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1. ACIIOPT PABOYEM MPOI'PAMMBbI YYEBHOM JUCIHUIIJINHBI

1.1 O0JsacTh NpuMeHeHHusl Y4eOHOH POrpaMMsl

PabGouass mporpamma y4eOHOU ITUCHUILIUHBI «ACTPOHOMHS» SIBISIETCS YacThIO
OCHOBHOHM TMpodeccHOHaIbHOM 00pa3oBaTebHOW MPOrpaMMOl B COOTBETCTBUHM C
®denepalibHBIM TOCYIAPCTBEHHBIM 00pa30BaTEIbHBIM CTaHAAPTOM CpPEIHEro (MOJIHOTO)
oOmero oOpa3zoBanuss u @DenepanbHbIM  T'OCYAAPCTBEHHBIM  00pa30BaTEIbHBIM
cragpaptom (nasee DPI'OC) no cHEHUAIBHOCTH CpPEAHEro MNpPodecCHOHATBHOTO
obpazopanus (nanee CIIO) ms cnenmansaocty 42.03.14 ["'ocTuHUYHOE AEITO.

B ocHoBe yueOHON AMCHUIIUHBI «ACTPOHOMHS» JISKHT YCTaHOBKa Ha
¢opMupoBanue y oOydaeMbIX CHCTEMBI 0a30BbIX HOHSATHM acCTPOHOMHH U
NpPEJICTaBICHUI O COBPEMEHHOW €CTeCTBEHHOHAYYHON KapTHHE MHpa, a TakkKe
BbIpa0OTKAa YMEHUN TMPUMEHSATh TOJYUYCHHBIE 3HAHUSA, KaKk B TNpodecCHOHATBHON
NEeSTENbHOCTH, TAK U JIJISl pELIEHUS )KM3HEHHBIX 3a]1a4.

MHorue noyioXkeHusl, pa3BUBacMble aCTPOHOMHUEHN, PACCMATPUBAIOTCS KaK OCHOBA
CO3MaHMsI M KCIOJIb30BaHUS HH(DOPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH
(MKT) — omHoro u3 Hanboyiee 3HAUUMBIX TEXHOJIOTUYECKUX AOCTHUKEHUN COBPEMEHHOM
LUBUJIU3ALIUH.

B actponomuu popmMupyroTcs MHOTHE BUBI JESTEIBHOCTH, KOTOPbIE UMEIOT METa
npeIMeTHBIN Xxapaktep. K HUM B mepByIo odepeib OTHOCSATCS: MOJCIUPOBaHHE O0OBEKTOB
U MPOIIECCOB, IPUMEHEHHE OCHOBHBIX METOJIOB MO3HAHMS, CUCTEMHO-UH(POPMALIMOHHBIN
aHanu3, (opMynHpoBaHHE THUIIOTE3, AaHAIW3 W CHHTE3, CpaBHEHHUE, 0000IIeHuE,
CUCTEMATH3alUs, BBIABICHUE NPUUYMHHO-CIEICTBEHHBIX CBA3€H, IIOMCK aHaJIOIOB,
ylnpaBjieHHe O0beKTaMH U TIpoueccamu. VMEHHO »3Ta JUCHUIUIMHA T103BOJISAET
MO3HAKOMUThH YyYalIUXCs C HAYYHBIMH METOJAAMM TO3HAHMS, HAYYUTh HMX OTJIMYATh
TMIIOTE3Y OT TEOPUH, TEOPHUIO OT IKCIIEPUMEHTA.

AcTpoHOMHUST ~ HMMeEET OuYeHb OOJIbIIOE M  BCEBO3pacTaroliee  YHCIIO
MEXIMCUUIIIMHAPHBIX CBsI3ed, MPUYEM HAa YpOBHE, KaK MOHSATHIHOTrO ammapara, Tak U
uHCTpyMeHTapus. Cka3aHHOE TO3BOJIIET paccMaTpuBaTh ACTPOHOMHIO Kak MeTa
JTUCLHMIUIMHY, KOTOpas MpPEJOCTaBIsIeT MEKIUCUMIUIMHAPHBIA S3BIK JJIS  ONMHCAHUS
Hay4YHOM KapTUHBI MUpA.

