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1. ACIIOPT PABOYEM MPOI'PAMMBbI YYEBHOM JUCHUIIINHBI

1.1 O0JsacTh NpuMeHeHHusl Y4eOHOH NPOrpaMMBbl

PabGouass mnporpamma y4eOHOW JUCHUILIUHBI «ACTPOHOMUS» SIBISETCS YacCThIO
OCHOBHOHM TMpodeccHOHaIbHOM 00pa3oBaTebHOW MPOrpaMMOl B COOTBETCTBUHM C
®denepalibHBIM TOCYIAPCTBEHHBIM 00pa30BaTEIbHBIM CTaHAAPTOM CpPEIHEro (MOJIHOTO)
oOmero oOpa3oBanuss u @DenepanbHbIM  T'OCYAAPCTBEHHBIM  00pa30BaTEbHBIM
cragpaptom (maee DPI'OC) no cHeUAIbHOCTH CpPEAHETr0 MNPOoPEeCcCHOHATBHOTO
obpazopanus (ganee CIIO) mns cnenmansHocTy 38.02.01 DxoHOMEKA U OyXTanTepCKU
yuert (10 OTpacisim).

B ocHoBe y4eOHON AHMCUMIIUHBI «ACTPOHOMHS» JIE)KMT YCTaHOBKAa Ha
dopmupoBanre y oOydaeMbIX CHCTeMbl 0a30BbIX TIOHATHA acCTPOHOMHH U
NpPEJICTaBICHU O COBPEMEHHOW €CTeCTBEHHOHAYYHON KapTHHE MHpa, a TakkKe
BbIpa0OTKAa YMEHHUW MPUMEHATh IOJYYEHHbIE 3HAHUA, KaKk B NpodecCHOHATBHON
JEeSTENbHOCTH, TaK U JIJISl peLIEHUS )KM3HEHHBIX 3a]1a4.

MHorue moyioKeHusl, pa3BUBacMble aCTPOHOMHUEH, pacCMaTPUBAIOTCS KaK OCHOBA
CO3MaHMsI M KCIOJIb30BaHUS WH(DOPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH
(UKT) — onnoro u3 Hanbosee 3HAYNMBIX TEXHOJOTHMUECKUX JOCTHKEHHUN COBPEMEHHOM
[IUBUJTU3AIIUH.

B actponomuu popmMupyrotcs MHOTHE BUABI JESTEIBHOCTH, KOTOPhIE UMEIOT METa
npeaMeTHBIN Xxapakrep. K HUM B mepByIo oduepeib OTHOCATCS: MOAEINPOBaHHE OOBEKTOB
U MPOIIECCOB, IPUMEHEHHE OCHOBHBIX METOJIOB MO3HAHMS, CUCTEMHO-UH(POPMALIMOHHBIN
aHanu3, (opMyTupoBaHHME THIIOTE3, aHAIM3 M CHHTE3, CpaBHEHHUE, 00oO0IIeHHeE,
CUCTEeMaTH3allus, BBISIBICHUE NPUYUHHO-CIEJACTBEHHBIX CBS3€H, MOUCK AaHaJIOTOB,
yhnpaBiieHHe oOBbeKTaMH U TnpoueccamMu. VIMeHHO »3Ta [JUCHMIIIMHA TO3BOJISET
NO3HAKOMUThH Yy4YalIUXCs C HAYYHBIMH METOAAMM IO3HAHMS, HAYYUTh HMX OTJINYATh
TMIIOTE3Y OT TEOPUH, TEOPHUIO OT IKCIIEPUMEHTA.

AcTpoHOMHUST ~ UMeeT OYeHb  OOJIbIIOE M BCEBO3pACTaIOllee  YHUCIIO
MEXIMCUUIIMHAPHBIX CBsI3ed, MPUYEM Ha YpOBHE, KaK MOHSATHIHOTrO ammapara, Tak U
uHCTpyMeHTapus. Cka3aHHOE NIO3BOJIIET paccMaTpuUBaTh ACTPOHOMHIO Kak MeTa
JUCLUIUIMHY, KOTOpas IpeIoCTaBISIET MEXAWUCUMIUIMHAPDHBIA S3bIK JJI  ONUCAHUs
Hay4YHOW KapTUHBI MHpA.

Nzydyenne  «ActpoHomMun» B TpOo(deCcCHOHAIBHBIX  00pa30BaTEIbHBIX
OpraHu3allUsAX, PeATU3YyIUMX O00pa3oBaTEbHYI0 MPOrpaMMy CpeAHEro OOIIero
obpazoBanusi B mnpenenax ocBoeHuss OIIOII CIIO nHa 06a3e OCHOBHOTO OOIIETO
oOpa3oBaHusi, HMeeT CBOM OCOOCHHOCTM B  3aBUCUMOCTH  OT  Hpoduis
npodeccuoHANBHOTO 00pa3oBaHUs. OTO BBIPAXKACTCS B COJEPKAHUM OOYUYCHUS,
KOJINYECTBE YaCOB, BBIICISEMBIX Ha M3YUYCHUE OTACIBHBIX TEM MPOrpaMMbl, IITyOHHE MX
OCBOCHHS ydallUMHUCsA, oObeMe U XapakTepe MpaKTUYECKUX 3aHATUH, BHUAAX
BHEAYIUTOPHON CaMOCTOSTENbHON PaOOTHI.

TeopeTnueckue CBElEHUS 0 €CTECTBO3HAHUIO JOIOJIHAIOTCS MPAKTUYECKUMH U
nabopatopHbIMU paboTamu.

1.2 MecTo AUMCHUIUVIMHBI B CTPYKTYpe MNPOrpaMMbl MOATOTOBKH CIHEIHAJNCTOB
cpeJHero 3BeHa

HMucuuminuHa  «ACTpOHOMHS»  BXOAMT B 0a30BBId  Y4YEOHBIM  ITMKJ
(obmieoOpa3zoBaTenbHble  AMCHUIUIMHBI) MOPOrpaMMbl  MOJTOTOBKHM  CHEIUATIUCTOB
CpEIHEro 3BEHa.



1.3 Heau u 3agauyv JUCHMIUVIMHBI - TPeOOBaHUS K pe3yJbTaTaM OCBOEHUs
AUCHHUILINHBI:

- OCO3HaHHWE MPUHLUHUMNHAILHOM POJIM ACTPOHOMHHM B TMO3HAHUU (DYHIAMEHTAIBHBIX
3aKOHOB MIPHUPOABI U GOPMUPOBAHUH COBPEMEHHOM €CTECTBEHHOHAYUYHOM KapTHUHBI MUPA;
npuoOpeTeHrne 3HaHW O (PU3MYecKol MPUpPOJE HEOECHBIX TEN U CUCTEM, CTPOCHHS U
’BOJIIOLIMKM  BcenleHHOHM, NpOCTPaHCTBEHHBIX M BpEeMEHHBIX MaciTabax BceneHHoM,
HauOoJee BAKHBIX ACTPOHOMHYECKUX OTKPBITUSX, OMPEICIMUBIIMX pPa3BUTHE HAYKU U
TEXHUKH;

- OBJIQJICHHUE YMEHUSMH OOBSCHSATH BUIUMOE IOJOKEHHE U JBMKECHHUE HEOECHBIX Tel
MNPUHIUIIAMHA  OTIPEJICTICHUS MECTOMOJIOKEHUSI W BPEMEHU MO AaCTPOHOMUYECKUM
00BbeKTaM, HaBBIKAMH MPAKTUYECKOTO MCIOJIb30BAHUS KOMITBIOTEPHBIX MPUTIOKEHUHN TS
OTpeJiesIeHUs BHUJIa 3Be3JTHOTO He0a B KOHKPETHOM ITYHKTE JJIs 3aJIaHHOTO BPEMEHHU;

- pa3BUTHE TIO3HABATENIbHBIX HMHTEPECOB, HHTEIJIEKTYaJbHBIX U  TBOPYECKUX
crocoOHoCcTel B Tpoliecce MPUOOPETEHUs 3HAHUM MO aCTPOHOMHH C HCIOJIb30BAaHUEM
Pa3IMYHBIX UCTOYHUKOB MH(POPMAIIUN 1 COBPEMEHHBIX NH(POPMAIIMOHHBIX TEXHOJIOTHIA;

- UCIIOJIb30BaHKE MTPUOOPETCHHBIX 3HAHUN U YMEHUM ISl PEIICHUS MPAKTUYECKUX 33724
MMOBCETHEBHOM JKU3HU,

- (opMupoBaHre HAYYHOTO MUPOBO33PEHHUS,

- (hopMHUpOBaHNE HABBHIKOB HCIOJIb30BAaHUS €CTECTBEHHOHAYYHBIX U OCOOCHHO (PU3UKO-
MaTeMaTHYECKUX 3HAHUU 11 OOBEKTUBHOTO aHAIM3a YCTPOUCTBA OKPYKAIOIIEro MUpa
Ha TpUMEpPE TOCTHKEHUI COBPEMEHHOM acTpOPHU3UKH, ACTPOHOMHUHN 1 KOCMOHABTHUKH.

B mporpammy BKIIIOUEHO COJEpXKaHUE, HalpaBlIeHHOE Ha (QOpMUpOBaHHUE Y
00ydJaromuxcs KOMIETEHIINM, HEOOX0IUMBIX it KadecTBeHHOro ocBoeHus: OIIOIT CI1O
Ha 0a3e OCHOBHOTO 00IIIEro 00pa30oBaHus C MOTYUYCHUEM CPEIHETO 001Iero 00pa3oBaHus;
IpOrpaMMbl MOATOTOBKM KBaTU(PUIIMPOBAHHBIX pabOYMX, CIYXKalUX, HPOrPaMMBbI
NOoAroTOBKH crieranuctoB cpennero 3seHa (IIIIKPC, TIIICC3).

OcBoeHHE coAepKaHUsl Y4YeOHOW MUCHMIUIMHBI «ACTPOHOMHS» OOecriednBaeT
JOCTH)KEHUE 00yYarOIMIMMHUCS CIEIYIOIUX Pe3yIbTaTOB:

JIUYHOCMHBIX!

— c(hopMHPOBAHHOCTH HAYYHOTO MHMPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI aCTPOHOMHYECKON HAYKH;

— YCTOWYMBBIM UHTEPEC K UICTOPUH U TIOCTHXKEHUSM B 00JIACTH aCTPOHOMHH,

— YMEHHE aHAIMU3UPOBATh IMOCIEACTBUS OCBOEHUS KOCMHUYECKOrO MMPOCTPAHCTBA IS
JKU3HU U IESITEIIbHOCTH YEJIOBEKA;

MemanpeomMemubix.:

— YMEHHE HCMOJb30BaTh MPU BBHINOJHEHHHM MPAKTUYECKUX 3alaHUil MO0 acTPOHOMHUU
TaKU€ MBICIIMTEIbHBIE OMNEpally, KaK MOCTaHOBKa 3adaudd, (GOpMYIUPOBAHUE THIIOTE3,
aHaIM3 U CHUHTE3, CpaBHEHHE, O0OOIIeHHE, CUCTeMaTH3alus, BbIIBICHUE MNPUUYMHHO-
CJICICTBEHHBIX CBSI3€d, TOWCK aHAJIOroB, (OPMYJIMPOBAHUE BBIBOJOB JUISI H3y4YCHUS
pPa3IMYHBIX CTOPOH ACTPOHOMUYECKHUX SIBIICHUM, MPOLECCOB, C KOTOPHIMU BO3HHUKAET
HEO0OXOJIMMOCTh CTAJIKUBATHCS B MPO(ecCHOHAIBHOM cdepe;

— BJaJICHUE HaBbIKAMHU I[103HABATEIbHOM JEATENbHOCTH, HAaBBIKAMU pa3peIIeHUs
npo0JieM, BOSHUKAIOIINX MTPH BBIMOJTHEHUH MTPAKTUYECKUX 3aJaHHUH 110 aCTPOHOMHH,

— YMEHHE HCIMOJb30BaTh PA3JUYHBIE HMCTOYHUKH TIO aCTPOHOMHUHU ISl TIOTYyYCHHS
JIOCTOBEPHON Hay4YHOI MH(POpMAIIMU, YMEHHUE OILIEHUTh €€ JOCTOBEPHOCTD;

— BIIQJICHUE SI3BIKOBBIMHM CPEJCTBAMH: YMEHHE SICHO, JJOTUYHO W TOYHO M3JaraTb CBOIO
TOYKY 3PEHUS 110 PA3TUYHBIM BOIPOCAM aCTPOHOMUH, UCIIOJIb30BATh SA3bIKOBHIC
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CpeICTBa, afieKBaTHBIE 00CYX/TaeMO MpobiieMe aCTPOHOMHYECKOTO XapaKTepa,

BKJIIOYAsl COCTAaBJICHME TEKCTA MW MPE3EHTAlUU MaTepUalloB C HCIOJIb30BAaHUEM
MH(OPMALIMOHHBIX 1 KOMMYHHUKAI[MOHHBIX TEXHOJIOTUI;

NPeoOMemHbIX:

— c(hOpMUPOBAHHOCTh NpPEACTaBIEHUN O cTpoeHHH CONHEYHOM CUCTEMBI, SBOJIOLMU
3Be31 U BceneHHol, mpocTpaHCTBEHHO-BPEMEHHBIX MacuITabax BeeneHHol;

— MOHUMAaHHE CYIIHOCTU Ha0Jt01aeMbIX BO BeceneHHol ABIIEHU;

— BIAQJACHHE OCHOBOIIOJIATAIOIIMMHU ACTPOHOMMYECKMMM IIOHATUSMH, TEOPHUSIMH,
3aKOHAMH W 3aKOHOMEPHOCTSIMH, YBEPEHHOE II0JIb30BAaHUE  ACTPOHOMMYECKOU
TEPMUHOJIOTUEN U CUMBOJINKOW;

— Cc(OpPMUPOBAHHOCTh MPEACTABICHUA O 3HAYEHUM ACTPOHOMHMHM B IPAKTHUYECKOH
JEATENBHOCTHU YEJI0OBEKA U JAJIbHEHIIEM HAYYHO-TEXHUYECKOM Pa3BUTHH;

— OCO3HAHHUE POJIM OTEYECTBEHHON HAyKHM B OCBOCHMM M MCIIOJIB30BAHNH KOCMHUYECKOIO
NPOCTPAHCTBA U PA3BUTHH MEXAYHAPOJIHOTO COTPYIHUYECTBA B 3TON 00JIaCTH.

