OKyJISApHbBINA
MHUKpOMETp. AOGCONIIOTHBIE ONpeesIeHUs] CKIOHEHUH 3Be31. OTHOCUTENbHBIE ONpEaeIICHUs Mpsi-
MBIX BOCXOKJIEHHUH U ckioHeHui 3Be3q. CoOCTBEeHHbIE IBMKEHUs 3Be3/1. OTHOCUTENbHbIE KaTa-
JIOTH TIOJIOKEHUI U COOCTBEHHBIX JBIDKEHUH 3Be37. Omnpenenenne acTpoOMETpUIECKUX MapaMeT-
POB HEOECHBIX Tell C MOMOIIbI0 KocMuYeckux cTanuui. [lonstue o paguoacrpomerpuun. Omuob-
KU HaOJIIOICHUH.

Tema 3. Ctpoenue n kuHemMaTtuka CosiHedHoi cucTtembl. /ABukenue Jlynol. 3aTme-
HHUS.

OnemeHTbl 0pOuUT. [IpUHLIMIIBI onpeaeneHus: SJIEMEHTOB OpOUT u3 HabmoAeHui. Ddeme-
puzbL; moHATHE O pacuere ddemepun. [Ipsamas u obpaTHas 3a7auu HEOECHON MEXaHUKH.

Bosmymiennoe aBmxeHue. BekoBble W MepHOIMYECKHE BO3MYILEHUS 3JIEMEHTOB OpOUT.
JIBuxkenne B cucteme n-ten. Pesonancueie opouthl. Chepsl aeiicTBus miaHeT. Poib CBETOBOTO
JaBJICHUSI, aHU30TPOIHOCTHU nepensiyueHus u agpdekra [loiitunra — PobepTcona B Bo3MyIeHun
OpOUT TN MaJI0 MACCHI.

DyHIaMeHTalbHbIE ACTPOHOMHYECKHUE TOCTOSTHHBIE.

Jlyna — ecrectBeHHbll cnyTHUK 3emund. Pa3el Jlynsl. Bugumoe nsuxkenue JlyHsl 1o
HebecHOU cepe. Xapaktepuctuku opoutsl JlyHel. Bo3myienus snemeHTOB OpOUTHI JIyHBIL.
Opo6uta JIyHbI B 3JTUNTHYECKOM NIpuOmkeHun. Cuaepuieckuil, CHHOAMYECKH, aHOMaTUCTHYe-
CKUU M JApakOHMYeCKHil mecsubl. J[pakoHudeckuil ro. XapakTepuCTHKU BpaieHus JIyHbl Bo-
Kpyr ocu. 3akoH Kaccunu. JInbpauuu JIyHsl.

[ToxpbiTHs, MpoxoxaeHus, 3aTMeHus. CollHeYHbIE U JIYHHBIE 3aTMEHHUA. Y CJIOBHS, HEOO-
XOJMMBIe JJIsl HacTyIuieHus 3atMeHuit. Capoc. Haydneie 3agaun, pemaembie pu HaOIIOACHUSIX
COJIHEYHBIX U JTYHHBIX 3aTMEHHII.

Tema 4. O0o0mennbIe 3akoHbI Kemsiepa. 3agaua mHorux tes. Meroasl pacuera Tpa-
eKTOPHH KOCMHYECKHX 1oJieToB. Bunnmoe nBu:kenue ceerui. Konpurypanuu nianer.

[IpenmeT TeopeTHUECKON aCTPOHOMUHU M HEOECHON MeXaHUKU. Buaumele IBUKEHUS IUIa-
HeT. Kondurypamuu nnaner. I'eonientpudeckas cucrema mupa lltonemes. ['enuonentpudeckas
cucrema mupa KonepHuka u ee uaeonornueckoe 3HaueHue. OObsICHEHHE BUAMMOIO METIE00-
Pa3HOTro BHXKEHUS TUIaHET. ACTPOHOMHUYECKHE Ueu bpyHO U UX U€0JIOTHYeCKOe 3HaUCHHUE.

CuHoaMuecKre U CUAEpUUECKHe TIepruoibl 0OpalleHnii IIaHeT. Y paBHEHUSI CHHOAUYECKO-
r'O JBUKCHHUS.

3akonbl Kemyepa B mnepBoHayalbHOM (OpPMYIUpPOBKE. 3aKOH BCEMHUPHOIO TATOTEHHUS.
JIBu>KeHMe Ten B IpaBUTALlMOHHOM IOJIe. 3a/1a4ya ABYX Tell. VIHTerpaibsl SHEpru 1 MOMEHTA HM-
nynbca. O600meHHbIe 3aK0HbI Keriepa, ux BBIBOJ. XapakTepHble OpOUTHI HeOecHBIX Tell. [lep-
Basi, BTOpasi U TPETbs KOCMUYECKHE CKOPOCTU. XapaKTEPUCTUKH AIITUITHIECKON OpOUTHI.

JlokazatenbcTBa ABMKeHUS 3emiin Bokpyr ConHIa: rogudHble abeppanust U napajiakc,
NEepUOJIMYECKNE U3MEHEHUS JIyUeBbIX CKOPOCTEH 3Be3. XapaKTepUCTHUKU OpOUTH 3eMin. AcCT-
pOHOMUYECKAs €IMHULIA.

Tema 5. OcHOBBI aCTPOPHU3UKH U METOAbI acTpogu3ndecux uccjaenoBannii. Meroanl
acTtpogoToMeTpuH. JIeMEeHThl TeOPeTHYECKOH aCTPO(PU3UKH.

Teneckonel U UX HazHaueHUE. MUPOBO33pEHYECKOE 3HAYEHUE ACTPOHOMHYECKHUX OTKPBI-
tuit ["anunes. OCHOBHBIE XapaKTEPUCTUKU TEJIECKONOB: CBETOCUIIA, YBEIMUEHHE, pa3peliaronias
CHOCOOHOCTh, MPOHUIIAONIAs CUJIa, YToJI NoJs 3peHus. PedpakTopbl U pedaekTopbl: UX JOCTO-
WHCTBA, HEIOCTaTKH, 00JIaCTh MPUMEHEHHUsI. 3epKaJIbHO-IMH30BbIe cUcTeMbl. CoJIHeUHbIE Telle-
ckombl. MHCTpyMEHTHI A1l HaOMIOIeHUH B Pa3MYHbIX AMANa30HAX JUIMH BOJH: PaAHOTENeCcKO-
b, TEJIECKOMBI JJIsl HaOIIOACHUN B raMMa, PEHTI€HOBCKOM, YJIbTpapuoIeTOBOM U MH(paKpac-
HOM JHara3oHax 3JIEKTPOMarHUTHOrO u3nydeHus. [IpuGopsl KOpmycKyJIsIpHOW acTpOHOMHH.
Kocmuueckue Teneckorsl.

