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1. HEJIX OCBOEHUSA JUCIUIIJIMHBbI

]_[CJ'IBI-O OCBOCHUMA NUCLHHITIINHBI ACTpOHOMI/IH SABJIACTCA

1. Oo6meoOpa3oBaTenbHas, TNpeANoiarapmas 3HaHHE W yYMEHUE, OOBSICHHUTH
HaOJII0JaeMbIe aCTPOHOMHYECKHUE SBJICHUS (UTO BUJIUM Ha HeOe);

2. MupoBo33peHueckas,  Npeamnojararomas  [NpaBWIbHOE  IMpeICTaBlIeHHE 00
OKpy>karomieM Hac Mupe;

3. [Tegarornyeckasi, mpeAnoNarampmas TMOATOTOBUTh CTYIEHTA K TPENOJIaBaHUIO

actpoHomuu B VII-IX kiacce B paMkax MHTETPUPOBAHHOTO B Kypc (QU3UKH OJI0KA MOCBSIIEHHOTO
BOIIPOCAM aCTPOHOMHUU B 0a30BOH IIKOJIE

3ajgauu:

*OCBOUTH TCOPETUUYCCKUI MaTepHall, IPEeIyCMOTPEHHBIN MPOrpaMMOi Kypca;

’Hay‘-II/ITBCSI HOJIy‘-IaTb nu HpI/IMCHﬂTB aCTpO(l)I/I?;I/I‘IeCKI/IC 3HAHUSA OJIs1 peLHeHI/IH KOHerTHBIX 3a1a4 I10
ACTPOHOMHYECKOMY HAOJIIOICHHIO HEOCCHBIX 0OBEKTOB U OIMCAHUIO UX ITOBE/ICHHUS,

'Hay‘IHTBCSI HUCITIOJIB30BATH OCHOBHBIC MCTOAbI nu HpI/IeMLI HCCIICOOBAHUA B paMKax
€CTECTBEHHOHAYYHOI KapTHHBI MHpA.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII
JuctumimHa ACTpOHOMUSI OTHOCUTCSI K 00513aTeIbHON 9acTh 0J10Ka «JIMCITUTUIMHEI (MOTYIIN ).

3. IJTAHUPYEMBIE PE3YJIBTATHBI OBYUYEHMUS MO JUCHUITJIMHE
[Inanupyemble pe3ynbTarhl OOY4YeHHs] 10 JAUCUUIUIMHE, COOTHECEHHbIE C IUIAaHHPYEMBIMU
pesyabTatamu ocBoeHus: OIIOII (koMmeTeHIIMSAMY U UHAUKATOPAMH JTOCTHUKEHUSI KOMITETCHIIH )

dopmupyembie [Inaaupyemsble pe3ynbTaThl OOYUSHHS IO TUCIUTLTHHE, B HaumenoBanue
KOMITETEHLIMH COOTBETCTBHH C MHIUKATOPOM JOCTH)KCHHS KOMIIETSHITUI OIIEHOYHOTO CPE/ICTBA
(xom, conepxaHue Nupukatop nocTHXeHUs Pesynbrarsl 00y4eHus 1o
KOMIICTCHIINH) KOMITETEHIINH JTUCIIUIUINHE
(k00, codepaicanue
UHOUKAmMopa
VK-1. Coocoben | YK-1.1. 3naer mnpuHIiunsl 3HaeT: TecToBBIE BOIIPOCHI
OCYIIECTBIIATh coopa, orbopa u 0000IICHUS - COIMAILHYIO 3HAYMMOCTH | [IpakTudeckue 3agadu
ITOUCK, WH(pOpMAITIH. acTpOHOMHHW Kak Hayku u | JlJaboparopHbie paboTHI
KPUTHYCCKUN VK-1.2. VYMeer COOTHOCHTH CBoeil Oyayiiel npodeccuu
aHaJM3 M CHUHTE3 | pa3HOPOJHBbIC  SIBICHUA W y4uTels QU3MKH,
nH(pOpMAaIIH, CHUCTEeMAaTU3UpPOBaTh WX H - MECTO AacCTPOHOMHUH B
MIPUMEHSTh pamMkax W30paHHBIX  BHJIOH CHUCTEME €CTECTBEHHBIX
CUCTEMHBIH 101X0/ | Mpo(heCCHOHATBHOMN HayK " B KU3HU
IS pelIeHus | NeATeTbHOCTH. YeJIOBEYECKOr0  OOIIECTBA,
MMOCTaBJICHHBIX VYK-1.3. Brnageer HaBbIKaM{ TECHYIO B3aUMOCBSI3b
3a7a4 Hay4IHOTO IOKCKa W aCTPOHOMHHM C  JIPYyTHMHU
MPAKTUUECKOW  pabOoThl ¢ €CTECTBEHHBIMU HayKaMU;
MH(POPMAITUOHHBIMH - OCHOBHEIE MTOHSATHS
HCTOYHHUKAMH; METOJaMH aCTPOHOMUHU:
MPUHSATHS PELICHUM, aCTPOHOMHUYECKHE OOBEKTHI
U SABIIEHUS, a TaK JKe& HX
XapaKTEePUCTUK -
(U3NYECKUX BEITUYNH.
Vmeer:
- BBIACIATH KOHKPETHOE
du3nYecKoe CcojiepKaHUE B
MPUKJIAIHBIX  3aJa4ax |
KCIIOJB30BaTh OCHOBHEIE




3aKOHBI bu3uku B
pohecCUOHATBHOMN
JIeSITeTIbHOCTH;

- TPUMEHATh (pu3nIecKue
3aKOHBI  JJI  pEIICHUs
MPAKTUYECKUX 3a/1a4.
Bnaneer:

- METOJI0JIOTHEH
OpraHH3aIlNH,

TJIAHUPOBAHMSI, TTPOBEICHHS
M3MEpeHHd W 00paboTKH
pe3yIbTaToOB
AKCIIEpUMEHTATBHBIX
HCCIIEOBAHNUM, B TOM YHCIIC
c HCITOJIb30BaHUEM
CIIeUaTU3UPOBAHHOTO
MPOrPaMMHOTO
obOecreueHus.

OIIK-8. Criocoben
OCYILECTBIIATh
Ne1arOrNYECKYI0
JeSITeIbHOCTh Ha
OCHOBE
CHELUAIBHBIX
Hay4HbIX 3HAaHUI

OIIK-8.1. JlemoHcTpupyeT

CIIeIUATbHBIE Hay4YHBIC
3HAHUS B cBoeH
MPEeIMETHOM 00J1acTH;
OIIK-8.2. OcymecTBiser
YPOYHYIO ¥ BHEYPOUHYIO
JESTENIbHOCTD B
COOTBETCTBUU c
MpeIMETHOM 0071acThIO
COIJIaCHO OCBOCHHOMY
poQUITIO (mpodussim)
MOJITOTOBKH;

OIIK-8.3. Bnaneet
METOITaMHU Hay4HOA
MeAaroru4eckoro
WCCJICIOBAHUS B
npeaMeTHo — objactu |
METOITaMHU aHaJIN34
MeAarorn4ecko CHUTyaluy
Ha OCHOBE CHEIUaTbHBIX

HAayYYHBIX 3HAHUM.

3Haer:

- TpeaMeT U OOBEKT
ACTPOHOMUH KaK HayKH;

- TEOpPETUYECKHUE OCHOBHI U
IIPUPOLY OCHOBHBIX
ACTPOHOMUYECKUX SIBJICHUIL;
- (hyHIaMeHTaTBHBIC
TMOHATHSA, 3aKOHbBI U TCOPUU
KJIACCHUYECKOU 51
COBPEMEHHOM aCTPOHOMUMU;
- OCHOBHBIC JOOCTHXCHUA

ACTPOHOMUU B
MPaKTUYECKOHN KU3HU;
-BO3MOYKHOCTH
CHENHANTN3UPOBAHHOTO
IPOrpaMMHOT0
obecrieueHus 1o
ACTPOHOMUH.

YwMmeer:

- BBIIGJATH KOHKPETHOE
¢dusnyeckoe cojiepkaHue B
NPUKIAIHBIX ~ 337adax H
UCTIOJIb30BaTh ~ OCHOBHBIE
3aKOHBI (107637197 B
poheCcCHOHATBHOMN
JeSITEIbHOCTH;

- TNpPUMEHSTHh (u3nUecKue
3aKOHBl ~ JIISI  pEIIeHHs
MPaKTUYECKUX 3a7ay;

-  TOpUMEHATH IHU(POBBIC
TEXHOJIOTH B pabore cC
ACTPOHOMUYECKUMHU
JaHHBIMU.

Brnaneer:

- HaBbIKaMH paboTHl C
Hay4YyHOU JIUTEepaTypon

pasHOro ypoBHA (HAy4HO-
MOTTYJISIPHBIE W3JIaHus,

TecToBbIE BOIIPOCHI
IIpakTuueckue 3amauu
JlaboparopHsie pabOTHI
NupuBuayansHble
MIPOEKTHBIE 3aJaHUs
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MEPUOANYECKUE SKYpPHAIHI,

MoHOrpaduu,  y4eOHUKH,
CITPAaBOYHHKH );

-HaBBIKAMH  paboOTHl  C
ACTPOHOMUYECKUM
o0opysoBaHUEM, B  TOM
qucie

cneranu3upoBanHbeM [10;

-HaBBIKAMU OLICHKH
pe3yIbTaToB HAy4IHOT'O
9KCIEPUMEHTA WIn
WCCIICIOBAHUSI.
[IK-7. Cnocoben | I1K.7.1. CoBMecTHO 3Haer: TecToBbIe BOIIPOCKHI
IIPOEKTHPOBATh o0yyaromumucs ompenens| - coBpeMeHHble MeTonsl | IlpakThueckue 3amayu
WHIWBUAYaJbHBIE | WHIUBHIYATbHBINA JUarHOCTHUPOBAHUS JlabopatopHbie paboThI
oOpasoBareibHble | 00pa30BaTeIbHbIH MapUIPYT. | Y4EOHBIX JOCTHKEHHUH WnpuBunyansHbie
MapUIpyThI IIK.7.2. Onpenens| o0y4aromuxcs, MPOCKTHBIE 3a1aHUS
00y4aroLMXCcs 10 | COACp)KaHUEe U TpeOOBaHUS | ONpPENENICHHE  IICHXOJIOro- Otuer o
npernogaBacMbIM pe3yiabTaTaM HWHAWBUAYAJIbH( MNCAArOrM4CCKUX OCHOB HX HpaKTI/I‘-ICCKOI\/'I
y4eOHBIM 00pa3oBaTeIbHOM TPACKTOPUH.| HHIUBUILYaJIbHbBIX MTOJITOTOBKE
npeaMeTam [IK.7.3. Bmageer wmetomam oOpa3oBaTeIbHBIX (npunoxenne 1)
IIPOEKTUPOBAHUA MapLIpyTOB.
WHAUBUAYUTBHBIX YmMmeer:
00pa30BaTeNIbHBIX MAapLUIPYTOH -IIPOBOIUTH AUATHOCTHKY
B CBOEH MpeAMeTHON 001acTH ydeOHBIX JIOCTKESHHUN
C yderoM o00Opa30BaTeNbHBIX OOYYAIONIUXCS,  BBIABISATH

MoTpeOHOCTEN 00yUJaIOIITIXCSI.