1.4. TlepeyeHb MIAHUPYEMBIX pPe3yJabTATOB O0Y4YeHHUs] MO JUCHMIJINHE (MepevyeHb
(popMuUpyeMbIX KOMIIETEHIIHI)
He npenycmotpeHnsl



2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCIUILJINHBI

2.1. O0beM y4yeOHOI JUCUMIIJIMHBI U BUAbI Y4eOHOH padoThl

Bun yuyeoHoii padoTsl

Oobvem uacos

MaxkcumanbHasi yueOHasi HATpPy3Ka (Bcero) 39
Q6s13aTenbHast ayINTOPHAs yueOHasi Harpy3ka (Bcero) 36
B TOM YHCIIE:
3aHATHS JICKIIMOHHOTO TUIA 24
MPAKTUYECKUE 3aHATUSI 12
CamocTrosiTesibHasi paboTa 00y4yamerocs (Bcero) 3

IIpomexxyTouHas aTTeCTalus

HuddepennmpoBanbpiil 3a4€T

2.2 CTpyKTYypa IMCUMILTHHBI

KoJsimyecTBO ayIUTOPHBIX YaCOB
CamocrosiTe]ab
IIpakTnyeckue u
HaumeHnoBaHue pa3jesnoB u TeM Teopernueckoe Has padora
Bcero JadopaTopHble
o0yuyeHnue CTY/IeHTa (4ac)
3aHATHSA

Pa3nen 1. ActpoHoMus, ee 3HAYEHHE 3 2 1
U CB3b € IPYTHMH HAYKaM
Tema 1.1 AcTpoHOMUSI — HayKa O 3 2 1
3BE31aX
Paszpen 2. Uctropus pa3BuTus 7 4 2 1
ACTPOHOMHH
Tewma 2.1 Benukue acTpOHOMBI 3 1 1 1
Tema 2.2 Jleroncuncienue 2 2
Tewma 2.3 Ontrueckasi aCTpOHOMUS 2 1 1
Pa3nen 3. Ctpoenne CotHedHOI

A P 14 10 4
CHCTEMbI
Tema 3.1 ITnaneTsl 6 4 2
Tema 3.2 KocMuueckre 00bEKTEI 4 3 1
Tewma 3.3 Uccnenosanus CoaHEUHOMH 4 3 1
CHCTEMBI
Pa3nen 4. CtpoeHne u 3BOJTIOLHS

e 2. LTp n 15 8 6 1
Bcenennoii
Tema 4.1 Paccrostaue 70 3B€3]1 5 4 2
Tema 4.2 ®Ousnueckas MpUpoa 3Be3]] 4 2 2
Tema 4.3 I'amakTuka 6 2 2 1
Bcero mo gucuMniinHe 39 24 12 3




2.3 TemaTn4yeckuii VIAH U COAEPKAHNE YHeOHON TUCHMIIIIMHBI

HaumeHnoBanue Copep:xaHue yuedOHOro MaTepuaja, NpakTH4YecKne padoThl, O6beM | YpoBeHb

pa3aesoB U TeM caMoCTosITeJIbHAsI padoTa 00y4yalommxcs, KypcoBasi padora YacoB | OCBOEHHS
(ecsiu MpegyCMOTpPeEHA)

Paszgen 1. AcTpoHoMus, ee 3Ha4YeHHE M CBSA3b C APYTHMH HAYKaM 3

Tema 1.1 Copep:xaHue yueOHOIr0 MaTepHuaJia 2

AcTpoHOMHuS — Jleknun 2 1,2

HayKa 0 3Be31ax 1| ActpoHomHus — HayKa 0 3Be31aX 2
CamocrosiTe1bHast padoTa 00y4Yarouxcst 1 .
[Toaroroska coobmienuii no reme «Co3Be3aus»

Paznen 2. Wcropusi pa3BuTHSI AaCTPOHOMHH I

Tema 2.1 Copep:xanue yue0HOIro MaTepuaJia 2

Bennkue Jlexun 1 1,2

ACTPOHOMBI 1| Benukue acTpOHOMBI 1
IIpakTHYecKne 3aHATHS
1| C nomoripio KapTorpaduueckoro cepBrca OMUCATH HOBBIC 1

JIOCTIDKCHHSI B 00JTACTH aCTPOHOMHUH 2,3

CaMocTosiTe1bHast padoTa 00y4Yaronuxcst 1
[ToaroroBuTh cooOIIEHNE 00 OJJHOM M3 aCTPOHOMOB

Tema 2.2 Copep:xaHue y4edOHOTro MaTepuajia 2

Jleroncunciaenue | Jlekuuun 2 1.2
1| Jleroucuncrnenue 2

Tema 2.3 Copep:xaHue y4edOHOTro MaTepuajia 2

Onruyeckas Jlexuun 2 1.2

aCTPOHOMMS 1| Onruueckas acTpoHOMHS 1
IpakTHyeckue 3aHATHSA 1 23
1 | V3ydenwne 3Be31HOTO HEOA C MOMONIBIO TEIECKONA '

Pa3gen 3. Crpoenue CoJiHEUHOM CHCTEMBI 15

Tema 3.1 Copep:xaHue y4edOHOT0 MaTepuaJia 6

ILnaneTsl Jlekuuu 4 12
1| IlmaHeTHI 3eMHOW TPYTITHI 2 '
2 | [lmaHeTHI - THTAHTHI 2
IpakTHyeckue 3aHATHS 23
1| CocTaBuTh XapaKTEPUCTHKY TUIAHETHI 2 '

Tema 3.2 Coaep:xkanue yue0HOT0 MaTepuasia 4

Kocmuueckne Jlexuuu 3

00bEKThI 1 | KocMudeckre 00bEKTEI 2 1
2 | ActeponiHO-KOMETHas! OIIACHOCTb 1
IIpakTHyecKue 3aHATHS 1 23
1| CocTaBUTh XapaKTEPUCTHKY KOCMHYECKOTO 00beKTa '

Tema 3.3 ConepxaHue y4eGHOro MaTepuaJja 4

HccienoBanus Jlekuuu 3 2

CoaHeyHoOH 1| UccnepoBaunst ConHEUHON CUCTEMBI 2

CHUCTEMBI 2| Cospemennbie uccienoBanuss CONHEUHOW CHCTEMBI 1
IpakTHyeckue 3aHATHS 1 23
1| CocraBuTh XapakrepucTuky JIyHbI '

Paznea 4. Ctpoenue u 3BoJonus BeeseHnoii 14

Tema 4.1 Conep:xanue yue0HOT0 MaTepHuaJia 5

Paccrosinue 10 Jlexkunn 4 1,2

3BE31 1| 3Be3na. [IpocTpaHCTBEHHBIE CKOPOCTH 3BE3]L 2
2 | PaccrosiHue /10 3B€311 2
IpakTHyeckue 3aHATHS 2 .
1 | Onpenenenue ckopocTeit 38e311

Tema 4.2 Conep:xanue yue0HOT0 MaTepHuaJia 4

dusnyeckasn Jleknun 2 1

NMpHUpPoAA 3Be3]1 1| ®usnueckas npuposa 38e31 2 1
IpakTHyeckue 3aHATHS 2 .
1| CocTaBUTh XapaKTEepUCTUKY 3BE3IbI
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Tema 4.3
I'anakTuka

Coaep:xkanue yueOHOT0 MaTepuaJia

Jlekuuu 2
1 | T'amakTuka. MeTaranakTuka 2 1,2
CamocrosiTe1bHast padoTa 00y4Yarouxcst
IoaroToButs noKIax no TeMaM «Ku3Hb 1 pasym Bo BeeneHHON, 1 .
«OBomronus BeenenHoiy, «[IpobiemMa BHE3EMHBIX ITMBIITH3AITIID
JuddepenuupoBanublii 3auer 2

HUTOI'O: 39
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2.4 Cogepxxanue pa3aesoB JUCHUIIIMHBI

2.4.1 3auaTHA JeKINOHHOI0 THIIA

pasa
eJia

HaumenoBanue
pa3neia

Copep:xaHue pa3aeia

dopma
TeKYII.
KOHTP

AcTpoHoMuSd, ee
3HAYEeHHe U
CBAI3b C IPYTUMH
HayKaM

AcTpoHOMUS, €€ CBA3b C IPYTMMH Haykamu. Ponb  acTpoHOMHMH B
pasBuTnu nuBWwIK3anuu. CTpykTypa W MacmTaObl  BceleHHOM.
OcobeHHocTu aCTPOHOMMYECKUX METOJIOB HUCCIIEIOBAHMUS.
[IpakTHueckoe NpUMEHEHNE ACTPOHOMUYECKUX HccienoBanuil. Mcropus
pa3BUTUSL OTEYECTBEHHOW KOCMOHABTUKHU. IlepBbIli HCKyCCTBEHHBIN
cnytHuk 3emiu, nosiet FO.A. Tarapuna. JlocTxkeHHs] COBPEMEHHOM
KOCMOHABTHKH

Hcropus
pa3BUTHA
ACTPOHOMHUH

AcTpoHOMUSI ApHUCTOTEIS Kak «Hambonee (usmueckas w3
MaTeMaTHYECKUX Hayk». IITonemeit (aCTpOHOMUS KaK «MaTeMaTH4ecKoe
n3ydeHne HebOay»). Co3maHuMe MEpBOM YHHBEPCATHHOH MaTeMaTHYeCKOMH
MOJIETTM MHpa Ha OCHOBE NPWHIMIIA TEOLECHTpU3Ma. 3Be3AHOE HEOO
(u3MeHeHHEe BHAOB 3BE3IHOrO Heba B TEUCHHE CYTOK, TOJa).
JleroucuucneHue 1 ero TOYHOCTh (COMTHEYHBIN U JIYHHBIN, IOMTUAHCKUI U
TPUTOPUAHCKUM KaJeHJapH, NMPOEKThl HOBBIX KaneHaapeil). M3ydeHue
OKOJIO3€MHOTO MPOCTPAHCTBA (HUCTOPUS COBETCKOH KOCMOHABTHKH,
COBPEMEHHBIE METOJBl H3y4YeHHs OIMKHEro kocMoca). ACTpOHOMUS
JAJIbHETO KOCMOca (BOJHOBasi aCTPOHOMHUS, Ha3eMHBIC U OpOUTAIbHBIC
TEJNECKOIbI, COBPEMEHHBIE METObI H3YUCHHUS AAJbHET0 KOCMOCa).

P,y

Crtpoenue
CounHeyHoit
CHCTEMBI

Cucrtema «3emiss — JlyHay (oCHOBHBIE ABMXKEHUs 3eMid, Gpopma 3emiu,
JlyHa—cmyTHUK 3eMJH, COJNHEYHbIE W JIyHHBIE 3aTMeHHs). Ilpuponma
Jlynsr (¢pusmueckue ycnoBusi Ha JlyHe, moBepxHOCTh JIyHBI, JyHHBIE
nopojsl). [TmaneTsr 3emHo# rpynmsl (Mepkypuit, Berepa, 3emist, Mapc;
o0mas XxapakTepuCTHKa arMocgepsl, HOBEPXHOCTH). [IaHeThI-TUranThI
(FOnwurep, Catyps, Ypan, Hentys; obmast xapakTepHuCTHKa,

0COOCHHOCTH CTPOCHHS, CIIyTHUKH, KOJIbIIA). ACTEpOUABI U METCOPHUTHL.
3aKkoHOMEpHOCTh B paccrosiHusix maaHeT oT CosHna.  OpOuTh
actepouzioB. /[Ba mosica actepouos: [ aBHEIN mosc (MeXTy opOHTaMU
Mapca u IOmnutepa) u nosic Koiinepa (3a npenenamu opoutsl HenTyHa;
IInyron — oauH M3 KpyNHEHWIIUX acTepOUIOB 3TOTO TOsCa).
Ou3nuecKue XapakKTepUCTUKH acTeponoB. Mereoputsl. KomeTs! 51
METEOphI (OTKPBITHE KOMET, BHJ, CTPOEHHE, OPOUTHI, IPUPOAA KOMET,
MeTeopsl M Oonubl, MeTeopHble MoToku). IloHsTHE 00 acrepomaHO-
koMeTHOM onacHocTH. MccnenoBanus CoJTHEUHOH CHCTEMBL.

T,V

Crpoenue u
IBOJIIOLHS
Bcenennoii

PaccrostHue 10 3Be3] (onpeeneHne pacCTOsHNHN 110 TOIMIHBIM
napajulakcaM, BUJUMBIC H a0COJIIOTHBIE 3BE3HbIE  BEIIMYHHBI).
[TpocrpancTBeHHBIE CKOpOCTH 3Be3/. Pusnyeckas npuposa 38e3x (IBET,
TEeMIIepaTypa, CIIeKTPbl M XUMHYECKUIl COCTaB, CBETUMOCTH, PaJHyChl,
Maccel, cpeaHue  MiIoTHOCTH). CBs3pb  Mexay  (QU3MUECKHMHU
XapakTepUCTUKaMU  3Be3]  (OuarpamMma  «CIEeKTP—CBETUMOCTbY,
COOTHOIIEHHE «Macca—CBETHMOCTbY, BpAICHUE 3BE3J Pa3IHUHbBIX
CHEKTPaNbHBIX KJ1accoB). /IBoliHBIE 3Be3p . OTKpBITHE HK30IUIAHET —
IUTaHeT, ABIDKYIUXCS BOKPYT 3Be31. PU3NUecKre nepeMeHHbIe, HOBBIE U
CBEpXHOBBIE 3Be3bl (Lledenasl, Apyrue (Qu3ndecKue IMepeMeHHbIe

3BC3/1bl, HOBEIC U CBCpXHOBBIG). Hama I"anaxtuka (COCTaB — 3BEC3JbI
1 3BC3JIHBIC CKOIUICHHS, TYMAaHHOCTH, MC>K3B63HHLIﬁ ra3, KOCMHYCCKHE
JIyyun U MarHUTHBIC HOJ'ISI). CTpOGHI/Ie FaﬂaKTI/IKI/I, BpalicHUC

lanakTuku U nBMOKEHHUE 3Be3f B He. CBepXMacCHBHAs 4epHas JbIpa B
nentpe [amaktuku.  Meraranaktuka  (CHCTEMBl  TaJakTHK U
KpyIHOMacIITaOHas CTpYKTypa Bcenennoti, paciupeHue
MertaranakTuky, ranoresa «ropsaeii Beenennoit»). IIpoucxoxnenne n
sBOJIONMS 3Be3l. Bospact ramaktuk u 3Be3n. JKM3HB M pa3syMm BO
Bcenennoit (sBomorst BeeneHHOW ¥ KM3HB, mpoOiieMa BHE3EMHBIX
ITUBUJIM3AIAH ).

Ipumeyanue: T — mecmuposanue, P — nanucanue pepepama, ¥ — ycmuwiti onpoc, KP — xonmponvras paboma
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2.4.2. 3aHATHSA CEMHUHAPCKOI0 THIIA

— HE MPEyCMOTPEHBI

2.4.3. IlpakTn4yecKkue 3aHATUSA

dopma
HaumenoBanue
Ne aztena HaumeHoBaHHe NpaKkTHYeCKHX padoT TEKYLIEero
P KOHTPOJIs
2. Ucropus pazeutus |C MOMONIBIO KapTOrpadUuecKoro cepBHca  OINKMCAaTh HOBBIE
aCTPOHOMMH JIOCTIDKEHUSI B 00J1aCTH aCTPOHOMHUH. IP, v

W3ydeHue 38€31HOT0 Heba ¢ HOMOIIBIO TEIECKOMNa.
3. | Crpoenne CosneuHoii |COCTaBUTh XapaKT€PUCTUKY ILIAHETHIL.

CHCTEMBI CocTaBUTh XapaKTEPUCTHKY KOCMUYECKOTO 00BEKTa. P, v
CocTaBuUTh XapakTEepPUCTHKY JIyHBI.
4 |Crpoenue u 3BoJronusi |OnpeaeneHne CKOpocTeH 3Be3 .
Bcenennoii CocTaBUTh XapaKTEPUCTHKY 3BE3/IBL.

IP, ¥

2.4.4 Coaep:xxanue camocrosiTe/ibHOM padoTsl (IlpumepHas TemaTuka pedeparoBn)

1.  ActpoHoMus —  JpeBHeWIIas U3 HayK.

2. CoBpeMeHHbIE o0OcepBaToOpuu.

3. O6  wucropun BO3HMKHOBEHMsI ~ HA3BaHUN  CO3BE3IUU W 3BE3/I.
4. Uctopus KaJIeH1apsl.

S. XpaHeHue U neperaya  TOYHOTO BpPEMEHU.

6. Hcropus MPOUCXOXKIAEHUS] ~ Ha3BaHUW  spyallliMX OOBEKTOB  HeOa.

7. [Ipeneccus 3eMHON OCH U U3MEHEHHE KOOPAUHAT CBETUJI C TEYEHUEM BPEMEHHU.