[TpueMHUKH M3ITydeHHs: 1J1a3, (HOTOIMYIbCHS, (POTORIEMEHT, (POTOYMHOKHUTENb, IJIEK-
TPOHHO-ONTHYECKUU TMpeobpazoBarenb, 0osomerp, pamguomerp, [13C-marpuiia. OcHOBHBIE Xa-
PaKTEpUCTUKU MPUEMHHUKOB H3inyueHus. Crektporpadsl. OCHOBHBIE 3IE€MEHThI CIIEKTPAIBHOTO
ananu3a. Marautorpadsl. OcHoBHBIE 00cepBaTopuu PO u mupa.



Tema 6. IIpupona tea CoaHeunoii cucremsl. Ilpoucxoxaenue CorHeyHO# cUCTEMBI.
®usuka CosHua.

Connue. OnpeneneHne YMCISHHOTO 3HAYEHNUs aCTPOHOMUYECKON euHuIbl. OnpenencHue
pa3smepoB, Maccel U cpegHeil miuotHoctd ConHua. I'enmorpaduueckas cucreMa KOOpAMHAT.
Bpamenne Connua Bokpyr ocu. Metoasl onpeaenenust remmneparypsl Cosnua. Temmeparypbl
s dexTuBHas, 11BeTOBas, sspkocTtHas. CoyiHeuHas rnoctosiHHas. DddekT 3eemana. OOmee u Jo-
KaJbHble MarHUTHbIE 101 ConHua. VICTOUHUKY COJIHEYHON SHEPTHH.

Mogens crpoenus ConHua. fnpo, 30Ha JTy4HCTOrO NEPEHOCa YJHEPIUH, KOHBEKTUBHAS 30-
Ha. PoTtochepa u porochepusie oOpazoBanus: Tpanyisanus, pakensl, marHa. OnpeneneHue Ka-
YECTBEHHOI'O U KOJIMYECTBEHHOIO0 XUMHUECKOro cocTaBa (POTOCGHEPhI C MOMOIBIO CIIEKTPAIbHO-
ro anamm3a. Xpomocepa ConHIA: IUNIOTHOCTb, TEMIIEpaTypa, XMMHYECKHH cocTaB. XpOMO-
cdepHble 00pa3oBaHus: (IIOKKYJIbI, BOJOKHA, CIUKYJIbI, XpoMochepHble BenblKU. CosHeuHas
kopoHa. CrniekTp u temneparypa kopoHbl. Koponanbusie aeipbl. CosHeuHblil BeTep. ColHeuHas
AKTUBHOCTb U €€ HUKINYHOCTb. COITHEYHO-36MHBIE CBSI3H.

MeTtonbl onpeneneHus pa3MepoB U GopMbl 3emin. TpuaHTyIsSIUsa. 3eMHOW AIUTUTICOUT U
ero sneMeHTsl. Kocmuueckas Tpuanryisanus. I'eoun.

[Ipenmer rpaBumerpun. OnpeneneHne Maccbl 3eMJM M TPaBUTALIMOHHOW IOCTOSIHHOM:
metons! Monmn u Kapenmuma. AGCOMIOTHEIE M OTHOCHTEIIBHBIE METOJIBI ONPEIEICHHS CHITEI TS-
xecTu. [loHsTHE 00 M3yyeHUU IPaBUTALMOHHOTO MOJS 3€MJIM METOAAMU KOCMOHABTHKU. AHO-
MaJIMH CUJIBI TSKECTH.

AcTpoHOMMYECKasA, T€0/1€3MUECKasi U TeOLEHTPUUECKAsl IIUPOTHl TOUKU HA IOBEPXHOCTH
3emiu. TonoueHTpuYeCKre U reOLEHTPHUECKUE KOOPAMHATEI HEOECHBIX Tell.

[Tpenmer reopusuku. OCHOBHBIE METObl U3yUEHHUS] BHYTpEHHEro crpoeHus 3emiu. Cos-
pe-MEHHbIE NPEJCTaBIeHUsl O CTpoeHHU U 3Bomouuu 3emiu. CTpykTypa atmochepbl 3eMilH.
TennoBoii n ra3oBsIil OanmaHckl aTMOC(EpBl. DKOIOTHIECKUE MPOOJIEMBI M BO3MOXKHBIE ITyTH MX
pelLIeHusl.

Tema 7. JIpe rpynnbl 0oabmux mianer. MaJjsie Tesa CosiHeuHo# cucteMbl. KomeTsl.

AHaJIn3 OCHOBHBIX XapaKTepUCTHK Ooibiiux miaaHeT ConaHeyHol cuctemsl. OOiue 3aKo-
HoMmepHOcTH CosiHeuHoM cucreMmsbl. JIBe rpymnmbl Oonbmiux miaHeT. OCOOEHHOCTH Kaxaou M3
IpyMIl.

[InaHeTsl 3eMHOM TpyIIbL: 00IIee ONMUCAHUE KaXa0M U3 MJIaHeT, GU3NYECKUe YCIOBUS Ha
MOBEPXHOCTH, MOJIETM BHYTPEHHETO CTPOSHMsI, aTMOC(EpPbl, MAarHUTHBIE MOJIST 1 MArHUTOC(EPHI.
[InaHeThI-rTUranThl: O0IIee ONMMCAHUE KaXKI0M U3 TUIaHET, MOJIEIM BHYTPEHHETO CTPOEHHUS, aTMO-
cdepbl, MarHUTHBIE 110JIs1, MarHUTocQepsl. I1myToH.

Jlyna, nynnsii penbed, puzndeckue ycnonus Ha JIyne. ClyTHUKY TUTaHET.

Mansie Tena Conneunoi cuctemsl. Actepouipl. Homenknarypa acreponsioB. Ocob6eHHO-
ctu opbut. OO0mmMe xapakTepuCTHKU acTtepouoB. Hambonee mHTepecHble actepouanl. [losic
Koiinepa. Kometsl. CTpoeHue sigpa, rojoBbl M1 XBOCTOB KOMET, X XUMHUYECKHH cocTaB. OpOUTHI
KoMeT, ceMericTBa komeT. O6mako Oopta. Kop. DBomorust komer. Hanbonee nuurepecHbie Kome-
THI.

[TeuteBast komroHneHTa CoOJIHEUHON CUCTEMBI. 30AMaKaibHbIN cBeT. CropagudyecKkue Me-
TEOpHbIE Tesa. MeTeopouHbple poM U UX BO3HUKHOBeHHE. CriopagudecKkue METEOpbl; METEop-
HbIE TOTOKU U UX paJiiaHThl. XUMUYECKHI COCTaB METEOPHBIX TEl.