N3yyenne  «ActpoHoMHM» B Ipo(ecCHOHAIBbHBIX  00pa30BaTENIbHBIX
OpraHu3allUsAX, PeATU3YyIIMX O00pa3oBaTEbHYI0 MPOrpaMMy CpeAHEro OOIIero
obpazoBanuss B mpexaenax ocBoeHuss OIIOII CIIO nHa ©6a3e OCHOBHOTO OOIIETO
oOpa3oBaHusi, HMeeT CBOM OCOOCHHOCTM B  3aBUCHUMOCTH  OT  mpoduis
npodeccuoHaNbHOrO 00pa3oBaHUsl. JTO BbIpakaeTcss B COJAEPKaHUU OO0y4yeHwus,
KOJINYECTBE YaCOB, BBIICISEMBIX Ha N3YUYCHUE OTACIBHBIX TEM MPOrPaMMbl, IITyOHHE MX
OCBOEHHS ydallUMHUCsA, oOOBeME€ M XapakTepe MpaKTUYECKUX 3aHATUH, BHUAAX
BHEAYIUTOPHON CaMOCTOSITEIbHON PabOTHI.

TeopeTnueckre CBelEHUS 0 €CTECTBO3HAHMIO JIOMOJHSAIOTCS NMPAKTUYECKUMU U
1a0opaTOPHBIMU paboTaMHu.

1.2 MecTo AMCHUIUVIMHBI B CTPYKTYpe NPOrpaMMbl NMOATOTOBKH CIHEIHAJNCTOB
cpeJHero 3BeHa

HucuumnvHa  «ACTpOHOMHSI»  BXOAMT B 0a30BbId  Y4eOHBIM  IUKI
(oGmeoOpazoBaTebHble  AWCIUIUIMHBI) MPOrPaMMbl  TOJATOTOBKUA  CHEI[HATMCTOB
CpEIHETrOo 3BEHA.



1.3 Heau w 3agauyMm JUCHUIVIMHBI - TPeOOBaHHUS K Pe3yJbTaTaM OCBOEHHUSA
AUCHUTLTUHBI:

- OCO3HAHWE MPHUHIMIHAIBHON pOJIM aCTPOHOMHHM B TO3HAHWUU (PyHIAaMEHTATHHBIX
3aKOHOB TIPUPOIBI U OPMUPOBAHUH COBPEMEHHOW €CTECTBEHHOHAYYHON KapTHHBI MUPA;
npuobOpeTeHre 3HaHUKW O (pu3MUYecKoW MpUpojae HEOSCHBIX TEN W CHCTEM, CTPOCHUS H
ABONIONIMKU BceneHHo#, NpOoCTpaHCTBEHHBIX W BPEMEHHBIX MaciTabax BcemeHHOMH,
HauOOoJIee BAKHBIX ACTPOHOMHYECKUX OTKPBITHUSAX, OTPEICIUBIIMX pPa3BUTHE HAYKH U
TeXHUKH;

- OBJIQJICHUE YMEHHUSIMH OOBICHATH BHUIMMOE IOJOKCHHE W JBH)KCHHE HEOCCHBIX Tel
NPUHIMIIAMEA  ONIPE/ICIICHUST MECTOTIONOKEHUSI W BPEMEHH 110 aCTPOHOMHYECCKUM
00BeKTaM, HaBBIKAMH MTPAKTUICCKOTO MCITOJIB30BAHUS KOMITBIOTEPHBIX TPUIIOKEHUN IS
ompeeNieHHs BUAA 3B€3JHOTO HeOa B KOHKPETHOM IYHKTE JJI 3aJJaHHOTO BPEMCHH,

- pa3BUTHE TI03HABATCIIBHBIX HMHTEPECOB, HHTEIUICKTYaJdbHBIX H  TBOPYECKUX
CIOoCcOOHOCTEH B TIpoliecce MPUOOPETCHUs 3HAHWM 1O aCTPOHOMHH C HCIIOJIB30BAaHUEM
Pa3IMYHBIX HCTOYHUKOB HH(POPMAIIMH U COBPEMEHHBIX HHPOPMAIIMOHHBIX TEXHOJIOTHIA,

- HUCITOJIh30BaHKE MMPUOOPETCHHBIX 3HAHWNW M YMEHUM TSl PEIICHUS MPAKTHISCKHUX 3a7a4
MMOBCETHEBHOM JKU3HU,

- (hopMupoBaHUEe HAYIHOTO MUPOBO33PCHHUS,

- (hopMupoBaHHE HABHIKOB HCITOJIb30BAaHMS €CTECTBEHHOHAYYHBIX M OCOOCHHO (DH3HKO-
MaTeMaTHYEeCKUX 3HAHUHN NI OOBEKTHBHOTO aHAJIM3a YCTPOMCTBA OKPYXKAIOIIETO MHpa
Ha TIpUMEpPE JTOCTHKCHUN COBPEMEHHOU acTpO(PU3NKH, ACTPOHOMHUHN ¥ KOCMOHABTHKH.

B nmporpamMmy BKIIOUEHO coJepKaHWE, HaIpaBiICHHOE Ha (OPMHPOBAHHE Y
00ydJaromuxcs KOMIETEHIINA, HEOOXOIMMBIX I KadecTBeHHOro ocBoeHus: OIIOIT CITO
Ha 0a3e OCHOBHOTO 00IIero 00pa3oBaHus C MOTYUYSHUEM CPEIHET0 0011ero o0pa3oBaHus;
POrpaMMBI  MTOATOTOBKM KBaJTU(PUIIMPOBAHHBIX pPab0OYMX, CIYKaIUX, HPOrPaMMBbI
MOATroTOBKM criennannucToB cpeanero 3seHa (IITTKPC, TITICC3).

OcBoeHHE COJACPKAHUS Y4eOHOM JHUCHMIUIMHBI «ACTPOHOMHS» OOCCIeYrBaeT
JOCTIKEHUE 00 YYAIOIIUMHUCS CICAYIOMUX PE3yIbTaTOB:

JIUYHOCTHBIX!

— c(hopMHPOBAHHOCTH HAYYHOTO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHsI aCTPOHOMUYECKON HAYKH,

— YCTOWYMBBIM HHTEPEC K UCTOPUH U JIOCTHKCHUSIM B 00JIACTH aCTPOHOMHH,

— YMEHHE aHaJIU3UPOBATh MOCIEJICTBUS OCBOEHHUS KOCMHYECKOTO TPOCTPAHCTBA ISt
YKU3HU U JCSITEIIbHOCTH YEIOBEKa;

MemanpeomMemHblX:

— YMEHHE HCIIOJIH30BaTh TPHU BHITIOJHEHUU TMPAKTUYSCKUX 3aJlaHUN 10 aCTPOHOMUU
TaKU€ MBICIIUTEILHBIC OIEpAIfK, KaK MOCTAaHOBKA 3a7add, (OPMYIHUPOBAHUE THIIOTE3,
aHAJIM3 W CHHTE3, CPaBHCHHE, OOOOIICHHE, CUCTEMAaTH3allvs, BBIABICHUE MPUYUHHO-
CJICJICTBCHHBIX CBSI3€d, TIOWCK aHAJOTOB, (OPMYJIHPOBAHUEC BBIBOJOB JUISI HM3yUCHUS
Pa3JIMYHBIX CTOPOH ACTPOHOMHYECKHX SIBICHH, IMPOIECCOB, C KOTOPHIMH BO3HUKAET
HEOO0XOAMMOCTh CTAIKMBAThCS B PO(hecCHOHATBHOM cdepe;

— BIIQJICHUC HaBbIKAMU I[TO3HABATEIHLHOW JICATCILHOCTH, HAaBBIKAMH pPa3pelICHUS
npo0JieM, BOSHUKAIOIINX MTPH BBIMIOJIHEHUH MTPAKTUYECKUX 3aJaHHUH 110 aCTPOHOMHH,

— YMEHHE WCIIOJIh30BaTh PA3JIMYHBIE WCTOYHUKH [0 ACTPOHOMHH JUISI TIOTYYCHUS
JIOCTOBEPHOW Hay4yHOU MHGOPMAIUK, YMEHUE OIICHUTH €€ JOCTOBEPHOCTD;

— BIIaJIeHUE SI3BIKOBBIMH CPEJICTBAMH: YMEHHE SICHO, JJOTUYHO W TOYHO H3JaraTh CBOO
TOYKY 3pEHUS IO PA3IUIHBIM BOIIPOCAM aCTPOHOMHUH, UCIIOJIH30BATh SI3BIKOBHIE
CpeICTBa, aJICKBATHBIE 00CYXIaeMOl MPo0IeMe aCTPOHOMUYECKOTO XapaKTepa,
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BKJIIOYAsl COCTABJIEHHWE TEKCTa M MPE3CHTAUMA MATEPHAJIOB C HCIOJb30BAHUEM
WH(pOPMAITMOHHBIX K KOMMYHUKAITMOHHBIX TEXHOJIOTHIA;

NPeoOMemHbIX:

— c(OpPMHPOBAHHOCTh NpPEACTABICHUN O cTpoeHur CONHEYHOW CHUCTEMBI, IBOJIIOIUU
3Be311 ¥ BcelleHHOM, TpOoCTpaHCTBEHHO-BPEMEHHBIX MaciiTabax BeenenHoii;

— MOHWMAaHKE CYITHOCTH HaOII0aeMbIX BO BeeneHHOM sIBICHUI;

— BJAJCHHE OCHOBOIIOJATAIOIIMMUA ACTPOHOMUYECKUMH TOHATHSIMH, TEOPHUSIMHU,
3aKOHAMHU W 3aKOHOMEPHOCTSIMH, YBEPEHHOE IIOJb30BAHHE  ACTPOHOMHYECKOU
TEPMHUHOJIOTUEN U CUMBOJIMKOM;

— c(hOpMUPOBAHHOCTh TMPEJCTABICHUM O 3HAYCHUU ACTPOHOMHUU B MPAKTUUYECKOMN
JIEATENBHOCTH YEJIOBEKA U JAJbHENIIIEM HAYYHO-TEXHUYECKOM Pa3BUTHUU;

— OCO3HAHME POJIU OTEUYECTBEHHON HAYKHM B OCBOCHHUU M UCIOJIb30BAHMH KOCMHUYECKOIO
MIPOCTPAHCTBA M Pa3BUTHH MEKIYHAPOJIHOTO COTPYIHHYECTBA B ATOM 00IacTH.

1.4. TlepeyeHb NMIAHUPYEMBIX pe3yJabTATOB 00y4YeHHs] MO JMCUHMILIMHE (MepevYeHb
(popMupyeMbIX KOMIIETEHIIH)
He npenycmotpenst



2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCIUILINHBI

2.1. O0beM y4yeOHOI JUCUMIIJIMHBI U BUAbI Y4eOHOH padoThl

Bun yueOHo# padoThI Oovem uacos

MakcumanbHas yyeOHas Harpys3ka (Bcero) 36
O6s13aTesibHAsI ayAUTOPHAsI ydeOHAasi HATpy3Ka (Bcero) 36
B TOM YHCJIE!

3aHATUS JEKIHOHHOTO T 28

MPAKTUYECKHUE 3aHATHS 8
IIpomexxyTouHast arrecTanus JuddeperunrpoBaHHbIi

3a4éT

2.2 CTpyKTYypa IMCUMILTHHBI

KosinyecTBo ayTMTOPHBIX YaCOB
IIpakTHYeckue u
HanmeHnoBaHue pa3jeioB 4 TeM Teoperuueckoe
Bcero J1a00paTOpHbIE
o0yueHue
3aHATHSA
Pa3nea 1. Actrponomus, ee
3Ha4YeHHe U CBA3b C APYTUMH 2 2
HAYKaM
Tema 1.1 ActpoHOMUS — HayKa O 5 9
3BE3/1aX
Paznen 2. Ucropusi pazBuTus 6 4 5
ACTPOHOMHH
Tema 2.1 Benukue acTpoHOMBI 1 1
Tema 2.2 OnTrueckast aCTPOHOMUS 3 1 2
Tewma 2.3 Jleroncuucnenne 2 2
Paznen 3. Crpoenue CosiHeyHOI
A P 16 12 4
CHCTEMBI
Tewma 3.1 Ilmanets 6 4 2
Tema 3.2 Kocmudeckre 00beKThI 6 6
Tema 3.3 MccnegoBanus
. 4 2 2
CoJHEYHOU CUCTEMBI
Paznen 4. CTpoenne u 3BOJTIOLMS
31e S? poeHue U 3BOJIION 12 10 2
Bceesiennoii
Tewma 4.1 Paccrosinue 10 38€311 4 4
Tema 4.2 ®uzndeckas npupojia 4 2 2
3BE3]
Tewma 4.3 I'anaktuka.
4 4 -
MereranakTuka
Bcero mo pucuuninHe 36 28 8




2.3 TemaTn4yeckuii VIAH U COAEPKAHNE YHeOHON TUCHMIIIIMHBI

HaumenoBanue | Coaep:kaHue y4eOHOro MaTepuasia, NMpakTHYeCKHe O0be | YpoBeHb
pa3zeioB H TeM | padoThl M OCBOEHMA
4acoB
1 2 3 4
Pa3znen 1. AcTpoHoMusi, ee 3HA4YeHHE M CBSI3b C IPYTHMHM HAYKaM 2
Tema 1.1 Coaepxanne yueO0HOr0 MaTepHuaJa 2 12
ActpoHomusi — | Jlekuun 2 '
HayKa o 3Be3gax | 1 | ACTpOHOMHS — HayKa O 3Be3JaxX 2
Pa3znen 2. MicTopusi pa3BUTHSI ACTPOHOMHUH I
Tema 2.1 Coaep:xkanue yue0HOro MaTepHaJa 1
Besuxue Jlexkuuu 1 1,2
aCTPOHOMBI 1| Benukue acTpoHOMBI 1
Tema 2.2 Coneprxanne yuedOHOr0 MaTepHuaJia 3
OnTuyeckas Jlexuuu 1 12
acTpOHOMMUSA 1| Onrtnueckas acTpoHOMHs 1
I[IpakTHYecKHe 3aHATHSA 2 2,3
1| M3yuenue 3Be31HOr0 HeGA C IOMOIIBIO TEIECKONA 2
Tema 2.3 Coneprxanune yuedOHOr0 MaTepHuaJa 2
Jleroucuncaenne | Jekuun 2 12
1| Jletoucuncnenue 2
Pa3znen 3. Ctpoenue CoHeuHOM CHCTEMBbI 16
Tema 3.1 Coneprxanune yuedOHOro MaTepHuaJa 6
IInanersl Jlekuuu 4 12
1| IlmaHeTsl 3eMHOM TPYMIIEI 2
2 | I1naHeThI - TUTAHTBI 2
[IpakTHyeckue 3aHATHS 2 23
1| CocTaBuTh XapaKTepHCTHKY [IAHETHI 2 '
Tema 3.2 Coaepaxanne yueOHOr0 MaTepHaJIa 6
Kocmuueckue Jlexnun 6
1,2
00beKTHhI 1| Kocmuueckue 00beKThI 4
2| ActeponiHO - KOMETHasl OIACHOCTb 2
Tema 3.3 Copaepxanne yueOHOr0 MaTepHaJIa 4
HUccnenoBanus Jexkunu 2 2
CoanevHoi 1| Uccnenoanus CONHEUHON CUCTEMBI 2
CUCTEMBI 2
2,3
1| CocraButh xapakrepucTuky JIyHbl 2
Pasznen 4. Ctpoenue u 3Boswonus Beejnennoii 12
Tema 4.1 Copaepaxanne yueOHOr0 MaTepHaJIa 4 12
Paccrosinue no Jleknuu 4 '
3Be3] 1| 3Be3na. IlpocTpaHCTBEeHHBIE CKOPOCTH 3BE3 2
2 | PaccrosHue 1o 3Be311 2 .
Tema 4.2 Coaepxanne yueOHOr0 MaTepHaJia 4
duznyeckas Jlexkuuu 2 .
npupoa 3Be3 1| ®usmueckas npupona 38e3x 2
[IpakTHyeckue 3aHATHSA 2 23
1| CocTaBuTh XapaKTePHUCTHKY 3BE3/IbI 2
Tema 4.3 Copaepaxanne yueOHOr0 MaTepHaJIa 4
lamakTuka. Jlekuuu 4
Mereranaktuka | 1| IamakTuka. 1 L2
2 | MerarayiakTuka 1
AuddepeHnupoBaHHbIi 3a4eT 2
HUTOrO: 36