IICUXOJIOrO-reJaroru9€CKHe

OCHOBEI 150,
I/IHZ[I/IBI/II[yaJ'II)HLIX
00pa3oBaTEIbHBIX
MapIIpyTOB.

Bnaneer:

- CITOCOOHOCTRIO

HCIIOJIB30BAaTh  PE3YyJIbTAThI
JANarHOCTUKHU ,Z[OCTI/I)KeHI/II\;I

oOyyaromuxcs pr
POEKTUPOBAHUHI ux
WHIHUBUIYaIbHBIX
00pa3oBaTEIbHBIX

MapuIpyToB.
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4. OFBEM U CTPYKTYPA JUCHUIIJIMHBI

TpynoeMKOCTh TUCIUILTUHBI COCTABIISET 8 3a4eTHHIX eAuHUII, 288 yacoB

Temarnueckuii nian
(¢popma o0yueHust — ouHas

KonTakTHas pabota Dopmbl
00yJaronuxcs TEKYIIEro
C MEJArOTUHYECKUM KOHTPOJS
< pabOTHUKOM = yCIEBAEMOCTH,
= - | s = bopma
Q = ¥a) S ga) o
No 1 = 5 < T © | IPOMEXYTOYHOMI
o HaumeHnoBanue TeM n/uim § 3 % Lc’é g ~ | & é aTTeCTAIHH
I pa3aeoB/TeM AUCIIMILTAHE 8 E 5 5 % § § § 8 | (no cemecmpam)
S| E| E| £ |85 3
an = o 15 S| O
5 & o
I~ < § e}
= o =
1 ] N
= | g |
= = ©
1. | Beenenne. HeGecnas cepa. 7 1-4 2 6 4 2 7
ACTpOHOMHYECKHE KOOPTUHATHI.
2. | CyTo4yHOE ABM)KEHUE CBETUIL. Y CIIOBUE
BuauMOcCTH. JIBrkenne ColHIA. 7 5-7 2 6 4 1 6 PK-1
Jlynsl, [lnanet. 3aTMeHust
3. | IpakTHueckue BOMPOCH ACTPOHOMHUH 7 8-9 2 6 4 1 8
4. | Cucrema Mupa Iltonemes u
Konepnuxa. CoBpeMeHHbIE 7 10- 4 6 1 8 PK-2
MIPEICTaBICHUS O CTPOSCHUH 12
CostHeuHOH CHCTEMBI
5. | JBwxkenue Ten B CONTHEYHOH CHCTEME 13-
M 7 4 6 4 1 8
(0CHOBBI HEOECHON MEXaHUKH) 14
6. | 3agaua aByx Ten. BoamyueHus. 15-
OcHoBsl 3ammycka KA k Tenam 7 18 4 6 2 1 8 PK-3
CoHEYHOM CHUCTEMBI
Bcero 3a 9cemecrp: 18 36 18 45 Dk3ameH (27)
L | ®usuxa ren Commeanoii cucrems: 8 1102_ 4 6 4 1 8 PK-1
2. | TanakTuka: CTPOEHHE, COCTAB MECTO 8 13- 4 8 1 10
ConHiia B Helt 14
3. | Counnrue u 3Be3nb1. PazHoobpasue B 8 15 4 6 6 5 8
MHUpE 3Be3]
4. | OcHOBHEIE METOBI ACTPO(GUIMKH 8 16 2 6 6 2 8 PK-2
5. | Meraranaktuka: e€ 0COOCHHOCTH, 17-
HaceJIeHHne, KIacCu(pUKaIus TraJakTUK. 8 18 2 6 1 10 PK-3
Bomnpockl kocmosiorun
Bcero 3a 10 cemectp: 16 32 16 44 | Dx3amen (36)
Hammune B mucrtimmmmue KIT/KP
HToro no nucuuruimHe 34 68 34 89 | Dksamen (27),
Dx3amen (36)

1 Pacrnipenenenue o01ero yncia 4acoB, yka3aHHBIX Ha npakTiyeckue 3ansatus B Y11, ¢ yuerom wacos Ha KIT/KP
? JlaHHbBIi MyHKT BKIOYAETCMs B Pabouylo IPOrpaMMy TONbKO HpH (POPMHUPOBAHHH MPO(ECCHOHAIBHBIX
KOMIICTECHIIHIA.




CoaeprxaHue JeKIMOHHBIX 3aHATHH 110 JMCHUIINHE
7 cemecTp
Tema 1. Beenenne. Hedecnasi cdepa. ActpoHOMHYecKHe KOOPAHHATHI.
Yem 3aHumaercs actpoHoMusi. BosnukHoBeHme. OOcepBatopuu. IlosBieHue Teneckormna.
[TpeBpalieHrie aCTPOHOMHMH BO BCEBOJHOBYIO (OITHYECKAsh AaCTPOHOMUS, paJM0aCTPOHOMHUS, TaMMa-
aCTPOHOMMS, PEHTI'CHOBCKas, YyinbTpaduoseroBas, uHpakpacHas acTpoHomus). CoBpeMeHHbIE
TEXHOJIOTHH B ACTPOHOMHUYECKUX HCCIEA0BAHUSX.
3Be3nHoe He0o. Uto BumuM Ha HeOe. 3Be3gHoe HeOo. bieck 3Be3m (OCBENMIEHHOCTH), IIBET 3BE3]I
(Tremnepatypa). 3Be3anbie BennunHbl. Co3Be3nus. CriocoObl OThICKaHUA psifa co3Be3auil. Bpamienue
3BE3/IHOro Heba BOKpyr ocu mupa. [lomrocel mupa. HeroBuxkHbIe 3B€31bl1.
Bormpocsr chepuieckoii U IpakTHYECKON aCTPOHOMHUH.
Hebecnast cdepa. JIuHMM U TOYKH. ACTPOHOMHUYECKHE KOOPAMHATHL. ['OpH30HTaIbHBIE: a3UMYT U
BbICOTA (WJIM 3€HUTHOE PACCTOSIHME). ODKBaTOpPHAJIbHBIE: YAaCOBOW YIol M CKJIOHEHHE; NpSIMOe
BOCXO0XKJICHUE U CKJIOHeHUE. Bpemennsle equHunpl yriios. Mi3MeHeHHe KOOPAUHAT B TEYEHHUE CYTOK.
3Be3HbIe KapThl M Karajoru. V3MeHeHHe MpsIMOro BOCXOXAECHHUS U CKIOHEHMs 3Be3l (M3-3a
COOCTBEHHOT'0 JIBM)KEHUS U IIPELecCHt). DMoxXa KapThl U KaTajora.
[TonBukHas kapTa 3Be37HOrO HeOa. AcTpoHOMHUYECKHE KaieHaapu. Mcnoiap3oBaHuEe 3JIEKTPOHHBIX
wianerapueB Stellarium, WorldWide Telescope, untepaktuBHoro arnaca 3Be3gHoro Heba Aladin
Sky Atlas u moaBMKHBIX KapT 3Be3HOr0 Heba Astronet u http://meteoweb.ru/astro/skaymapsl.php .
Tema 2. CyTrouHOe ABHM:KeHHMEe CBeTHJI. YciaoBue BHUAUMOCTH. JIBm:keHue CouHna. JlyHbl,
IInaner. 3armenns
Cyrounoe nsmxenue csetui. Bocxon, 3axon, kynsmuHanuu. Hezaxonsmue cetuina.
@opMyJIbl CBSA3U 36HUTHOTO PACCTOSIHUS WM BBICOTHI CBETHIIA C €r0 CKJIOHEHHEM U LIMPOTON MecTa
B MOMEHT BEPXHEH U HIKHEN KyJIbMUHALUU. Y CIOBUE IIPOXOKICHHS Yepe3 3€HUT.
Bunumoe roguunoe neuxkenue ComHia. 307uakanbHble cO3Be3aMs. 3MeHeHue NpoXOoXIeHUsS U
ckinoHeHus CosHua B TeueHue roga. CyrouHoe npwxeHue CoiHIA Ha JaHHOW IIMPOTE B TEUYECHHUE
roja.
SIBnenus, 00yciaoBIEHHbIE HATMUKMEM Yy 3eMiu aTMocepbl: MepliaHue 3Be31, pedpakius, CyMepKH,
Oesble HOUH.
Bunumoe nerxenue JIyHbl o 30AMaKalbHBIM CO3BE3AMAM C IEPUOJIOM B OAMH CUIAEPUUYECKUI MECHI]
— OTpa)kK€HUE JEHCTBUTETHHOTO ABMKEHUs JIyHBI 110 €€ opOuTe BOKPYT 3eMIIH.
®a3sl JlyHbl, cuHOqMUECKU# Mecsl (29,5 cyTok).
3armenus. [Ipuuunel u ycnoBus HacTymiieHus. Bo3MmoskHoe uncio 3atmenuil B roay. Capoc.
[Tnanersl. Bunnmoe JBW)XKeHHE TIUIaHET MO 30[MaKalbHBIM co3Be3ausM. Kondurypanuu.
CuHoanueckye nepuoabl.
[Tapannenaktuuekuii TpeyroabHUK. OCHOBHBIE (YOPMYIIBI.
Hcnonp3oBanue 31ekTpoHHBIX TutaHeTapueB Stellarium, WorldWide Telescop.
Tema 3. IIpakTH4yeckne BONPOCHl ACTPOHOMHUH
W3mepenne BpeMeHH. ENUMHUIBI BpeMEHHU: 3BE3/IHbIE CYTKH, CPEAHHME COJHEYHbIE CYTKH. 3BE3/IHOE
Bpems. CHUCTEMBI cueTa BPEMEHU: MECTHOE, TIOSCHOE, IEKPETHOE BPEMsI, BCEMHUPHOE BpEMSI.
Hepasaomepnocts BpameHus 3emiau. CekyHna. ATOMHOE BpeMsi.
Kanennaps. Opa. FOnnanckue nHu.
HekoToprie npakTuyeckue 3ana4un. Beruncnenue Bocxona u 3axona Connua. OnpeneneHue mupoThl
U JIONTOTHI MecTa (TIPOCTEUIIINM CIIOCOO0M).
Tema 4. Cucrema Mupa Iltosiemes n Konepuuka. CoBpeMeHHbIE NPEICTABJICHUS 0 CTPOCHUH
CoJiHe4YHOH cHCTEeMBbI
Pa3BuTre B3III10B M COBPEMEHHBIX ITPEACTABICHN O BeeneHHOM.
HenpaBuiibHble npeacTaBieHus 0 CTpoeHuu Mupa, CJI0KUBIIMECS B IPEBHOCTH.
I'eonentpuyeckas cucrema Mupa.
I'ennouenTpuueckas cuctema Mupa.
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Bknag B yuenue o crpoenun ComHewnou cuctemsbl: k. bpyno, I'. T'amunes (Tteneckomuyeckue
otkpseitus), 1. Kemiepa (3axkonsl aBmxkeHus mianer), M. HploToHa (3aKOH BCEMUPHOTO TATOTEHUS U
Teopernueckoe obocHoBaHue cTpoeHus ConHeuyHod cuctembl), M.B. JlomMoHOCOB (OTKpBITHE
atMocdepsl Benepsr).

DneMeHThl opouT Ten B ConHeunoit cucteme. [Ilpumenenue https://galaxy3d.ru/

Tema S. /IBu:kenue Tes1 B CoJIHEUHOI cucTeMe.