Bonunsl. MeteopuThl, UX XUMUYECKUH cocTaB U (usnueckas npupona. Kmaccuduxarms
MeTeopHuTOB. Bo3pacT MereopuToB. BO3MOXHBIE POIUTENBCKHE Tesa. TYHIyCCKOE SIBICHUE.
AcTpoOieMsl.

Tema 8. 3Be3apl. OcHOBHbIe XxapakTepucTHku 3Be3l. /uarpamma Iepummpysra-
Peccenna. BuyTpeHHee cTpoeHue 3Be3l1. JBoawnus 38e31. Kparubie 3Be31bl. /IBoiiHbIe cH-
CTeMBbl.

3Be3na Kak (hopMa CyIIeCTBOBAHUS MaTepHH. TpUTOHOMETPUUYECKUN METO/ ONpeieiIeHus
paccTosiHUM /10 3B€3]1 - TpUroOHOMeTpuUeckuil napamnakc. [lapcek. TanreHunanpHas v JydyeBas
ckopoctu 3Be3/. [IpocTpancTBeHHas cKkOpocTh. Buarmblie 1 aOCOMOTHBIE BETUYMHBI 3Be31. Mo-
Iynb paccTosHui. LlBeToBbie cuctemsl. LBeTa 3Be3n. CrekTpsl 3Be3. ['apBapickas cnekTpalib-
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Has Kiaccupukanus. XUMHYECKHH COCTaB 3BE3MHBIX aTMocdep. OCHOBHBIE XapaKTEPUCTHUKU
3BE3J: Macca, panyc, TEMIEPaTypa, CBETUMOCTh. CBSA3b MEXAY Pa3IU4YHBIMU XapaKTCPUCTHKA-
MU 3Be3: aquarpammsl ['epummpynra — Peccena, “macca-cBeTumocts” 1 “macca-panuyc”. Knac-
Cbl cBETUMOCTH. CIIeKTpabHbIE IIaPaJLIAKCHI.

JIBoiiHBIE M KpaTHBIE 3Be3/bl, MX Kiaccuukauus. V3yueHue ABOHHBIX M 3aTMEHHO-
JBOMHBIX 3B€3]1 JIs ITOJIyYE€HUs1 OCHOBHBIX XapaKTEPUCTHK — Macc, pa3MepoB, cBeTumoctel. du-
3MYECKHE TIePEeMEHHBIC 3BE3/Ibl M MX Kiaccu(UKaIus 1o XapakTepy nepeMeHHocTu. Mozenu me-
peMeHHbIX 3Be31. COOTHOLIEHUE “TIEPUOI-CBETUMOCTD™ JJI IPABWJIBHBIX IIEPEMEHHBIX 3BE31 U
UCIIOJIB30BaHUE 3TOr0 COOTHOLICHUS IS ONpEACIICHUs paccTosHui. Benbixusaronme, Hosbie n
CBEpXHOBBIE 3BE3/IBI.

CxoruteHus: 3Be3]: paccesHHble W 1mapoBbie. uarpamma ['epummpynra — Peccena ans
3BE3IHBIX CKOIUICHWH. 3HaYCHUE U3Y4YCHUs CKOIUICHHUU JJIA CO3/IaHUs TEOPUM 3BE3JHON 3BOJIO-
LUU.

BHyTpeHHee cTpoeHne, HCTOYHUKH SHEPTMM U MOJEIH 3BE3[l C pasHbIMU MaccaMHu. beibie
KapJIMKU, HEUTPOHHBIE 3BE3/bl (ILyJIbCAPBI) U YEPHBIE ABIPHI KAK 3aKJIIOUUTEIbHBIE CTAIUU 3BO-
JIFOIIMY 3BE€3. DBOJIOIMOHHBIN CMBICT Auarpammel [ epimmnpynra — Peccena.

Tema 9. CoGcTBeHHbIE IBHKEHHUS U Jy4eBble CKOPOCTH 3Be3/l. 3Be3/IHble CKOMIeHUSs
u accomuanuu. 'anakTuku. BHerajakTuyeckasi aCTpOHOMHUS.

Kpatkuit 0630p crpoenus ['anaktuku. Pazmepsl, popma ['anakTuku, oObEKThI, BXOJSIINE B
ee coctaB. Pacnipenenenue 3Be3n B ['anaktuke. Mieunsiil myTs. ["alakTrueckas cucrema Koop-
JUHAT.

[Tonoxenne Connua B ["anaktuke. @YHKIUU CBETUMOCTH, OJIeCKa U 3BE3JHOM IJIOTHOCTH
B okpecTHOCTsAX ConHua. MectHas cucrema 3Be3z. OnpezeneHne KOOpJAUHAT areKca rajlakTuie-
ckoro JBuxeHus: COHEUHOW CHUCTEMBbl MO COOCTBEHHBIM JIBUKEHUSM M JIy4EBBIM CKOPOCTSIM
3Be3a. Bpamenne ['anakruku. 'anaktuyeckas opoura Comnna. Macca [anakTuki.

ITeeBas cocraBisAroIas MEX3BE3JHOU cpenpl. [InaHeTapHble TYMaHHOCTH, UX CIEKTpP H
MexaHu3M cBedeHus. Kpabosuanas TymanHocTb. Mex3Be3nnbiii ra3z. O6mactu HI u HIL Ta-
30IIbLIEBBIE KOMILIEKCHI. BinsHMe Hanuuus ra3a u nplid B ['aakTuKe Ha ONpeeNIeHue paccTos-
Hull. CnimpanbHas ctpyktypa ['anaktuku. Tunel Hacenenus. Iloacucrems! [Manaktuxu. Sapo u
oKoJjiosifiepHas 06aacTb. MaruutHele nois ["anaktuku. Kocmuueckue myqm.

Teopun npoucxoxIeHUS 3BE31.

OTtkpbiTHEe Mupa ranaktuk. OnpeaeneHue paccTosHui a0 rajmakTuk. Knaccuduxanus ra-
nakTuK 1o XaOOmy. du3nueckue XapaKTepUCTHKU TaJaKTUK: pa3Mepbl, Macca, CBETUMOCTb,
BpallleHUE, CIEKTPhl, COCTaB HAceleHMs. Slapa ranakTukK. ['aJakTUKU C aKTUBHBIMH SIPAMHU.
B3aumoneiictBytonue ranaktuku. KBazapsl. CKoruieHus TalakTHK. MecTHas cucTema rajlakTHK.
Onwucanue Ommxaimmx ramnaktuk: bombmoe n Manoe Maremtanossl OOnaka, ranaktuka AH-
JIpomeabl. MeTaraiakTHka.

Tema 10. Di1eMeHTHI PeIATHBHCTCKOH KocMooruu. CTaH-IJapTHAas KOCMOJIOTMYe-
ckasi moaeJib ("'ropsiveii’ BeesieHHoii).

ITpenmer kocmosoruu. KpacHoe cMeleHre 1 KOCMOJIOTHYECKOE paclinpeHue BeenenHou.
[Tocrosinnas Xab6na. Bo3pact Bceenennoil. @oromerpudeckuii, rpaBUTAllMOHHBI U TEPMOJIH-
HaMHUYECKUM MapagoKchl. MepapXu4HOCTh CTPYKTYphl BeeneHHoi.

Pannue cragun sBomonuu Beenennoil. PenukroBoe uznyuenue. IIpoucxoxaenne xpyn-
HOMacIITabHO cTpykTypsl Bcenennoit. Kputuueckass miotHocTh. CkpeiTas macca. Mojenu
BcenenHoi.

5. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

[TpoGiieMHOe, TPaKTUKO-OPHUEHTUPOBAHHOE 00yueHue. MareMaTiH4eckoe MoJIeTMpOBaHIE
ACTPOHOMMYECKHX siBJeHUH. JlabopaTOpHBI MPAKTUKYM.

6. YYHEBHO-METOJUYECKHUE MATEPHUAJIbBI
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6.1. MeTonnyeckue yKa3aHusi 10 OPraHU3aluM U MPOBEICHNI0
JIa00paTOPHBIX 3aHATUI

OcHoBHBIC 32124 NPAKTHKYMa:

e yriuyOJeHHe U 3aKpEeIUIEHUE TEOPETUYECKUX 3HAHWM MOCPEICTBOM COIOCTABIEHUS UX C

JKCIIEPUMEHTAIBHBIMU OIBITAMU;

® 3HAaKOMCTBO C npuOopamu, o0OpYyJOBaHHMEM MU MaTepHajaMH, HEOOXOIHMMBIMU AJIS IO-

CTaHOBKH 3KCIICPUMEHTA;

e (opMupoBaHHE YMEHHMI U HaBBIKOB OOpaleHus ¢ mpubopamMu U 000pyIOBaHUEM C yUe-

TOM MIPaBUJ U TPEOOBAHUI TEXHUKU OE30MaCHOCTH.

IIpumeuanue. Teopernuecknii mMarepuall, MOIJICKAIUUNA M3YYEHHUIO NPU MOATOTOBKE K
BBITTOJIHEHUIO KXJ0W J1a00paTopHOil paboThI, YaCTUYHO COJCPKHUTCSA B MHCTPYKUMAX. Tam xe
IPUBOJUTCS CIIUCOK JIOTOJIHUTENIHONW JINTepaTyphl 11 0oJiee MOAPOOHOro U3y4eHHs TEOpHH,
u3JaraeTcs rnepeueHb 00OpyIOBaHUsA, COAEP)KAHHE IKCIEPUMEHTAIBHON YacTH, METOAMUKA BbI-
IIOJTHEHUHU HKCIEPUMEHTa, TpeOOBAaHUS K OTUETY, KOHTPOJIbHBIE BOIIPOCH! JOIMYCKA K BBIIOJIHE-
HUIO pabOTHI M 3a4eTa MO0 He.

Teopetnuecknii martepual, NOUICKAIIUA M3YYEHHUIO IPU IOATOTOBKE K BBINOJIHEHHIO
KaX/I01 1a00paTopHOi pabOTHI, MPUBOJUTCS B METOJMUYECKUX YKa3aHUAX MpakTUKyma. Tam ke
yKa3bIBAETCS CIIUCOK JIOMOJIHUTENIBHOM JIUTEepaTyphl Ui 0ojiee MOAPOOHOro U3y4eHUs TEOpHH,
U3JIaraeTcs rnepeueHb 000pYJAOBaHMS M COJAEpKAaHUE HKCIEPUMEHTAIbHON YacTH, ONKCAHBI Me-
TOJIMKA BBIIOJIHEHHSI KCIIEPUMEHTa, TPeOOBaHUS IO OTYETY U MPUBEAECHbBI KOHTPOJIbHBIE BOIPO-
ChlI JIONTYCKa K BBIIOJHEHUIO pabOThI U 3a4eTa 110 He.

Tembl J1a60paTOPHBIX PadoT
. HebecHas cdepa u skBatopuanbHasi CUCTEMa KOOPJUHAT.
. 3BE€3IHbIE KapThl U aTJIaChl.
. Bpems u ero usmepenue. Kanengapu.
. l'opusonTtanbHas cucrema koopauHar. [logBuxHas kapta 3Be3AHOr0 Heba.
. Bumumoe nBuxkenue ceetui. Bunumoe nemxenue Conuua u JIyHbl.
. 3armenus Connua u Jlynsl. MoaenupoBaHue U pacueT 3aTMEHUH.
. Jlyna. Penbed, BHyTpeHHEE CTpOEHUE U MPOUCXOXKICHHE.
. Bumumoe nBuxenue maner. Kongurypauuu riaHer.
. 3akons! Kemepa. [IBmxeHue Ten B mosie rpaBuTanuy. Pemenue 3agad mo rajakraye-
CKOM ¥ BHETAJAKTUYECKOW aCTPOHOMHUU C TTIOMOIIBIO (JTabopaTopusi, KOMIIBIOTED).
10. KocmonaBtuka. OcBoenue kocmoca. [Ipaktudeckoe uzyuenue miaHer CoaHeyHOU cu-
CTEMBI U UX CITyTHUKOB.
11. Conneunas akTMBHOCTb. PacueT nunamuku nnaexca ®onbda.
12. Teneckomnsl. OpraHu3anus MPaKTUIECKAX HAOIIOICHUH.
13. Co3Be3nus. Habmrogaemas gyacte HeOecHOU cdepsl Ha mupote . Hikaero Taruma.
14. OcHoBsl acTpodu3uku. Pacuer XxapakTepuCcTUK 3BE3/I.
15. Jluarpamma ['eprimmpynra-Peccena. DBosronus 38e3/1.
16. T'anakTuKy, TYMAaHHOCTH U TMTAHTCKHE MOJIEKYIsIpHbIe obnaka. Knaccudukanus, pac-
IpeJielIeHHe B IPOCTPAHCTBE.
17. ActpoHOMHYECKHE HHTEPHET-PECYPCHI U X AUJAKTHUECKUE BO3ZMOKHOCTH.

O©oOo~NoolThWwWwN -

6.2. 3aganus M MeTOAUYECKHE YKA3AHUS 110 OPraHU3aLNHU
CaMOCTOSITE/IbHOI padoThI CTYyIeHTA
CTpyKTypa caMoCTOATebHOI y4eOHOl padoThI:

ConeprkaHre caMOCTOSITEIFHON pabOThl CTY/IEHTOB CBS3aHO CO CJIECNYIONMMH BHIAMH YIeOHOH
JESTEIIBHOCTH

® U3yueHHE KOHCMEKTa JEeKIUH, paboTa ¢ yueOHO IUTepaTypoi;

® [IOATrOTOBKA K BBHIMOJIHEHUIO JA0OPATOPHBIX paboT U MX 3alInTa, OPOpPMIIEHHE OTYETOB;

® T[IOATOTOBKA K C/laye dK3aMeHa.
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Conep:kaHue TeKkyueil aTrecTalum:

— 3HAHUC TCOPCTUUCCKOI0 MaTcpualia o OCHOBHLBIM TCMaM JUCILUIIIIMHBI;

— HaBBIKH MPOBEICHUS IKCIIEPUMEHTa U 00pabOTKHU €ro pe3ysibTaToB.

@DopMbI KOHTPOJISA TeKyIeil aTTecCTallum:

— KOHTPOJb KayecTBa YCBOEHUS TEOPETHUUECKOr0 MaTepHalia OCYLIECTBIseTcs B (hopme

TEMATUYCCKUX CI)I/I3I/I‘-IGCKI/IX JUKTAHTOB,

— KOHTPOJIb SKCIICPUMCHTAJIbHBIX YMCHI/Iﬁ M HaBBIKOB OCYHICCTBJIIICTCA B (bopMe cobece-

JIOBaHUH MPH 3a4eTax pe3yabTaTOB BHIIOJHEHUS U O(OPMIICHUS KXI01 J1aO0OPpaTOPHON pabOTHI.

Bonpocwt ona camonoozomoeku

1. Kakas yacTh 3Be311 HeOeCHOU cepbl BUIHA HAOIIOIATEII0 Ha TIOJIFOCE C y9eTOM pedpak-

2.

o

o o

uu?

[Touemy Ha ’KBaTOpE HEIB3sl YBUIETh BCE 3BE3]IbI HEOCCHOM Cephl 32 MPOMEKYTOK Bpe-
MEHHU, MCHBIINI roga’?

KakoBa npoomkurenbHOCTh Ha JIyHe (3BE3IHBIX, COTHEUHBIX ) CYTOK?

Jlyna obOpariena kK 3emiie OJJHOM CTOPOHO# (TIouemy?), HO HaOII0JaeTCs B pa3HbBIX (a3ax
(mouemy?).

[Touemy ¢ 3emsin MoxkHO HaOMOAATh OoJblIe 50% ee moBepxHOCTU?

[Tpoucxonut mu Ha JIyHe cMeHa BpeMeH rona? Eciu aa, To moyemy u 3a Kakoe Bpemsi?

B kakux KOH(UTypanusax OleHUBAIOTCS CPEIHUE 3HAYCHHUS BU3YAIbHBIX 3BE3IHBIX BEJIH-
YUH IUIaHET?

MOHO J1i BU3yaJIbHO OOHAPYKUTh U KaK OLIEHUTH CXKAaTHE TIaHeT?

YeM 0O0BsCHSETCS 3HAYUTEIBHOE OTIIMYHE Tomorpaduu oOpaTHOM CTOpoHBI JIyHBI OT
CTOPOHBI, OOparieHHo! K 3emie?

10. Hoquy HC KaXXJ0€ HOBOJIYHUC COIIPOBOKAACTCA COJHCUYHBIM 3aTMCHHUEM U HEC B KAXKIO0C

IMMOJIHOJIYHHUEC ITPOUCXOJUT JIYHHOC 3aTMeHHuE?

11. B 4em cocrosaT H€06XO,Z[I/IMLIC " JOCTATOYHBIC YCJIOBUA HACTYIIJICHUA COJIHCHHOI'O (J'IyH—

HOT'0) 3aTMEHUs?

12. Ha xpasx o6eunx 30H, O1aronpusiTHRIX i 3aTMeHui ColHIa, TPOU3OILTN YaCTHBIE COJI-

HEYHBIC 3aTMEHUA. UTO MOXKHO CKa3aTh O BO3MOXKHOCTH JIYHHBIX 3aTMEHUHN B IAaHHOM T'O-
ny (BHJ, UX YHCIIO)?

13. [louemy auck HeOOmbmIONH JIYHBI MOKET 3aKPBITh TUCK TUTaHTCKOro ComHia?
14. Yro Takoe capoc? Kto u korna Been 31o nonsrue? Kak 3ToT nepuoj1 Bepaxkaercs: yepes

CUHOJNYECKUN U CUACPUUECKUM TOIbI?

15. Kakue (hu3uKO-XUMHUECKHE MPOLECCHl MPOUCXOAAT MpPU B3aUMOJEHCTBUHM MeETeopa ¢

3eMHOI atMocdepoii?

16. B yem 3akmrouvaroTCs COJACpIKaHuUC, 0COOCHHOCTH H AOCTOMHCTBA PAJUOTCXHHUYCCKUX

Ha0JII0IEHUN METEOpOB?

17. Ha ckoabko YBCIMYNBACTCA MaccCa 3emi 3a CYTKH (FO)I) 34 CYCT BbIIIAACHHUA MCTCOPHOT'O

Berecrsa’?

18. Kakoe JABMXKCHUEC 3BC31bI HA3bIBACTCA coocTBeHHBIM? Kakas CKOPOCTD 3BC3AbI HA3bIBACT-

Csl TAHTCHITMAIBLHOM U KaKas JTy4yeBon?

19. Kak BbIBecTH (hopMyiTy TaHT€HIIMATIBHON CKOPOCTH 3BE3/1bI7
20. Yro HazpBaeTcs amekcoM? aHtuarnekcoM? Kak ompemernsieTcsi HampaBieHHE U CKOPOCTh

neukeHus: ColHIIAa TIO M3MEPEHUsSIM COOCTBEHHBIX JBMKEHHH M Iy4eBBIX CKOPOCTEH
3Be3 MecTHOM cuctembl, okpyskaromux CosHie?

21. Kak BiusieT JABHKCHUC 3emiu BOKpYT COJ'IHI_[a Ha JIYYCBBIC U TAHI'CHIHUAJIBHBIC CKOPOCTU

3Be3q’

22. Kakue OCHOBHEIC MOCJICAOBATCIIBHOCTHU 3BC3 HA AWArpaMme ((CHCKTp — CBCTUMOCTB»

BbI 3HaeTe? KakoB MpuHIMI MOCTPOEHUS 3TOM Tuarpammsl ?

23. KakoBo cofepkaHue 1 3HaUe€HUE AuarpaMmMbl «Macca — CBETHMOCTh»?
24. KakoBBI JIOCTOMHCTBA KJIACCHUYECKHX METOJOB acTpo(M3MUecKHX HccleaoBannii Bee-
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25.
26.

27.

28.

29.
30.

31.

32.

33.

34.
35.

36.

37.

B

10.

11.

JIGHHOM?

UTo npuHUMIIHAIBHO HOBOT'O Ial0T BHEATMOC(EPHBIE HCCIeI0BaHNs HeOECHbBIX Ten?

Kak BBIUMCIHTH OTHONIEHUE OCBEUIEHHOCTEH OT IBYX HEOSCHBIX CBETHII HA MMOBEPXHOCTH
3eMIIH, €CIIU U3BECTHBI UX 3BE3HBIC BEINUUHBI?

[ToueMy BBeIEHO cIielMATbHOE MOHATHE «OJIECK 3BE3/bI», a HE MCIOJIB30BAHO TIOHATHE
«IPKOCTH»?

Jljis 9ero HEOOXOAMMO U3MEPSTh M3ITYYCHHE 3BE3/Ibl B HECKOJBKUX CIIEKTPAIBHBIX JTHUa-
na3oHax?

Ha xakoM npuHIIHIIE OCHOBaHA pad0Ta BU3YAIBHBIX H AIEKTPO(HOTOMETPOB?

Kaxum o6pazom nzmenurcs cektp CosHIla, eciii OHO, BO3MOKHO, CTaHET KPACHBIM T'H-
raHTom?

Kakyro uvactp 3Be3nHOro HaceneHus ['anakTuku orpaxaer auarpamma [epuimnpyHra-
Peccena?

Kak n3meHuTCcs CKOpOCTh BpallleHUs |'anakTuKu, eciii CYUTaTh €€ Maccy paBHOM macce
BUJIUMOTO BelllecTBa?

Kak o0bsicHUTH TOT (hakT, 4To Haubosee yAaaeHHbIe KBa3aphbl HAXOATCS Ha PacCTOSHUM,
COOTBETCTBYIOILIEM BPEMEHHU BOSHUKHOBEHMs Beenennoit?

C yeM cBs3aHbI B3pbIBbl CBEPXHOBBIX?

3Has 0COOCHHOCTHU TOBEACHUSI TECHBIX JBOMHBIX CHUCTEM, MPOAHAIM3UPYUTE BO3MOMKHO
JIM CYIIECTBOBAHUE TECHBIX KPATHBIX CUCTEM, C YUCIIOM KOMIIOHEHTOB OoJjiee IBYX?

C 4eM CBfA3aHO HAJIMYHME AKKPEIIMOHHOTO JHMCKA Y TSKEJIOr0 KOMIIOHEHTA JIBOWHOW CH-
cTeMbl?

Uewm ompenensieTcst 3BOIONMSA 3Be3/1bl. Kakue U3 HUX MOTYT CTaTh O€JIbIMH KapJIMKaMU,
HEUTPOHHBIMHU 3BE€3/1aMH, YEPHBIMU JbIpaMu?

3aoanun 013 camocmoamenbHoi padomul
Ha otnenbHbIX nHcTax Oymaru (B Tpex IBETax) HA4epPTUTh: a) HeOecHY0 chepy ¢ ee oc-
HOBHBIMHU 3JIeMeHTaMH, 0) HebecHyIo cepy, n300pa3uB HA HE COBMECTHO TOPU30HTATb-
HYIO U 3KBaTOpPHAJIbHbIE CUCTEMBI KOOPJUHAT JUIsl OAHON U TOM 7K€ TOUKH CepHI.
JlokaxuTe, 4TO BBIpaXKEHUE 0*= @ - Z*>" crpaBeAJIMBO JJIS CIy4yaeB BEPXHUX KyJIbMHHa-
LU 3B€3/], KYJIbMUHHUPYIOIINX MEXAY 3KBATOPOM U 3€HUTOM, U KYyJIbMUHHUPYIOIINX MEX-
Iy DKBaTOPOM M TOYKOM IOra.
Hapucyiite cooTBeTCTBYIOMMI YepTEX U BhIBEAUTE HOPMYIY IS ONpEeTIeHUs reorpa-
¢udeckoil mMpoTHl MecTa 1o HabmoAeHusAM [lospHoii 3Be3bI.
CocTaBbTe CIIUCOK CO3BE3INH, HE3aXOASIIUX Ha MIMPOTE JAHHOTO IMyHKTa HAOIIOCHU.
Onpenenuts U3MEHEHUS TOPU3OHTAIBHBIX KOOPAWHAT CBETHJI NP CYTOYHOM BpallleHUU
HeOeCHO cdepshl.
BbruvcnuTh U1 3alaHHOTO MTyHKTAa 36HUTHOE PAcCTOSIHUE B BEPXHEW M HUKHEW KyJIbMU-
Hanusx 3Be31: o boxwmoi Menseaunsl, oo Opna, o Jlupsl, o FOxxnoro Kpecra, o Temne-
ckoma, oo Masoit Menseaulibl.
Ha moznenu neGecHoM cdepbl WU 3B€3JHOM INI00yce U3Y4YUTh BUA U OCOOEHHOCTH BUAU-
MBIX JBWKCHHMH 3Be3/1 Ul HaOmoAaTenel, Haxo AKX Csl Ha reorpaguuecKux Moiocax, B
CpEeIHUX LIMPOTaX U Ha SKBATOPE.
Onpenenuts rpaHUlbl CKJIOHEHWH HE3aXOJAIIMX M HEBOCXOIAIIMX 3Be3x Il MOCKBBI,
I'opbkoro, Xabaposcka, HoBocubupcka u ap. (IIMPOTH MYHKTOB B3SITh W3 CHPABOYHON
nuteparypsl). Ha 3Be3qHOl Kapte (WM rio0yce) HalTH spKHUe 3BE3/Ibl, MIPOXOISIINe Ha
LIMPOTE JAHHOTO MyHKTa B OKOJIO3€HUTHOM 00s1acTu Heba.
HapucoBate cxemy co3Be3nuii 30/11aka, BBIMCATh UX Ha3BaHHUs M YCIOBHbIE 00O3Hade-
HUSL.
BeimonuuTe ueprexxu HeOecHOU cdeprl st ¢ = 0°, ¢ = 90°, @cp = ¢ H300paKeHneM Ha
HUX BUIUMEBIX ABIkeHnd CoJIHIIa B TEUECHHE ToJ1a.
Boruucnuts, npu Kakux 3Ha4eHUsX CKiIOHeHUs CoJHIla HaYMHAKOTCS TMOJSPHBIA J€Hb U
nosispHas Houb B Mypmancke u Huxuem Taruiie, 1 onpeneiauTs X Mpo10JKUTEIbHOCTb.
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12.

13.

14.
15.
16.
17.
18.
19.
20.
21.

22.

23.

24,

25.
26.

B.M.

2007.

Ha xakwux mmporax Connile Oyaer 22 WIOHS HE3aXOIAImuM, a 22 nexadps He BOCXOs-
mum?

Ha xakux mupotax ComnHIle B T€ e IHU OyAeT B 3eHuTe? BBIACHUTH YCIOBHS KyJIbMHHA-
nuu ConHia B 3eHUTE. BRIUMCINTG HauMOOJBIIYI0 M HAMMEHBIIYIO BbICOTHI CoOJIHIIA HAJ
TOPU30HTOM B ITYHKTE HaOJIOJICHHUS B TeUEHHE Tofa (C yueToM pedpaKium).

IIpoxgymats u 3amucaTth METOJMKY PELICHMs 337a4l Ha BBIYUCIICHUE MONPABKU 3BE3AHBIX
4acoB B 3aJIaHHBI MOMEHT CPEHEr0 COJTHEYHOI'O BPEMEHHU.

ITonp3ysich MOIBUAKHOM KapTOi 3BE€3/IHOrO HeOa, IOKa3aTh:

a) 4eMmy paBHO B JAHHBII MOMEHT MECTHOE 3BE3/IHOE BpEMS;

0) KOTOpBIH Yac 10 cpelHEMY BPEMEHM B JIaHHbIE CYTKH, KOTJa 3BE3/IHbIE 4achl IIOKA3bl-
BaroT 00400m; 12900m, 18400M u T. 1.

BbruucinTh, ueMy paBHO 3BE3/IHOE BPEMs B CPEIHIOI MECTHYIO IOJHOYb, MPEIIIECTBY-
FOLIYIO JHIO 3aHATHH.

Pazpabotate TeKkcT 6ecesbl ¢ yyalluMUCs Ha TEMY «3aTMEHHs HEOECHBIX TEe».
Hanpasnenue nsmxenus 3e3nbl Kamemnsl obpasyer yron B 48,2° ¢ sydom 3penus. Ee
IIOJIHAsl TIPOCTPAHCTBEHHAss CKOPOCTh JBHMXKeHUA Vip=45 km/c. Onpenenuts rogudHoe
COOCTBEHHOE JBMKCHHE |1, 3BE3/IbI, €ciH ee nmapayuiakc 1 = 0,063".

BeinucaTh U3 acTpOHOMHUECKOTO KalleHaapsi-exeroaHuka s 3se3n Cupuyc, Bera, be-
tenbreise, [lened, Antapec 3HaUYCHUS BUIUMON U a0COTIOTHOW 3BE3THBIX BEIIMYUH, CIICK-
TpaJIbHBIN KJIacc, MOKa3aTelb 1BETa.

Haiiti Ha nuarpamme «CriekTp — cBeTUMOCTb» MecTo 3Be3a: Cupuyc, Bera, berenbreii-
3e, Jleneb, AHTapec, MONb3ysACh 3HAYCHUSIMHU aOCOJIIOTHOW 3BE3HOM BEIMUYMHBI U CIIEK-
TPaJIbHBIM KJIACCOM ATHX 3BE37; ONPEAEIUTH 0 Juarpamme pU3NYecKue XapaKTepUCTUKU
9THX 3BE€3[] U CPaBHUTH UX ¢ CoNHLIEM.

Onpenenuth NOJ0KEHUE MAKCUMYMOB U3JTy4eHHH B criekTpax 3Be3f kiaccos O, B, A, F,
G, K, M (o s dhekTuBHBIM TeMIiepaTypam UX MOBEPXHOCTEN).

BbruncnuTh: nosHy0 3Hepruio, usnydaemyro CoJHIIEM; SHEPTUI0, U3JIy4aeMyl0 COJIHEY-
HO¥ MOBEPXHOCTHIO TIoMmaabo 1 M2 B 1 ¢; addextuBHyto Temneparypy Comnuna Te 1o 3a-
xony Creana — BonbliMaHa, 3Has 3HAaYEHHE COJTHEYHOM MOCTOSHHOM, paBHoe 1,4-103
Jx/(M2-c).

Onenuts Maccy ["anakTuku ¥ BUAMMOM yacTH BeenenHoit 0e3 yuera CKpbITOH Macchl.
[TocTpouTh MOZENb HBOJIOIMM OEOro KapjiuKa M OLEHUTh MOTEPI0 MaccChl 3a BpeMs €ro
KHU3HH.

7. YHEBHO-METOANUYECKOE U UTHOOPMALMOHHOE OBCIIEYEHHUE

Ocnoenasa numepamypa.

1. bonbmias actpoHoMu4eckast sHuMKIonenus. — M., Hayka, 2007.

2. Kimumienko A.IT. Actponomus. — M., HoBoe 3nanme, 2015. — 224 c.

3. Cypaun B.I'. Actponomuueckue 3agauu ¢ pemenusmu. — M., Equropuan YPCC, 2012.
4. Yapyrun B.M. Knaccuueckas actpoHOMHES [ DIEKTPOHHBIN pecypc]: yuebHoe mocodue /
Yapyrun. M.: IIpomereit, 2013. — 214 c.

Jonoanumensvhasn rtumepamypa.
5. Actponomus: Bek XXI. Cypaun B.I'., cepusi: "Hayka ans Bcex", U3z.: Bek, ®pszuno,

6. Actponomus. Pumnar 4., Uzn.: ACT, M., 2007.
7. Bcenennas, sxu3Hb, yepHble AbIpbl. Yepnun A.Jl., Uepenamryk A.M. cepus: "Hayka s

Bcex", U3m.: Bek, M., 2013.

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUITJIMHBbI
1. Jlexumonnas aynutopust — 209A.
2. CneunanusupoBanHas taboparopus — 112B.

14


http://www.chtivo.ru/chtivo=5&serid=21315.htm
http://www.chtivo.ru/chtivo=5&serid=21315.htm
http://www.chtivo.ru/chtivo=5&serid=21315.htm

3. MynapTUMEIUATIPOEKTOP.
4. Komorpammpl, yaeOHbIC (GUIBMBI U TAOTHIIBI, TPE3CHTAIMH K JICKITUSAM U CEMUHAPaM.

9. TEKYIIIU KOHTPOJIb KAUECTBA YCBOEHUS 3HAHUM

B pabote CTYIeHTOB HMCHONB3YyeTCS PEUTHHIOBAas IIKAJa OLECHKH WHAWBHIYAJTLHOU U
TPYNIOBOM NEATENBHOCTH CTYIAEHTOB. OnucaHue KpUTEPUEB OLICHKH AESTENIbHOCTH CTYACHTOB
UMEETCs] B COJIEp)KaHUU TaOnuIel. banpHas 1IKana BIICICHHBIX KPUTEPUEB MPUHUMAET 3HAYC-
Hus: 0 (kpuTepuil He peanu3oBaH); | (HEmMoJHas CTENEHb pealu3aluu Kputepus); 2 (mojHas
CTENEHb pealu3ali KpUTEPHUs).