2.4 Cojaep:xaHue pa3aejioB TUCHHIIAHBI

2.4.1 3auaTHA JeKINOHHOI0 THIIA

pasa
eJia

HaumenoBanue
pa3neia

Copep:xanue pa3aea

dopma
TeKyIl.
KOHTP

AcTpoHoMuSd, ee
3HaAYeHHe U
CBAI3b C IPYTUMH
HayKaM

AcTpoHOMUSL, €¢ CBS3b C ApYruMU Haykamu. CTpPyKTypa U MacIITaObI
Bcenennoit. OCOOCHHOCTH aCTPOHOMHUYECKHX METOJIOB HCCIICIOBAHUS.
HazemMHBIC W KOCMHUYECKHE TCJICCKONBI, NPUHIMI MX PabOTHI.
[IpakTHueckoe NpUMEHEHUE ACTPOHOMUYECKUX HccieqoBaHuil. Mcropus
pa3BUTUS OTEYECTBEHHOW KOCMOHABTUKHU. IlepBbIli HCKYyCCTBEHHBIN
cnytHuk 3emiu, nosieT FO.A. Tarapuna. JlocTxkeHHs] COBPEMEHHOM
KOCMOHABTHKH

Hcropus
pa3BUTHA
ACTPOHOMHUH

AcTpoHOMUSI ApUCTOTEINIST KaK «Haunboee ¢dusmueckas u3
Marematuueckux  Hayk». Kocmomormst  Apucrorens.  ['mmmapx
Hukelckuii: mepBble MaTeMaTHYECKHE TEOPHH BHUIUMOTO JIBIDKCHUS
Comama u JlyHel u Teopun 3atmenmit. IlTomemeit (acTpoHOMHS Kak
«MaTeMaTnieckoe m3ydeHue HeOa»). CozmaHue mepBOH yHUBEPCATbHON
MaTeMaTHYECKOM MOJISII MHpa Ha OCHOBE IPHHIIUIIA TEOLEHTPU3MA.
3Be3qHOoe HeOO (M3MEHEHHE BUJIOB 3BE3HOTO Heba B TEYEHHE CYTOK,
rona). JICTOMCYUCIICHHE U €0 TOYHOCTh (COMHCYHBIH U JIYHHBIH,
IOJIMAHCKUHA U TIPUTOPUAHCKUN  KaJEHJApH, IPOEKTBl  HOBBIX
KajeHgapeil). