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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. MupoBo33peHdeckas,  Mpeanojaraioias  NpaBWJIbHOE  MPEACTaBICHHE 00
OKpy>karomieM Hac Mupe;

3. [legarornyeckasi, mpeAmnonararpmas MOATOTOBUTh CTYIEHTA K TPENOJIaBaHUIO

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

3ajgauu:

*OCBOUTH TCOPETHUYCCKUI MaTepuall, IPEeIyCMOTPEHHBIN MPOrpaMMoi Kypca;

’Hay‘-II/ITBCSI HOJIy‘-IaTb nu HpI/IMeHSITB aCTpO(l)I/ISI/I‘-IeCKI/IC 3HAHUS I peH_IeHI/ISI KOHerTHBIX 3a1a4 I10
ACTPOHOMHYECKOMY HAOJIIOICHHIO HEOCCHBIX 0OBEKTOB U OIMCAHUIO UX ITOBE/ICHHUS,

'Hay‘IHTBCSI HUCITIOJIB30BATH OCHOBHBIC MCTOAbI nu HpI/IeMI)I HUCCICOOBAHUS 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 HanmeHnoBanne
KOMIIETCHIINN COOTBETCTBHH C MHIUKATOPOM JOCTH)KCHHS KOMIIETSHITUI OIIEHOYHOTO CPE/ICTBA
(xom, conepxaHue Nupukatop nocTHXeHUs Pesynbrarsl 00y4eHus 1o
KOMIICTCHIINH) KOMIICTCHIIUN JUCIUILTAHE
(k00, codepaicanue
UHOUKAmMopa
VK-1. Coocoben | YK-1.1. 3naer mnpuHIiunsl 3HaeT: TecToBBIE BOIIPOCHI
OCYIIECTBJISATh cOopa, orbopa u 0000IICHUS - COIMAILHYIO 3HAYMMOCTH | [IpakTudeckue 3agadu
TIOHCK, 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
JUTST pelIeHus | NeATeTbHOCTH. YeIIOBEYeCKOro  OO0IIecTBa,
MOCTAaBIICHHBIX VYK-1.3. Brnageer HaBbIKaM{ TECHYIO B3aUMOCBSI3b
3a1au HAy4YHOT'O MoKCcKa W aCTPOHOMHHM C  JIPYyTHMHU
MPAKTUUECKOW  pabOoThl ¢ €CTECTBEHHBIMU HayKaMU;
MH(POPMAITUOHHBIMH - OCHOBHBIC MTOHSATHUS
HMCTOYHUKAMU; METOJaMH aCTPOHOMUHU:
MPUHSATHS PELICHUM, aCTPOHOMHUYECKHE OOBEKTHI
U SBICHUS, a TaK JX€ HX
XapaKTEePUCTUK -
(U3NYECKUX BEITUYNH.
Ywmeer:
- BBIACIATH KOHKPETHOE
¢du3nYecKoe CcojiepKaHUE B
MPUKJIAIHBIX  3aJa4ax |
WCIOJb30BaTh ~ OCHOBHBIE




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
o0OecreueHus.

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 SIBJICHUIA;
- (hyHIaMeHTaTBHBIC
TMOHATHSA, 3aKOHbBI U TCOPUU
KJIACCHUYECKOU 51
COBPEMEHHOM aCTPOHOMUMU;
- OCHOBHBIC JOOCTHXCHUA

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

YwMmeer:

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

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

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

Brnaneer:

- HaBelKamMH paboOTBHl ¢
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
IKCIEPUMEHTA 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 MapIIPYT. | Y4EOHBIX JOCTHKEHHUN WnpuBunyansHbie
MapUIpyThI IIK.7.2. Onpenens| o0y4aromuxcs, MPOCKTHBIE 3a1aHUS
00y4aroLMXCcs 10 | COACp)KaHUEe U TpeOOBaHUS | ONpPENENICHHE  IICHXOJIOro- Otuer 1o
npernogaBacMbIM pe3yiabTaTaM HWHAWBUAYAJbH( 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 MpeAMeTHOW 00JacTH 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 TUCIUILTMHBI COCTABIISET S 3aueTHBIX eaunull, 180 yacoB

Temarnueckuii nian
(¢popma o0yueHust — ouHas

KonTakTHas pabota Dopmbl
00yJaronuxcs TEKYIIEro
C MEJArOTUHYECKUM KOHTPOJIS
< pabOTHUKOM = yCIEBAEMOCTH,
= - | s = bopma
Q = ¥a) S ga) o
No = I = 5 & T © | IPOMEXYTOYHOMI
o HaumeHnoBanue TeM 1/Hm é 3 % Lc’é S % é ATTECTAITHH
I pa3IeoB/TeM AUCIIMILIAHE 8 % 5 5 % § § § 8 | (no cemecmpam)
s | E| 5| 8|25 2
an = o 15 S| O
5 & o
I~ < § e}
= o =
1 ] N
s 18 |=
= = ©
1. | Beenenne. HeGecnas cepa. 9 1-2 2 2 2 2
ACTpOHOMHYECKHE KOOPTUHATHI.
2. | CyTo4yHOE ABM)KEHUE CBETUIL. Y CIIOBUE
BuauMOcCTH. JIBrkenne ColHIA. 9 3-4 2 4 1 2 PK-1
Jlynsl, [lnanet. 3aTMeHust
3. | IpakTHueckue BOMPOCH ACTPOHOMHUH 9 5-6 2 4 1 2
4, | Cucrema Mupa IItonemes u
Konepnuxa. CoBpeMeHHbIE 9 7.8 2 1 2 PK-2
MPECTABICHUS O CTPOCHUU
CoJIHEYHOM CHUCTEMBI
5. | JBwxkenue Ten B CONTHEYHOH CHCTEME 9-
M 9 4 4 1 2
(0CHOBBI HEOECHON MEXaHUKH) 10
6. | 3agaua aByx Ten. BoamyueHus. 11-
OcHoBsl 3ammycka KA k Tenam 9 12 4 2 1 3 PK-3
CoOJHEYHOM CHCTEMBI
Bcero 3a 9cemectp: 16 16 13 Ok3ameH (27)
1. | ®usuxa ren ConHEYHON CUCTEMBI 10 | 1-2 4 4 6 1 5 PK-1
2. | TanakTuka: CTPOGHHE, COCTAB MECTO 10 | 3-2 4 4 1 5
ComHua B Heil
3. | Connne u 3Be3ms1. PazHooOpasue B 10 5.6 4 4 6 2 5
MHUpE 3Be3]
4. | OcHOBHbIE METOIBI ACTPO(PU3UKH 10 | 7-8 4 4 6 2 5 PK-2
5. | Meraranaktuka: e€ 0COOEHHOCTH, 9-
HaCeJICHHe, KIIACCU(HUKANNS TaTaKTHK. 10 10 2 2 1 7 PK-3
Bonpocsl KOCMOJIOTHH
Bcero 3a 10 cemectp: 18 18 18 27 | DOx3ameH (27)
Hamune B muctmnrummue KIT/KP
Hroro mo quciurinHe 34 18 34 40 | Ok3amed (27),
Dx3ameH (27)