OueHka rpynnoBoi 1esiTeJIbHOCTH CTYIeHTOB

Kputepuu onenku Howmep rpymmsl [Tomy4yeHHbIe OaTBI
Ne 1 No 2

1.Crertenpr mOATOTOBIEHHOCTHA K 3a-
HATHUIO

2. KauectBOo pemeHuil 3amad 1o
HeOeCcHON MeXaHMKe

3. XapakTep OTBETOB Ha BOIPOCHI
JPYTUX TPYIII U MPETIOIaBaTelIs

4.CterieHb  aKTUBHOCTH  pabOTHI
YYaCTHHUKOB I'pYIIIbI

Ha cemrmHapcKkux 3aHATUAX CTYIEHTHI JOJKHBI IPOJEMOHCTPUPOBATD:
- 3HAHME TEOPETUYECKOI0 MaTepuaa, IPOYUTaHHOTO HA JIEKIUSAX U BBIHOCUMOTO Ha CaMmo-

CTOATEIbHOE U3YUYEHUE;

- YyCBOGHHE OOIIel CTPYKTYpHI Ipoliecca penieHus: GU3NIEeCKrX 3a1ad U ee pean3anus Ha

KOHKPETHBIX IIPUMEPAX;

- YMEHMsI WJUIIOCTPUPOBATh AHAIUTUYECKUM M cHenu@UuUecKre METOJbl Ha KOHKPETHBIX

IpUMepax, ONUCHIBATh JABMKEHHE TeJl B AHAIUTUYECKOH, rpaduuecKoil ¥ BU3yaabHON Gopmax.

Kpome Toro, cTyieHThI BBIIOJIHAIOT JOMALIHIUE KOHTPOJIbHBIE PA0OTHI, KOTOPBIE SIBISIOT-
sl BaKHEHIIEeH cocTaBistoIei s MoTydeHHst Jomycka K cjaue auddepeHnpoBaHHOrO 3aue-

Ta.

10. MIPOMEXKYTOYHBIA KOHTPOJIb
[TpomexyTouHOM (POpMON KOHTPOJISI 3HAHMW M YMEHUH CTYAEHTOB SBJISIETCS SK3aMeEH,
npoBoauMbIi B 10 cemectpe.
3agaHus 1J1s IK3aMeHa
1. OmnpenenuTh ¢ MOMOIIBIO MOJBM)XKHOW KapThl 3BE3HOr0 HeOa BpeMs BOCXOJa, 3aX0/a,

BEpXHEHN M HWKHEN KyJIbMUHaIMM 3Be311 o bonbmoit Measeauisl, o Opna, o Jlupsl, o Jle-

6ens, oo Opuona, o Manoit Menseauusl, B biusnenos, o Tenblia B yka3aHHBIN A€Hb U yac.

Onwucarb BUJ 3B€3AHOI0 HEOA B CBO JIEHb POXKICHHUS, B IOJHOYb.

3. OmnpenenuTh YrioBoe CKJIOHEHHE M IMPSIMOE BOCXOXKACHHWE TYMaHHOCTH AHJpPOMEIbI U
TymaHHocTH OpuroHa.

4. BpIMONHUTE YepTexk HeOecHOH cdepsl i HabmoaaTens Ha mupoTte 60°c. M. ¥ MokKas3aThb
cyrounble myTH CoJHIA B IHU COJTHIIECTOSHUH.

5. OnpenenuTbh MPOCTPAHCTBEHHYIO CKOPOCTb 3BE3JIbl, €CIIM €€ T'OJMYHBIA Mapajiakc m =
0,024", co6ctBennoe aBwkenue | = 0,120", a 1MHUS CHIEKTpa, COOTBETCTBYIOMIAS JITHHE
BOJHBI A = 0,5 MKM, CMellleHa K (MOIeTOBOMY KOHITy CrieKTpa Ha 5,5-1072 HM.

6. OOBSCHUTH MMOYEMY CIIPABEUINB 3aKOH TpeTuil Keruiepa W momyduTh YUCIEHHOE 3HAYe-
HUE TIOCTOSIHHOM JJIs1 COJTHEYHON CUCTEMBI.

7. Omnpenenuth 3 0000meHHoOro 3akoHa Keruiepa oTHomeHue mace cnyTHUKoB HOmmTepa
No u EBporna, 3Has napaMeTpsl UX JIBUKEHUS.

8. OmnpenenuTh MOMEHT MUCTHHHOTO TIOJITHS B JIaHHOM ITYHKTE IO Yacam, MIYIIHNM TIO Jie-

N
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KPETHOMY BPEMEHHU.

9. OOBACHUTH OTJIMYUE TPUTOPUAHCKOTO U FOJIMAHCKOTO KaJleHAapeH.

10. IlpuBectu ocHOBHBIE XapakTepucTuku ConHila u 0onpmux miaHeT COTHEUHONW CUCTEMBI.

BOHpOCLI K 3K3aMEHY 0 aCTPOHOMMH
9KBaTOpI/IaJ'II>HaH CHUCTEMA KOOpAHHAT. 3B63,I[HBIC KapThlI.
FOpI/I?;OHTaJIBHaSI CUCTCMaA KOOpAHUHAT. BI/II[I/IMOG JABHXXCHHNEC CBCTHII.

ConHedHasi cucTeMa: OCHOBHBIC XapaKTEPHCTUKH.
Mopens crpoenus: ConHiia.
ConHedHast aKTHBHOCTb.

CoNoO~WNE

10 3aTMEHHUs COJIHEYHBIE U JIYHHBIE.

11. Kanennapu.

12. HopmaunbHsbie 3Be3nbl. ["apBapackast kiaccu(uKarms.
13. luarpamma I'eprmmnpynra-Peccena.

14. Tlepemennsie 3B€3/1b1. CBEPXHOBBIE.

15. Mounenu 3B€31.

16. JIBoitHbIC 3BE3 MBI

17. DOBomrouus 3B€3/1: OCHOBHBIE ATAIbI.

18. PensituBncTCKHE 00BEKTHI. YepHBIE BIPHI.
19. 3Be3qHbBIE CKOILJIEHUS.

20. Tanmaktuku. Knaccudukarms Xaboa.

21. Bcenennas. CTaH,Z[apTHafI KOCMOJIOITHYCCKasa MOJCIIb.

3emiist (OCHOBHBIE XapaKTEPUCTHKH, cTpoeHue). JIyHa.

[1naneTsl 3eMHOM TpynIbl (OCHOBHBIE XapaKTEPUCTUKH, CTPOCHUE).
[TmaneTsI-rTuranThl (OCHOBHBIE XapaKTEPUCTUKH, CTPOCHHE).
Kondurypamnuu mnaner. Buaumoe nBrkenue miaHet (¢ 3emin).
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