N3mepenne pangnyca 3eMiid 1 aCTPOHOMUYECKON €TMHUIIBI. [ OpPU30HTANIbHBIN CYyTOYHBIN Mapajiakc.
Crpoenune CoaHEUHOU CUCTEMBI.

OcHoOBHbIE 3aKOHOMEPHOCTH COJIHEUHON CUCTEMBI.

Tema 6. 3apaua aByx Tes. Boamymenusi. OcuoBbl 3anycka KA k Tesiam CosiHe4HOM cHCTEMBI
3agayva IByX Tell.

OnemeHTsl acTponuHamuku (pacuer opout UC3, craumonapusiit UC3; pacuer mpocTedmmx opouUt
nepenera KA x mnaneram; Beuter KA u3 CoslHeUHOM CHCTEMB).

[lepBble KpyIHBIE OTKPBITHS B MUpPE 3BE3]I: COOCTBEHHOE JBI)KEHHUE 3Be3l. D. lamneii (pa3pymeHue
MPEJICTaBICHUSI O HEMOJIBUKHOCTHU 3Be3[). M3Mepenue roauuHbix napamiakcos 38e31. B. Ctpyse, @.
beccenb, T. 'ennepcon (pa3pyliieHue npeacTaBieHus o cepe HEMmOABMKHBIX 3BE3/; J0KA3aTEIbCTBA
yuenus KonepHuka v IBUKEHUH 3EMIIH).

Enununa paccrosiHus — napcek. @opmyia pacCcTOSIHUS 10 3BE31.

Hcnons3oBanue kocmuueckoro cumysmstopa Celestia.

8 cemecTp

Tema 1. ®u3uka tes Co/IHEUHOH CHCTEMBI.

Paznenenue mianer Ha ABE TPYIIIBL.

HekoTopsie A0MONHUTENbHBIE TaHHBIE O KAXK/I0H IIaHeTe.

CBeneHus U3 KOCMOHABTHKH.

Csenenus 00 acTeponiax, KOMeTax, CyTHUKax, JIyHe.

Komera Tannes. Mereopuble Tena. Mereoputhl. TyHrycckoe mnaaeHue U Cuxore-AJIMHCKOE.
Hcnons3oBanue kocmuueckoro cumyssatopa Celestia.

Tema 2. I'anakTnka: ctpoeHue, cocras, Mecto CosiHIa B Hell.

CoBpemeHHbIe TpecTaBieHus o crpoenuu ['anaktuku (Cuctemsl Mueunoro [lyTn).

Urto BuaMM M Kak ycTpoeH 3Be3aHbIi Mup. Mecto ConHua B ['anakTuke.

Tema 3. CosHue u 3Be31bI.

®uszuka Connna. ConHie — TUNHWYHAS 3Be3/a. UTO MOXKHO BHJIETh. BHyTpeHHee CTpoeHHUE; CIEeKTp
Connma. HMcrounuk sHepruu. ConHeuHass atmocdepa, e€ cinou, ConaHeuHbll Berep. BiusHue Ha
3emumo. CriokoiiHoe u Bo3mytneHHoe Comuie. CoHeuHast akTHBHOCTb.

3Be3apl (UTO TONy4YalOT W3 HAOMIOJEHUM, 4YTO BBUUCISIOT). CHekTpanpHas KiacCHU(pUKaIUs.
Huarpamma cnektp-cBeTUMOcTh. Kitaccel cBeTMMOCTH. XapaKTepHUCTHUKA 3BE3/ KaXJ0ro Kiacca
ceetumoctu. [Tonstue 06 ssomroruu 38e3a (BK, H3, YJ/I). O BHe3eMHOI ku3HH. [[BOIHBIE 3BE3/bI
(xnmaccudukanys, 3SHaYCHUS).

[TepemenHnsble 3Be31bl, 3HaueHHe. CBepxHOBbIe. CBepxHOBas 1987 r. Mex3Be3aHas cpena (ras, Mmblib,
KOCMHUYECKHE JTy4H).

Hcnons3oBanue kocmuueckoro cumysmstopa Celestia.

Tema 4. OcHOBHBIE MeTOAbI ACTPOPHU3UKH.

Cnektp. CnektpanbHblii aHanmu3. @oromerpust (bmeck, 3Be3qHas BenuumHa, (popmyma Ilorcona,
abcoroTHas! 3B€3/1Hasl BEIMUMHA, CBETUMOCTh). MHOTOBOJIHOBAsI aCTPOHOMMUSL.

Tema 5. MerarajakTuka: ee 0COO€HHOCTH, HaceJleHHe, KiIaccupukanus ranakruk. Bonpocst
KOCMOJIOTHH.

Mup ramaktuk. Pa3zHooOpasme ramakTuk. Mertaranaktuka. HecTalimoHapHOCTh MeTarajlaKTUKH
(xpacHoe cmemienue). A.A. @punman (1888-1925). 3akon Xab6ma (1889-1958). Pacnpenenenne
ranaktuk. OJHOPOAHOCT, W HW30TpOonmHOCTh Meraranaktuku. [Ipo0Gnema CKpbITOW Macchl B
Mertaranaktrke. OnuHoka 1d MeTtarajgakTrika Bo BeceaeHHOM.

CoBpeMeHHbII Tan uccienoBanus BeeneHHoi.

[Tonstue o kocMmonorun. KocMmonornueckue monenu. Moaenu @puamana-Jlemerpa.
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Teopus paznysatomeiicst Becenennoii. [Ipo6iiema rmoncka pasyMHO# KU3HHA BO BeeneHHOM.

Conep:kaHue NPpaKTHYECKUX 3aHATHH 10 IUCHUILINHE
7 cemecTp.
Tema 1. BBenenne. HeOecnas cpepa. ActTpoHOMHYECKHEe KOOPAMHATHI.
HebGecnast cdepa. JIuHMM U TOYKH. ACTPOHOMHUYECKHE KOOPIWHATHL. [ OpH3OHTAIbHBIC: a3UMYT U
BbICOTa (WJIM 3€HUTHOE PACCTOSIHHME). DKBaTOpPHAJbHBIE: YAaCOBOW YIrol M CKJIOHEHHE; MpSIMOe
BOCXOKJIEHUE U CKJIIOHEHUE. BpemeHHble equHuIbl yrioB. I3MeHeHne KOOp/IMHAT B TEUEHUE CYTOK.
3Be3Hble KapThl M Karajoru. M3mMeHeHHe MpsIMOrO0 BOCXOXACHHUS U CKIOHEHMs 3Be3l (M3-3a
COOCTBEHHOTO JIBUKEHUS M TIPEIIECCUM). DT0Xa KapThl U KaTajiora.
[TonBukHasi kapTa 3Be3HOTO HebOa. AcTpoHOMHUYECKHE KajeHaapu. Mcnoiab30BaHuE 3JIEKTPOHHBIX
wanerapueB Stellarium, WorldWide Telescope, uaTepakTuBHOTO atinaca 3Be3gHoro Heba Aladin
Sky Atlas 1 moaBMKHBIX KapT 3Be3aHOr0 Heba Astronet u http://meteoweb.ru/astro/skaymapsl.php .
Tema 2. CyTouHoe ABU:KeHHe CBeTHJI. YciaoBue Buaumoctu. JIBm:xkenue Comanma. JlyHbl,
ILnaner. 3aTMeHus
SBnenusi, 00ycIOBICHHbIE HATMYKEM Yy 3eMid aTMocdepsl: MepIianue 3Be31, pedpakius, CyMEepKH,
Oernbie HOYH.
Bunnmoe nemwkenue JIyHBI 110 30JHaKaIbHBIM CO3BE3IUSAM C TICPHUOJIOM B OJIUH CHIICPHUCCKUNA MECSIT
— OTpa)keHHUe JACUCTBUTEIbHOTO ABUXKEeHH JIyHBI IO €€ opOuTe BOKpPYT 3eMIIH.
®a3bl JIynbl, cuHOIUYECKHM MecsI (29,5 cyTok).
3armenus. [Ipuuunsl U ycnoBus HacTymieHus. Bo3MoskHoe uncio 3atmenuii B roay. Capoc.
[Tnanersl. Buawmmoe aBMXKEHHE IUIAHET 10 30JMAKAIBHBIM  CcO3Be3qusaM. KoHdurypanuu.
CuHoanueckre nepuoabl.
[Mapannenaktudekuii TpeyroabHUK. OCHOBHBIE (HOPMYIIHI.
Hcnonp3oBanue 31eKTpoHHbIX MianetapueB Stellarium, WorldWide Telescop.
Tema 3. [IpakTHueckune BONPOCHl ACTPOHOMUH
Kanennaps. Opa. FOnuanckue quu.
Hekoropsie npaktuueckue 3aaauu. Beruncnenue Bocxoaa u 3axona Connna. OnpeseneHue mupoThl
U JIONTOTHI MecTa (TIPOCTEUIINM CIIOCOO0M).
Tema 4. Cucrema Mupa Iltosiemess u Konepauka. CoBpemMeHHbIe NpeACTABJIEHUS 0 CTPOCHUH
CostHeyHO# cHCTeMBbI
Bxnag B yuenne o crpoennu ComueuHout cucrembl: Jx. bpywno, I'. Tanunes (temeckonuueckue
otkpbITHs), Y. Kennepa (3akoHbl ABmkeHus 1ianet), M. HpioToHa (3aKOH BCEMUPHOTO TSITOTCHUS U
TeopeTuueckoe obocHoBaHMe cTpoeHUs: ConHeuHoil cucrtembl), M.B. JlomoHOoCcOB (OTKphITHE
aTMocdepsl Benepsr).
OnemeHThl opouT Ten B Conneunoit cucteme. [Ilpumenenue https://galaxy3d.ru/
Tema 5. JIBu:xenue Tesa B CojiHeUHOH cucTeme.
OcHoBHbIe 3ak0HOMEPHOCTH COJTHEUHOM CHCTEMBI.
Tema 6. 3agaua aByx Tes. Bosamymenns. Ocnosbl 3anmycka KA k Tesam CoJiHeYHOH cHCTEMbI
Enununa paccrosiaus — napcek. @opmyna pacCTOSHUS 10 3BE31.
Hcnons3oBanue kocmuueckoro cumysmstopa Celestia.
8 cemecTp.
Tema 1. ®u3uka tes CoJIHEUHOH CHCTEMBI.
Csenenus 00 acTeponiax, KOMeTax, CyTHUKax, JIyHe.
Komera Tamnes. Mereopusie Tena. Meteoputbl. TyHrycckoe mnaaenue u Cuxote-AJIMHCKOE.
Hcnonp3oBanne kocmudeckoro cumynsitopa Celestia.
Tema 2. N'anakTHKa: cTpoeHue, cocras, Mecto CostHIa B Heil.
Yro BUIMM U Kak ycTpoeH 3Be3aHbI Mup. Mecto ConHna B ["anaktuke.
Tema 3. CosHue u 3Be31bI.
Ouznka ConHua. 3Be3apl (YTO TOTY4YAlOT W3 HAOMIOJEHUHM, YTO BBIYHCIAOT). CrekTpaiabHas
knaccudukanusa. J(uarpamMma CHeKTp-CBETUMOCTh. Kitacchl cBeTUMOCTH. XapaKTePUCTHKA 3BE3]I
KaXJI0TO Kiacca cBetuMoctu. [Torsitue 06 sBomtonuu 38e31 (BK, H3, Y/I).
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Hcnonp3zoBanne kocMuaeckoro cumyisitopa Celestia.

Tema 4. OcHOBHBIE MeTOABI ACTPOPHU3NKH.

Cnektp. CnektpanbHblii aHanmu3. Dotomerpus (Oneck, 3Be3nHas BenwduHa, (opmyna Ilorcona,
a0coJItoTHAs 3BE€3/Hasl BETUYMHA, CBETUMOCTH). MHOTOBOJIHOBAsI aCTPOHOMHUS.

Tema 5. MerarajakTuka: ee 0COOEHHOCTH, HaceJieHHe, Kiaccupukanus rajakTuk. Bonpocsl
KOCMOJIOTHH.

PaznooOpa3zue ranaktuk. Meraranaktuka. HectanuonapHoCTs MeTarajgakTUKU (KpacHOE CMEIICHHUE).
A.A. @punman (1888-1925). 3akon Xab6ma (1889-1958). Pacnipenenenue ramaktuk. OHOPOIHOCTD
W M30TPONMHOCTh MeTtaranaktuku. IIpobGnema ckpwiToii mMaccel B Metaramaktuke. OauHOKa JIH
Meraranaktruka Bo BeceneHHOM.

Conepma}me .]1360paT0prIX 3aHATHH 0 JMCHMUILIAHE

7 cemecTp

Tema 1. BBenenne. HeOecnas cpepa. ActpoHOMHYECKHE KOOPAMHATHI.

Ne 1 Hebecnas cdepa. Koopaunatsl. 3Be3qHoe He60. CripaBodHas InTepaTypa o acTPOHOMHUU
Kaptsl 3Be3gnoro Heba (atnacel). [lonBuxkHas kapTa 3Be3qHOr0 HeOa. 3HAKOMCTBO C 3JIEKTPOHHBIM
wianetapuem Stellaeium

Tema 2. CyTrouHOe ABHM:KeHHMEe CBeTHJI. YciaoBue BHUAUMOCTH. JIBmikeHue CouHna. JlyHbl,
Ilnaner. 3aTMeHusn

Ne 2 Cyrounoe newxenue cserui (Stellarium)

Ne 3 Bupumoe nemxkenue Comnnua (Stellarium)

Tema 3. [IpakTHyeckne BONPOCHl ACTPOHOMHUM

Ne 4 3mepenuie BpemeHnu

Tema 5. JIBu:xenue Tesa B CojiHeUHOH cucTeme.

No 5 Brruucnenue macc HeOECHBIX TeJ.

Tema 6. 3agaua aByx teq. Boamymenusi. OcHoBbl 3amycka KA k Tenam Co/iHe4HOM cuCTeMBbI
Ne 6. Pacuer mpocreiimux Tpaektopuit KA Ha mianetsl. [IpoBepka pe3ynbTaToB Ha KOMIIBIOTEPE

8 cemecTp

Tema 1. ®usuka tesa CojIHEYHOHN CHCTEMBI.

Ne 1. Jlyna u nyrue cnyrHuku ConmHevnoit cucremsl (Stellarium)
Tema 3. CosHue u 3Be31bI.

Ne 2. Comnnre - Tunmunas 38e371a (Celestia)

Ne 3. Onpenenenne Gpu3NIECKUX XapaKTEPUCTHK 3BE3]

Tema 4. OcHOBHBIE MeTO/IbI ACTPOPHUIUKH.

Ne 4. ®opmymna [lorcona

Ne 5. Onpenenenue 3Be3aHbIX BenmynH 3Be37 (Stellarium)

5. OEHOYHBIE CPEJCTBA JJI51 TEKYIIEIO KOHTPOJISI YCIIEBAEMOCTH,
MPOMEKYTOYHOMN ATTECTALIUU 110 UTOT'AM OCBOEHMSI
JUCHUIINHBI
U YYEBHO-METOJIUYECKOE OBECIEYEHUE CAMOCTOSITEJIbHOM
PABOTBI CTYJIEHTOB

5.1. Tekyumuii KOHTPOJIb yCIIeBAEMOCTH
7 cemecTp
Bonpocsl kK peMTHHI-KOHTPOJII0 Nel
Bapuanr I.

1. Ha kakux reorpauueckux MUpPOTaxX BBICOTA JIFOOOH 3B€3/1bl HAJl TOPU3OHTOM B TEUEHHE CYTOK
ocTaeTcs IOCTOSIHHOM?

2. KakoBa BbIcOoTa OJIIOCa MUPa HaJl TOPH30HTOM I HaOII0aTens Ha SKkBaTtope; CeBepHOM
MOJIIOCE 3eMJI; IHUPOTE 56 c.111.
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3. B kakom mecte Ha 3emIe BEI JOJDKHBI HAXOOUTHCS, YTO OBl COJ'IHI_IC TOYHO IMPOXOJUJIO YCPE3
3CHUT B JICHB:

— BCCCHHCIT'O paBHOACHCTBUA,
— OCCHHCI'O PaBHOJACHCTBHA,
— JICTHETO COJITHICCTOSHUA,
— 3HMMHCTO COJIHICCTOAHUA.

Bapwuanr II.
1. BcnenctBue yero uzmensercs noiyaeHHas Boicota CosHIla B T€UEHHE roja’?
2. B kakom Mecte 3eMiIH B T€UEHHE I0J1a MOKHO YBUIETh BCE 3BE3/IbI 000MX
IOJIyILIapHii?
3. B kakom Mecte Ha HeOe BaM ciiefyeT uckath [lonspHyto 3Be31y, HaXOAsCh:
— Ha CEBEPHOM II0JIIOCE;
— Ha 3KBaTopE;
— Ha LIMPOTE BAllEro ropoja.
Bonpochl K peliTUHHI-KOHTPOJII0 Ne2
Bapuanr |
1.

CpaBHuTe ycioBUs BUIUMOCTU CpaBHute YCIIOBUS

BHYTPEHHEHN U BHEIIHEN BUJIMMOCTH  BHYTPEHHEH U

IIJIAaHETBI: BU/HA, HE BUJIHA, B BHEIIIHEH IUIAHETHI: BHJHA, HE

KAaKo€ BpPEeMsl CYTOK BUJIHA. BHJIHA, B KaKoe BpeMSA CYTOK
BHJIHA.

2. KakuM 00pa3oM MO>KHO HCIOJIb30BAaTh CE30HHOE U3MEHEHHE BU/1a 3BE€3/IHOr0 Heba /1y
MOJTBEPKIEHUS IPABUIILHOCTH T'€JIMOLIEHTPUUECKON CUCTEMBI MHpa?
3. Ilouemy He HaOmo1aeTcs netTieodpazHoe aBmxeHue JIyHoi?

Bapuasnr Il.
1.
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CpaBHHUTE  YCIOBUS  BHJIAUMOCTH CpaBHMTE  YCIOBUS  BUAUMOCTH
BHYTPEHHEH W BHEIIHEW IUIAHETHI: BHYTPEHHEH H BHEIIHEH IUIaHETHI:
BUJIHA, HE BUJHA, B KAKOE BPEMS CYTOK BUJIHA, HE BUJIHA, B KAKOE BPEMS CYTOK
BUJIHA. BUJIHA.

2. 3emutst Bpamaetcsa Bokpyr ConHua. Jlokakute 3T0 yTBEpkKACHUE, HCHOIb3Ys
U3BECTHBIC HayKe (DAKTHI.
3. [Toyemy u3MeHseTCS BU/I 3B€3JHOTO HeOa B TEUEHHH rojia?

Bonpochl Kk peiiTUHHT-KOHTPOJII0 Ne3

Bapuanr |
1. KakoB yrinoBoit paguyc Mapca, eciu ero nunernsiid paauyc 3400 kM., a TOPU30HTaIbHBIN
napayuiakc 18"? Pagnyc 3emiu 6400 km. CrenaTh 4epTekK U MOSICHUTD.
2. Co 3Be3abl Kanenna 6obiiias moyock 3eMHOUM OpOUTHI, IEPIICHIUKYIAPHAS K JIy4y 3pSHHUS,
BuaHa noj yriaom 0,07". IN'oguunblil napaniakc 38e31b1 [poruon 0,28". Kakas u3 3Tux 3Be3q
Janblie OT HaM U BO CKOJIbKo pa3? IloscHuTe OTBET U cleaiTe yepTex.
3. Kaxkwue siBenus, npoucxosmme Ha ConHie, 00ycIoBIeHB HATMYMEM MarHUTHOTO OIS ?
HazoBute cuiibl, JEMCTBUS KOTOPBIX NPOSIBISIFOTCS Ha COMHIIE.
4. IlepeuncianTe OCHOBHBIE TIOCTH)KEHUSI KOCMOHABTUKH B U3y4eHUH JIyHBI U MJIaHET.
Onwumute nojpodHee, Kakoe - TM00 U3 ITUX TOCTUKEHUH.

Bapmuasnr Il.
1. Ha xakoM paccTostHUM OT 3eMIH (B aCTPOHOMUYECKUX euHMIax) HaxoaaTcs CaTypH,
€CJIM ero ropu3oHTanbHbIN napamiakc 0,9"? R = 6400 km. 0,9"=43* 10. Cnenats 4epTex,
pelieHue mosICHUTb.

2. Kakoii yrinoso#t paguyc Mapca, eciu ero JimHenHsbI paauyc 3400 kM., a
ropu3oHTanbHbIN napaakc 18"? Paguyc 3emnu 6400xm. [TosicHuts pemienue u caenaire
YEepTEK.
3. Onummure Kak U3MEHSETCSI CKOPOCTh ABMKEHUS KOMETHI 1o opouTte. [losicHuTe
'MoYeMy BHJI MOXKET MEHSTbCS 10 Mepe UX NpuomkeHus k CoiHiy.
4, Uro Takoe 3Be3na? Yem 3Be3/1bl OTINYAIOTCS OT TUTAHET 1O (U3UIECKON mpupoe?
8 cemectp
Bonpocsl kK peMTHHI-KOHTPOJII0 Nel
Bapuanr I.

1. Paccuurath HAa4YaJIbHYIO T'CJIMOLNCHTPUYCCKYIO U HAYAJIbHYIO I'COLCHTPUYCCKYHO CKOPOCTHU KA,
JIETALIETO TI0 FTOMAHOBCKOM MOy JUIMIITUYECKOI TpaekTopuu ¢ Mapca Ha Mepkypuil.
2. ITo 3Be3anOM BemmuuHe (V) mokasarento 1era (C) onpenenuTs 3Be3AHYI0 BelInunHy B

3BC3bI AJamor u BbIYUCJIHNTB, B KAKUX JIy4aX U BO CKOJIBKO pa3 eé Oeck OobIIIE.
3. CpaBHI/ITL Ha CKOJIBKO IO MOAYJIIO OTJIMYACTCA BUANMAA 3BC3JHAA BEJIIMUNHA COJ'IHLIa B JIy4dax
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V npu ero Habmoaennn ¢ Mepkypust 1 Mapca Ha ux cpenHeM pacctosiauu ot CoiHIa.

Bapuanr Il
1. PaccuntaTh KOHEUHYIO T'ETMOLIEHTPUYCCKYIO CKOPOCTh KA 1 ero ckopocTh najicHus Ha
IJIAHETY, JIETSILIEro [0 TOMAaHOBCKOM MOJY3JUIMITHYECKOM TpaeKTopuu ¢ Mapca Ha BeHnepy.
2. [To 3Be3gnO# BemmumnHe (V) mokasarento nsera (C) onpenenauTs 3Be3AHYI0 BeNTHINHY B
3Be3/Ibl AJILOMPEO M BBIYUCIIUTH, B KAKUX Jy4aX U BO CKOJILKO pa3 e OJeck OobIe.
3. CpaBHUTPH Ha CKOJBKO IT0 MOIYJIO OTJIMYaeTCs BUAUMAs 3Be3Has BenrmarHa CoHIIa B Tydax

V nipu ero Habmomenny ¢ FOnmutepa u Benepsl Ha ux cpegHeM pacctosHu oT CoHIa.

Bonpocs! Kk pedTHHI-KOHTPOJII0 Ne2

Bapwuasr |.
1. Breruncnuts ans 3Be3ns! B Bonomaca, ucmons3ys manusie Tadmmnbl 27 n3 AK (moc. gacTp),
paccrosiHue 10 3Be3Abl (B TK), aOCONIOTHYIO 3BE3JAHYIO0 BEIWYMHY M CBETUMOCTH B Jydax V B

m
COJIHCYHBIX CBECTHUMOCTAX. M © :4,77

2. s 3Be3n y Jlebens u p Bononaca, cpaBHHTh Kakasi M3 HUX B Jiydax V Ham Kaxercs sipue (BO
CKOJIBKO Pa3), a TaK)Ke CPAaBHUTH JIEHCTBUTENHHBIN TTOTOK MX M3Iy4YEeHHUS (BO CKOJIBKO pa3).

Bapwuanr Il.
1. Boruncnuts nis 38e31b1 o Lleden, ucnons3ys nannsie Tadnuusl 27 uz AK (moc.
YacTh), PACCTOSHHE /10 3BE3/IbI (B MK), A0COIIOTHYIO 3BE3JHYIO BEJTMYHHY U CBETUMOCTD B

m
ny4ax V B conneunsix ceerumoctsix. M =4,77

2. Jis 3Be31 o Bozuuuero u € JlpakoHa, cpaBHUTh Kakasi U3 HUX B Jiydax V HaM KaKeTcst
spue (BO CKOJIBKO pa3), a TAK)KE CPABHUTDH JCHCTBUTENBHBIN MOTOK UX U3ITYYeHUS (BO CKOJIBKO
pas).
Bonpocs! k peidTHHI-KOHTPOII0 Ne3
Bapwuasr |.
kK Bm ..
1. 3Has coyHeuHyIo nocTosHHyo i 3emum (C, = 1,36 —z ), OTIPEACIIUTh €€ ISt
Mapca.
2. Omnpenenuts kakas aoist sHepruu CosnHila nomnagaet Ha CaTypH.

. [Tepuon nBoitHoM 3Be3abl W [lapycoB 116 met, paccTosHHe MEXAy KOMIOHEHTaAMHU
p//:2,8” , TOIMYHBIA IapajuIaKc 0,022". Borumcmare OOJBIIYI0 MOJTYyOCh OpPOUTHI B a.e. U
cymmaphyro mMaccy | [Tapycos B maccax ConHia.

Bapuanr Il
KBm ..
1. 3Has COJIHEUHYI0 NOCTOsIHHYI0 Ui 3emun (Cg, = 1,367 ), ONIPEAENIUTh €€ s
Onurepa.
2. Onpenenuth Kakas 10Jist sHepru CosHIa MornajiaeT Ha Y paH.

. [lepuon aBoitHoi 3Be3abl § ['epkyneca 34,5 rona, paccTosiTHUE MEX1Y KOMIOHEHTaMHU
p” =1,37" , ropuunstii napamutakc 0,01 1", Boruncnute OOJBIITYIO TOJYOCh OpOWTHI B a.e. M
cymmapnyto maccy ( I'epkyneca B maccax ConHiia.

5.2. [IpomMekyTOYHASI aTTECTANMS 1O UTOraM OCBOEHHUS THCHUTIINHBI

Bomnpocsl k 3x3ameny (7 cemecTp)
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1. 3Be3gHoe HEOO (co3BE3AMs, MX YUCIIO, 0003HAUYCHHE 3Be3/ B co3Be3uH). CIIOCOOBI OTHICKAHUS
10-15 co3Be3nuid.

2. brneck (pusnuecknii CMBICT BETMYHUHBI). 3BE31HAS BETUUMHA.

3. Ocph Mupa, CeBEepHBII M IOKHBIN MONOCK MHupa. HeOecHbIl sKkBaTOp, HEOECHBIE Mapaliely,
HeOeCHBIN MepUInaH.

4. Hebecnas cepa. OTBecHas (BepTUKaJbHAs) JIUHUS, 3€HUT, HAJAUP; MAaTEMAaTUIECKUN TOPU3OHT;
Beptukai. HebGecHblii Mmepuanan. Touku rora, ceBepa, 3amajia, BOCTOKA; I0JKHAs U CEBEpHas TOUKU
HebecHoro 3kxBaTopa. Kpyr ckiioneHus. Touka BECEHHEr0 paBHOAEHCTBUS.

5.  ACTpoHOMHMYECKHE KOOPAMHATBI: FOPU3OHTAJIbHBIE - BBICOTA, 3€HUTHOE PACCTOSHUE, a3UMYT;
9KBATOPUAJILHBIE - YACOBOMU yTroJl, CKIIOHEHUE, NIPSMOE BOCXOXKACHHUE.

6. Henonswxnuele 3Be3apl. CoOcTBeHHOE IBMkeHHE 3Be3l. [Ipeueccus. V3mMeHeHue KoopaMHAT;
AMOXa KapThl 3BE3HOTO HEOA 1 3110Xa KaTauora CBETHUIL.

7. Cyro4yHoe JABMXKEHME 3Be3JHOro Heba, npuuuHa. Bocxon, 3axol, KyJIbMHHALUU CBETHI
(BepxHss, HIOKHSIS). BepxHsis KyJbMUHaALUS K 10Ty OT 3€HUTA, BEPXHSASA KyJIbMHMHALIUS K CEBEPY OT
3€HUTAa, BEPXHAA KyJIbMUHALMA B 3eHUTE. X ycnoBusa. GopMynbl BepXHEH M HUKHEH KyJIbMUHALUN
(BBICOTA CBETUIIA).

8. VYcioBUs BUIUMOCTH CBETMJI Ha JAaHHOW IIMPOTE (3aBUCUMOCTb OT CKJIOHEHMs). YCJIOBUS
HE3aX0JIMMOCTH M HEBOCXOAUMOCTH. Pa3zneneHue 3Be3gHOro Heba Ha JAHHOW IIMPOTE Ha 00JacTh
HE3aXOSIIMX 3BE3/, Ha 00JaCTh HEBOCXOAAIIMX 3Be3/ U 001aCTh 3aXO/SAIMX U BOCXOAIINX 3BE3I.
Bun 3Be3aHOr0 HEOa Ha MOJIFOCax 3eMJIM M Ha 3€MHOM JKBaToOpeE.

9. Bumumoe roguunoe aswkeHue CosiHIa. DKIUNTHKA, €€ HAaKIOHEHHE K HEOECHOMY 3KBaTopy.
3oauaKkanbHble cO3Be3/1Ms. TOUKM paBHOAECHCTBUS M COJHIECTOSIHUA. VI3MeHEeHue 3KBaTOpUAIbHBIX
koopauHaT ConHua B TedeHue roja. Cuiepuyeckuii 1 TpOM4ecKuil ro.

10. VYcnosus BumumocTtr CoJNHIIA Ha pa3HBIX IUPOTAaX B pasHble JHH roja. Pasmenenue 3emun Ha
TeruioBble nosica. [loaspHblii eHb U NONgpHAast: HOYb, UX HA4aJlo U KOHEIL.

11. Jlynsbiii mytb. JIMHUS  y370B, Y37Bl JIYHHOH OpOWTHl (BOCXOMASIIMHA, HUCXOSIINN).
Cunepuueckuit mecsau. @a3pl. CuHOMUECKUH Mecall. J[BUXKEeHUE JIyHHBIX Y3JI0B.

12. JIpaxonuveckwuii roa. 3atMeHus (YCIOBUS HACTYIICHUS U BUIuMOCcTH). Capoc.

13. IInanersl (Ha3BaHUsA, TOPSAMOK pPACIONOKEHUS OTHOocuTedbHO CoOMHI), KOH(UTYpaluu
BHYTPEHHUX M BHEWHHX IuaHeT. CuHoanyeckuil mnepuoj IuiaHeTbl. Cuaepuyeckuil Mepuom
IUTAHETHI. Y PaBHEHMSI CHHOAMYECKOTO IBUKEHUS.

14. Enunuisl BpeMeHH - 3BE€3/IHbIE CYTKU U CpEHME COJIHEUHble CyTKU. Kakue nnuHHee.

15. 3BesnHoe Bpems. DopmyIIbL.

16. HcrunHoe cotHeuHOE Bpems. Dopmyiia.

17. Cpennee comHeuHOE BpeMs, CpeIHEE COJHIE, YypaBHEHHE BpeMeHH. Dopmylia MeCTHOTro
CPEIHETr0 COJTHEYHOTO BPEMEHHU.

18. CBs3b MeX/1y MECTHBIMH BpEMEHAMH JIBYX IYHKTOB (MEpUAMAHOB) Ha 3eMIie.

19. Bpems BcemupHOE, TIOSICHOE, IEKPETHOE, JIETHEE, CBA3b MEXIY HUMUA. DOpMyITBI.

20. JluHus nepeMeHsbl 1aT Ha 3eMie.

21. HepaBHoMmepHOCTH BpamieHus 3emin. DdeMepuanas cekyHaa. ATomHas cekyHaa. OnpeeneHue
CeKYH/Ibl KaK eAnHuIbI MexayHapogHoi cuctemsl (CU). KoopauaupoBanHOe BpeMsi.

22. CoyHeYHBIH KaJeHIaph: CTapblii ¥ HOBBIN CTHIIG. [IepecdeT mar ¢ OJJHOTO CTHJIS Ha JPYTOH.

23. Uneu, nexamiyie B OCHOBE ONpeAEICHUs UPOTHI U TOITOTH MECTa.

24. Tlapammaktudeckuid TpeyroidbHUK. OCHOBHBIE (OPMYJIBI CPEPUIECKOTO TPEYTrOJbHUKA, HX
IIPUMEHEHHNE AJIs NapaJuIaKTHUECKOT O TPEYroJbHUKA.

25. SIBmeHms, OOyCIIOBJIIEHHBIE 3€MHOH aTMocdepoil: pedpakxims, cymepkd, Oembie HOun. UX
CJIEICTBUSI.

26. Cucrema mupa IlTonemes; nedepeHThI, SIMUIUKIIB, SKCIEHTPUKH. [ eonieHTpr3M. HerpaBuibHbIE
IIPEJICTaBJIECHUS] O CTPOEHUH Mupa, BOZHUKILIUE B IPEBHOCTH.

27. Cucrema Mupa Konepauka, rearoneHTpusM. Uto oObsicann KorepHuk u Kak.

28. Ponp bpyno, Kemnepa, ['amunes;, JlomonocoBa, HptoToHa B Bompocax crtpoeHusi COlHEUHOI
CUCTEMBI.
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29. Ilepssrii 1 BTOpO#t 3akoHbI Kemiepa, yrounenue nx HproToHOM.

30. CocraB ConneyHoit CucteMsl. D1€MEHTHI TNIAHETHBIX (KOMETHBIX, CIIyTHUKOBBIX U Jp.) OpOMUT.
31. CoBpemenHnble mpeacTaBieHus o crpoean ConHeunoi cuctemsl. O6mako Oopra.

32. OcHoBHbIe 3aKkOHOMEpHOCTH COTHEYHOU CUCTEMBI.

33. CyTouHBI TOPHU3OHTAIBHBIA Mapajlakc, H3MepeHue paccTosHuii B COJHEYHOW CHCTEME.
AcTpoHOMMYECKAs EAUHUIIA.

34. Tperwuii 3akon Kemnepa, yrounenue HetotonoMm. M3mepenne mace B CoJTHEUHOM CHCTEME.

35.  3amava nByX Ten (HEBO3MYIIEHHOE JIBIDKEHUE). YPaBHEHUS OTHOCUTEILHOTO IBM)KCHUS B
3ajiaue JIByX Tell. Y TOUHEHHbIEe 3aKOHbI Keruiepa, ux 3Ha4eHue.
36.  3akoHBI COXpaHEHHs] MOMEHTa WMITYJIbCa U MEXaHWYeCKoW dHepruu. HHTerpan

KUHETHYECKOW SHEepruu. TpaeKTOpUU OTHOCHUTENIBHOIO JBHMXKEHHMS TOYKM B 3ajadye ABYX Tell.
Kocmuueckne ckopoctu TOUYKM (Kpyromas, mapaOoimudeckasi, mepBasi M BTOpas); KOCMHYECKUE
CKOpPOCTH KaK XapaKTEPUCTUKU I'PAaBUTALUOHHOTO NOJIsI HEOECHBIX TEJl.

37.  Cdepa neiictBuss HeGecHoro tena. Teopermueckue ocHOBbI 3amycka MC3. Kpyrosas wu
smntrdeckas opouta MC3, ux xapakrepuctuku. Ctarmonapusiii UC3. Cunxponnsiii UC3.

38.  Bexox u3 coepsr aeiictBus 3emin B chepy neiictBus Connna. ['eoneHTpudeckas CKOpOCTh
BBIXOJIa M T'E€OLEHTPHUECKass HaydalbHas CKOPOCTb KOCMHUYECKOro ammnaparta. TpeTbs M ueTBepTas
KOCMHYECKHE CKOPOCTH.

39.  Ilpocreiimme TpaekTopuu MepeineTa Ha IUlaHeTbl. Kakue 3amycku OCYIIECTBIEHBI K
HACTOSIIIEMY BPEMEHHU.

Bomnpocs! k 3k3ameny (8 cemectp)

1. Mneunslii nyts Ha HeOe. Cucrema Mieynoro nyrtu, ['amaktuka. Hacenenuwe I'amakTtukw.
IToncucremsl ["astakTukH.

2. OOuiee npeacTaBieHUe O CTpoeHHH [ anmakTuku, e€ yacTu (AMCK, OalpK, sSApO, Tajo, KOPOHA),
pacrpeaeieHue 3B€3/1 U JPYroro HaceJICH!Us B HUX.

3. CoBpeMeHHbIE cBelleHMS 00 O0OBEeKTax sJpa, OUCKa, Tajo; CKpelTas Macca B [amakTuke.
KonnyecTBeHHBIE XapaKTepUCTUKH [ aakTHKH.

4. Mecro Conuna B I'anaktuke, mouyemy Ha HeO€ BUIUM MIEUHBIN MyTh.

5. Tommunslii mapamiakc. M3mepenue paccrossHuil B ['ajnakTuke, e€AMHMIIA PACCTOSHUS MapCek.
®opmyia paccTossHUS B apcekax. CoOCTBEHHOE IBUKEHHE 3B€3]l, CKOPOCTH 3BE3/I.

6. MeraranakTiuka Kak 4acTe BceneHHOH, ee pa3mepsl. OCHOBHOE HaceleHHe MeTaraJakTHKH.
Yucno ranaktuk B Meraranaktuke. Pacnipenenenne ralakTuk

7. CkpoelTas Macca B Meraramaktuke. Hecrannonapnocts Meraranaktuku. KpacHoe cMerneHue
rajakTuk. 3akoH Xao6ma. ®opmyisl. [TocrosHHas Xab0ma.

8. Kunaccudukanus ramaktuk mo ¢opme, 1Mo KOJMYECTBEHHBIM XapaKTepHcTHKaM. PazHooOpasue
rajlakTHK 10 U3JIy4EHHUIO (pajnoralakTUKU, peHTT€HOBCKUE, MH(paKpacHble TaTaKTUKH, KBa3apbl U
np.). 'anakTUKu ¢ aKTUBHBIMU SIAPAMHU.

9. Conepxanue mnonstuii: Bcenennas, Mup, Kocmoc, Actponomuueckas Bcenennasi, bonbiias
Bcenennas.

10. OcHOBHBIE METONBI: CHEKTPAJIbHBIM aHaNWU3 (B Y€M COCTOMT M YTO MO3BOJSET OINpPENENUTh),
doromeTpruyecKuil aHaJIU3 (B YEM COCTOUT U YTO MO3BOJISIET ONPENEIUTh), METObl KOCMOHABTHUKHU.
Bunsl ciekTpoB HeOecHBIX Tell. BceBOHOBAs aCTPOHOMUS, KAKME OTKPBITHS CIIEJIAHBI.

11. ®orometpusa. brneck (ocBemeHHocTh), (opmyna [lorcona. Ilotok »Heprum, cuna caeTta,
CBETMMOCTb, (DOpMyJIbI CBSI3U. AOCONIOTHAs 3Be37HAs BEIUYMHA, €€ CBS3b C BUAMMON 3BE3THOMN
BEJIMYMHOMN U PACCTOSTHUEM 0 3BE3/IBI.

12. Cuctema 3Be3anbix BennuuH UBV. ®opmyinbl A BeIMUCIEHHUST OOJBIION MOTYOCH JIBOMHOM
3BE3/Ibl, pauyca 3B€3/1bl, CBETUMOCTH 3BE3/bI.
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13. Cnexktp Connma u 3Be3a. CnexTpanbHas kinaccudukarnus 3Be3zn. Juarpamma [eprimmpysra -
Paccemma. Knacesl cBetumocTt 3Be3n. OOmiasi XapakTepUCTHKa 3Be37 IO JuUarpamMme. 3BE3Ibl,
KOTOPBIX HET Ha iuarpaMmme.

14. Yto MOXKHO MOIYYHTH AJIs 3BE3]1 U3 HAOIIOAEHUI U YTO MOKHO BBIYHCIHUTD C TIOMOLIBIO (POPMYIL.
OCHOBHBIE KOJINYECTBEHHBIE XapaKTEPUCTUKHU 3B€3/l. 3B€3/Ibl-TUIaHThI U 3B€3]Ibl-KapJIuKu. McTounuk
SHEPIUH 3BE3.

15. Connne kak 3Be3na. Cnektp. CosnHeuyHas MOCTOsHHAs. YTO HENMOCPEICTBEHHO M3MepsieTcs UL
ConHua, 4To MOKHO BBIYMCINTE. OCHOBHBIE KONMUYECTBEHHBIE XapakTepucTuku ComnnHua. Mcrounuk
sHepruu CosHIa.

16. OOmee npencrasnenue o crpoenun Connna. Bunumas nosepxuocts Connina (potocdepa), uto
BUJMM Ha IOBEPXHOCTH (ISITHA, TPAHYIALMS, (DAKETIbl).

17. Conneunsble Heapa (30Ha SIEPHBIX pEaKLUi, 30HA JTYYHCTOIO paBHOBECHUS, KOHBEKTHBHAs 30HA).
18. Conneunas atmocdepa, HaOMOJaeMble JeTaHM; Cciaow aTtMocdepsl (Xpomocdepa, KOPOHa,
CBEpPXKOpOHA), UX Xapakrepuctuka. Pacnpenenenue temneparypsl Ha ComaHie. ConHeuHbIH BETeEp.
MarnutHbie nosas Ha ConHie.

19. Conneynasi akTHBHOCTh. AKTHBHBIE 00pa3oBaHus (TMSITHA, TPOTYOEPaHIIbI, COTHEUHBIC BCIBIIIKH,
KOPOHApHbIE BBIOPOCHI MacChl U Jp.). LIUKIMYHOCTh CONHEYHOI aKTHBHOCTH.

20. BozueiictBue Comuna Ha 3emumto. CyTh HEHTpUHHON TIpoOsieMbl U e€ paspemenue. ConmHeuHas
ceificMuuHOCTb. [Ipo0iaema uConb30BaHUs COIHEYHOM SHEPIUH.

21. OcHoBHOe HaceneHue [amakTuku - 3Be3zbl. [IBoifHbIe 3Be3apl. Kiaccmdukamus mo MeTomy
oOHapyKeHHsI, TeCHble JIBOMHble. 3HaueHue (ONpeAeseHHe Macchl; MpoliieMa BHE3EMHBIX
UMBWIM3AIUHN; TUTAHETHI y Ipyrux, kpome CoJiHIa, 3BE31).

22. Ilepemennble 3Be3/1bl (IIyJIbCUPYIOLINE U 3PYNTUBHBIE), OCHOBHBIE MPEACTABUTENIHN TEX U IPYTUX.
[edeunnsl, ux 3HaYeHHUE (3aBUCUMOCTbH "IEPUOJ] - CBETUMOCTB").

23. HoBble 1 cBepXHOBBIE 3Be3/1bl. OCTaTKH CBEpXHOBBIX 3Be31 B ['anmaktuke. CBepxHoBas (SN) 1987
rojia. 3Be3/IHbl€ CKOIUJICHMS: IIAPOBHIE U PACCESIHHBIE.

24. Mex3Be3iHass cpeia [ anakTUKM: 0bUIb, Ta3, TYMAHHOCTH, KOCMHYECKHE JIydyd. 3BE3/HbIE
KOMILIEKCBI.

25. CoBpeMeHHbIE Mpe/AcTaBieHUusT 00 3BoNOLMU 3Be3ll. KoHeuHble COCTOSHUS 3Be3[: Oelnble
KapJIMKU, HEUTPOHHBIE 3BE3/bl, YEPHBIE JIBIPHI.

26. Yto coboii mpencTaBiseT MaHeTa, acTEPOU, KOMETa, METEOpOH I, CIYTHUK MiaHeTbl. OOmias
XapakTepucThka riaHeT CoIHeYHON CUCTEMBI. J[OMOTHUTENbHBIE CBECHUS O KaX/10M TUIaHeTe.
27.Yto nmamu KA (s kaxaoil miaHeTsl). XapaKTEpUCTHKA acTEpPOMIOB, IOsica acTepPOHJIOB.
KomeTsl, o6pa3oBanue roiaossl U xBocTta. Criektp komeT. Komera "annes, uccnenosanue ee KA.

28. Meteopouibl (METEOpHBIE Tesa), MeTeopbl U MeTreopuThl. TyHrycckoe u Cuxors>-AJHMHCKOE
NaJCHUS.

29. Jlyna, ¢usunueckue ycnous Ha Jlyne; neranu nosepxHoctu. M3ydenne KA. Dkcneauuuu Ha
Jlyny.

30. Cnnyrauku Mapca. CIlyTHUKH IJTaHET-TUTaHTOB, UCCIIEI0OBAaHUS UX KOCMUYECKMMH amapaTaMu.
31. OcHoBHEbIE uaen 00pa3oBaHus 1 HBOIIONNH CONHEYHON CHCTEMBI.

32. [Ipenmer kocmonoruu. Kocmonoruueckast moaens. HetoroHoBa kocmosorus. KocMmonornueckue
napajiokcel B Hpl0TOHOBOH KOCMOJIOTHH, ITYTH X MPEOIOICHHUS.

33. PensatuBucrckas kocmoiorus. Moaens OiHmreiiHa. OIHOPOJHBIE W M30TPOMHBIE MOJEIU
®puamana v 1p. 3aMKHYTBIH, INIOCKUM, OTKPBITBIA MUP.

34. Teopust pacumpsitomieiics Bceenennoil. Bospact Bcenennoil. [loarBepkaeHuss Teopuu
pacmmpsronierics Beenennoit. Tpyanoctu Teopun pacmumpsitonieiica BeeneHHOM.

35. Teopust pa3ayBatorelicss BceneHHo# (MHPISALIMOHHAS MOJIETB).

36. TeopeTnyeckue MpeACTABICHUS O BOSHUKHOBEHHH U HBOJIOINH Mertaramaktuku. CoBpeMeHHbIE
TEOpEeTUYECKHE B3IIIAbl HAa BeeneHnyto.

37. Bcenennas u pa3yMm. Mecto 4enoBeka Bo BceneHHON. AHTPOIHBIN PHHIIATI.
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5.3. CamocrosiTesqibHasi padora oOydaromerocsi. [I/pugoosmcs 6udvl CcamocmosmenbHou
pabomsl  0Oyuaroweeocs, NOpsaO0OK UX BbINOJHEHUs U KOHMPOJs, 0demcsi YYeOHO-Memooudeckoe
obecneuenue (803MONCHO 8 GUOE CCHLIOK) CAMOCMOSMENbHOU pabomvl NO OMOEIbHbIM pPA30endam
OUCYUNTUHDL.

Vkasvisaromes memoi scce, peghepamos, Kypcosvlx npoekmos (pabom) u op.

Texymas CPC, nanpaBieHnHas Ha yriryOJIeHHe U 3aKPEIUICHNE 3HAHUN  CTYJICHTa, pa3BUTHE
MPAKTUYECKUX YMEHUN BKIIIOYAET:

- paboTy C JICKITMOHHBIM MaTEPHAIIOM, TTOVCK M 0030p JIUTEPATYPHI U SJICKTPOHHBIX HCTOYHUKOB
uH(pOpMallMU 0 HHAUBUAYAIBHO 33JJaHHOM Ipobieme Kypca,

o BBITIOJTHEHUE JIOMAIITHUX 33/IaHU/, KOHTPOJIBHBIX padoT,

o M3yueHHE TEM, BHIHECEHHBIX HAa CAMOCTOSITEIbHYIO IPOPAOOTKY,

- IOATOTOBKY K MPAKTUUYECKUM U CEMUHAPCKUM 3aHSTHSIM;

- IOJITOTOBKA K KOHTPOJILHON paboTe, K 3a4eTy, IK3aMeHy.

TBopueckasi NMpo0JIeMHO-OPHEHTHPOBAHHAS caMoOCTOSITeJIbHAsI padora (TCP),
OpUEHTUPOBAaHHAS HA PAa3BUTHE WHTEIUICKTYalbHBIX YMEHHUH, KOMIUIEKCAa YHHBEPCATbHBIX
(0OIIEKYIBTYPHBIX) U TPOGECCHOHATBHBIX KOMIIETEHIIUH, MOBBIIIEHHE TBOPYECKOIO MOTEHIIHAja
CTYZICHTOB BKJIIOYAET CJICYIOUINE BUABI paOdOT 110 OCHOBHBIM Tpo0iieMaM Kypca:

- IOMCK, aHaJIu3, CTPYKTYPUPOBAHUE U MPE3CHTallusl UH(POpMAIUH,

- aHaJIM3 HAYYHBIX MyOJMKAIMi 110 3apaHee ONpeIeNIEHHON IPErno/IaBaTesieM TeME;

- aHallM3 CTAaTUCTUYECKUX U (DaKTHUECKUX MaTepHalioB MO 3a/laHHOM Teme, MPOBEACHHUE PACUYETOB,
COCTaBJIEHUE CXEM M MOJEJICH Ha OCHOBE CTATUCTHYECKUX MaTEPHAJIOB.

Tembl padoT B 7 cemecTpe
1. Pazpabotka nntepaktuBHoro pecypca B CourseLab Ha temy «VMctopust nosiBieHus
co3Be3anil. Kpatkoe onucanue ux».
2. Pazpabotka nntepaktuBHoro pecypca B CourseLab Ha Temy «CocTaBiieHre porpamMmbl
HaOJr01eHUs 3BE€3JHOr0 He0a Ha BEIOPAHHBIN JEHBY.
3. Pa3paborka naTepakTHBHOTO pecypca B CourseLab Ha Temy «MeTo1bI HAOIIOICHUS
3Be3/1HOT0 Heba. Teneckonsl: CTpOeHHe, CIIOCOObl YCTAaHOBKH M HACTPOUKM».
4. Pa3pabotka nnrepaktuBHoro pecypca B CourseLab Ha Temy «CucTeMbl acCTpPOHOMUYECKUX
KoopauHat. BeiBog popmyn ux pacueray.
S. Pa3pabotka narepakTuBHOro pecypca B CourseLab Ha Temy «Cdepuyeckasi TpUroHOMETPUS.
[TanajakTH4ECKUN TPEYTOJIBHUKY.
6. Pazpabotka unrepaktuBHOro pecypca B CourseLab Ha Temy «3Be3qHOE HEOO.
7. Pazpabotka nnTepaktuBHoro pecypca B CourseLab Ha Temyy «/[Bnxenne Connua, JIyHsl u
IUTAHET.
8. Pazpabotka nntepaktuBHoro pecypca B CourseLab Ha Temy «Conneunsie u JIlyHHbIe
3aTMEHHUSD.
9. Pazpabotka nntepaktTuBHoro pecypca B CourseLab Ha Temy «SIBieHus1, 00ycIOBICHHbIE
3eMHOI aTMochepoii».
10.  Paszpabotka uHTEepakTHBHOTO pecypca B CourseLab Ha TeMy «I eolieHTpruyeckas cucrema
mupa Apucrorens — [Itonemes».
11.  Paszpaborka uHTEepakTHUBHOTO pecypca B CourseLab Ha TeMy «[ ennoneHTpuyeckas cucreMma
mupa KonepHukay.
12.  Paszpabotka uHTepakTHBHOTO pecypca B CourseLab Ha Temy «Pa3BuTHe B3IJIs10B Ha
crpoeHne CoslHeYHOM cucTeMbl. 3aKoHbI Keruiepay.
13.  Paszpabotka uHTepakTHUBHOrO pecypca B CourseLab Ha TeMy «CoBpeMeHHbIE TPEICTABICHUS
0 ConHeuHoM cucteme. 3aKOHOMEPHOCTU CTpoeHUsI COTHEYHON CUCTEMBIY.
14.  Paszpabotka uHTEpakTHBHOTO pecypca B CourseLab Ha Temy «llnaHeTbl 3eMHOM rpymIbL:
CTpoeHHe, (PU3NKO-XUMUUECKHE YCIIOBUS HAa HUX».
15.  Paszpabotka uHTepakTHUBHOTO pecypca B CourseLab Ha Temy«llnaneTsl TUTaHTHL: CTPOCHUE,
(bU3UKO-XMMHUYECKUE YCIOBHS Ha HUX.
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Temsbl padoT B 8 cemecTpe

1. Pa3zpabotka narepaktuBHOTO pecypca B CourseLab Ha Temy «/[nHamuka Ten nepeMeHHON
Macchl. YpaBHeHUE MeIEpCKoroy.

2. Pa3pabotka unrepaktuBHOro pecypca B CourseLab Ha Temy «Bonmpockl KOCMOHABTHKH: OT
IMronkosckoro 1o Koponésay.

3. Pa3pabotka nnrepaktuBHoro pecypca B CourseLab na temy «PeanbHbie TpaeKkTOpHH
nepenera He TiaHeThl COTHEYHON CHCTEMBDY.

4. Pa3pabotka unrepaktuBHoro pecypca B CourseLab Ha Temy «MeTo b1 HaOIIOI€HUS TUTAHET.
Teneckorbl: CTpOeHHE, CTIOCOOBI YCTAHOBKU M HACTPOUKH.

5. Pa3paboTka natepaktuBHOro pecypca B CourseLab na temy «CosiHeuHast CHCTEMa CETOIHSIY.
6. Pa3paborka untepakTuBHOrO pecypca B CourseLab Ha Temy «3aragku COHEYHOM CUCTEMBI.
JecsTas maanera?y.

7. Pazpabotka nntepaktuBHoro pecypca B CourseLab na Temy «MccnenoBanue 3se3a. 1
pPacCTOSHUE 10 HUX».

8. Pa3pabotka uaTepakTBHOTO pecypca B CourseLab Ha temy «Kitaccudukarus 38e3m».

9. Pa3pabotka unrepaktuBHOro pecypca B CourseLab Ha TeMy «CosHile THTTUYHAS 3BE3/a.

10.  Pa3pabotka mHTepakTUBHOrO pecypca B CourseLab Ha Temy «Cucrema MIIedHOTO ITyTHY.

11.  Pa3paGotka uHTepakTuBHOTO pecypca B CourseLab Ha Temy «MeraranakTuka: CTpOeHUE U
CBOMCTBa.

12.  Pa3pabotka unrepaktuBHOro pecypca B CourseLab na temy «KocMounorust OT aHTUYHOCTH A0
Herotonay.

13.  Pazpabotka unrepaktuBHoOro pecypca B CourseLab na temy «KocMomnorust ot DitHireiiHa 10
COBPEMEHHOCTI.

14.  Pazpabotka untepaktuBHOro pecypca B CourseLab Ha Temy «CTrBeH XOKKUHT YEJIOBEK

«OTKPBIBIIUI» BPEMSI».

KonTpoJb camocTrosiTe/ibHOMH padoThl

OrneHka pe3yJabTaTOB CaMOCTOSTENIbHOW pabOThl OpraHU3yeTcsl Kak €IUHCTBO ABYX (opm:
CaMOKOHTPOJIb U KOHTPOJIb CO CTOPOHBI npenojaBaTeneid. OleHKa pe3ysbTaToB CaMOCTOSATEIbHON
paboThI OpraHu3yeTcs CIeaYIOUMM 00pa3oM:

o KOHTPOJIbHBIE BOIIPOCHI, 33/1aBa€MbI€ NP BHIMOIHEHUH U 3alUTax J1a00paTOpHBIX padoT;

KOHTPOJIbHBIE BONPOCHI, 331aBaeMbl€ MPU MIPOBEACHUH NMPAKTUUECKUX 3aHITUH,
BOIIPOCHI [T CAMOKOHTPOJIS;
BOIIPOCHI TECTUPOBAHUM;
BBINOJIHEHUE JOMAIIIHUX paloT;
BBITIOJTHEHUE CAMOCTOSTENbHBIX U KOHTPOJIBHBIX padoT
BOIIPOCHI, BBIHOCUMBIE Ha DK3aMEH.
pedepar c rrieMeHTaMH MPOEKTUPOBAHNS,
JIOKJIa/1bl Ha KOH(EepeHII-HeleNsX.

OneHka KauecTBa OCBOEHMS JUCLUMIUIMHBI TPOU3BOAMTCS IO pe3yiapTaTaM  CIEIYIOIINX
KOHTPOJINPYIOIINX MEPONPHUATHI:

KonTposmpyroume MeponpusiTusi Pe3yabTaThl 00yUeHHUs 10 JUCHUILINHE

CamocTosaTenbHble pabOThl Ha NPAKTHUECKUX | 3HaHHWE OCHOBHBIX ()OPMYJ U OIpeeIeHHM
3aHATUAX

KOHTpOHBHBIC paGOTBI Ha MPaKTUICCKUX VYMeHHe caMOCTOSTENbHO HaXOIUTh peuICHucC

3aHATHIX MMOCTaBJICHHOM 3a7aun
VYyactue CTyaeHTOB B HayyHOM nuckyccuu 1o | OBiaJieHHe ONBITOM aHaIu3a
IIOATOTOBJICHHBIM 158 HpC}ICTaBHeHHLIM I/IH(l)OpMaHI/IOHHI)IX HCTOYHHUKOB,

npe3eHTausIM, pedeparaM Bo BpeMs IPOBEJCHHS | BRICTYIUIEHUH C JIOKIaJaMH M y4acTUs B
KOH(epeHII-He1en JIMCKYCCHUSX;
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pasaCICHUA HAYYHOI'O U HCHAYYHOI'O 3HAHUS

BeimonHenne W 3amuTa  MHAMBHUIYAJIbHBIX | 3HAHHWE OCHOBHBIX (OPMYN U OINpeAeseHUM.

3a1aHAN YMeHHe CaMOCTOSTENbHO HAXOAWUTH PEILICHUE
IIOCTABJICHHOW 3a/1ayu
TectupoBanue 3HaHUE OCHOBHBIX (OPMYN U ONpPEICTICHHIA.

YMeHHe caMOCTOSITEIbHO HAXOAWTh PEIICHUE
HOCTaBJICHHOU 3a1a4u

KOHTpOHB CO CTOPOHBI IIpCIOAABATCIIA U CAMOKOHTPOJIb OCYHICCTBIIACTCA B COOTBCTCTBUU C
pefITI/IHF-HHaHOM JUCHUILIIMHBI, BO BpEMSA IIPAKTHYCCKUX U J'Ia60paTOpHI>IX SaHHTHﬁ, KOJIJIOKBUYMOB,
3alIUTHI JOMAIIHUX 3aJaHHH.

@®oHx  oueHouHblx MarepuanioB  (POM) nns mpoBeAeHMsT  aTTECTAllUM  YPOBHS
Cc(OPMHPOBAHHOCTH KOMIETEHUUI O0Oy4aromuxcst MO AUCUUILUIMHE O(OPMIISIETCS OTAEIbHBIM
JIOKYMEHTOM.

6. YYHEBHO-METOANYECKOE U UHO®POPMAIIMOHHOE OBECIIEYHEHHUE

JUCLHUATIIMHBI
6.1. Knuroo6ecneueHHOCTH
HaumeHnoBanue nuteparypsl: aBTOp, Ha3BaHUE, BUT Ton KHUT'OOBECIIEUEHHOCTbD
W3JIaHUs, U31aTEeIHCTBO U3IaHUSA

Hanuuue B anexTponHOM KaTtanore 9bC

OcHOBHas IUTEpaTypa

1. Acrponomusi: Yuebnoe nocobue / Ulyrusik B.1., 2016 URL:

Mynpanos M.B., Kinuiienko A.I1. - Mu.:Beimiinras https://znanium.com/catalog/product/101214
mkoia, 2016. - 310 c.: ISBN 978-985-06-2759-9. 8

2. Hapyrun, B. M. Kiaccuaeckas actpoHomust: YueOHOe 2013 URL:
nocobue/YapyruuB.M. - Mocksa : [Ipomereii, 2013. - 214 https://znanium.com/catalog/product/536501
c. ISBN 978-5-7042-2400-6.

3. Cypaus, B. I'. BeenenHast B Bonpocax U OTBETaX: 3a/1a4d 2020 URL:

M TECTHI 110 ACTPOHOMHUH U KOCMOHAaBTHKe / Biagumup https://znanium.com/catalog/product/122023
CypauH. - Mocksa : AnsniiHa HOH-QUKIIH, 2020. - 242 c. - 3

ISBN 978-5-91671-720-4.

JlonosiHuTENbHAS TUTEpaATypa

1. BceneHnas B Bompocax M OTBETax : HAYYHO-TIOIMYJISIpHOE 2020 URL:

n3nanue / mox pen. 1. Barana6o ; mep. ¢ sm. A. J1. https://znanium.com/catalog/product/121068
Cnameroit. - Mocksa : JIMK Ilpece, 2020. - 128 ¢. - ISBN 5

978-5-97060-816-6.

2. Yepenainyk, A.M. XKuzupb actponoma / A.M. 2014 URL:

Yepenamiyk. — Mocksa : U3aarenscTtBo MOCKOBCKOTO https://znanium.com/catalog/product/102292
yauBepcureta, 2014, — 296 c. - ISBN 978-5-19-010921-4. 3

3. lunnunr, I'. Ckaaaku Ha TKaHU MPOCTPAHCTBA- 2019 URL:

BpeMeHHU: DWHIITEHH, IPaBUTAIIMOHHBIC BOJIHBI U Oyy1iee https://znanium.com/catalog/product/107787
actporomuu / ['oBept LminwHT ; iep. ¢ aHri. - MockBa : 5

AnbnuHa HOH-QuKIH, 2019. - 423 c. - ISBN 978-5-00139-

055-8.

6.2. [lepuoanyeckue U31aHUsA

«3emus u BceneHHas». M.: Hayka;

«HebocBony». Dnekrponnoe HTepHeT-u31aH1E

«Astronomy» Waukesha, Wi

«HoBoctit kocmonaBsTukn». M.: 3n. PAH

6.3. UuTepHeT-pecypchl

CourseLab 2.7; ceoboanbIe snekTpoHHBIC aneTapuii Stellarium, WorldWide Telescope
AcTtpoHer
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http://www.astronet.ru/

OTKpBITHIA KOJUIEIK. ACTPOHOMHUS
http://college.ru/astronomy/course/content/content.html
HuTepHeT-pecypc, NOCBAMEHHBINH HA0II01aTEILHON aCTPOHOMUU
http://www.realsky.ru/

Kapra 3B€31HOTO HEbOa

http://www.sky-map.org/
http://meteoweb.ru/astro/skaymapsl.php

3d cumymstop kocMoca https://celestia.space/ru/
WHTEPaKTUBHBIM aTjacoM 3Be3aHoro Heba Aladin Sky Atlas

7. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUITJIMHBI

HJ’IH peainu3annuunu ,HaHHOﬁ JUCHUINNIMHBI HMMCIOTCA CIICHHAJBHBIC IIOMCIICHHA OJIA
IMPOBCACHU A 3aHATHH JICKIIMOHHOI'O THUIIA, 3aHATHH IMPAKTUYCCKOTI'0O THIIA, 3aHATHH na6opaT0pH0r0
TUIIA, T'PYIIOBBIX U WHAWBHUAYAJIbHBIX KOHCYHLTaHHﬁ, TCKYHICr0 KOHTPOJIA U HpOMeHQYTOqHOﬁ
aTTeCTallvuu, a TaKXKC IIOMCIUICHUA TJIA CaMOCTOSTCILHOM pa6OTI)I.

[IpakTuyeckue u J1abopatopHble pabOThl NpoBoAsATCs B Aymut. 121-7, obecrieueHHOMN
ACTPOHOMUYECKMMH HAIISIHBIMM MaTepuaiamu (TiI00ychl IUIAaHET M JyHbI, MOJENb HeOeCHOM
chepbl, KapThl M arjachl 3BE3JHOro HeOa, AaCTPOHOMHYECKHE KaleHJapHu, TETypuil) u
o0opynoBaHueM (MOPTAaTHBHBIA IUIAaHETApUH, TEIECKONbl pedpakTopsl U pedIeKTOpEI).
Aynmutopus ocHameHa 1K, mynbTMenna npoekTOpOM M UHTEPaKTHBHOM JOCKOM, HOCKOM s
IMChbMa U MapKepamH.

HepequL HCIIOJIB3YEMOI'0 JIMIECH3UOHHOT'O IIPOrpaMMHOI'0 o0ecIrieueHusI: .HI/II_[eHSI/II/I Ha
Microsoft Windows/Office: Microsoft Open License 49487346.
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Pabouyio nporpammy cocrasun (ﬁW zouent kadpeaper PMOuMT A.A. Mokposa

Peniensent

(mpencTaBuTENH PAGOTOAATENS) 3AMECTHTEND JUpeKTopa
MAOY «COIII Ne 25 r. Bnagumupay

[laBnunckas T.JO. W

N
IIporpamma paccMoTpena u o106peHa Ha 3aceIaHum Kadenpsr DOMOuUT
ITporokon Ne 11 ot 30.08.2021 rona ,
3asenmyromuit kadeapoit /f) (i/é 10.10. EBceesa

PaGouyas mporpamma paccmoTpena u ono6pena Ha 3acenaHum y4eOHO-METOIHYECKONH KOMHUCCHH

ITpoTtokon Ne 1 ot 31.08 2021 roza

IIpencenarens komMuccuu ApramonoBa M.B., aupexrop [T1
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JIMCT IIEPEYTBEPXJIEHUSA
PABOYEM ITPOI'PAMMBI JUCHUIIIUHBI

Pabouas nmporpamma ogoOpena ua 20 /20 y4eOHBIii To/1a

[Iporokon 3acenanus kadeapsl Ne oT

3aBenyromuit kadeapoit

rojaa

Pabouast mporpamma ogobpena Ha 20 /20 y4eOHBIN To1a

[Iporokon 3acenanus kadeapsl Ne OT

3aBenyrommii kKageapoit

roja

Pabouas nporpamma ogo0Opena Ha 20 /20 y4eOHBbIN roja

[Tporokon 3acenanust kKapeapnr Ne oT

3aBenyromnuii kageapoit

roaga

JIUCT PETUCTPAIIMA U3BMEHEHUI

B pa0ouyro MporpaMmy AUCIUILTHHBI
HAUMEHOBAHUE
00pa30BaTeNbHOM TPOrpaMMBbl HAIIPABIEHUS OATOTOBKH K00 u Haumenosanue Ol1, HanpaBIeHHOCTb:

HAUMeHO8aHue (VKazamo yPOeHb NOO20MOBKIL)

Howmep BHeceHbI n3MEHEHHUs B YacTH/pa3 iesbl Ucnonuurens OcHoBaHue
M3MEHEHUS paboueii mporpaMmsl 014(0) (HOMEp U AaTa mpOTOKOIIa
3acenanus Kadeapsl)
1
2
3apenyrouuii kadeapoit /

Toonucw )7(0]