1 Pacrnipenenenue o01ero yncia 4acoB, yka3aHHBIX Ha npakTiyeckue 3ansatus B Y11, ¢ yuerom wacos Ha KIT/KP
2 JlaHHBIA MyHKT BKIOYACTCMS B PaGOUyl0 MPOrpaMMy TONBKO MHPH (JOPMHPOBAHHH MPO(ECCHOHATLHBIX
KOMIIETEHIIHH.
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ConepxaHue JIeKIMOHHBIX 3AHATHH 110 JUCHUILIHHE
9 cemecTp
Tema 1. BBenenne. HeOecnas cpepa. ActTpoHOMHYECKHE KOOPAMHATHI.
Yem 3anumaercs actpoHomus. BosnuknHoenue. OOcepBaropuu. llosBnenue Teneckomna.
[IpeBparieHrie aCTPOHOMHH BO BCEBOJHOBYIO (ONTHYECKAsi aCTPOHOMUS, paAMOACTPOHOMHUS, TaMMa-
aCTPOHOMHMS, PEHTI'CHOBCKas, ynbTpaduoseroBas, uHpakpacHas acTpoHomus). CoBpeMeHHbIE
TEXHOJIOTMH B aCTPOHOMUYECKUX HCCIIETOBAHUSAX.
3Be3qHoe HeOo. Uto BuauMm Ha Hebe. 3Be3mHoe HE0o. bieck 3Be3n (OCBEUICHHOCTH), IBET 3BE3]I
(Temmieparypa). 3Be3ublie BennuuHbl. Co3Be3ausi. CriocoObl OThICKAaHUS psijia co3Be3auil. Bpamenue
3Be3/IHOT0 Heba BOKpYT ocu mupa. [lomocel Mupa. HermonBrxHbIE 3BE3bI.
Bormpocsl chepryeckoii U mpakTHYECKONH aCTPOHOMHUH.
Hebecnas cdepa. Jluann u TOYKH. ACTPOHOMHUYECKHE KOOPAWHATHI. | OpH3OHTANIbHBIC: a3UMYT U
BbICOTa (WJIM 3€HUTHOE PACCTOSIHHME). DKBaTOpPHAJbHBIE: YAaCOBOW Yroid M CKJIOHEHHE; IpsMoe
BOCXO0’KJICHUE U CKJIOHeHUe. BpemeHHble equHunp! yriioB. i3MeHeHne KOOpAUHAT B TEYEHHUE CYTOK.
3Be3aHbIe KapThl M Karajoru. M3mMeHeHHe MNpsSMOro BOCXOXKICHHS M CKIOHEHHs 3Be3l (U3-3a
COOCTBEHHOTO JIBUKEHUS U MPELECCUN). DN0Xa KapThl U KaTajora.
[TonBukHast KapTa 3Be3HOTO HebOa. AcCTpoHOMHUYECKHE KajeHaapu. Mcnoiab3oBaHUE 3JIEKTPOHHBIX
wianerapueB Stellarium, WorldWide Telescope, maTepakTuBHOTO aTiiaca 3Be3gHoro Heba Aladin
Sky Atlas u moaBMKHBIX KapT 3Be3HOr0 Heba Astronet u http://meteoweb.ru/astro/skaymapsl.php .
Tema 2. CyrouyHoe ABWKeHHe CBeTHJ. YciaoBue BuUAUMOCTH. JIBmaxenue Counua. JlyHsl,
Ilnaner. 3aTMeHus
CyrouHoe nBuxenue ceetui. Bocxon, 3axon, kynpmuHanuu. Hezaxonsuie ceeruia.
@opMyIIbl CBSA3M 36HUTHOIO PACCTOSIHUSL WIIM BBICOTHI CBETHJIA C €r0 CKJIIOHEHHWEM M IIUPOTOM MecTa
B MOMEHT BEPXHEHN M HWKHEW KyJIbMHUHALIMH. Y CIIOBUE IIPOXOKICHUS YE€PE3 3CHUT.
Bunumoe roguuynoe nsukeHue ComnHua. 3oauakanbHble co3Be3qus. M3MeHeHue NmpoxXoxAeHUus
ckionenus ConHua B TeueHue roga. CyrouHoe aprxkeHue CojiHIIA HA JAHHOW IIMPOTE B TEUEHUE
roja.
SBnenusi, 00ycCIOBICHHbIE HATMYKEM Yy 3eMid aTMoc(depsl: MepIianue 3Be31, pedpakius, CyMEepKH,
Oernbie HOYH.
Bunumoe nBukenue JIyHbl 0 301uaKaibHBIM CO3BE3IUSAM C IEPUOJOM B OJIUH CHAECPUUECKHI Mecsll
— OTpaXkeHHE IEHCTBUTEIBHOTO IBHXKeHUs JIyHbI 10 e€ opouTe BOKpYT 3eMiIu.
®a3pl JIyHbl, cuHOIUYECKU Mecs (29,5 cyTok).
3armeHnus. [Ipuuunel n ycnoBus HacTymieHus. Bo3MoskHoe uncio 3atmenuil B rony. Capoc.
[Inanersl. Buaumoe JBMXKEHHE IUIAaHET M0 30AMAKAIbHBIM  co3Be3ausM. KoHdurypauuu.
CuHOMUECKHE IEPUOABI.
[Tapannenaktuyekuii TpeyroabHUK. OCHOBHBIE (POPMYIIBI.
Hcnonb3oBanue 31eKTpOHHBIX m1aHetapueB Stellarium, WorldWide Telescop.
Tema 3. [IpakTHuyeckne BONPOCHl ACTPOHOMUH
N3mepenune BpeMeHH. ENMHUIBI BpEMEHU: 3BE3/IHBIE CYTKH, CPEIHHE COJHEYHBIE CYTKH. 3BE3HOE
Bpemsi. CUCTEMBI cueTa BPEMEHU: MECTHOE, TIOSICHOE, IEKPETHOE BPEMsI, BCEMUPHOE BpEMSI.
HepasrnoMepHOCTh Bpamenus 3emiau. CekyHna. ATOMHOE BpeMs.
Kanengaps. Opa. Onuanckue quu.
Hekoropseie npaktnueckue 3agaun. Beruncnenue Bocxoaa u 3axona Connua. OnpeneneHnue mupoTsl
U JI0JITOTHI MecTa (TIPOCTEUIINM CIOCOO0M).
Tema 4. Cucrema Mupa Iltosiemess n Konepauka. CoBpeMeHHBIe NPeACTABJICHHS 0 CTPOCHUH
CoJiHe4YHOl cucTeMBbI
PazBuTue B3rs10B U COBPEMEHHBIX MPEACTABIEHNN 0 BeenenHom.
HenpaBuinbHble npeacTaBieHus 0 CTpoeHUH Mupa, CI0KHUBIIMECS B JPEBHOCTH.
I'eonentpuyeckas cucremMa Mupa.
I'enmnonenTpuueckas cucteMa Mupa.
Bxnan B yuenue o crpoenun ComHeuHoil cuctemsl: k. bpyno, I'. I'ammes (teneckonuueckue
otkpeithst), 1. Kemepa (3axkonsl aBmxenus miadet), M. HeroToHa (3aKOH BCEMUPHOTO TATOTEHUS U
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Teopernueckoe obOocHoBaHue cTpoeHus ConHeuHod cuctemsl), M.B. JlomoHOCOB (OTKpBITHE
atMocdepsl Benepsr).

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

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

N3mepenne pagnyca 3eMiM 1 aCTPOHOMUYECKON €TMHUIIBI. [ OpPU30HTANIbHBIN CYTOYHBIN Mapajuiake.
Crpoenune CoaHEUHOU CUCTEMBI.

OcHoBHbIE 3aKOHOMEPHOCTH COJIHEUHON CUCTEMBI.

Tema 6. 3apaua aByx Tes. Boamymenusi. OcuoBbl 3anmycka KA k Tesam CosiHe4HOM cCHCTEMBI
3agayva IByX Tell.

OnemeHTsl acTponuHamMuku (pacuetr opout MC3, craunonapusiit UC3; pacuer mpocredmux opOUT
nepenera KA x mnaneram; Beuter KA u3 CoslHEUHOM CHCTEMB).

[lepBble KpyIHBIE OTKPBITHS B MUpPE 3BE3]I: COOCTBEHHOE JBIKEHHUE 3Be3l. D. lamneii (pa3pymieHue
MPEJICTaBJICHUS O HEMOABUKHOCTHU 3Be3[). M3Mepenue roguuHbix napaiiakcos 38e31. B. Ctpyse, .
beccens, T. I'enaepcon (pa3pylieHue mpeacTaBieHus o cepe HeMOABIKHBIX 3BE3T; T0Ka3aTeIbCTBA
yaenus KonepHuka u JBHKEHUN 3EMITH ).

Enununa paccrosiaus — napcek. @opmyia paccTOSHUS 10 3BE31.

Hcnonk3oBanue kocmuueckoro cumysstopa Celestia.

10 cemecTp

Tema 1. ®u3uka tes Co/IHEYHOH CHCTEMBI.

Paznenenue mianer Ha ABE TPYIIIBL.

HekoTtopsle JONOTHUTENbHBIE JAHHBIE O KaXK/10M IUIAHETE.

CeneHus U3 KOCMOHABTHKH.

Caenenus 00 acTeponiax, KOMeTax, CyTHUKaXx, JIyHe.

Komera Tanmnes. Mereopublie Tena. Mereoputsl. TyHrycckoe mnaaeHue U Cuxore-AJIMHCKOE.
Hcnons3oBanue kocmuueckoro cumysstopa Celestia.

Tema 2. I'anakTnka: ctpoeHue, cocras, Mmecto CosiHIa B Held.

CoBpemenHnble npescTaBienus o crpoennu ['anaktuku (Cuctemsl Mueunoro [lytn).

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

Tema 3. CoHue u 3Be31bI.

®usznka Connna. ConHie — TUMWYHAS 3Be3/a. UYTO MOXKHO BHJIETh. BHyTpeHHee CTpOEHHUE; CIEKTP
Connma. Mcrounuk sHepruu. ConHeuHass atmocdepa, e€ cinou, ConHeuHbl BeTep. BnusHue Ha
3emumo. CriokoiiHoe u Bo3mytneHnHoe Comnie. CoHeuHast akTHBHOCTb.

3Be3apl (UTO TONydYalOT W3 HAOMIOJEHUM, 4YTO BBUUCISIOT). CHekTpanpHas KilacCUpUKaIIUs.
Huarpamma crnektp-cBeTUMOcTh. Kitaccel cBeTMMoOcTH. XapaKTepHUCTHUKa 3BE3/ KaXJ0ro Kiacca
ceetumoctu. [Tonstue 06 sBomtonmu 3Be3x (BK, H3, YJ/I). O BHe3eMHOIi ku3HU. [|BOMHbBIE 3BE3/bI
(xnmaccudukanys, 3SHaYCHUS]).

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

Hcnonb3oBanue kocmuueckoro cumyssaropa Celestia.

Tema 4. OcHOBHBIE MeTOABI ACTPOPU3NKH.

Cnextp. CnektpanpHblii aHanu3. @oromerpus (6reck, 3Be3qHas BenwuuHa, (opmyna I[lorcona,
abcoroTHas! 3B€3/1Hasl BEIMUMHA, CBETUMOCTH). MHOTOBOJIHOBAsI aCTPOHOMMSL.

Tema 5. MerarajakTuka: ee 0CO0€HHOCTH, HaceleHHe, Kiaccuukanus rajaakTtuk. Bonpocsl
KOCMOJIOTHH.

Mup ramaktuk. Pa3zHooOpasme ramakTuk. Meraranaktuka. HecTanmoHapHOCTh MeTarajiakTHUKU
(xpacHoe cmemienue). A.A. @punman (1888-1925). 3akon Xab6ma (1889-1958). Pacnpenenenne
ranaktuk. OJHOPOAHOCTP W H30TPOMHOCTh Meraranaktuku. [IpoGirema CKpbITO Macchl B
Meraranaktunke. OnmHOKa 11 MeTtarajiaktuka Bo BeesreHHoH.

CoBpeMeHHbIN Tan uccienoBanus BeeneHHoi.

[Tonstue o kocMmonorun. KocMonornueckue monenu. Moaenun @puamana-Jlemerpa.

Teopus paznysaromieiicst Beenennoil. [Ipobiaema noncka pa3yMHO# k1U3HU BO BeeneHHOM.
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Conep:kaHue NPpaKTHYECKUX 3aHATUH M0 TUCHUIINHE
10 cemecTp.
Tema 1. ®u3uka tes Co/IHEYHOH CHCTEMBI.
Caegnenust 00 actepoujiax, KOMeTax, CliyTHUKax, JIyHe.
Komera Tamnes. Mereopubie Tena. Meteoputsl. TyHrycckoe mnageHue u Cuxore-AJMHCKOE.
Hcnonk3oBanue kocmuaeckoro cumymstopa Celestia.
Tema 2. 'atakTuKa: cTpoeHue, cocTaB, MecTo CoJIHIA B HEll.
Uro BUAMM M Kak ycTpoeH 3Be3aHbli mup. Mecro ConHua B ['anakTuke.
Tema 3. CoaHue U 3Be31bI.
Ouzuka Connma. 3Be3nbl (YTO MOMYYAIOT M3 HAOMIOJEHUM, 4YTO BBIUMCIAIOT). CrHeKTpaibHas
kinaccudukanusa. J(uarpamMma crnekTp-cBeTUMOCTb. Kiacchl cBeTMMOCTH. XapaKTepUCTHKA 3BE3[l
KaXJIOT0 Ki1acca cBeTuMocTu. [Torstue 00 sBomonuu 38e31 (BK, H3, U/T).
Hcnonp3oBanue kocmuueckoro cumysstopa Celestia.
Tema 4. OcHOBHBIE MeTOAbI ACTPOPU3UKH.
Cnektp. CnekrpayibHblii aHanmu3. Potomerpus (Oieck, 3Be3mHas BenuuyuHa, (hopmyna Ilorcona,
a0CoJIIOTHAs 3BE€3/HAs BEJTUYMHA, CBETUMOCTH). MHOTOBOJTHOBAsI aCTPOHOMHUS.
Tema 5. MerarajakTuka: ee 0COOEHHOCTH, HaceJleHHe, Kiaccupukanus rajakTuk. Bonpocsl
KOCMOJIOTHH.
PaznooOpa3sue ranaktuk. Meraranaktuka. HectaiimoHapHOCTh MeTarajnakTUKH (KpacHOE CMEIICHHE).
A.A. @punman (1888-1925). 3akon Xab66:a (1889-1958). Pacnipenencnue ramaktuk. O HOPOIHOCTH
U HM30TPONMHOCTh Mertaranaktuku. [Ipobrmema ckpbiToit maccel B Metaranaktuke. OIuHOKa U
Meraranaktvuka Bo BeceneHHOM.

Conep:xanue JJa0OpaTOPHBIX 3aHATHI MO AU CHUILINHE

9 cemecTp

Tema 1. BBenenne. HeOecnas cpepa. ActpoHoMHYECKHEe KOOPANHATHI.

Ne 1 Hebecnas cdepa. Koopaunatsl. 3Be3qHoe He60. CripaBovHas JIMTEpaTypa Mo aCTPOHOMHH
Kaptsl 3Be3aHor0 Heba (atnacel). [logBukHas kapta 3Be3HOr0 Heba. 3HAKOMCTBO € AJIEKTPOHHBIM
mwianetapuem Stellaeium

Tema 2. CyrouyHOe ABHM:KeHHMEe CBeTWJ. YcjaoBHe BUAMMOCTH. JIBm:kenue Couanna. JlyHsbl,
IInaner. 3armenuns

Ne 2 Cyrounoe newxenue cserui (Stellarium)

Ne 3 Bunumoe aemwkenne Counnia (Stellarium)

Tema 3. IIpakTH4yeckne BONPOCHl ACTPOHOMHUH

Ne 4 3mepenuie BpemeHnu

Tema 5. JIBu:xenue Tesa B CojiHeUHOH cucTeme.

Ne 5 Brruncnenune Mmacc HEOECHBIX Tel.

Tema 6. 3anaua aByx Tes. Bo3amymenns. OcnoBbl 3anycka KA k Tesam CoJiHeYHOH CHCTEMBbI
Ne 6. Pacuer npocteitmnx Tpackropuii KA Ha nnanetsl. [IpoBepka pe3ynbTaToB Ha KOMIBIOTEPE

10 cemecTtp

Tema 1. ®usuka tesa CoIHEeYHOH CHCTEMBI.

Ne 1. Jlyna u nyrue cnytaHuku ConmHeunoit cucremsi (Stellarium)
Tema 3. CosiHue 1 3Be31bl.

Ne 2. Comnre - Tunmunas 38e3a (Celestia)

Ne 3. Onpenenenue GpuU3NIECKUX XapaKTEPUCTUK 3BE3]T

Tema 4. OcHOBHBIE MeTOAbI ACTPOPU3UKH.

Ne 4. ®opmymna [lorcona

Ne 5. Onpenenenwe 3Be3aubIX BennynH 38e371 (Stellarium)
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5. OHEHOYHBIE CPEJICTBA JJISI TEKYIIETO KOHTPOJISI YCIEBAEMOCTH,
MMPOMEKYTOYHOW ATTECTALIAU ITO U'TOT'AM OCBOEHUSA
TACIATLITAHBI
M YYEBHO-METO/IMYECKOE OBECIEYEHUE CAMOCTOSTEJIBHOM
PABOTBI CTYJIEHTOB

5.1. Texkyuiuii KOHTPOJIb YCIIEBAEMOCTH
9 cemecTp
Bonpockl K peiiTHHT-KOHTPOJII0 Nel
Bapuanr |
1. Ha kakux reorpa(l)nqecxnx IHPOTax BbICOTA 100011 3BC3AbI HAaZl TOPU30OHTOM B TCUCHUEC CYTOK
0CTaeTCs IOCTOSIHHOM?
2. KakoBa BbIcOTa MOJIFOCAa MUPA HaJl TOPH30HTOM ISl HaOJIroqaTesst Ha 9kBarope; CeBepHOM
MOJTIOCE 3eMJIH; IMUPOTE 56 C.111.
3. B kakom MecTe Ha 3emiie BEI JOJIDKHBI HAXOOAUTHCS, YTO ObI COJ'IHIIC TOYHO IIPOXOJUIIO YCPE3
3CHHUT B ACHb.
— BECEHHETr0 paBHOJCHCTBHS;
— OCEHHETO PaBHOJICHCTBHUS;
— JICTHETO COJIHIIECTOSTHUS,
— 3WMHETO COJIHIIECTOSHHUSI.

Bapuanr Il
1. BcnenctBue yero uzmensiercs noxyaeHHas Boicora CojHIla B Te€YeHHE roja’?
2. B xakoM Mecte 3emii B TEUEHHE I0/1a MOXKHO YBHJIETh BCE 3BE3/bI 000UX
MOJTyHIapuii?
3. B kakom mecte Ha HeOe Bam cieayeT uckarthb [lonspHyro 3Be31y, HaXOAsCh:
— Ha CEBEpPHOM MOJI0CE;
— Ha JKBaToOPE;
— Ha HIMPOTE Ballero ropoja.
Bonpocs! Kk pedTHHI-KOHTPOJII0 Ne2
Bapuasnr |
1.

CpaBHuTe yci0BUs BUIUMOCTU CpaBHure YCJIOBHS

BHYTPEHHEHN U BHEIIHEN BUIMMOCTH  BHYTPEHHEH U

IIJIAHETHl: BUJHA, HE BUJIHA, B BHEIIHEH IUIAHETHI: BHUJHA, HE

Kakoe BpeMs CyTOK BUJHA. BHUJIHA, B Kakoe BpeMs CYTOK
BHJIHA.

2. KakuM 00pa3omM MOKHO HCIIOTIB30BAaTh CE30HHOE M3MEHEHHE BU/Ia 3B€3THOTO Heba /st
MOJTBEPK/ICHUS IPABIILHOCTH TeIMOIIEHTPUIECKON CUCTEMBI MHpa?
3. [Touemy He HaOmrOMAETCS TIeTIC00pa3Hoe ABMKeHUE JIyHbI?
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Bapwuasr Il.
1.

CpaBHHTE  YCIOBUSL  BHUAMMOCTH CpaBHHUTE  YCIIOBUSL  BHJIUMOCTH
BHYTPEHHEH W BHEIIHEW IIJIaHEeTHI: BHYTPEHHEH M BHEIIHEH IUIaHEeTHI:
BU/HA, HE BUJHA, B KAKOE BPEMS CYTOK BUJIHA, HE BUJHA, B KAKOE BPEMS CYTOK
BUJIHA. BUJIHA.

2. 3emuis Bpamaercs BOKpyr CousHia. JJokaKuTe 3T0 yTBEp KICHNE, UCTIONIB3YSI
U3BECTHBIC HAayKe (aKThI.
3. [Touemy u3meHsieTCs BUJI 3B€3JHOrO HeOa B TEUEHUH roja’?

Bonpocs! k pedTHHI-KOHTPOII0 Ne3

Bapwuasr |.
1. KakoB yrnoBoit paguyc Mapca, ecnu ero nunennsid paanyc 3400 kM., a TOPU30HTAIbHBIN
napaiakc 18"? Pagnyc 3emin 6400 kM. CrenaTph 4epTeK U NOSICHUTD.
2. Co 3Be3ab! Kanena 6osnbiias 1oayock 3eMHOM OpOUTHL, NEPIIEHIUKYIIApHAS K JIy4y 3pEHMUS,
BujHa oA yriom 0,07". N'oguunsiil mapamnakc 3se3161 [Ipormon 0,28". Kakas u3 3Tux 38e37
Janblie OT HaM U BO CKoJIbKo pa3? IloscHuTe OTBET U crenaiite yepTex.
3. Kakue aBnenus, npoucxoasiue Ha ComHIle, 00yCIOBICHbI HATMYHEM MarHUTHOTO MOJIs?
HazoBure cuiibl, 1efiCTBUS KOTOPBIX NposBiIsitoTcs Ha CONHIIE.
4. Ilepeuncante OCHOBHbBIE JOCTUKEHUS KOCMOHABTHKHU B U3yyeHUHU JIyHbI U TUIaHET.
Onummre nojpoOHee, Kakoe - IN00 U3 3TUX JOCTUKEHUH.

Bapuanr Il
1. Ha xakoMm paccrostHuM OT 3eMiH (B aCTPOHOMUYECKUX eAUHHIax ) HaxoaaTcss CaTypH,
€CJIM ero Topu3oHTaIbHEIHN mapamtakce 0,9"? R = 6400 kM. 0,9"=43* 10. Cnenatp yepTex,
pelieHne IOSICHUTb.

2. Kakoii yriooit paguyc Mapca, eciiu ero uHenHbI paauyc 3400 kM., a
ropu3oHTanbHbIM napaakc 18"? Paguyc 3emnn 6400xMm. [Tosicauts pemenue u caenanre
YepTeK.
3. Onuumre Kak H3MEHseTCs CKOPOCTh ABMXKEHUS KOMETHI 1o opoute. IloscHute
'MoYeMy BUJI MOXKET MEHSThCS 110 Mepe X npudamkenus Kk ComHIy.
4. UYro Takoe 3Be31a? UeM 3Be3/bI OTIIMYAIOTCA OT IUIAHET Mo (hruznyecko npupoae?
10 cemecTp
Bonpocs! k pedTHHr-KOHTPOJII0 Nel
Bapwuanr |.

1. PaccunrtaTs HaYaMBbHYIO TETUOIEHTPUUYECKYIO U HAYAIBHYIO TEOIMEHTPUIECKYIO CKOpOCTH KA,

JIETALIETO TI0 FTOMAHOBCKOM MOy JUIMIITUYECKOI TpaekTopuu ¢ Mapca Ha Mepkypuil.
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2. o 3Be3mHOM BenmuuHe (V) nokasarento 1seta (C) onpenenuTs 3Be3AHYI0 BeTnynHy B
3Be31bl AJIMOT U BBIYHCIIUTD, B KAKMX JIydaX U BO CKOJIBKO pa3 e€ Oyeck OoJbIie.
3. CpaBHHTH Ha CKOJIBKO IT0 MOJYJIIO OTJIMYAETCsl BUANMAs 3Be31Has BennanHa COoHIA B Tydax

V nipu ero Habronenny ¢ Mepkypus 1 Mapca Ha ux cpenHeM pacctossHuu ot CoHIa.

Bapuanr Il
1. PaccuntaTh KOHEUHYIO T'ETMOLIEHTPUYECKYIO CKOPOCTh KA 1 ero ckopocTh najieHus Ha
IJIAHETY, JIETSILErO [0 TOMAaHOBCKOM MOJY3JUIMITHYECKOM TpaeKTopuu ¢ Mapca Ha BeHnepy.
2. [To 3Be3anO# BemmumnHe (V) mokasarento nsera (C) onpenenauTs 3Be3AHYI0 BeTHINHY B
3Be3/1bl AJILOMPEO M BBIYUCIIUTH, B KAKUX Jy4aX U BO CKOJILKO pa3 e€ Ojeck OobIie.
3. CpaBHUTPH Ha CKOJILKO 110 MOJIYJII0 OTJIMYACTCS BUAUMast 3Be3qHast BenuurHa CoJHIla B Tydax

V nipu ero Habmonenny ¢ FOnmutepa u Benepsl Ha ux cpegHeM pacctosHu ot CorHIa.

Bonpocs! Kk pedTHHI-KOHTPOJII0 Ne2

Bapwuasr |.
1. Beruncnuts anst 3Be3ns!  Bomomnaca, wicrionb3ys manable Tabmmmel 27 u3 AK (moc. gacts),

paccrosiHue 10 3Be3Abl (B TK), aOCONIOTHYIO 3BE3JHYIO0 BEIWYMHY M CBETUMOCTH B iydax V B

m
COJIHCYHBIX CBECTHUMOCTAX. M © :4,77

2. s 3Be3n y Jlebens u p Bononaca, cpaBHHTh Kakasi M3 HUX B Jiydax V Ham Kaxxercs sipue (BO
CKOJIBKO Pa3), a TAK)KE CPaBHUTH JIEHCTBUTENbHBIN MOTOK MX M3Iy4eHHUs (BO CKOJIBKO pa3).

Bapwuanr Il.
1. Boruncnuts nis 38e31b1 o Lleden, ncnons3ys nannsie Tadnuust 27 uz AK (moc.
YacTh), PACCTOSHHE /10 3BE3/IbI (B IK), 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 KaKeTcs
spue (BO CKOJIBKO pa3), a TAK)KE CPABHUTH JECHCTBUTENBHBIN MOTOK UX U3ITYYeHUS (BO CKOJIBKO
pa3).
Bonpocs! k pedTHHI-KOHTPOII0 Ne3
Bapmuanr .
xBm ..
1. 3Has coyHeuHylo nocTosHHyo i 3emum (C, =1,36 .z ), OTIPEACIIUTh €€ st
Mapca.
2. Omnpenenuts kakas nosst sHepruu Connia nonajgaet Ha CarypH.
3 [Tepuon nBoitHoM 3Be3abl W IlapycoB 116 met, paccTosiHHEe MEXAYy KOMIOHEHTaMHU

p//:2,8” , TOIWYHBIA IapaIaKc 0,022". Borumcimnre OOJIBLIYI0 TOJYOCh OpOHUTHI B a.e. W
cymmapayto Maccy [ ITapycos B maccax CosHia.

Bapuanr Il
KBm .
1. 3Has cosHeuHylo noctosHHyo it 3emin (C, =1,36 .z ), ONIPEAENIUTh €€ s
Onurepa.
2. Onpenenuth Kakas 10Jist sHeprun CosHIa MornajaeT Ha Y paH.
3 [Tepuon nBoitHo# 3Be3nsl { ['epkyneca 34,5 roga, paccTossHUE MEXAY KOMIIOHEHTaAMH

p”=1,37” , TOMAYHBIN Tapaiakc 0,011”. Beruncnure OOJBIITYIO TOJYOCh OpOWTHI B a.e. M
cymmapHyro macey C 'epkyneca B maccax ComHia.
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5.2. [IpomexkyTo4yHAasl aTTeCTANMS 10 HTOraM OCBOEHHS TUCHUILINHBI

Bonpocsl k 3xk3ameny (9 cemectp)
1. 3BesnmHoe HEOO (CO3BE3Nus, MX YHCIIO, 0003HAYCHHE 3BE3] B co3Be3uu). CIocOObI OTHICKAHHMS
10-15 co3Be3uii.
2. bBneck (hu3mdeckuii CMBICT BETHYUHBI). 3BE3/IHAS BETUIHHA.
3. Ocbhb MHupa, CEBEpHBIH M FOKHBIM TOJIOCHI MUpa. HeGecHbIlt 3kBaTop, HEOCCHBIC TMapaylIeiu,
HeOECHBIN MepuIhaH.
4. He6ecnas chepa. OTBecHas (BepTUKaJIbHAS) JUHUS, 3€HUT, HAAUP; MaTEMAaTUYECKHI TOPU30HT;
Beptukai. HebGecublii Mmepuanan. Touku 1ora, ceBepa, 3armaja, BOCTOKA; I0)KHAsI M CeBepHasi TOUYKU
HeOecHoro 3kBaTopa. Kpyr ckionenus. Touka BeceHHEro paBHOJEHCTBUS.
5. AcTpoHOMHYECKHE KOOpPJMHATHl: FOPU30HTAJIBHBIE - BBICOTA, 3€HUTHOE PACCTOSHUE, a3UMYT;
9KBAaTOpPHAJIbHBIE - YACOBOU YIoJ1, CKJIOHEHHE, IPSMOE BOCXOXKIEHHE.
6. Hemoaswxubie 3Be3apl. CoOcTBeHHOE ABMXKEHHE 3Be3n. llperneccus. MI3MeHeHHe KOOPAMHAT;
310Xa KapThl 3B€3JHOI0 He0a U 3I10Xa KaTajora CBETHIL.
7. CyrouHoe JBMXKEHHE 3BE3JAHOro Heba, mpuumHa. Bocxox, 3axol, KyJbMHUHALUU CBETHI
(BepXHsis, HIKHSAA). BepxHss KylnbMUHAIMS K 10Ty OT 3€HUTA, BEPXHAA KyJbMHUHALUA K CEBEPY OT
3€HUTA, BEpXH:A KyJIbMHUHALUA B 3eHUTE. VX ycioBus. @opMyIibl BEpXHEH M HUKHEH KyJIbMHUHALUI
(BBICOTA CBETHJIA).
8. VYcioBHS BHIMMOCTH CBETHJI Ha JAaHHOW INHUPOTE (3aBUCHMOCTH OT CKJIOHEHHS). Y CIOBUS
HE3aX0JMMOCTH U HeBOCXOoAMMOCTH. Paznenenue 3Be3Horo Heba Ha JJaHHOM LIMPOTE HAa 00JacTh
HE3aXO/SAIINX 3Be3/, Ha 00JaCTh HEBOCXOAIIMX 3Be3/ M 00JIaCTh 3aXO/SAIINX M BOCXOSIINX 3BE3/I.
Bup 3Be3aHoro Heba Ha nomrocax 3emMiid U Ha 3eMHOM 3KBaTope.
9. Bumumoe romuunoe aprkeHue CoiHIa. DKIUNTHKA, €€ HAKIOHEHHWE K HEOECHOMY JKBATOpY.
3oaMakaabHble CO3BE3/1MsA. TOUKM PAaBHOAEHCTBHS M COJIHUECTOSHUS. M3MeHeHHe 3KBaTOpUalIbHBIX
koopauHat CosHia B TedeHue rojga. Cuaepui4eckiii 1 TpOMU4EeCKHi rol.
10. Vcnosus Bunumoctu CojHIIA Ha pa3HBIX IIUPOTAaX B pa3Hble JHU roja. Paznenenue 3emin Ha
Teru1oBbIe nosica. [lonsipHbIil 1eHb U NoJspHas: HOUb, UX HaYaJlo U KOHEL.
11. Jlynsbiii nyte. JIuHUS  y370B, y37Bl JIYHHOH OpOUTHl (BOCXOASIIMM, HUCXOISAIINN).
Cunepuueckuii mecsity. ®a3pr. CuHOIUYECKHM MecsIl. JIBH)KEHHE IYHHBIX y3JI0B.
12. JIpaxonuyeckuii roa. 3artmMeHus (YCIOBUS HACTYIUJIEHUs U BUIuMocTH). Capoc.
13. Ilmaners! (Ha3BaHWs, TOPSIOK pacHoiOXKeHuss oTHocuTenbHO CoNHIA), KOH(UTyparuu
BHYTPEHHUX M BHEWHHMX IuIaHeT. CuHoanyeckud mnepuoj IutaHeTsl. Cuaepuyeckuil Mepuof
IUTAHETHI. Y paBHEHUS] CHHOAMYECKOTO JIBHIKEHUS.
14. EnuHunps! BpeMeHHU - 3B€3JHbIE CYTKH U CpeJHHE COHEeUHbIe CyTKkH. Kakue nnuHHee.
15. 3Be3anoe Bpems. opmyibl.
16. Hctunnoe comHeuHoe BpeMms. Dopmyia.
17. Cpengnee comHeYyHOE BpeMs, CPEIHEE COJHIIE, ypaBHEHHE BpemMeHu. Dopmysia MECTHOTO
CPEHETO COJTHEYHOTO BPEMEHH.
18. CBs3b MeX/Iy MECTHBIMH BPEMEHAMH JIBYX ITYHKTOB (MEPUAMAHOB) Ha 3eMIIe.
19. Bpewms BcemupHoe, OSCHOE, IEKPETHOE, JIETHEE, CBA3b MEXY HUMU. DOpMYIIBI.
20. JlwHUS IepeMeHbI 1aT Ha 3eMiie.
21. HepaBHOMEpHOCTH BpalieHus 3emin. DdemepuiHas cekynaa. AToMHas cekyHaa. OnpeneneHue
CEKyH/IbI Kak eauHHIIbI MexxayHapoaHoi cuctemsl (CH). KoopauuupoBanHoe BpeMsi.
22. ConHeYHbIH KaJleH1aphb: CTapblii M HOBBIMA CTUIIb. [lepecueT nat ¢ 0THOrO CTHIIS Ha JPYTOM.
23. Unewn, nexaniyie B OCHOBE OTPEICICHUS IIUPOTHI M TOJITOTH MECTa.
24. Tlapannaktuueckuil TpeyroibHUK. OCHOBHBIE (OPMYNBI C(HEPHUUECKOro TPeyrojbHUKa, HX
PUMEHEHUE JJIs NapauIaKTHYeCKOT0 TPEyrojbHUKA.
25. SIBnenus, oOyclOBJIEHHBIE 3eMHOH aTMmocdepoil: pedpakius, cymepku, Oenble HOuM. Hx
CJIEJICTBUSI.
26. Cucrema mupa Iltonemes; nedepeHTsl, SMULUKIBL, SKCHEHTpUKU. [ eotieHTpu3M. HenmpaBuibHbie
IPEJICTaBICHUsS O CTPOEHUH Mupa, BO3HUKILINE B IPEBHOCTH.
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27. Cucrema Mupa Konepuuka, renuonertpusm. Uto o0bsicamn KonepHuk u Kak.

28. Ponw bpyno, Kemnepa, ['anunes, JlomonocoBa, HetoToHa B Bompocax crpoeHus ColHEYHOMN
CUCTEMBI.

29. Ilepserit u BTOpO# 3akoHBI Kemuiepa, yrounenue nx HeroToHOM.

30. Cocras Conneunoit CucteMpl. DJIEMEHTHI TUIAHETHBIX (KOMETHBIX, CIIYTHUKOBBIX U JIp.) OPOUT.
31. CoBpemeHnHsble npeacTaBieHus o ctpoennu ComHeunoit cucremsl. O6mako Oopra.

32. OcHoBHbIE 3aKOHOMEPHOCTH COTHEUHON CUCTEMBI.

33. CyTouHBIi TOPU3OHTANBHBIM Napajiakc, HW3MepeHue paccrossHuii B CoONIHEUHOHW cucTeMe.
AcTpoHOMHYECKAs SIUHUIIA.

34. Tperuii 3axkon Keruiepa, yrounenne Hetotonom. M3mepenne macc B CoTHEUHOMU cHCTEME.

35.  3agaua nByX Ten (HEBO3MYILIEHHOE JIBIXKEHHUE). YPaBHEHHUS OTHOCUTEIILHOTO IBM)KCHUS B
3aza4e JBYX Tesl. Y TOUHEHHbIE 3aKoHbI Kemiepa, ux 3HaueHue.
36.  3aKkoHbl COXpaHEHHMs] MOMEHTa HMIyJIbCa U MeXaHW4eckoW sHepruu. HMHrerpan

KHMHETHUYECKOW sHepruu. TpaekTopuu OTHOCUTENBHOIO JABWKEHUS TOYKM B 3aJadye JBYX Tell.
Kocmuueckne ckopoctu Touku (Kpyropas, mapaboiuueckas, IepBas M BTOpas); KOCMHUYECKUE
CKOPOCTH KaK XapaKTePUCTHKHU TPABUTAIIMOHHOTO ITOJISI HEOSCHBIX TEJ.

37.  Cdepa neiictBus HebGecHoro tena. Teopernueckue ocHoBbl 3amycka WC3. Kpyrosas u
anmunTryeckas opouta MC3, ux xapakrepuctuku. Cranuonapusiii UC3. Cunxponnsiii MC3.
38.  Beixon u3 coepsl aeiictBus 3emiu B chepy neiicteus ConHua. ['eoneHTprueckas CKOpocTh

BbIX0JJa W I'COLCHTPHYCCKAd HadallbHasd CKOPOCTb KOCMHYCCKOI'O allapara. TpeTI)ﬂ U 4YCTBCpTasa
KOCMHYECKHE CKOPOCTH.

39.  Ilpocteifmue TpaeKTOpHHM IepelieTa Ha IUTaHeThl. Kakue 3alyCKu OCYIIECTBIEHBI K
HACTOSIIEMY BPEMCHHU.

Bonpocsl k 3x3ameny (10 cemecTp)

1. Mneunsiii nyrs Ha HeOe. Cucrema Miueunoro nyrtu, [amaktuka. Hacenenuwe Ianaktuxw.
IToacucremsl I'anakTuku.

2. OOmiee npeacTaBICHUE O CTPOCHHUH | amakTuku, €€ JacTu (JAHMCK, OaJpK, SO, Tajao, KOPOHA),
pacnpeneneHue 3Be3/1 U APYroro HaceleHus B HUX.

3. CoBpeMeHHBIC CBelieHHS 00 OOBEKTax snpa, JHWCKa, Tallo, CKpPhITas Macca B | ajakTuke.
KonuyecTBeHHbIE XapaKTepUCTUKH | amakTUKH.

4. Mecro Connua B ['anaktuke, nouemy Ha HeOe BUAUM MII€UHBIN MyTh.

5. Tomuunelii mapaminakc. M3mepenue paccrosHuidi B ['anmakTuke, eTuHUIIA PACCTOSHUS IapCeK.
®dopmyna paccrosiHus B mapcekax. CoOOCTBEHHOE JBMKEHUE 3BE3/l, CKOPOCTH 3BE3/I.

6. Meraranaktuka Kak 4acth BcenenHoil, ee pa3mepsl. OCHOBHOE HacelneHue MeTaramakTHKU.
Yucno raaktuk B Meraranaktuke. PacnpeneneHne ralakTuk

7. CkpeiTas macca B Meraranaktuke. Hecrannonapuocts Meraranaktuku. KpacHoe cmenieHue
rajakTuk. 3akoH Xa00oma. @opmyisl. [TocTossHHas Xab6a.

8. Kmaccudukanus ranaktuk mo ¢gopme, 0 KOIWYECTBEHHBIM XapaKTepucThkam. PazHooOpasue
TATAKTUK 10 M3JIYYCHHUIO (PaJMOTaIaKTUKH, PEHTI€HOBCKUE, WH(PpaKpacHbIE TAIAKTUKH, KBa3aphl U
Ip.). ['anakThky ¢ akTUBHBIMHU SIIPAMHU.

9. Conepxanue nonstuii: Bcenmennas, Mup, Kocmoc, ActpoHommueckas Bcenennas, bombmas
Bcenennas.

10. OcHOBHBIC METOJIBI: CIIEKTPAIBHBIA aHATU3 (B YeM COCTOMT M YTO IO3BOJISECT OINPEICIUTH),
dboTromMeTpuyecKuit aHAK3 (B YeM COCTOUT U YTO TMO3BOJISET OMPENEIUTh), METOIbl KOCMOHABTHKH.
Bunpl ciektpoB HeOecHBIX Tenn. BceBOIHOBAsI aCTpOHOMUSI, KAKHUE OTKPBITHUS CCTAHBI.

11. ®orometpusa. brneck (ocemenHocTh), (opmyna Ilorcona. Ilotok »Heprum, cuna cBeTa,
CBETUMOCTb, (OpMYJBI CBSI3U. AOCOIOTHAs 3BE3/IHAs BEIWYMHA, €€ CBSA3h C BHIAUMOW 3BE3HOU
BEJIMYMHOMN U PACCTOSTHUEM 0 3BE3/IbI.
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12. Cucrema 3Be3anbix BenmmunH UBV. ®opMmynbl s BBIUUCICHUST OOJBIIONW TOIYOCH JTBOMHOU
3BE3/Ibl, PaINyca 3BE3/bl, CBETUMOCTH 3BE3/IbI.

13. Crextp Connma u 3Be3a. CrnekTpanbHas kiaccudukanus 3Be3n. Juarpamma [eprmmpysra -
Paccemma. Knacesl cBetumocTt 3Be3n. OOmiasi xapakTepUCTHKa 3BE3 IO JuUarpamMme. 3BE3Ibl,
KOTOPBIX HET Ha inarpaMmme.

14. Yto MOXKHO MOJYYHTH IJIsl 3BE3]1 U3 HAOIIOAEHUI U YTO MOKHO BBIYUCIHUTD C IIOMOLIBIO (POPMYIL.
OCHOBHBIE KOJINYECTBEHHbBIE XapaKTEPUCTUKHU 3B€3/l. 3B€3/Ibl-TUI'aHThI U 3B€3/Ibl-KapJIuKu. McTrounuk
SHEPIUH 3BE3.

15. Connne kak 3Be3na. Cnextp. CosnHeuyHas MOCTOsHHAs. YTO HENMOCPEICTBEHHO HU3MepsieTcs UL
ConHua, 4To MOKHO BBIYMCIINTh. OCHOBHBIE KOIMUYECTBEHHBIE XapakTepuctuku ConHua. Mcrounuk
sHepruu CosHIa.

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

17. Conneunsle Heapa (30Ha SIEPHBIX peaKLUi, 30HA JTyYHCTOIO PaBHOBECHUS, KOHBEKTHBHAs 30HA).
18. Conneunas atmocdepa, HaOMOgaeMble JeTaHM; Cciaow aTtMocdepsl (Xpomocdepa, KOPOHa,
CBEpPXKOpOHA), UX Xapakrepuctuka. Pacnpenenenue temneparypsl Ha ComnHie. ConHeuHbIH BETep.
Marnutssle noss Ha ConHLe.

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

20. BozneiictBue Comuna Ha 3emumto. CyTh HEHTpUHHONW TIpoOsieMbl U e€ paspemenue. ConmHeuHas
ceificMuuHoCTb. [Ipo0iaema uConb30BaHus COIHEYHOM SHEPIUH.

21. OcHoBHOe HaceneHue [amakTuku - 3Be3zbl. [IBoifHbIe 3Be3pl. Kiaccmdukanus mo MeTomy
oOHapyKeHHsI, TeCHble JIBOMHble. 3HaueHue (ONpeAeseHHe Macchl; MpoliieMa BHE3EMHBIX
[MBHJIM3ALIMI; TUIAaHETHI y APYTruX, kKpome ColtHIIa, 3BE3]1).

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

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

24. Mex3Be3iHass cpela [ anmakTUKM: TbUIb, Ta3, TYMaHHOCTH, KOCMHYECKHE JIydyd. 3BE3/HbIE
KOMILIEKCBI.

25. CoBpeMeHHbIE TMpe/AcTaBieHUuss 00 3BoioLMU 3Be3l. KoHeuHble COCTOSHUS 3Be3[: Oelnble
KapJIMKU, HEUTPOHHBIE 3BE3/bl, YEPHBIE JIBIPHI.

26. Yto coboii mpencTaBiseT MJIaHETa, acTepou, KOMETa, METEOpOu ], CIyTHUK IulaHeThl. OOmias
XapakTepucThka riaHeT CoHeYHON CUCTEMBI. JJoOMOTHUTENbHBIE CBECHUS O KaX/10M IUIaHeTe.
27.Yto namu KA (s kaxaoil miaHeTbl). XapaKTEpUCTHKA acTepPOMIOB, IOsica acTepPOHJIOB.
KomerTsl, o6pa3oBanue roiaossl U xBocta. Crektp komeT. Komera ["amtes, uccienoanue ee KA.

28. Meteopouibl (METEOpHBIE Tesa), MeTeopbl U MeTeopuThl. TyHrycckoe m Cuxors>-AJHMHCKOE
NaJCHHUS.

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

30. Cnnyrauku Mapca. CIlyTHUKH IJIaHET-TUTaHTOB, UCCIIEI0OBAaHUS UX KOCMUYECKMMH amapaTaMu.
31. OcHoBHEBIE uaen 00pa3oBaHus U YBOIIOINH CONHEYHON CHCTEMBI.

32. IIpenmer kocmonoruu. Kocmonoruyeckast moaens. HetoroHoBa kocmosorus. KocMmonorunueckue
napajokcel B Hpl0TOHOBOW KOCMOJIOTHH, ITYTH UX TPEOI0TICHHUS.

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

34. Teopust pacumpstomeiics Bceenennoil. Bospact Bcenennoit. [loarBepkaeHuss Teopuu
pacmmpsronierics Beenennoit. TpyaHocTu Teopun pacmmpsitoneiicss BceneHHOM.

35. Teopust pa3ayBatoreiicss BceneHHo# (MHGISAIMOHHAS MOJIETB).

36. TeopeTnyeckue MpeACTABICHUS O BOSHUKHOBEHHH U HBOIOIMH Mertaramaktuku. CoBpeMeHHbIE
TEOpETUYECKHE B3IIIAbl HAa BeeneHnyto.

37. Bcenennas u pa3yMm. MecTo 4enoBeka Bo BceneHHOH. AHTPOITHBIA MTPUHITHTI.
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5.3. CamocrosiTeibHast paGora oOyuyawmierocsi. /Ipuoosamcs 6udbl CamMOCMOAMENbHOU
pabomuvl  0Oyuaowe2ocs, NOpsa0OK UX GbINOJHEHUs U KOHMPOIs, O0Aemcs YYeOHO-Memoouyeckoe
obecneuenue (803MOJNCHO 8 BUde CCbLIOK) CAMOCMOAMENbHOU pabdomvl NO OMOeIbHbIM pa30eidm
OUCYUNTUHDL.

Vkaswisaromes memvi cce, peghepamos, Kypcosulx npoekmos (pabom) u op.

Texymass CPC, nanpaBieHHas Ha yriiyOJIeHUE U 3aKpeIUICHUE 3HAHUN  CTYICHTA, pa3BUTHE
IIPAaKTUYECKUX YMEHUH BKIIIOYACT:

- paboTy ¢ JIEKIIMOHHBIM MaTEepPHaJIOM, TOMCK U 0030p JIUTEPATYPhl U SJIEKTPOHHBIX UCTOUYHUKOB
uH(pOpMaIIUK TI0 MHANBUAYAIBHO 33JaHHON TIpobdiemMe Kypca,

o BBITIOJTHEHHUE JIOMAIIHUX 3a/1aHui, KOHTPOJIbHBIX padoT,

o M3Y4YE€HHE TEM, BBIHECEHHBIX Ha CAMOCTOSITENILHYIO TPOPAOOTKY,

- MOJATOTOBKY K MPAKTUYECKUM U CEMUHAPCKHUM 3aHSITHSIM;

- IOATOTOBKA K KOHTPOJILHOM paboTe, K 3a4eTy, IK3aMEHY.

TBopueckasi npoo1eMHO-OPUEHTHPOBAHHAS CaMOCTOSITe/IbHAS pa6ora (TCP),
OpUEHTUPOBAaHHAs HAa pa3BUTHE WHTEIUICKTYaJbHBIX YMEHHUH, KOMIUIEKCAa YHHBEpPCaIbHBIX
(OOIIEKYIBTYPHBIX) U TPOPECCHOHATHHBIX KOMIICTCHIIUH, MMOBBIIICHHE TBOPYECKOTO IMOTCHIIHAIA
CTYJCHTOB BKJIIOUAET CIIEYIOIIKEe BUbI pabOT 110 OCHOBHBIM Tpo0iieMaM Kypca:

- IOUCK, aHAJIU3, CTPYKTYPUPOBAHUE U MPE3CHTAIUS UHPOPMAIUH,

- aHAJIM3 HAYYHBIX IMYOJIUKALUN MO 3apaHee OIpe/Ie]ICHHON MperoiaBaTeieM TeMe;

- aHAJIM3 CTATHCTUYCCKUX M (DAKTHUECKUX MATEPHUAJIOB IO 3aJaHHOW TeMe, IMPOBEIICHUE PaCUYCTOB,
COCTaBIICHHE CXEM M MOJeJiell Ha OCHOBE CTATUCTHUECKUX MAaTepUAIIOB.

Tembl padoT B 9 cemecTpe
1. Pazpabotka nntepaktuBHOro pecypca B CourseLab Ha Temy «VMcTopust mosiBieHus
co3Be3nuil. Kpatkoe onucanue ux.
2. Pa3pabotka nnrepaktuBHoro pecypca B CourseLab Ha Temy «CocraBieHue nporpaMmMbl
Ha0JII0/IeHUS 3BE€3/IHOr0 HEOa Ha BBIOPAHHBIHN JIEHBY.
3. Pazpabotka nnTepaktTuBHOro pecypca B CourseLab Ha Temy «MeToabl HaOIOICHUS
3Be3HOro Heba. TenecKomnbl: CTpOeHHE, CIIOCOObI YCTAHOBKU M HACTPOUKID.
4. Pazpabotka nntepaktuBHoro pecypca B CourseLab Ha Temy «CHcTeMbl aCTPOHOMHUYECKUX
KoopauHat. BeiBog popmyn ux pacueray.
S. Pazpabotka nntepaktuBHoro pecypca B CourseLab Ha Temy «Cdepuueckas TpUroHoMeTpusi.
[MananmakTHYECKU TPEYTONBHUK.
6. Pazpabotka nntepaktTuBHoro pecypca B CourseLab Ha Temy «3Be3aHOE HEOOY.
7. Pa3zpabotka unrepaktuBHOro pecypca B CourseLab Ha Temyy «JIBuxenue Connna, JIyHs! u
TUTAaHET.
8. Pazpabotka unrepakruBHoro pecypca B CourseLab Ha Temy «Conneunsie u JIyHHbIE
3aTMEHUS.
9. Pa3zpabotka unrepaktuBHOro pecypca B CourseLab Ha TeMy «SIBnenus, 00yciIoBICHHbIC
3eMHOM aTMochepoii».
10.  Pa3pabotka mHTepakTUBHOTO pecypca B CourseLab Ha Temy «I eoreHTprueckas cuctema
mupa Apuctorens — [Itonemes».
11.  Pa3pabotka unrepaktuBHOro pecypca B CourseLab Ha Temy «I enuonienrpuueckas cucrema
mupa Konepaukay.
12.  Paszpabotka uHTEepakTHBHOTO pecypca B CourseLab Ha Temy «Pa3BuTHe B3TIISII0B HA
ctpoenne ConmHeuHOMU cucteMbl. 3akoHbI Kemnepay.
13.  Pa3pabotka mHTepakTUBHOTO pecypca B CourseLab Ha Temy «CoBpeMeHHBIE MTPEICTaBICHHS
o ConHeuHoil cucteme. 3akOHOMEpHOCTH cTpoeHUs] COTHEYHON CUCTEMBI.
14.  Pa3pabotka uHtepakTuBHOro pecypca B CourseLab Ha Temy «IlaneTsl 3eMHO TPYIIIIBL:
CTpoeHue, (PU3MKO-XUMHUYECKUE YCIOBUS Ha HUXY.
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15.  Pa3pabotka nntepaktuBHOTO pecypca B CourseLab Ha Temy«IlimaHeTbl TUTAHTHI: CTPOEHUE,
(I)I/IBI/IKO-XI/IMI/I‘ICCKI/IC YCJIOBHUSA Ha HUX).

Tembl padot B 10 cemecTpe

1. Pa3zpabotka naTepakTHBHOTO pecypca B CourseLab Ha Temy «/[nHamuka Ten nmepeMeHHON
Macchl. YpaBHeHUE MeIEpPCKOroy.

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

3. Pa3pabotka unrepaktuBHoro pecypca B CourseLab Ha Temy «PeanbHbie TpaeKTOpUI
nepenera He TiaHeThl COTHEYHON CHCTEMBDY.

4. Pa3pabotka unrepaktuBHoro pecypca B CourseLab Ha Temy «MeTo1p1 HaOII0I€HUS TUTAHET.
Teneckorbl: CTpOeHHE, CIOCOOBI YCTAHOBKU M HACTPOUKI.

5. Pa3paboTka natepakTuBHOro pecypca B CourseLab na temy «CosiHedHast CHCTEMa CErOTHSI.
6. Pa3paborka unrepakTuBHOTrO pecypca B CourseLab Ha Temy «3aragku COHEYHON CUCTEMBI.
JecsTas naaneTta?y.

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

8. Pa3paborka uaTepakTHBHOTO pecypca B CourseLab Ha Temy «Kimaccudukarus 38e3m».

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

10.  Pa3pabotka mHTepakTUBHOTO pecypca B CourseLab Ha Temy «Cucrema MJeUHOTO ITyTHY.
11.  Pa3pabotka untepaktuBHOro pecypca B CourseLab Ha Temy «MeraranakTuka: CTpOCHHE U
CBOMCTBa.

12.  Pa3pabotka unrepaktuBHOro pecypca B CourseLab na temy «KocMonorust OT aHTUYHOCTH A0
Hsrotonay.

13.  PazpaGotka unrepaktuBHoOro pecypca B CourseLab na temy «KocMornorust ot DitHiTeiiHa 10
COBPEMEHHOCTI.

14.  Pazpabotka unrepaktuBHOro pecypca B CourseLab na Temy «CTtrBeH XOKKUHT YEIIOBEK

«OTKPBIBIIUI» BPEMSI».

KonTpoJbs camocTosiTe/IbHOMH padoThl

OreHka pe3yiabTaToOB CaMOCTOSTENIbHOW paboThl OPraHU3yeTcsl Kak €IUHCTBO JABYX (opm:
CaMOKOHTpPOJIb U KOHTPOJIb CO CTOPOHBI npenojaBaTteneid. OeHKa pe3ysbTaToB CaAMOCTOSITEIbHOM
paboThI OpraHu3yeTcs CIeIYIOUMM 00pa3oM:

o KOHTPOJIbHBIE BOIIPOCHI, 33/1aBa€MbIE NPHU BBIMOIHEHUHU U 3aIUTAaX JIA0OPATOPHBIX padoT;

KOHTPOJIbHBIE BONPOCHI, 331aBa€Mbl€ MPU IPOBEJCHUH NMPAKTUYECKUX 3aHITUH,
BOIIPOCHI [T CAMOKOHTPOJIS;
BOIIPOCHI TECTUPOBAHUM;
BBINOJIHEHUE JOMAIIIHUX paloT;
BBITIOJTHEHUE CAMOCTOSTENbHBIX U KOHTPOJIBHBIX PadoT
BOIIPOCHI, BBIHOCUMBIE Ha DK3aMEH.
pedepar ¢ rrieMeHTaMH POEKTUPOBAHNS,
JIOKJIa/1bl Ha KOH(EepeHII-He1eNsX.

OneHka KauecTBa OCBOEHHS JUCLUUIUIMHBI TPOU3BOAMTCS IO pe3yiapTaTaM  CIEIYIOIINX
KOHTPOJINPYIOIINX MEPONPUATHI:

KouTposmpyoume MeponpusiTusi Pe3yabTaThl 00yUeHHUs 0 JUCHHUILINHE

CamocTtodaTenbHble pabOThl Ha NPAKTHUECKUX | 3HaHHWE OCHOBHBIX ()OPMYJ U OIpeeIeHH
3aHATUAX

KouTtponbHble  paboThl Ha  MPAKTHUYECKUX | YMEHHE CaMOCTOSITENIbHO HAXOAWUTh PEIICHUE
3aHSTUIX IIOCTaBJIICHHOH 3aJa4u

Yuyacrtue CTYACHTOB B HaquOﬁ AUCKYCCHU I10 OBJ'Ia)ICHI/IC OIIITOM aHaJIu3a
NOATOTOBJICHHBIM n MpEaACTaBJICHHBIM I/IH(l)OpMaHI/IOHHI)IX HCTOYHUKOB,
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npe3eHTalMsIM, pedeparaM BO BpeMsl IIPOBEICHUS
KOH(epeHII-He1eIn

BI:ICTyT[HeHI/Iﬁ C JOKJIalaMM U YydaCTusa B
JUCKYCCHSIX,
pasaCJICHUA HAYYHOIO U HCHAYYHOI'O 3HAHUA,;

BeimosnHenne M 3amuTa  MHAMBHUIYAJIBHBIX | 3HAHME OCHOBHBIX (OPMYN U OIpe]esIeHUi.

3a1aHAN YMeHHe CaMOCTOSTENbHO HAXOAWUTH PEILICHUE
IIOCTABJICHHOM 3a/1ayu

TectupoBanue 3HaHUE OCHOBHBIX (OPMYN U ONpPEIACTICHHIA.

YMeHHe caMOCTOSITEIIPHO HaXOJWTh PEIICHUE
HOCTaBJICHHOU 3a1a4u

KOHTpOHB CO CTOPOHBI IPCIOAABATCIIA U CAMOKOHTPOJIb OCYIICCTBIIACTCA B COOTBCTCTBHUU C
pefITI/IHF-HHaHOM JUCHUIIIIMHBI, BO BpEMSA IIPAKTHYCCKUX U J'Ia60paTOpHI>IX 3aHHTPII>'I, KOJIJIOKBUYMOB,

3allIUThl JOMAITHUX SaﬂaHHﬁ.

(DOH[[ OLICHOYHBIX MaTcpHraJioB

(POM)

JUIA IIPOBCACHUA aTTeCTaluu YPOBHA

C(i)OpMI/IpOBaHHOCTI/I KOMITETCHIIUI o6yqafoumxc;1 110 AJUCHUIIIMHC O(I)OpMJIHCTCH OTACIBbHBIM

JIOKYMEHTOM.

6. YYHEBHO-METOANYECKOE U UHO®POPMAIIMOHHOE OBECIIEYHEHUE

JUCHUITIMHBI
6.1. Knuroo6ecneueHHOCTH
HaumeHnoBanue nuteparypsl: aBTOp, Ha3BaHUE, BUT Ton KHUT'OOBECIIEUEHHOCTbD
HBAHHA, H3AATEIRCTRO M3 aHHA Hanuuue B anexTpoHHOM KaTtanore 9bC
OcHOBHas TUTEpaTypa
1. Acrponomusi: Yuebnoe nocobue / Ulyrsik B.1., 2016 URL:
ynpanos M.B., Kinuienko A.I1. - Mu.:Beimiinras https://znanium.com/catalog/product/101214
mkoia, 2016. - 310 c.: ISBN 978-985-06-2759-9. 8
2. Hapyrus, 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. CypauH, B. T'. BeeneHHas B Bonmpocax 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 TUTEpATypa
1. BceneHHas 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 Ilpecce, 2020. - 128 ¢. - ISBN 5
978-5-97060-816-6.
2. Yepenaiyk, A.M. XKuzupb actpornoma / A.M. 2014 URL:
Yepenamyk. — Mocksa : U3aarenscTtBo MOCKOBCKOTO https://znanium.com/catalog/product/102292
yauBepcureta, 2014, — 296 c. - ISBN 978-5-19-010921-4. 3
3. llununr, I'. Ckaaaku Ha TKaHU MPOCTPAHCTBA- 2019 URL:
BpeMeHHU: DWHINTEWH, 'paBUTAIIMOHHBIE BOJHBI U Oyxymiee https://znanium.com/catalog/product/107787
actporomun / I'osept LuumuHr ; nep. ¢ aHri. - Mocksa : 5
Anbnuna HOH-QuKIH, 2019. - 423 c. - ISBN 978-5-00139-
055-8.

6.2. [lepuoanyeckue U31aHUsA
«3emus u BceneHHas». M.: Hayka;

«HebocBony. DnekTponHoe HTepHET-U31aHNE

«Astronomy» Waukesha, Wi
«HoBoctit kocmonaBsTukn». M.: 3n. PAH
6.3. UuTepHeT-pecypchl
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CourseLab 2.7; cBo6oaHbIe 2NeKTpoHHbIE M1aneTapuit Stellarium, WorldWide Telescope
AcTpoHeT

http://www.astronet.ru/

OTKpPBITHIA KOJUIEIK. ACTPOHOMHUS
http://college.ru/astronomy/course/content/content.html
HuTepHeT-pecypc, NOCBAMIEHHbIN HAOMIOAATEIbHON aCTPOHOMUH
http://www.realsky.ru/

Kapra 3B€31HOTO HEba

http://www.sky-map.org/
http://meteoweb.ru/astro/skaymaps1.php

3d cumyasTop kocMmoca https://celestia.space/ru/
WHTEPaKTUBHBIM aTjacoMm 3Be3aHoro Heba Aladin Sky Atlas

7. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYHEHUE JUCHUIIJIMHBI

I[JI?I pcaimn3anuu IIElHHOfI JUCHUIINIMHBI HWMCIOTCA CICHHUAJIBHBIC IIOMCHICHHUA OJIA
IMPOBCACHU 3aHATUMN JICKOMOHHOI'O THUIIA, 3aHATHMN IMPaKTHYCCKOIo THUIIA, 3aHATUHN na6opaTopHor0
TUIIA, I'PYINIOBBIX W WHAWBHUAYAJIbHBIX KOHCYJIBTaIII/Iﬁ, TCKYHIEro KOHTPOJIA U HpOMe)KYTOHHOfI
aTTCCTallM1, a TAKXKC IIOMCILICHUA 1A CaMOCTOSITEIbHOM pa6OTbI.

[IpakTryeckne u J1abopaTtopHbIe pabOTHl MpoBOAATCS B Aymut. 121-7, obecnieueHHOM
ACTPOHOMMYECKMMM HArJIAJHBIMU MaTepuajaMu (T100ychl IJIaHET W JIyHbI, MOJENb HeOecHOMH
chepbl, KapTbl M aTiachl 3BE3AHOIO0 Heba, ACTPOHOMHUYECKHE KaleHJIapH, TeLlypuil) u
o0opynoBaHueM (MOPTAaTUBHBIM IJIaHeTapuil, TelecKonmbl pedpakTopsl U pedIeKTOpSI).
Aynuropus ocHamena IIK, MynbTuMenua npoekTopoM M MHTEPAKTHBHOW JOCKOHM, TOCKOW IUis
IMChbMa U MapKepamH.

HepequL HCIIOJIB3YEMOTO JIMICH3UOHHOTO IMPOrpaMMHOI0 oOecrieueHus: .HI/IIICHSI/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 y4eOHBIH To1a

[Iporokon 3acenanus kadeapsl Ne oT

3aBenyrommii kKageapoit

rojaa

Pabouas nporpamma ogo0Opena Ha 20 /20 y4eOHBbIN roja

[Tporokon 3acenanust kKapeapnr Ne oT

3aBenytomuii kageapoit

roga

JIUCT PETUCTPAIIMA U3BMEHEHUI

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

HAUMEHOBaHUe (YKA3amb YPOBeHb NOO2OMOBKU)

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]