8. Cucrempl  KOOpAMHAT B aCTPOHOMHHM M TPAHUIBI  UX IPUMEHUMOCTH.
9. CoBpeMeHHBIE HCCIIEI0BAHUS IIJIAHET 3€MHOMU rpymmsl AMC.
10.  IapHuKoOBBIA Y eKT: 10JIb3a win  Bpen?

2.4.5 IlepeyeHb Y4eOHO-METOAUYECKOT0 o0eclevYeHUsi I CAMOCTOSATEIbLHOM
PadoThI 00YYAIMXCH MO IMCHUILIHHE

CamocrosaTensHass paboTa ydaliuxcsi sBIsSeTCS BakHeumiedl ¢opmoit yueOHO-
BOCIIUTATEILHOTO IpoIiecca.

OcHOBHas 1eJib CaMOCTOATEIbHOM pabOThl NpPU M3YYEHUU JUCHUIUIMHBI —
3aKpPENuUTh TEOPETUUYECKUE 3HAHUS, MOJYUYEHHBIE B XOJ JIEKIIMOHHBIX 3aHATHI, a TaKkKe
c(hopMHUPOBAThH MPAKTUYECKHE HABBIKH MOJATOTOBKU B 00JIACTH €CTECTBO3HAHMUS.

CamocrtosaTenbHass paboTa ydyaluxcs B TMPOIECCE OCBOCHHUS  JTUCIUILIAHBI
BKJIIOYAET:

- U3y4YE€HHE OCHOBHOMW U JOTIOJHUTEIbHON JTUTEPATYPHI 110 MIPEAMETY;

- U3y4YE€HHE BOIPOCOB, BBI3BIBAIOIINX 3aTPYIHECHUS PU UX U3YUEHUU;

- paboTy C ANEKTPOHHBIMH YUEOHBIMU PECYpPCaAMU;

- U3y4YEHHE MaTepHUAJIOB MEPUOANUECKON NIeYaTH, HHTEPHET PECYPCOB;

- IOATOTOBKY K TECTUPOBAHUIO; K MPAKTUYECKUM U JTa0OPATOPHBIM 3aHITHSIM;
- BBITMIOJTHEHUE JIOMAITHUX 3aJJaHUH.
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HaumenoBanue| IlepeueHb yueOHO-MeTOAUYECKOr0 O0ecneYeHUs] JUCHUNIUHBI 10 BHINOJIHEHUIO
asjaena, TeMbI CaMOCTOSITEJIbHOM PadoThI

Actponomus, ee Bopormnos-Benssmunos, b.A. Acrponomus.ba3ossrit yposens. 11 kmacc [Texer] : yue6nuk / b.
3nauenne u |A. Boponnos-Benpsmunos, E. K. Ctpayrt. - 5-e u3z., nepecmotp. - Mocksa : [Ipoda, 2018. — 239
CBSI3B C I'yceiixanoB, M.K. OcHOBBI acTpoHOMHUM [DNEeKTpOHHBII pecypc] : ydeOHoe mocobue / M.K.
APYrHMHA I'yceiixaHoB. — Onektpon. maH. — Cankr-IlerepOypr : Jlanp, 2018. — 152 ¢. — URL:
HAYKaM https://e.lanbook.com/reader/book/104941/#1

HUctopus Boponmos-BenssimuaoB, b.A. AcTtpoHomus.ba3osbrii ypoBenb. 11 kmace [Tekcr] : yueOHuk / b.
pasButus  |A. Boponuos-BenbsaimuHos, E. K. Ctpayr. - 5-¢ u3z., nepecmotp. - Mocksa : Ipoga, 2018. — 239
acrpoHomun [['yceiixanoB, M.K. OcHOBBI acTpoHOMuH [DIeKTpOHHBIH pecypc] : ydeOHoe mocobue / M.K.
I'yceiixanoB. — Omnektpon. maH. — Cankt-Iletepoypr : Jlanms, 2018. — 152 ¢. — URL:

https://e.lanbook.com/reader/book/104941/#1

Crpoenue |Boponunos-Benssvunos, b.A. ActpoHomusi.ba3oBerii yposens. 11 xmace [Tekcr] : yueOHuk / b.
Couaneunoii |A. Bopormos-BenssimuHoB, E. K. Crpayr. - 5-¢ n3z., nepecmotp. - Mocksa : Ipoda, 2018. — 239

CHCTEMBI I'yceiixanoB, M.K. OcHOBBI acTpoHOMHUM [DIEKTpOHHBIH pecypc] : ydeOHoe mocobme / M.K.
I'yceiixanoB. — Onektpon. maH. — Cankt-Iletepoypr : Jlams, 2018. — 152 ¢. — URL:
https://e.lanbook.com/reader/book/104941/#1

Crpoenue u  |Boponmos-Benbsimunos, b.A. Acrponomusi.bazossrit yposens. 11 kmacc [Teker] : yueOHuK / b.
spoonust  |A. Boponros-Benbsmunos, E. K. CrpayrT. - 5-¢ uzn., nepecmorp. - Mocksa : Jlpoda, 2018. — 239
Bcenennoii  |['yceiixanoB, M.K. OcHoBbl acTpoHOMHH [DIICKTPOHHBIH pecypc] : yduebHoe mocobue / M.K.
I'yceiixanoB. — OuektpoH. maH. — Caunkt-IlerepOypr : Jlamp, 2018. — 152 ¢. — URL:
https://e.lanbook.com/reader/book/104941/#1

Kpome mnepeuncieHHBIX HMCTOYHHMKOB YyYalIUIiCSI MOXET BOCIOJb30BAThCA
MOMCKOBBIMH CHCTEMaMH ceTU VIHTEpHET 10 TeMe CaMOCTOSTENIbHON padOTHI.

s OCBOEHHS  JIHUCLUILIMHBI " CaMOCTOSITEIIBHOTO BBITIOJIHEHUS
IPEeyCMOTPEHHBIX y4eOHOM IporpaMMoi Kypca 3aJaHuil MOXKET ObITh HCIOJIB30BAHO
cieayrolnee yaeOHO-METOIMYECKoe 00ecriedeHue:

-METOJINYECKHE PEKOMEHJAIIMH K BBITIOJIHEHUIO Ja00paTOPHBIX padoT;
-METOJINYECKHE PEKOMEHJAIIMH K CAMOCTOSITeNIbHOM padoTe.

Hauanom opranuzanuu mo00il caMocTOsITeNbHON pabOThl JOIKHO ObITH IPUBUTHE
HaBbIKOB M YMEHHMI TI'paMOTHOM paboThl ¢ y4eOHOM W HayyHOM nuTeparypod. DTOT
npoliecc, B TMEPBYI0 O4Yepeib, CBS3aH C HAXOXJACHUEM HEOOXOJUMOW JJIsl YCHELIHOTO
OBJIaJIEHUS Y4eOHbIM MaTepHalioM JUTEpaTypoil. VYuamuics JOKEH YMeTh
N0JIb30BaThCs (POHAAMU OUOTMOTEK U CIIPaBOYHO-OMOIMorpaduyecKUMH U31aHUSIMHU.
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3. OBPA3OBATEJ/IBHBIE TEXHOJIOT' A

Jlns w3ydeHHWss acTPOHOMHUH TMPEAYCMATPUBACTCS HCIOJIb30BAaHHEC B YYCOHOM
npolecce AaKTUBHBIX W HMHTEPAKTUBHBIX  (OPM  TPOBEACHUS AYAUTOPHBIX U
BHEAYJTUTOPHBIX 3aHATUH C IETbI0 (OPMHUPOBAHUS U Pa3BUTHA TPOPECCHOHATBHBIX
HaBBIKOB oOyuarommxcs. B mporecce oOydeHHS NPUMEHSIOTCS 00pa3oBaTelIbHBIC
TEXHOJIOTUU JTMYHOCTHO-/IEATEIHHOCTHOTO, PAa3BUBAIOMIETO M MPOOIEMHOTO OOy4YCHHS.
OO6si3aTeneH 1a0opaTOPHBIN MPAKTUKYM IO pa3jienaM AUCITUIUINHBL.

B yueOGHOM mpomecce Hapsmy C© TPaJAMIMOHHBIMH — 00pa3oBaTeIbHBIMHU
TEXHOJIOTUSIMU  WCIIONB3YIOTCS ~ KOMIIBIOTEPHOE  TECTHPOBAHHME,  TEMAaTHYCCKHE
Npe3eHTAINH, THTEPAKTUBHBIE TEXHOJIOTHH.

3.1.00pa3oBaTe/bHbIC TEXHOJOIMHU NP NPOBEACHUH JCKIHI

Kou.
Ne Pa3znen Buabl npuMeHsieMbIX 00pa30BaTeJIbHbIX TEXHOJIOTHIA
yac
IACTPOHOMHUS, ee 3HAYCHHE U CBS3b %
1. AynuoBH3yasbHas TEXHOJIOTHUS, IPOOIEMHOE U3JI0KEHHE 2
C IPYTMMH HAyKaM
HcTopus pa3BuTHS aCTPOHOMUHU
2 pustp p [IpobnemMHOE N3TOXKECHUE 4*
Crpoenune CoiHeYHOH CHCTEMBI
3 p [IpobnemMHOE N3T0XKECHUE 10*
Ctpoenne u 3Bomonust Beenennoii
4 p m AynuoBH3yasbHas TEXHOJIOTHUS, TPOOIEMHOE U3JI0KEHHE 8*
HUroro 1o kypcy| 24
B TOM YHCJIC HHTEPAKTHBHOE 00y4YeHHE™ 10

3.2.00pa3oBaTe/ibHbIC TEXHOJIOTMHU NPHU NPOBEACHNH NMPAKTHYECCKUX 3aHATHI

Ne Tema 3aHATHA Buabl npuMeHsieMbIX 00pa3oBaTebHbBIX Koua.
TEXHOJI0Tuii yac
1 |C nomompio Kaprorpaduieckoro cepsuca |MCKyccHs 110 TECOPETHYECKUM BOIPOCAM. 1
OIIKMCATh HOBBIC JOCTHXCHHUSA B obnactu | Pemenue 3aaa4 UHIAUBUAYAJIBHO
ACTPOHOMHHU.
2 |HW3yuenwue 3Be31HOTO HeOa ¢ TOMOIIBIO Kpyrasiii cTon Mo TeOpeTHYeCKUM BOTIPOCam 1
TCICCKOIIA. Pemenue 3aaa4 UHIAUBUAYAJIbHO
3 | CocTaBUTh XapaKTEPUCTHKY IJIAHETHI. JlucKyccHst o TEOPETHUECKUM BOIIPOCaM 2%
Pemenve 3a1au MHANBUAYAIBHO C TPYNIIOBBIM
o0CyxIeHueM
4 |CocTaBuUTh XapaKTEpUCTHKY KocMmuueckoro | [Ipecc-koH(pepeHIus Mo TeOpeTHIECKUM 1
00BeKTa. BompocaM. Pemenne 3a1a4 ManbIMy TpyIIIaMH
5 |CocraBuTh XapakTepuCTHKY JIyHBI. Juckyccust 1o TEOpETUIECKUM BOIIPOCAM. 1*

Pemenne 3aaa4 HHIAUBUAYAJIbHO

6 |Omnpenenenne CKOPOCTEH 3BE3 . JlucyT 1o TEOpETUIECKUM BOITPOCaM 2*
Pemenue 3a1a4 MHANBUAYAIBEHO C TPYIIIOBBIM
00CyX/ICHUEM UTOTOB

7 | CocTaBUThH XapaKTEPUCTHKY 3BE3/IBL. Juckyccust Mo TEOPETUUECKUM BOIIPOCAM. 2%
Pemenve 3a1a4 MHANBUTYyaTbHO

8 | IuddepeHupoBaHHbIN 3a4eT Juckyccus 1o TeOpeTHUECKUM BOIIPOCaM. 2
Pemenue 3a71a4 MUHAUBUAYAIBLHO

HUroro mo kypcy 12

B TOM YHCJIE HHTEPAKTUBHOE 00ydeHne™ 6*
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4. YCJIOBUSA PEAJIU3ALIMU ITIPOTPAMMBI YYEBHOU JUCIATIIMHBI

4.1 MaTtepuajabHO-TeXHHYecKasi 6a3a, HeOOXoaMMast VIS OCYIeCTBJIEHUSI
00pa3oBaTe/IbHOTO MpoIecca Mo JUCHUIIHHE

Peanmmzanus y4ueOHON IUCIMIUTUHBI ACTPOHOMHUS TpeOyeT HaIW4YUs Yy4eOHOTO
KaOMHEeTa Ui MPOBEICHUS TCOPETUYCCKMX W MPAKTHUYECKUX 3aHATHA M J1aOOpaTOPHUIO
COOTBETCTBYIOLIETO PODUIIS.

Peanmmzanmss ~ y4eOHOW ~ JMCIUIUIMHBI ~ OCYIIECTBISIETCS B CICIHAIBHO
000pyIOBAaHHOM KaOWHETE €CTeCTBEHHOHAYYHBIX JIWCIUIUINH, KOTOPBIA BKIIIOYACT B
ceost:

- MYJIbTUMEIIA KOMIUICKT (MYJIbTHMEINAIIPOCKTOP U 3KPaH),
- KOMITHIOTED,

- JoCcKa ydeOHasl,

- yaeOHast MeOelb.

YueOHO-MeTOoUUecKoe ooecrevyeHme:

PaGouas yueGHas nmporpamMma

@oH/ OLIEHOYHBIX CPEJICTB

Y4yeOHuKu

Mertoandeckue pa3pabOTKH K 3aHITHAM

JnmakTiueckuid pa3gaTOuHbIN MaTeprall

KapTouku-3aganus, TECTOBbIC 3aJaHUS

JleMoHCTpaImoHHbIE MaTepHAIIbl (MYyJIbIUMEIUIHHBIC TPE3CHTAIINHN, BUICOPUIHLMBI)
KoMmmuiekT yueOHO-HarIIHbIX TOCOOUI 0 aCTPOHOMUU
KoMruiekT mopTpeToB yueHbIX

MexayHapoiHasi CUCTeMa U3MEPEHUS €TMHUI]

KoMIuTeKkThl IeMOHCTPAIIMOHHBIX MPUOOPOB

KomrmuiekTsl mpuOopoB [71st TPOBEACHUS MPAKTUUYECKUX pabOT
KoMmjekTsl Im1akaToB

DJNIeKTPOHHBIE yueOHbIE TTOCOOUS 110 aCTPOHOMHUH

4.2 TlepeyeHb HEOOXOAMMOI0 IPOrPaAaMMHOI0 o0ecneYeHust
1. 7-zip (;unensus Ha anri. http://www.7-zip.org/license.txt)

2. Adobe Acrobat Reade (mumeH3us -
https://get.adobe.com/reader/?loc=ru&promoid=KLXME)
3. Adobe Flash Player (mueH3us -

https://get.adobe.com/reader/?loc=ru&promoid=KLXME)
4. Apache Open Office (munensus - http://www.openoffice.org/license.html)

5. Free Commander (mueH3us
https://freecommander. com/ru/%dO%bb%dO%bS%d1%86%d0%b5%d0%bd%d0%b7%d
0%h8%d1%8f/)

6. Google Chrome (mueH3us -

https://www.google.ru/chrome/browser/privacy/eula_text.html)
7. Libre Office (B cBo60aHOM J0CTYTIE)
8. Mozilla Firefox (uuensus - https://www.mozilla.org/en-US/MPL/2.0/)
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5. HEPEYEHb OCHOBHBIX 1 JONNOJHUTEJIbBHBIX
NHOOPMAIMOHHBIX UCTOYHUKOB, HEOBXOJANMBIX I
OCBOEHUI TNCHUITIJIMHBI

5.1 OcHoBHas JquTEpaTypa

1. Bopounuos-BenbsimunoB, b.A. Acrponomus. ba3ossliii yposenb. 11 knacc [Tekcr]
: yueObnuk / b. A. Boponnos-Benbsmunos, E. K. Ctpayr. - 5-¢ uzn., mepecmotp. -
Mocksa : JIpoda, 2018. - 239 c.
2. Boponnos-BenbsimuaoB, b. A. AcrtpoHomusi. ba3oBwiii ypoBenn. 11 kiacc
[Tekcr] : yueOnuk / b. A. Boponmnos-Benssmunos, E. K. Ctpayr. - 6-¢ usn., ucmp. -
Mockga : Ipoga, 2019. - 239 c.

3. Jlorsuaenko Onbra BukropoBHa. ACTpoHOMUS [ DIEKTPOHHBIN pecypc] : yaeOHHUK
mist CIIO / O. B. JlorBunenko. - MockBa : KuoPyc, 2019. - 263 c. - (Cpennee
npodeccuoHanbHOE oOpa3oBaHmue). - URL:
https://www.book.ru/view5/cf7b6ff504da3ff2e99075f0c8alce5¢

4. ActpoHomusi :  ydueOHOe rmocoOue Il cpeAHero  MmpodeccHOHaIbLHOTO
obpaszoBanusi / A. B. Komomueny [u nap.]; oTBercTBeHHBIM pemakTop A. B. Komomwuer,
A. A. CadonoB. — Mocksa : UzmarensctBo FOpaiit, 2020. — 293c. -  URL:

https://urait.ru/viewer/astronomiya-455677#page

5.2 lonmosiHUTEJIbHAS JIUTEPATYypPa

1. llepenvman, A. U. 3anumarenbHas actponomus / . WU. Ilepenbman. — M. :
UznatensctBo IOpaiit, 2020. — 182 ¢. — URL: https://urait.ru/viewer/zanimatelnaya-
astronomiya-453263#page

2. I'yceiixanoB, M.K. OcCHOBBI acTpOHOMHH [DJIEKTPOHHBIA pecypc] : ydeOHoe
nocodue / M.K. I'yceitxanoB. — DnektpoHn. gaH. — Cankr-IlerepOypr : Jlans, 2018. —
152 ¢. — URL.: https://e.lanbook.com/reader/book/114684

3. Azes, C. A. Actponomusi. ConmHeunas cucreMa : yuyebnoe nmocoobue s CIIO / C.
A. S3eB ; nmon Hayu. pen. B. I'. Cypnuna. — 3-e u3na., nep. u gon. — M. : 3natenscTBo
FOpaiit, 2020. — 336 c. — (Cepus : Ilpodeccuonanbnoe ob6pazosanue). — URL:
https://urait.ru/viewer/astronomiya-solnechnaya-sistema-455329#page

5.3. [lepuoagnueckue U3TAHUA
1. U3Bectus Belcmux YyueOHbIX 3aBeneHuil. Ceepo-KaBkasckuii pernon. Cepus:
EcrectBennbie Hayku - URL: http://elibrary.ru/title_about.asp?id=7362
2. Ksant -URL: http://e.lanbook.com/journal/element.php?pl10 id=2372

3. Hayka u obpazoBaHue: HOBOE BpEMSL. - URL:
http://elibrary.ru/contents.asp?issueid=1526876
4. ActpoHOMHUS u aCTPOHOMMYECKOE o0Opa3oBaHue - URL:

https://e.lanbook.com/journal/2456#journal_name
5. Becrauk MockoBckoro yHusepcuteta. Cepust 03. dusuka. Acrponomus - URL:
https://dlib.eastview.com/browse/publication/9085/udb/890
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5.4. IlepeyeHn pecypcoB MHPOPMALMOHHO-TEJIEKOMMYHHKAIIMOHHOM CeTH
«HTEepHEeT», HEOOXOAUMBIX /1JI51 OCBOECHUSI AU CHUILINHBI

OBC «Yuusepcuterckas oudmuoreka ONLINE». — URL: www.biblioclub.ru

OBbC m3narenbctBa «Jlansy». — URL: https://e.lanbook.com

3BC «lOpaiit». — URL: http://www.biblio-online.ru/

3BbC «BOOK.ru» https://www.book.ru

3bC «ZNANIUM.COM» www.znanium.com

DNIeKTPOHHBIN KaTaJior Hayunoii onbmuoTeKu KyoI'Vy. —

URL:http://212.192.134.46/MegaPro/Catalog/Home/Index

7. DnexTpoHHas ouobmmoTeka «W3mareabpckoro IoMa «I"peOEHHUKOBY -
URL:www.grebennikon.ru

8. Hayunas JIEKTPOHHAS oubnauoreka (H3b) «eLibrary.ru». -
URL:http://www.elibrary.ru

9. bassl mannbix komnanuu «Mct Beio». - URL:http://dlib.eastview.com

10. JIexkropuym TBy». - URL: http://www.lektorium.tv/

11. HantmonaneHas snektponHas oudnuorexa «HOby. - URL:http://H36.pd/

12. KubepJlennnka: HayuHas anekTpoHHas oubimoreka. — URL: http://cyberleninka.ru/

13. Eauroe okHO JTOCTyTa K 00pa3oBaTenbHbIM pecypcaM : penepanbuas MC cBobogHOTO
nocryma. — URL: http://window.edu.ru.

14. CipaBouHO-TIpaBOBast cucremMa «KoHCynbTaHT [Tmrocy - URL
http://www.consultant.ru

ok ownE
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6. METOAUYECKHUE YKA3AHUSA OBYYAIOLIUMCHA ITO
OCBOEHUIO JMCHHUIIJINHBI

OOyuaromuecst A1 MOJTHOLIEHHOTO OCBOEHHMS y4eOHOro Kypca «ACTPOHOMMSI»
JOJDKHBI  COCTAaBJIATh KOHCIIEKTHl KaK IPU NPOCIYLIMBAHUH €T0 TEOPETUYECKOU
(JIEKIMOHHOM) YacTH, TaK M IPU MOATOTOBKE K MPAKTUYECKUM 3aHATUAM. JKenarenbHo,
4yTOObl ~ KOHCHEKThl  JIEKIMH W  CEMUHApOB  3allUCBIBAJINCh B  JIOTMYECKOU
MOCJIEIOBATEIbHOCTH U3YUEHHUS Kypca U COAEPKAIUCh B OHOM TE€Tpaau. ITO 00ECIEUUT
OoJiee MOJNHYIO MOATOTOBKY, KaK K TEKYIIMM y4Y€OHBIM 3aHSTHUSAM, TaK U CECCUOHHOMY
KOHTPOJIIO 3HAHUM.

CamocrosarenpHass  pabora  sABiIseTcd  BaxkHedmed  ¢opmolr  yueOHoO-
NO3HABaTeNIbHOTO mpouecca. Llenp 3aganuii 11 caMoCTOATENbHON pabOThl — 3aKpENUTh
U pacIIUpUTh 3HAHMS, YMEHHs, HaBbIKM, NPUOOPETEHHBIE B pe3yJbTaTe H3yUEHUs
JUCLUIUIMHBI; OBJIAJETh YMEHUEM HCIIOJIB30BaTh IOJTYYEHHBIE 3HAHHUA B NPAKTUYECKON
paboTe; MOTy4UTh NEPBUYHBIE HABBIKU MPO(ECCUOHATIBHOMN 1E€ATEIbHOCTH.

Hauanom opranuszamnuu ir000i caMOCTOSATEIbHONW padOThI TOKHO OBITh IPUBUTHE
HAaBBIKOB M YMEHHH TpaMOTHOW paboThl ¢ y4eOHOM W HayyHOW auTeparypoi. DTOT
npouecc, B MEPBYI0 OYEpPENb, CBSI3aH C HAXOXKIECHHEM HEOOXOOUMOM ISl YCHEIIHOrO
OBJIaJIEHUS] Y4EOHbIM MaTepHAJIOM JHUTEPATYpOu. YUaluiicss MOJKEH H3YYUTh CIUCOK
HOPMAaTUBHO-TIPABOBBIX AKTOB M HSKOHOMMYECKOW JINTEpPaTypbl, PEKOMEHIYEMbIH I10
y4eOHOM JUCUUIUIMHE; YMETh TIOJIb30BaThCsl (QOHAAMH OHOIMOTEK M CIPaBOYHO-
oubauorpad@uuecKUMH U3TaHUSIMH.

3amaHus A7 CaMOCTOATENbHON pa0OThl BBIOJHSIOTCS B MUCHBMEHHOM BHUJE BO
BHEayJUTOpHOE BpeMsi. Pabora 10KHA HOCUTH TBOPUYECKUH XapaKTep, IpU €€ OLIEHKE
npernojaBaTesib B IMEPBYI0 OYepeab OLEHUBAET OOOCHOBAaHHOCTh W OPUTHMHAIBHOCTH
BbIBOJIOB. B mucbMeHHON paboTe mo Teme 3aJaHusl Y4Yalluics JOJKEH IOJHO U
BCECTOPOHHE PacCMOTPETb BCE aCHEKThl TEeMbI, 4YeTKo chopMmynupoBatb H
apryMEHTHpOBATh CBOIO IMO3UIUIO MO HCCIEIyeMbIM BompocaM. BbIOOp KOHKpETHOTro
3alaHusd U1 CaMOCTOSITENIbHOM — paboThl  MPOBOJAUT  IMpernojaBareib, BeAyIIUN
[IPAKTUYECKUE 3aHATHA B COOTBETCTBUM C IIEPEYHEM, YKAa3aHHBIM B IIJIaHax
MIPAKTUYECKUX 3aHATUN.

Obwue npasuna 6bINOIHEHUSA NUCLMEHHBIX pabom

Ha mnepBoM 3aHSATUM CTYAEHTHl JOJDKHBI OBITh MNPOMH(GOPMUPOBAHBI O
HEOO0XOMMOCTH COOJIOACHNUS HOPM aKaJeMHUYECKOM 3TUKUM M aBTOPCKUX IpaB B XOJE
oOyuenus. B yacTHOCTH, TPeOCTaBISIIOTCS CBEJICHUS:

- obmas uapopmariisi 06 aBTOPCKUX MpaBax;

- IIpaBuJjia HUTUPOBAHNS;

- npaBuia 0(OPMIICHHUS CCBIIOK;

Bce umeronmecs B TEKCTE CHOCKM TILATEIbHO BBIBEPAIOTCS U CHAOXaroTcs
«agpecamm».

Henonyctumo BKIIIOYaTh B CBOIO pabOTy BBIAEPKKH M3 pabOT APYrux aBTOpoB Oe3
yKa3aHUs Ha 3TO, MEPEeCKa3bIBaTh UyXKyl0 paboTy OJM3KO K TEKCTy 0e3 OTCBHUIKM K HEld,
UCIIOJIb30BAaTh Uy)XHE€ uAen 0e3 yKa3zaHus [EPBOMCTOYHUKOB (3TO Kacaercsi |
uHpopmanuu, HalgeHHo B Wutepnere). Bce cnyuam mnmaruara JOJKHBI  OBITh
HCKJIFOUEHBI.

Cnucok MCHOJAB30BAHHOM JIMTEpATypbl JOJDKEH BKIIOYAaTh BCE HMCTOYHUKHU
uH(pOpMaLUY, HM3YYEHHbIE M MpOopabOTaHHbIE CTYAEHTOM B IMPOILIECCE€ BBIMOTHEHUS
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paboTel, W JOMmKeH ObITh coctaBieH B coorBerctBun ¢ [OCT P. 7.0.5-2008
«bubmmorpaduueckas ccbuika. O61IMe TpeOOBAHMS U TIPABUIIAY.
Tpebosanus k nanucanuio pegpepama

Pedepar mo maHHOMY Kypcy SBIS€TCS OJHMM €3 METOJOB OpTraHU3AINH
CaMOCTOSTEIBHOU PabOTHI.

Tembl pedepaToB SBIAIOTCS AOMOJHUTEIBHBIM MAaTEPHAIOM JUISI H3y4YeHUs
JTAHHOU TUCIUIUTMHBL. Pedepat oleHuBaeTcs B O1MH 0aUT B OIIEHKE UTOTO SK3aMEHa

Pedepar pomkeHn ObITh TOJATOTOBIEH COMJIACHO TEME, MPEII0KEHHOU
npenojaBatesneM. JlomyckaeTcss camMoOCTOSITENbHBIA BBIOOP TeMbl pedepata, HO 1O
COIJIACOBAHHUIO C MPENO/IaBATEIIEM.

Jns wanucanus pedepaTa CTYAEHT CaMOCTOSTEIBHO MOAOMPAET HCTOYHUKHU
uH(pOpMaLUU 10 BHIOpAHHOHN Teme (JuTeparypa yueOHasi, nepuoanyeckas u MHTtepHer-
pecypchl)

O61bem pedepata — He meHee 10 ctpanul hopmara A 4.

Pedepar momxeH umerb (TUTYJIBHBIM JUCT, COJEp>KaHUE, TEKCT JOJDKEH OBITh
pa30uT Ha pa3/iesbl, COTJIACHO COJEPKAaHUI0, 3aKITI0YEHHE, CITICOK JINTEPaTyphl HE MEeHee
5 UCTOYHUKOB)

OO6cyxenne TeM pedepaToB MPOBOAUTCS HA TEX MPAKTUYCCKUX 3aAHATHIX, IO
KOTOPBIM OHU pacIpesiesieHbl. DTO sBIsieTcsl 00s3aTeNIbHBIM TpeboBaHueM. B ciydae He
npelncTaBiIeHus: pedepara COIMNIACHO YCTaHOBIEHHOMY rpaduky (6e3 yBaKHTEIbHOMN
IPUYMHBI), yyauuiics o0s3aH MOATOTOBUTH HOBBIN pedepart.

Nudopmanus o pedepary He momkHa mpesbimaTh 10 munyT. BeicTynarommii
JOJIKEH MOJTOTOBUTH KPATKUE BBIBOJIBI 110 TeMe pedepaTa Jijisi KOHCIIEKTUPOBAHMS.

Cnaua pedepara mpemnogaBaTennto o0s3aTeIbHa.
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7. OHEHOYHBIE CPEJACTBA UIAA KOHTPOJIA YCIIEBAEMOCTHU

7.1 IllacnopT (pOH/Ia OLIEHOYHBIX CPECTB

Ne HaumeHoBaHHE OLIEHOYHOI'O
KonTposanpyembie pa3aeiibl (TeMbl) M CUHMILIMHbBI
n/n cpeacTBa
YcrHbli onpoc
1 AcTpoHOMMSI, €e 3HAYECHUE U CBSA3b C APYTHMHU HAYKaM Pedpepar
2 Hctopus pa3BUTHA aCTPOHOMMH VYcTHBIi onpoc
TectupoBanue
3 Ctpoenue CojiHEUHOH CHCTEMBbI VCTHBIIH onpoc
ITpakTrdeckas pabora
4 Ctpoenue u 3Boonnsi BeesieHHOM YcrHslii onpoc
TecTupoBaHue

7.2 Kputepuu OLeHKH pe3yabTaTOB 00y4YeHus!

Kontponr # oOlleHKa pe3yabTaTOB  OCBOCHUS  YYCOHOW  JIUCIMILIMHBI
OCYIIECTBIISIETCSI IPENOJIaBaTEIEM B MpOIECCE MPOBEACHUS MPAKTUYECKUX padoT,
TECTUPOBAHHUA, COOECEeIOBaHUs MO PE3yJIbTaTaM BBIOJHEHUS JIA0OpAaTOPHBIX padoT, a
TaK)Ke pElIeHUs 3a7ad, COCTABJICHHUS pabOuMx TaOMUI[ U TMOATOTOBKH COOOIICHUN K
YpOKy. 3HaHMS CTYACHTOB Ha MPAKTUYECKUX 3aHATUSIX OLIEHUBAIOTCS OTMETKaMU
«OTIIMYHOY, «XOPOILO», «yIAOBIETBOPUTEIBHO» U «HEYAOBIECTBOPUTEIILHOY.

YcTHBIM Ompoc. YCTHBIM OTBET — 3TO Pa3BEPHYTHIM pacCcKas3, BKIKOYAIOLIUN
TEOPETUYECKUE MaTepUalbl U MPUMEPHl UX MPUMEHEHUS. Y AOBIETBOPUTEIbHAS OLEHKA
CTaBUTCS, €CJIU CTYACHT JIEMOHCTPUPYET HETIIyOOKHE TEOPETUYECKUE 3HAHUS, TIPOSBIISET
cnabo chopMUpOBAaHHBIE HABBIKM aHAINW3a SBJIEHUN M MPOIECCOB, HEIOCTaTOYHOE
yMEHHE JieJaTh apryMEHTHPOBAHHbIE BBIBOJBI M MPUBOAUTH MPUMEPHI, MOKA3bIBAET HE
JIOCTaTOYHO  CBOOOAHOE  BIAJCHHE MOHOJIOTMYECKOW peublo, TEPMHUHOJIOTHEH,
JIOTHYHOCTBIO U TOCJIEI0BATEIbHOCTBIO HM3JI0KEHHUS, JENaeT OMMOKU, KOTOPhIE MOXKET
UCIIPABUTH TOJIBKO MPU KOPPEKIMH NIPENOIaBATEIEM.

Pedepar. IIponykt camocTosTeabHOM pabOThl CTYAE€HTA, MPEACTABISIOMUN cO00i
KpPaTKO€ H3JIOKEHHWE B NMHCbMEHHOM BHJIE IOJYYEHHBIX PE3YyJbTAaTOB TEOPETHUYECKOTO
aHalli3a OMpeAeNIeHHON HaydyHO (y4eOHO-MCCIeNoBaTeNbCKOM) TEeMbl, T/€ aBTOP
packpbIBaeT CyTh HCCIEAYeMOM MpoOjeMbl, MPUBOJUT pazIUYHbIE TOYKU 3pEHUS, a
Takke€ COOCTBEHHbIE B3IJIsAbI Ha Hee. Pedepar oneHUBaeTcs MO KOJUYECTBY
MPUBJICUEHHBIX HCTOYHUKOB, TIIyOMHE aHanu3a MpoOJjeMbl, KauecTBe OOOCHOBaHUS
aBTOPCKOW MO3UIIMH, TTTyOMHE PAaCKPHITHS TEMBI. Y JOBJIETBOPUTEIbHAS OLEHKA CTaBUTCH,
€cJIi TeMa OCBElIeHA JHIIb YaCTUYHO, JAOMYIICHb! (PaKTUYECKUE OUTMOKHU B COACPKAHUU
pedepara, HIM UMEIOTCS  CYUIECTBEHHBIE OTCTYIJIEHUS OT TpeboBaHUM K
pedepupoBaHUIO, UM HETIOJIHBIE OTBETHI HA JOMOJHUTEIbHBIE BOMPOCHI.

Tecr. Cucrema CTaHJAPTU3UPOBAHHBIX 3a/1aHuH, MTO3BOJISIOIIAS
aBTOMATU3UPOBATh MPOILENYPY M3MEpPEHHUs YPOBHS 3HAHUW W yMEHUH 00ydaromierocs.
TecT oneHuBaeTCs N0 KOJMYECTBY ITPaBUIIbHBIX OTBETOB (He MeHee 50%.).

IIpakTuyeckas padora. [Ipaktuueckas pabota — 3T0 0COOBI BUJ JESTEIBHOCTU
oOy4aroIerocsi, 4YTO [MOJApPa3yMEBaeT BbHIMIOJIHEHUS Pa3HOIUJIAHOBBIX 3aJlaHUM, He
CBS3aHHBIX ¢ 00paOOTKON TEOPETUUECKOro Marepuana. Bo Bpems BBINOJHEHUS CTYACHTY
HE00XO0MMO HCTIONB30BaTh PaHee MOJyYeHHbIE TeopeTndeckue 3Hauus. [lonoxurenbHas
OILICHKA CTaBUTCS, €CJIM BBIMOJIHEHBI BCE 3aJaHUsI TIPAKTHUECKON paboThl C 3aMeYaHUSIMU;

CTYACHT OTBCTHJI HAa BCC KOHTPOJIBHBIC BOIIPOCHI C 3aMCYaHUSMU.
20



OuneHka «OTIMYHO» BBICTABISAETCSA, KOIZAa CTYIEHb IIOKa3blBA€T IIyOOKOE
BCECTOpPOHHEE 3HAHUE pa3zesia JUCIHUIUIMHBI, O005S3aTeIbHOM M JOMOJHUTEIbHON
JUTEPATypbl, ApryMEHTHPOBAHO M JIOTMYECKHM CTPOMHO H3JIaraeT marepuai, MOKET
NPUMEHSTh 3HAHUS JJIs aHAIN3a KOHKPETHBIX CUTYalU.

OneHka «XOpOIIO» CTAaBUTCS TpPH TBEPABIX 3HAHUSAX pas3fenia AUCIHUILIAHBI,
o0s3aTeNIbHON  JHUTEepaTypbl, 3HAKOMCTBE C  JIONOJHUTEIBHOW  JUTEPATYpPOH,
apryMEHTHPOBAaHHOM H3JI0)KEHUM MaTepuasa, yMEHUHM NPUMEHUTh 3HAHUS JUIS aHalIu3a
KOHKPETHBIX CUTYalIUH.

O1eHKa «yIOBJIETBOPUTEIHHO» CTABUTCS, KOT/Ia CTYICHT B OCHOBHOM 3HAE€T pa3fien
JTUCLUTUTAHBI, MOXKET MPAKTUYECKU TPUMEHUTH CBOU 3HAHUS.

OneHka «HeyI0BIETBOPUTENBHO» CTABUTCS, KOI/Ia CTYJAEHT HE OCBOUJI OCHOBHOI'O

COACPIKAHHUA IIpCAMCTA U c1a00 3HaeT H3y‘laeMBII>i pasaci JMCHUIIINHBI.

7.3 OueHoYHBIE CPeACTBA sl MPOBeAeHHsl TeKyllleil aTTecTalun
B manHOM pasnene mpuBOAATCS 00pasIlbl OIEHOYHBIX CpeacTB. [1OTHBIN KOMIUICKT
OIICHOYHBIX CPEJICTB MPUBOAUTCS B DOHJIE OIIEHOYHBIX CPEACTB.

Texkymuii KOHTPOJIb IPOBOAUTCS B popMe:
-UHAUBUAYAJIBHBIA YCTHBIN OIPOC

-IMCbMEHHBIN KOHTPOJIb
-TECTUPOBAHME 110 TEOPETUUECKOMY MaTepUay
-npakTUdeckas (J1aboparopHas) padboTa
-3amuTa pedepara
-3aI1IMTa BBIIIOJHEHHOTO 3aJaHUs

®opma Hpakrnueckunii | JIuunbie Ipumepsbt
3nanus YMenus OIBIT Ka4ecTBa OLICHOYHBIX
aTTecTaluu
(B1aneHue) CTyJeHTa cpeacTs
VYceTHbll KonTtpos 3HaHni OreHKa yMeHUs Ormenka Orenka KonTtpombHbIe
(MMCBMEHHBIH) | MO ONpeeNeHHBIM pasiuyarh HaBbIKOB CIIOCOOHOCTH BOIIPOCHI 110
ompoc no | mpobiemam KOHKpETHBIE paboTsI ¢ OTIEpPaTUBHO U TeMaM
TeMam HOHATHS JUTEPATypHBIMU | Ka4yeCTBEHHO MIPUJIATaroTCs
HUCTOYHUKAMHU OTBEYATh HA
MOCTaBJICHHBIE
BOIPOCHI
Pedeparsr Koutpons 3nanuit OueHka yMeHHsI Ouenka Ouenka Tembl
O ONPENEIEHHBIM pasnu4artb HaBBIKOB CIIOCOOHOCTH K | pedeparos
npobiiemam KOHKpPETHbIE paboTsI ¢ CaMOCTOSITENIbH | MPHUJIATalOTCS
MOHATHUSA JUTEPATYPHBIMH | Oif paboTe u
HCTOYHHUKAMU aHaIu3y
JIUTEPATYPHBIX
HCTOYHHUKOB
[Ipaxktnueckne | CMBICT HOHSITHIA: OmmceiBath 1 Hasbikamu: Omenka Tewmsl paboT
paboTe! €CTECTBEHHOHAYYHOE | OOBSCHATH OIMICAaHMS U CIIOCOOHOCTH MIPHAJIATAI0TCA
SIBIICHIIE, THIIOTE34, €CTECTBCHHOHAYYH | OOBSICHEHUS OTIEPATUBHO U
3aKOH, TEOPHS, ble SIBIICHUS U €CTECTBCHHOHAYY | Ka4eCTBEHHO
BEILIECTBO, CBOIICTBa TEII: HBIX SIBJICHUH U pemars
B3aMMOJIEHUCTBHE, JIBIDKCHUE CBOWCTB Te: MIOCTaBJICHHBIE
3NIEKTPOMAarHUTHOE HeOEeCHBIX Tel 1 JIBIDKCHUE Ha
ToJie, IUIAHETa, HCKYCCTBEHHBIX HEOCCHBIX TETH | MPAKTHYECKHUX U
3BE3/1a, TAJIAKTHKA, CITyTHHKOB 3eMJIM; | MCKYCCTBEHHBIX | JIaDOpaTOpHBIX
Bcenennas; 3HaHHE | BOJNHOBBIE CITyTHUKOB paborax 3amauu
CTPOEHUS MJIaHET, CBOIICTBA CBETa; 3emny; u
3BE37, H3ITy9eHUe 1 BOJIHOBBIE apryMeHTHpOBa
3HaHHe CMBICTa TIOTJIOIICHNE CBOWCTBA CBETA; | Th PE3yIbTATHI
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€CTECTBCHHOHAYUYHbl | CBETA aTOMOM. U3JTy4eHue U
X 3aKOHOB AHanu3npoBaTh | TOIVIOLICHHUE
KJTACCHYECKON 1 OIICHUBATh CBETa aTOMOM.
MEXaHWKH, pas3Iu4gHbIC Ananmza u
BCEMHPHOTO THIIOTE3BI OLICHUBaHHMS
TATOTEHNS], BKJIAZ MIPOUCXOKACHHUSA | Pa3IMIHBIX
POCCHICKUX U KW3HU Ha 3eMie. | TUIOTE3
3apyOeKHBIX Ormuats MIPOUCXOXKACHUSL
YUEHBIX, OKa3aBIIMX | TUIOTE3bI OT KHU3HU Ha
HanOoJIbIIee Hay4HBIX TeOpHil. | 3emie;
BIIUSIHUE Ha pa3BUTHE | JlemaTh BBIBOABI Otmuuus
ACTPOHOMHU Ha OCHOBE TUIOTE3bI OT
SKCHEPUMEHTATBH | Hay4HBIX TEOPUIlL.
BIX JAHHBIX. Jlenatb BBIBOIIBI
IIpuBoauTs Ha OCHOBE
TIPAMEPBI, 9KCIIEPHMEHTATb
TIOKa3bIBAOIINE, HBIX TaHHBIX.
yro: HaOmonenus | IlpuBomuTs
1 SKCTIEPUMEHT TIPHMEPBI,
SIBJIAFOTCS NIOKa3bIBAIOIIHE,
OCHOBOM JIJ1s1 4T0:
BBIIBIDKEHUS HaOJIIOIEHUS U
TUIIOTE3 U TEOPUHl, | AKCHIEPUMEHT
TI03BOJISTIOT SIBJIAFOTCS
TIPOBEPHUTH OCHOBOH 117151
HCTHHHOCTB BBIIBIDKCHHS
TEOPETHIECKUX TUTIOTE3 U
BBIBOJIOB; TEOpui,
€CTECTBCHHOHAYYH | TTO3BOJIIOT
ast Teopus 1aeT TIPOBEPHTH
BO3MO)KHOCTb HCTHHHOCTB
OOBSICHATD TEOPETHIECKUX
U3BECTHBIC BBIBOJIOB,;
SBJICHUA IPUPOJIBI | €CTECTBEHHOHAYY
Y Hay4Hble (paKThl, | Has TEOpHs aeT
Tpe7cKa3bIBaTh BO3MOYKHOCTB
elIle HEM3BECTHBIE | OOBSCHSTH
SIBJICHHS W3BECTHBIE
SIBJICHHS
TIPUPOIBI 1
Hay4HbIC (DaKTHI,
Tpe7cKa3bIBaTh
emle
HEW3BECTHBIC
SIBIICHUS
TectupoBanue | Kontpomns 3HaHU OreHKa yMeHUs Orenka Orenka Bormpocst
IO OTIpeIeIEHHBIM pa3nu4arth HaBBIKOB CIIOCOOHOCTH MIPUJIArarTCs
npobiaeMam KOHKpPETHBIE JIOTHYECKOTO OTIEPATUBHO U
TIOHATHS aHanM3a u KayeCTBEHHO
CHHTE3a IIpU OTBEYaTh Ha
COIOCTaBJIEHUHN | TIOCTABIICHHBIE
KOHKPETHBIX BOIPOCHI
MOHATUI
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I[IpumepHbIe TeCTOBbIE 3aJaHUSA

Tect mo Teme «AcTpopusuka u 3Bé31HAST ACTPOHOMMUSI»

1. Teneckomnsl At HAOIIOICHUM B CBETOBBIX JIy4aX Ha3bIBAIOTCA

A. Ontnueckumu b. Pagmoreneckonamu

2. Teneckonsl 11t NpuéMa paiiOBOIH Ha3bIBAIOT

A. Ontnueckumu b, Paanorteneckonamu

3.KakoBa temnepatypa B uenTpe CoaHua

A.6000K  B.4x10°K B.14x10°K

4. Yto siBnsieTcss ICTOYHUKOM 3Heprun CosHIa

A. TepmosinepHble peaklui CMHTe3a JErkux sigep b. SlnepHsle peaknuym XuMHYECKUX
aneMeHTOB B. XuMmuueckue peakuuu

5.CaMy10 HU3KYIO TEMIIEPATYPY MOBEPXHOCTU UMEIOT

A. T'ony6sie 38é3nb1  b. XKéntrie 383161 B. Kpacuble 3Bé3ab1 . benbie 3BE31b1.

6. XKénteie 3B€3p1 TUA COJIHIIA UMEIOT TEMIIEPATYPY MMOBEPXHOCTH OKOJIO

A.3000K B.6000K B.20000K TI'.10800K

7. K xako# rpymre 3BE3a oTHocutTcs Kamemra, ecmu €€ cetumocth L= 220L,, a
temnepatypoit S000K?

A.K rnaBHo# nocnenoBatenbHocTd b, K KpacHbIM ruranram

B.K cBepxrurantam I'. K 6enbiM kapinkam

8.Ilymbcap — 3T0

A. beicTpo Bpamatomasica 3Be3na turna ConHna b. BeicTpo Bpamaroniuiicss KpacHbIN
TUTaHT

B. boicTpo Bpamamwmasica HeidTponHasi 3Be31a [ beictpo Bpamaromnuiics 6enbiit
KapJuK

9. Kakue HaOMIOAEHUS TONTBEPAWIN TPOTEKAHHWE TEPMOSIEPHBIX pEaKIHi CHUHTE3a
reJivsi U3 BOJOPOa B COJIHEUHOM sipe?

A. HaOmioneHue coiaHEYHOro BeTpa b. HaGnroneHue CONHEUHBIX MSATEH B.
HaGmonenne penrrenoBckoro wusnydenuss Connma. I, HaOuroaenue MOTOKA
COJIHEYHBIX HEHTPHUHO.

10. B kakux 3B€31aX 00pa3yroTCsi XUMUYECKHE JIEMEHTHI BIUIOTh J0 XkKee3a?

A.B 3Bé3max crmekTpanpHbix KinaccoB O m B rmaBHoW mocnepgoBarenbHocTH. b. B
KPACHBIX THTaHTaX W CBepxruraHrax. B.B HeWTpoHHBIX 3BE31aX. I'. B Genbix
KapJIuKax.

IIpumepHBIe BONPOCHI I POBEIeHUs] YCTHOTO OIIPOca

1 Bunumoe nBuKeHHME CBETHI KakK CJIEICTBUE HX COOCTBEHHOIO JBIKEHHS B
IPOCTPAHCTBE, BpalleHUs 3eMiu U e€ oopamieHus Bokpyr CoJHua.

2 [TpuHuMnbl onpeneneHuss reorpa@Uueckux KOOPJAWHAT MO aCTPOHOMHYECKUM
HAOIIOACHUSIM.

3 [Mpuunsasr  cmensl (a3 JlyHbI, yCIOBHS HACTYIUIGHHS W TMEPHOAMYHOCTH
ConneunsIx U JIyHHBIX 3aTMEHUI.

4 OcoOenHnoctn cytouHoro JBwkeHuss CoJHIIA Ha pa3IMYHBIX I[IHPOTAX B
pa3aM4HOE BpEeMs roja.

5 [Tpunun paboThl M HA3HAUYEHUE TEJIECKOIIA.
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6 CriocoOn1 onpenienieHus pacctosiHui 10 Tes1 COTHEYHOM CUCTEMBI M UX Pa3MEpOB.

7 Bo3M0OXHOCTH CHEKTpajabHOIO aHajlu3a M BHEATMOC(HEpPHBIX HAOMIOJEHMH Jis
U3YYEHHMSI IPUPOJIbl HEOECHBIX TEll.

8 Bakneliime HampaBieHUs W 3aJa4d UCCIEAOBAHMUS U OCBOEHHS KOCMHYECKOTO
IPOCTPAHCTBA.

9 3axoH Kemuepa, ero oTkpeITHE, 3HAU€HUE, IPAHULIBI IPUMEHUMOCTH.

10 OcCHOBHBIE XapaKTEPUCTUKH IIJIAHET 3€MHOM TPYMIIbI, INIAHET-TUTaHTOB.

11 OTnnuurenbHble 0COOEHHOCTH JIYHBI M CITYTHUKOB IUIaHET.

12 Komerts! 1 actepouibl. OCHOBHBIE IPECTABIECHUS O IPOUCXOKAeHUU COTHEUHOM
CUCTEMBI.

13 CounHile kKak TUIM4YHAA 3Be3/1a. OCHOBHbBIE XapAKTEPUCTUKH.

14 Baxwneiimme nposisienuss ColHe4HON akTUBHOCTH. VX CBsI3b ¢ reorpaduueckuMu
SIBJICHUSIMH.

15 Crioco0Obl ompeneneHusi pacCTOSTHUNA A0 3BE3A. EAMHUIBI pacCTOSHUNU U CBSI3b
MEX]y HUMHU.

16 OcHoBHBbIE (pHU3HUECKUE XaPAKTEPUCTUKH 3BE3]T M UX B3aUMOCBSI3b.

17 ®uznueckuit cmbicn 3akoHa Ctedana-bonbiMana u ero NPUMEHEHHE IS
omnpezeNneHns PU3NIECKuX XapakKTEePUCTUK 3BE3I.

18 [lepemenHble 1 HecTalMOHApHbIE 3BE3bI. X 3HaueHHe JUId W3Y4eHUs MPUPOJIBI
3BE3.

19 JIBoitHBIE 3BE3/IBI U UX POJIb B ONPEACICHUN (PU3NUECKUX XapPAKTEPUCTUK 3BE3I.
20 OBoumonus 3BE31, €€ 3Talbl U KOHEYHbIE CTaIUU.

21 CocraB, CTpyKTypa U pa3mep Hamei [ anakTuku.

22 3BE3HBIE CKOIUICHUS], PU3NYECKOE COCTOSIHUE MEK3BEZTHOM CpEbI.

23 OCHOBHBIE TUIIBI TATAKTUK U UX OTJIMYUTEIbHbIE OCOOEHHOCTH.

24 OCHOBBI COBPEMEHHBIX MPEICTABICHUN O CTPOCHUH U ABOJIOIUMK BeeneHHo.

IIpumMepHBIe BONPOCHI 1JI KOHTPOJIAA CAMOCTOSTEIbHON PadoThl
1) XapaKkTepUCTUKH 3BE3/I.

2) 3Be3/IHBIC CKOTUICHUSI.

3) Mesx3Be3Has cpena.

4) EnuHunb n3MepeHus JUIMHBI B KOCMOCE.
5) BrearmocdepHnas actpoHOMHSL.

6) Bunst Teneckonos.

7) KocMmuueckue uccienoBanusi.

8) CrniekTpanbHBIN aHATU3.

9) lNanaxtuka Miie4Hblil IyTh.

10) Crpoenue 'anakTHK.

11)  Bwuabl rajakTuk.

12)  DOgoumrorus [anakTuk.

13) 3akon Xabma.

14) Mopens BeeneHnHom.

15) T'eomeHTpUYECKasi ¥ TEIUONCHTPHYECKAS CUCTEMBI.
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7.4. O1ieHOYHBbIE CPECTB /sl MPOBeJAeHHs MPOMEKYTOUHOMH aTTecTAlH

o JInunble [Ipumepst
dopma [IpakTuueckuit
3HaHus VYMenus KavecTBa OIICHOYHBIX
aTTecTanun OTIBIT (BIIAJICTH)
CTYJCHTA CpencTB
Huddepennu | Kontpons Ornenka ymenust | OlleHKa HABBIKOB Orenka Bomnpocsr:
POBaHHBIN 3HaHMs 0a30BBIX | MOHHUMATh JIOTHYECKOTO CIIOCOOHOCTH
N MPUJIATAI0TCS
3auer MOJIOKEHUH B CHCIHATBHYIO COIIOCTABJICHUS U rpaMOTHO U
obmacTu TEPMUHOJIOTHIO XapaKTCPUCTHKH YETKO M3JIaraTh
ACTPOHOMUU 00BEKTOB MaTepuan
OueHka yMeHHst OlrieHKa HaBBIKOB Onenka 3amaun
pelaTh TUIOBBIC | JTOTMYECKOTO CIIOCOOHOCTH MPUJIATAI0TCS
3a7a4M B MBIIIUTCHUS TIPH TpaMOTHO U
obnactu pelIeHnn 3a1a4 B YETKO U3JIaraTh
npodeCCHOHANbH | O0NACTH XOJ peIICHHS
Oif IeaTeNbHOCTH | TTpodecCHOHANBHON | 3a7ad B 00JacTu
JIEATEeILHOCTHU mpo¢eCCHOHANb
HOH
JCATCIABHOCTU U
aprymMmeHTHpOBa
Th PE3YIbTAThI

7.4.1 llpuMepHbIe BOMPOCHI AJIsl MPOBeeHHs MPOMEKYTOUHOI aTTeCTAIUH
(nndpepeHupoBaHHBIN 324€T)
1. ITepeuncnure mnaHeTsl COJTHEYHOW CUCTEMBI B IOPSIAKE UX PACIIONIOAKEHHS OT
Connna.
2. Ha xakue Bubl gensites manetbl CoHeuHOM cucteMbl? Kak oHM pacrpenensoTes
1o Bugam?
3. 3akonnl Kemepa.
4. I'eonieHTpUYECKasi ¥ F€TMOLUECHTPUYECKAS] CUCTEMBI.
5. Kak BO3HMKAIOT COJIHEUHBIE U JIyHHBbIE 3aTMEHUA? C KaKoW MEpUOJUIHOCTBI0 OHU
MPOUCXOAT?
6. [lepuon Bpamenus u nepuo oopaiienus 3emiau u JIyHor?
7. Kak cBsi3aHbI BpEMEHA rojia ¢ BpallleHHEeM 3eMiin?
8. Ucropuist BO3HUKHOBEHUSI COTHEUHON CUCTEMBL.
9. Ctpoenue CoinHia (BHYTPEHHEE U BHEIIIHEE).
10. O6pazoBanus Ha ComHIle.
11. MarnutHoe nosie CoJsiHIA.
12. CoctaB CouHIiia 1o Macce u 1o o0bemy.
13. Ilepuoast ConHEYHON aKTUBHOCTH.
14. Kak BnuseT coJiHEUHasi aKTUBHOCTh Ha KM3Hb Ha 3emiie?
15. Yto Ha3bIBaeTCs HKIUMTUKOMN?
16. Yto mpeacTaBisitoT co00il co3BE3/11sI, CKOJIBKO MX?
17. Kakue co3Be3aus Ha3hIBAIOTCA 30IMaAKATIbLHBIMU?
18. Kakue cynecTByroT 3B€3HbIE KOOPAUHATHI?
19.3auem 0003Ha4AIOT 3BE3/bI B CO3BE3ANAX OyKBaMHU Ipedeckoro andasura?
20. XapaKTepucTUKHU 3BE3]]
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7.4.2. llpumepHbIe 3a1a4u HA qU(PepeHUPOBAHHBIHA 3a4eT
1. ®okycHoe paccTosHHEe OO0BEKTHMBa Teneckomna cocrtaBiseT 900 mm, a ¢okycHoe
paccTOsIHUE UCIIOJIb3YEMOTr0 OKyJisipa 25 mMm. Onpenennure yBelauueHUE TEIECKOIIA.
2. IlepeBenuTe B 4acCOBYIO Mepy AOJITOTY I enenmKuka.
3. KakoBO CKJIOHEHHE 3BE3[Ibl, €CJIM OHA KYJIbMUHUPYET Ha BbicoTe 63° B I'eneHKuKe,
reorpaduyeckas MMUpoTa KOTOPoro papHa 56° c.mr.?
4. Korna B I'punBuue 10 4 17 mun 14 ¢, B HEKOTOPOM ITYHKTE MECTHOE BpeMs paBHO 12 4
43 muH 21 c. KakoBa noarora 3Toro myHkra?
5. UYepe3 Kakoil NPOMEKYTOK BPEMEHH IOBTOPSIOTCS MOMEHTHl MaKCHMaJbHOM
ynaneHHocTd Benepsl ot 3emiiu, eciiu ee 3Be3AHbIN epuo paseH 224,70 cyt?
6. 3Be3aubIi nepuos odbpamenus FOnutepa Bokpyr CoiHIa COCTaBISIET OKOJO 12 JeT.
KaxkoBo cpennee paccrosaue FOnurepa ot Cosnia?
7. Onpenenute paccTosHUE OT 3eMiIH 10 Mapca B MOMEHT €ro MpOTUBOCTOSIHUS, KOTAa
€ro rOPU30HTAIBHBIN Napajuiakc paBeH 182,
8. I'opuzonTaneHblil napannakc ConHua paBeH 8,82 Ha kakoM paccTostHuu ot 3emi (B
a.e.) Haxoawics KOmuTep, Korja ero ropu30HTANBHBIN Mapamiakc Obut 1,527
9. Kocmuuecknii 3001 «I'roiirenc» 14 suBaps 2005 roga coBepimil nocajaKy Ha CITyTHUK
Carypna Tutan. Bo BpeMs cHM»KeHUs OH nepeaal Ha 3emitto (GoTorpaduio moBEpXHOCTH
ATOro HEOECHOro Tella, Ha KOTOPOW BUIHBI OOpa3oBaHUS MOXOXKUE HAa PEKH U MOpS.
Ouenure cpeqHIO TeMIiepaTypy Ha noBepxHocTH Tutana. Kak Bbl qymaere, u3 kakoit
KUJKOCTH MOT'YT COCTOSITh PEKH U MOps Ha Turtane?
10. Bo ckonbko pa3 3Bezna Apktyp (a Bomomaca) Gonbmie ColHIla, €clii CBETUMOCTD
Apkrypa B 100 pa3 Gosbirie comHedHOM, a Temreparypa 4500° K?
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8. JOIMOJIHUTEJIBHOE OBECHIEYEHUWE JUCIIUIIJIMHBI

Ipniaoxenune 1. KpaTrkuii KOHCHEKT JeKIMUOHHBIX 3aHATHH
Tema «IIpoucxoxnenue JlyHon»

[Tpoucxoxnaenne JlyHbl OKOHYATEeNbHO e€IIe He YycTaHoBieHo. Haubonee
paspaboTansl TpH pa3Hble TunoTe3bl. B konme XIX B. /. [lapBuH BBIABUHYIN eunomesy,
cormacHo Kkotopod JlyHa u 3emisi NEpBOHAYAIBHO COCTABISIM OJHY OOIIYIO
pacCIIaBIEHHYI0 MAacCy, CKOpPOCTh BpallleHHWs KOTOPOM YBEJIWYMBAJIACh IO MeEpe ee
OCTBIBAHUS U CXKATHs; B pe3yjbTaTe 3Ta Macca pa3opBajach Ha JBE YaCTU: OONBIIYI0 —
3emiito U MeHbIIYI0 — JIlyHy. OTa rumore3a OOBACHSIET Mallyl0 IJIOTHOCTH JIyHBI,
00pa30BaHHON W3 BHEIIHMX CJIOEB NEpPBOHAYAIbHOW Macchl. OJHAKO OHAa BCTpEYaET
CEpbE3HBIC BO3PAXKEHUS C TOUKU 3pEHUSI MEXaHW3Ma MOJI0OHOro Mmpoliecca; KpoMme TOro,
MEXAYy TMOpOoJaMU 3€MHON OO0OJIOYKM U JIYHHBIMH IOPOJAaMHU €CTh CYIIECTBEHHbBIC
FEOXUMUYECKUE Pa3TUUHSL.

Tunomesa 3axeama, pa3paboTaHHas HeMenKuM YyueHbIM K. Beiizekkepom,
HmIBeJCKUM yueHbIM X. AnbBeHOM U aMmepukanckuM ydenbiM ['. KOpu, mpeamonaraer,
yto JlyHa mepBoHauyanbHO ObLIA MaJNON IMJIAHETOW, KOTOpasl MpH MPOXOKIECHUU BOIU3U
3eMiau B pe3yibTaTe€ BO3JCUCTBUS TATOTEHUS MOCHEAHEHW MPEBPATUIACh B CITYTHHK
3emnn. BeposATHOCTH Takoro coOBITHS BeChbMa Malla, M, KpPOME TOTO, B 3TOM CJy4yae
CJIeI0BAIO OBl OKUJIATH OOJBIIETO PA3TIUYKs 3€MHBIX U JIYHHBIX TTOPOJI.

CornacHo mpemveil eunomese, pa3padaThIBaBIICHCS] COBETCKUMH y4deHbIMU — O.
0. IIIMuatom u ero mnocienoBaTensiMu B cepeanHe XX Beka, JlyHa u 3emis
o0pa3oBajliCh OJHOBPEMEHHO IyTeM OOBEAMHEHHUS M YIUIOTHEHHS OOJIBIIOTO pOsi
Menkux yactull. Ho JlyHa B 1eloM MMEET MEHBIIYIO IJIOTHOCTh, YEM 3€MIIsl, IOATOMY
BELIECTBO MPOTOIJIAHETHOrO O0JIaka MOJKHO OBLIO pa3felHuThesl C KOHIIEHTpanuein
TSDKEIIBIX 3JIEMEHTOB B 3emiie. B CBSI3M C 3TUM BO3HHUKJIO MPEANOI0KEHUE, YTO MEePBOM
Havana (opMHUpOBAThCS 3eMils, OKpYXEHHas MOIIHOW armocdepoil, oborameHHOI
OTHOCHUTEIIBHO JIETYYMMHU CHUJIMKATaMM; MPHU MOCIEAYIOIIEM OXJIaXKICHUU BEIIECTBO 3TOMU
aTMoc(epbl CKOHJIGHCHPOBAJIIOCH B KOJBIO IJIAHETE3UMajeil, H3 KOTOPBIX U
obpazoBanach Jlyna. [locrnenusisi rumore3a Ha COBpeMEHHOM ypoBHe 3HaHUi (70-e Tozb
20 Beka) mpeicTaBisieTcss HaumOojee mNpeAnoyTuTeNbHOH. He Tak naBHO BO3HUKIA
YyeTBepTas TEOpusi, KOTopas W TNpHUHATA ceiiyac Kak HauOosiee MpaBaonofoOHas. IDTo
TUI0TE3a TUTAHTCKOTO CTOJIKHOBEHHUs. OCHOBHasi UJEs COCTOMT B TOM, YTO, KOrJa
IUTAHETHI, KOTOPbIE MBI BHJIUM TEMEphb, TOJBKO eile (GOpMUPOBAINCH, HEKOE HeOECHOe
TEJI0 BEJIMYMHOM ¢ Mapc ¢ OrpoMHON CHJIOM BpE3aloCch B MOJIOAYIO 3eMIII0 MO
cKoMp3sAmMM yriaoMm. [lpu sTom Oojee Jerkwe BelIecTBa HApYXKHBIX CJIOEB 3eMIU
JOJKHBI ObUTH OBl OTOPBATHCS OT HEE U PA3JIETEThCS B MPOCTPAHCTBE, 00pa30BaB BOKPYT
3emMsid KOJBIO M3 OOJOMKOB, B TO BpeMs Kak sfIpo 3eMJIM, COCTOSIEe U3 >KeJesa,
COXpaHWJIOCh Obl B IIEJIOCTU. B KOHIIE KOHIIOB, 3TO KOJbLO W3 OOJOMKOB CIUILIOCH,
obpazoBaB JlyHny. Teopus THUTAaHTCKOTO CTOJKHOBEHHUS OOBSCHSET, IMOYeMy 3eMIIs
COJIEPKHUT OOJIBIIIOE KOJIMYECTBO jkKene3a, a Ha Jlyne ero moutm Het. Kpome Toro, u3
BEIIIECTBA, KOTOpPOE JOJDKHO OBLJIO TpeBpaTuThcs B JIyHy, B pe3yapTaTe 3STOTO
CTOJIKHOBEHUSI BBIIAEIUIOCHh MHOTO PA3JIMYHBIX Ta30B — B YACTHOCTU KUCIIOPO/I.
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IMpuioxenue 2
IIpakTnueckas padora Nel

Tema. PeuicHue 3agad 1o Teme «CucrteMsl KOOpAWHAT MW HU3MCPCHHA BpPCMCHU B
ACTPOHOMHUN.

Henu:
- IOMOYb 00Jiee YCIIEIIHOMY YCBOCHHIO OCHOBHBIX OMPEISICHUM U MOHATHH, CBI3aHHBIX
¢ HeOecHOil cdepoil U cucTeMaMu KOOpAUHAT Ha HEW,

- YIYUYIIUTh OPUEHTUPOBAHHUE B TIEPEX01aX MEXTY CHCTEMaMH CUYeTa BPEMEHHU.
Xo0 3anamusn

B nepByro ouepens oO0ydaromupecss OTBEYArOT HAa BOMPOCHI IJIs1 CAMOKOHTPOJIS, YTO AAET
BO3MO)XHOCTh BCIIOMHUTh TEOPETHUECKMH Marepuall MO0 TeM€ MU MOATOTOBUTBHCS K
PEILIEHUIO PaCYETHBIX 3a/ad.

Jns  ycmemiHOro pemieHust 3amad  HeoOXOAMMO  MPHUISPKUBATHCS — CIETYIOLIEH
HOCJIENOBATEILHOCTH NJEUCTBUIL:

1) BHUMATEIBHO MPOUYNTATH YCIOBUE 3a]aUH;

2) ompenenuThb, K KAKOMY pa3ziesy JaHHON TeMbl OTHOCUTCS 3a/1a4a;
3) BbINKCaTh BCE HEOOXOAUMBIE JJI PELICHUS 3aaun (POPMYIIbL;

4) npu HEOOXOAMMOCTH BBITIOJIHUTH JOMOJIHUTEIbHBIE TOCTPOEHUSI.
Bonpocut ona camokonmponsn

I. Ha kakux mmpoTax Ha 3emile IUIOCKOCTh TOPHU30HTA COBMAJAET C IIOCKOCTHIO
SKIUTITUKA?

2. Ectp nu Mecto Ha 3emiie, i€ BpalleHUE HeOecHOW cdepbl MPOUCXOTUT BOKPYT
OTBECHOM JIMHUU?

3. I'ne na 3emne Bce cBeTHIa OYAYT SABISATHCS BOCXOASIIUME U 3aX0ISIIIIUMU?
4.V KakuX CBETHJI MOYKHO HAOJIFOJaTh M BEPXHIOK, M HIDKHIOIO KYJIBMUHAITHIO?
5. IIpu kakux ycioBHsX 4acOBOM yrois ceetuia paseH 07

6. Jlaiite ompeneneHue 3BE3AHOT0, MCTUHHOIO COJHEYHOTO U CPEIHEr0 COJHEYHOIO
BPEMECHH.

7. Kakoe BpeMs MOKa3bIBAIOT COJIHEYHBIE Yachl?

8. Pa3zHOCTh HOATOT NByX MECT paBHa Ppa3HOCTU KAKUX BPEMEH — COJIHEYHBIX WIIU
3BE3/IHBIX?

9. CxonbKO AaT OJTHOBPEMEHHO MOXKET OBITh Ha 3emiie?

10. Ecnm 6b1 3emiiss He Bparjajiach BOKPYT OCH, TO KaKHE aCTPOHOMUYECKUE €JIMHUIIBI
BPEMEHH COXPAHWINCH?

Ilpumeput pewrenusn pacuemnulx 3a0au

3anaua 1. M300pa3ure Ha yepTexe HeOecHYIO cepy (OCHOBHBIE KPYTH, TOUYKU U JTHHUN)
B IIPOEKIIMH Ha MJIOCKOCTh TOPU30HTA.

Pewenue:

Kak u3BecTHO, mpoekiuel Kakon-11u0o TOYKH A Ha KaKyro-TuOO IJIOCKOCTh SIBIISETCS
TOYKa MepeceyeHus] IUIOCKOCTH U TNEpPIEeHIUKYIsIpa, OMYLIEHHOT0 M3 TOYKH A K
mwiockoctu. Ilpoeknueit oTpes3ka, NEPHEHAMKYISIPHOTO K IUIOCKOCTH, SIBJISIETCS TOYKA.
[Ipoexuuen kpyra, napajuIeJIbHOIO IJIOCKOCTH, SIBJIAETCS TAKOM K€ KPYr Ha INIOCKOCTH,
NpOEKIMel Kpyra, MEeprneHANKYISIPHOTO K IMJIOCKOCTH, SIBISIETCS OTPE30K, a MpPOeKIuen
Kpyra, HaKJIOHEHHOTO K IUJIOCKOCTH, SIBJISIETCSI AJUTMIIC, TeM Oosiee CIUTIOCHYTBHIN, YeM
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ommwke yron Hakimona kK 90°. Takum oOpa3om, Ans TOro, YTOOBI HAYEPTHTH MPOCKIUIO
HeOecHOI cdepbl Ha Kakylo-TMOO IJIOCKOCTh, HAJA0 OIYCTUTh Ha 3Ty IUIOCKOCTb
NEPIEHIUKYIISPbl U3 BCEX TOUEK HEOECHOU cephl.

[TocnenoBaTtenbHOCTh NeHcTBUM cienyromas. [Ipexae Bcero, HeOOXOAMMO HAYEPTUTh
KpYT, JIeKaluil B MJIOCKOCTU MPOEKIUHU, B TAHHOM Clly4ae 3TO OyJIeT TOPU30HT. 3aTeM
HAHECTU BCE TOYKH W JIMHUH, JICKAIIHE B INIOCKOCTH TOPU30HTA. B maHHOM ciydae 310
Oynetr ueHtp HebecHoi cdepnl C u Toukm tora S, ceBepa N, Boctoka E u 3amaga W, a
Takke mnonyneHHas iuHUSA NS. Jlanee omnyckaem NEpHEHAMKYISPbl HAa IUIOCKOCTh
TOPU30HTA U3 OCTAJIBHBIX TOUYEK HEOECHOM Cepbl U MOTyyaeM, 4TO NPOEKIUEN 3eHUTa Z,
Hagupa Z' W OTBECHOW NWHUM ZZ' Ha TUIOCKOCTh TOPU30HTA SBISETCS
TOYKa, COBMAJAMONIas ¢ eHTpoM HebecHoit chepbr C (cM. puc.).
IIpoekiuen nepBoro BepTHKana SBISCTCS OTPE30K EW, wwews
MPOEKIMA HEOECHOTO MEpHMaHa COBHAJACT C MOJTYICHHOU

muauerr NS. Toukum, nexamme Ha HeOECHOM MepuauaHe: " 1o ST °
nontoca P u P’, a Taxoke BepXHsisl U HIDXKHSSL TOUKHU SKBaTopa Q U

Q’, mpoenupyroTcs MOATOMY Ha MOJYACHHYIO JUHUIO TOXE. **™
OKkBaTOop  fABIAETCA  OOJBIIMM  KPyroMm  HeOecHOW  cdepsl, »
HAaKJIOHEHHBIM K IIJIOCKOCTHM TOPHU30HTA, MO3TOMY €ro MpOeKIus — 3TO AIUIUIIC,
MPOXOASIINI uepe3 Touku BocToka E, 3anaga W, u npoekunn Touek Q u Q'.

E NepBbIif BEpTUKAN

TOPM3OHT

3agaua 2. K xakum cBetwiam Ha mupote Kazanu (¢ = 55°47') ornocsitcss Cupuyc (o
bonwmoro Ilca, 6 = —16°40"), Kanemra (oo Bo3uuuero, 6 = +45°58") u Anpnebapan (o
Tenpma, & = +16°27")? KakoBo 3HaueHHE 3EHUTHOTO PACCTOSHUS Z 3TUX 3BE37 B
MOMEHTBI KyJIbMHUHAIIHI?

Pewenue:

CBeTnio OyAeT CUMTAThCA HE3aXOJAIIMM, €Clii ero BbicoTa h> 0°, HEeBOCXOISIIUM,
ecmu h < 0° BocxomsammM u 3axomsammm, eciau h €(-90°; +90°). U3BecTHO, YTO
BbicoTa N =90° — @ + 6 (6 < @); h=90° - + ¢ (5 > @) B BepxHel KynbMuUHAIMK 1 h = @
+ 0 — 90° B HWKHEH KyJIbMHHAIIH.

Husa Cupuyca (6 < ¢) h B BepxHe#t kyiapmuHamuu Oyaer 90°—55°47'+(—16°40") = 90°—
55°47'-16°40" = 17°33' > 0, h B HmwxkHel kyapmuHammu 55°47" + (=16°40") — 90°=h =
55°47" -16°40" — 90° = -50°53" < (. 3HAuUuUT, CBETHJIO BOCXOJAIINCE M 3axOIsdIIee.
3enutHOe pacctosHue z = 90°—h. B MomeHT BepxHeil kKynbMmuHaIuMuM z = 72°27', B
MOMEHT HWKHEW KyiabMuHamu z = 140°53".

AHanoru4Hbpie BeIYUCIeHUS IpoBoaAnM Jii1st Karnesuibl u Anpaebapana:

Kanemna (8 < ¢): h, = 80°11', h, = 11°45', z,. = 9°49’, 7, = 78°15’, h > 0 He3axos1ICe
CBETUJIO.

Anbnebapan (6 < ¢): h,, = 50°40', h, = -17°46, z,, = 39°20', 2, = 107°46', h, > 0, h,, <
0 BocxosIIee U 3aX0/ISII1IEEe CBETUIIO.

3apaua 3. Jlonrora HoBocubupcka A, = 5" 31", nmonrora MOCKBBI A = 2" 30M,
HoBocubupck Haxonutcst B V 4acOBOM mosice.

1) Ecnu nuem B HoBocuOupcke ydackl nokaszsiBatoT 12:00, TO 4TO MOKa3bIBAIOT B 3TOT
MOMEHT 4achkl B MockBe?

2) Ecan uctunHoe conHeuHoe Bpemsi B HoBocubupcke 12:00, To kakoBO OHO B 3TOT
MOMEHT B MockBe?

Pewenue:
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1) MockBa HaxoauTcsi BO BTOpoM 4acoBoM nosice, HoBocuOupck — B naroM. Pa3zuuiia Bo
BpEeMeHH Mex 1y ropogamu cocrasisier 5' — 2" = 3". Korna B HoBocuGupeke monieHs, B
Mockse 12" — 3" = 9" (9 wacos yTpa).

2) Pa3HocTh mIOOBIX JBYX BpeMeH (3BE3[HBIX, HCTHUHHBIX COJHEYHBIX, CPEIHUX
COJIHEYHBIX) paBHA PA3HOCTHU JOJTOT:

T;Q - TM = 7\,2 - 7\,1 = 3h01m.

Ecnu uctunnoe conneunoe Bpems B HoBocuOupcke 12 vacoB, To B MockBe OHO 12" -
3'01™ = = 8"59™.

Omeem: 1) 9 yacos yrpa; 2) 8"59"™.

3anaua 4. Korga o nmosicauomy Bpemenu Kazanu (A = 3 "16™29°, 111 uacoBoi nosic) 22
UIOHS mpon3onaeT KynbMuHaius CONHIIA, €Cli ypaBHEHHE BPEMEHH B ATOT JCHb PaBHO
+1M20%?

Pewenue:

B momeHnT BepxHeil kynbMuHauuu CoJHIIA UCTUHHOE COJIHEUHOE Bpems T, = 12"00™.
MecTHOE cpeHee COTHEYHOE BpeMsl OTIUYAETCS OT UCTUHHOTO HA BEJIMYMHY YpaBHEHUS
BpemeHH T, =T, +n = 12"01 ™20°. st Toro 4ToGbl HaiTH MOSCHOE BpeMsl, HaJ0 3HATH
Beemuproe UT =T, — A = 12"01™20°— 3"16™29°= 8"44™51°u npuGasuts K Hemy
HOMep rosica B yacax T, = UT + N" = 8"44™51° + 3" = 11"44™51°.

3adauu 013 camocmoamenbHoil padoomol

1. N306pa3ute Ha yeprexke HeOecHylo chepy (OCHOBHbIE KPYrHM, TOUKHM U JIMHUHU) B
MPOEKITNH Ha TUIOCKOCTh HEOECHOTO MEpUINaHa.

2. N3o6pasute Ha ueprexke HebecHylo chepy (OCHOBHBIE KPYrH, TOUKH M JIMHUN)
MPOEKITNH Ha TUIOCKOCTH MIEPBOTO BEPTUKATIA.

o]

3. K xakum cBetmnam Ha mupote Tomcka (¢ = 56°28") otHocarcs Anbraup (o Opia, & =
8°48"), Ionsipuas (o bonpmoit Menseauiisl, & = +89°09") u Purens (B Opuona, & = —
8°14")? KakoBo 3HA4YeHHME 3CHUTHOTO PACCTOSIHMS Z 3TMX 3BE€3J] B MOMEHTHI
KyJIbMUHAIINI?

4. Jlonrora Tomcka A, = 5" 39™, nonrora Kasanu Ay = 3" 16™. Tomck nHaxomutcs B V
4acOBOM IIOsICE.

1) Ecniu nuem B ToMmcke yackl nokazbiBatoT 13:00, TO YTO MOKa3bIBAIOT B ATOT MOMEHT
yacel B Kazanu?

2) Ecnu uctunnoe conHeunoe Bpemsi B Tomcke 13:00, TO KakOBO OHO B 3TOT MOMEHT B
Kazanu?

5. B Opinie mo wacam, UIyIuM 10 KHEBCKOMY 3BE3/IHOMY BPEMEHHU, B 4"48™ Habromanaco
BepXHss KynpMuHanus Kanemis (o = 5h10m). KakoBa pa3znocts goaror Opna u Kuesa?

6. Korga mo mosicHomy BpemeHu Tomcka (A = 5"39™45° V wacoBoii nosic) 20 mas
npousoiaer KynbmuHauus ConHua? 3HaueHHE YpaBHEHUS BpPEMEHHM B JITOT JE€Hb
ONpeIeNuTh 110 HoMorpamme (puc. 2.9, ri. 2 nocooust).

7. Kopabnb, nmokunyBummnii Can-®pannucko yrpoMm B cpeny 12 okTa0ps, mpuObul BO
BnaguBoctok poBHO uepe3 16 cyrok. Kakoro uucna mMecsna u B Kakoil 1€Hb HEJEIH OH
npuObLT?
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JINCT
M3MeHeHul pabouell yueOHOM MporpaMmsl M0 AUCLUILTUHE
BJ.11 ACTPOHOMUA

I[OHOJIHGHI/ISI N U3MCHCHUA, BHOCUMBIC B pa60qu0 InporpaMmy JUCHHUIIIIMHBI

OcHoBanus BHecenus | Pazgen PI1/], B koTopsIii Conep:xaHre BHOCUMBIX
JIOTIONTHEHUN U BHOCATCS U3MEHEHMUS JOTIOJIHEHUH, N3MEHEHUI
U3MECHECHUN

[Ipennoxxenune
paboTtomarens

[Ipensioxenune
COCTaBUTEIIA
MIPOTPAMMBI

[TpuoGperenue, Pa3znenbr Ne2.4.5 u Ne5 OO6HOBNIEHUE TIEPEYHS
u3JlaHue aureparypsl, | IlepeueHb ocHOBHON 1 JIUTEpaTypsl
OOHOBJIEHHE MEPEYHS U | TONOJHUTENBHON JIUTEPATYPhl
conepxkanus ObC, 6a3
JTAHHBIX

VYTBepKlieHa Ha 3aceJaHUuu NpPeaMETHOW (IMKIOBOW) KOMHUCCHU MAaTEMaTHYECKUX U
€CTECTBEHHOHAYYHBIX JUCHUILIMH TPoToKod Ne 10 ot «19» anpenst 2021 r.

~ ;

3amecTuTens qupekropa 1o YP ¢unuana 7 d- T.A. Pe3ynenko
27

3aBenyromias ceKropoM OMOIMOTEKH punaia // / JLI. CokonoBa

/

VmKxenep-2IeKTpOHUK (IIPOrpaMMHO-HH(DOPMALMOHHOE ///
7

.

obecnieueHre 0Opa3oBaTEeILHON IPOrpaMMBbl) . — A .B.Cwmeranun
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Penensns
Ha y4eOHyro nporpamMy y4ueOnol qucimmnbl BJI.11 Acrponomus
s crnenuanbHocTy 38.02.01 Dxonomuka u 6yxrantepekuii yuet (1o otrpacism),

PaGouas nporpamma y4eGHoM aucumrmiuael BJI.11 ActpoHomusi paspaloTaHa Ha OCHOBE
TpeboBanuii MenepaibHOro rocyaapCTBEHHOrO 00pa3oBaTeibHOro cranaapra (nanee — ®IOC),
NPEABSABISEMBIX K CTPYKTYpE, COAEPKAHUIO M Pe3ysbTaTaM OCBOCHUS y4yeOHOH AHUCLHIUIMHBI
B/I.11 AcTpoHomus B COOTBETCTBHH ¢ PexkomeHIaLnsIMy 110 OpraHu3aliy MOJy4€H s CPEJHEro
obuiero o0pa3oBaHuss B TNpefesiaX OCBOGHHS O00pa3OBATENbHBIX MPOTPAMM  CPEIHErO
npoeccuonanbHOro 00pa3oBaHWsi Ha 0a3ze OCHOBHOrO 00IEro 00pa3oBaHUs C  Y4ETOM
TpeboBanuii ®I'OC no cneuwanbHOCTH CpeaHero npodecCHOHATLHOro 00pazoBaHus (nanee
CIIO) 38.02.01 OxoHomuka U Oyxrantepckuii y4eT (o OTPAC/AM), YTBEPKIEHHOrO MPUKA30M
MunucrepcTsa o6pazoBanus U Hayku P® ot 05.02.2018 Ne69, 3apeructpupoBan B MuHIOCTE
Poccun 26.02.2018 Ne 50137.

JanHas nporpamma sIBAS€TCS 4acThIO OCHOBHOH MpOdeCCHOHAIBLHOM 00pa30BaTelbHOM
nporpammbl B cooTBeTcTBHU ¢ PI'OC cpeanero (nonHoro) obuiero odpasosanus u ®T'OC no
cneunanbHocTr CTIO 38.02.015kx0oHoMuKa M GyxXranTepckuii y4er (1o oTpacism).

Conepxanue y4eOHOH NMCLMIUIMHBI HAnpaBieHO HA (OPMHPOBAHHE 3HAHWM, yMEHHH H
HaBBIKOB CTYAE€HTOB B 00JacTH AacCTPOHOMMHYECKHUX HccaenoBanuid. Pabowass mporpamma
NpPEeAnoyiaraeT pacnpenesieHHe TeM M H3y4eHWEe MarTepHaia 1o paszeliam: acTpPOHOMHS, ee
3HAYEHHE W CBA3b C APYTMMH HAayKaMH, HCTOPHs Pa3BHTHsI aCTPOHOMHH, cTpoeHre ConHeuHoH
CHCTEMbI, CTpOeHHE H 3BOMOLHMs Beenennol. Temaruueckuii miaH W coaepxaHue y4eOHOM
JHUCUMIUTHHBI PaCKpbIBAET MOCIEHOBATEIbHOCTh MPOXOXKIACHHS TEM, COOTBETCTBYET y4eOHOMY
TUIaHY W pacrnpenenieHuio 4acos. B nporpamme onpeneneHsl Gopma nNpoBeAeHHs, HEIH, 321341
y4€O0HOH NMCLMILUIHHBI, TPEACTABICHBI MATEPUANBI JUIS TEKYLIEH U POMEKYTOYHOM aTTECTALHH.
B nporpamme peanu30BaHbl = HJAKTHYECKHE MPHHUMNBI  OOYY€HHs:  LEJOCTHOCTD,
CTPYKTYPHOCTb, OTPa)K€Ha B3aWMOCBS3b MEXAY OTACIbHBIMH 3JIEMEHTAMH CTPYKTYPbI, YYTEHBI
MEXNPEAMETHBIE CBA3H.

ITacniopt nporpamMmbl 0GOCHOBAHHO M MOJIHO OTPA’KAeT COAEPKAHHE AHUCLHILIHHBI, €€ POJib U
MECTO B MOArOTOBKE CINELHMAJIMCTA CPEAHEr0 3BEHA, pacKphiBaeT LENH W 3a4aqu y4eOHOM
aucuuIuiiebl. OnpeseneHs TpeOOBaHUS K YMEHHSM U 3HAHHSIM CTY/IEHTOB.

Ilepeuenr pexomMeHAyeMOH OCHOBHOM M  JOTOJHWTENBHOM JMTEPATypbhl  BKJIKOYAET
OOLIENIOCTYNHBIE HWCTOYHHKH, HW3JaHHBIE B mocnenHee Bpems (He no3aHee 5 jer).
ITepeuncnennsie MHTEpHET — pecypchl aKTyalbHbI H JOCTOBEPHBI.

PaGouas nporpamMma IOUCHMIUIHHBI «ACTPOHOMHS» MOXET OBITh PEKOMEHI0BaHA JUIs
HCII0JIL30BaHKs B y4eOHOM Mpoliecce Npu Moarotoske mo creuuanbHocTu 38.02.01 DkoHOMUKA U

Oyxranrepckuii yuer (1o oTpacism).

Peniensenr:
Jupektop MBOY «Cpennsis 06u1e06pa303a'renbuaﬂ mxonaM Nﬂi
uM. Anmupana XonoCcTaKoBay B ,,'.: Y

E. B. ®ewmkosa




Penenzusn
Ha y4eOHy10 nporpamMmy yueOHo#M quctmiuivibl b/I.11 Acrponomus
s cnenManbHOCTH 38.02.01konomMuEKa 1 OyxrajTepckuii yuer (no orpaciinm)

Pabouas nporpamma ydeOGHoii aucuuruinHbl BJ[,11 ActpoHomus pa3paboTaHa Ha OCHOBE
TpeboBanuii enepasbHOro rocyAapCcTBEHHOro odpa3oBatenbHOro cranapra (nanee — OI'OC),
NPENBIABISEMBIX K CTPYKTYpE, COAEPKAHUIO M PE3yJbTaTaM OCBOEHHs y4eOHOH JMCLHMILIMHBI
BJ/1.11 ActpoHOoMHS B COOTBETCTBHHU ¢ PexoMeHAaIMAMHU N0 OPraHU3aliy NOJTY4YEHHs CPEHEro
obuiero oOpa3oBaHus B mpejaejiaX OCBOEHHs 00pa3oBaTENbHBIX [POrPaMM  CpPEIHEro
npodeccruoHanbHOro o0pa3oBaHus Ha 0aze OCHOBHOrO o00miero o0pasoBaHusi C Y4€TOM
tpeboBanuit ®I'OC no crnenuanbHOCTH CpeaHero NpohecCHOHANBHOrO o0pa3oBaHus (Hajiee
CITIO) 38.02.01 DOxonomuka u Oyxranrepckuii y4yert (10 OTpacisM), YTBEPHKIEHHOIO MPUKA30M
MunucrepcTBa o0pazoBanusi U Hayku P® ot 28 wmions 2014 Ne 832, 3aperucTpupoBaH B
Munucreperse octuriuu Poccun 19 asrycra 2014 Ne 33638.

JlaHHas mnporpamMma sIBJISIETCS YacTbiO OCHOBHOW mpodeccHoHaIbHON 00pa3oBaTenbHON
nporpammel B cootBetctBHE ¢ PI'OC cpeanero (mosnuoro) obuwero obpazosanus u PI'OC no
cnenuansaoct CITO 38.02.01 Dxonomuka u OyxranTepckuii yyer (1o oTpacisam).

PaGouas nmporpamMma npeanoiaraeT pacnpeiesiceHue TeM U H3y4eHHE MaTtepHaa 1o pasjenam:
aCTPOHOMHS, €€ 3HA4YeHWE M CBA3b C JAPYITHMH HAayKaMH, HCTOPHS Pa3BHTHs ACTPOHOMHH,
ctpoeHue COnHEYHOH CUCTEMBI, CTPOCHHE U 3BONMIOLIUS BeeneHHOM.

Conepxanue yueOHOM MDMCUMIUIMHBI HANpaBieHO Ha (OPMHUPOBAHHE 3HAHHHU, YMEHHH H
HaBBIKOB CTY/IEHTOB B obnactu u3yuenus Kocmoca. B nporpamme peann3oBaHbl IHIAKTHYECKHE
NPUHLUINBE  O0yYeHHs: LEJNOCTHOCTb, CTPYKTYPHOCTb, OTpPaXK€Ha B3aMMOCBSI3b MEXAY
OT/CJIbHBIMHM JJIEMEHTAMH CTPYKTYpbL, YYTEHBI MEXINpeAMETHbie CBA3M ((H3HKa, XuUMHs,
ouonorus).

Tematudeckuii rUiaH u coJepaHue y4eOHOH TUCLUILUIMHBL PACKPBIBAET MOC/IEI0BATEIEHOCTD
MPOXOXKIAEHHS TEM, COOTBETCTBYET y4eOHOMY IUIaHy M paclpefesNeHHIo 4acoB. B nporpamme
ompeneneHsl (opma nNpoOBENCHMS, LENH, 3a7a4d  Yy4eOHOH JMCUMIUIMHBI, TPEACTaBJICHbI
Martepuabl Ui TEKYIIEeH U MPOMEXKYTOYHON aTTECTALlUH.

Tlacnopt nporpaMMbi 0OOCHOBAHHO ¥ MOJIHO OTPAXKaeT COAEPIKaHHE NUCLMIUIMHEL, €€ POjib H
MECTO B MOArOTOBKE CIELUAINCTA CPEOHEr0 3BEHA, PAcKpbIBaeT LENH H 3aJa4H y4eOHOM
mucuunuHbel. Onpenenesbl TpeOOBaHNs K YMEHHUSIM U 3HAHUSM CTYyJICHTOB.

[lepeyeHb peKOMEHAYEMOH OCHOBHOH HM  JONOJHHUTENbHON JIUTEPATYpbl  BKIIIOYAET
o0LIENOCTYNHbIE MCTOYHHKH, H3JaHHble B TMOcCieqHee Bpems (He To3AHee 5 JerT).
Ilepeuncnennsie MHTEpHET — pECYpCHI aKTyallbHbl U JOCTOBEPHEI.

PabGovas nporpamMma JUCHHIUIMHBI «ACTPOHOMHS» MOXET OBITh PEKOMEHIOBAHA I
UCIIONB30BaHUA B y4eOHOM mpoliecce npu noarotoske no cneuuansHoctd 38.02.01 Dxonomuka
U OyXrajiTepckui y4eT (1o oTpacisam).

.
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Penenzenr: SR guaers o

Kanmuaar TeXHHYECKHX HayK, pernoiaBare
¢mwmana ®I'bOY BO «Kybauckuii rocynapc

B I. | enenmpxuke
JLJI. JleBun




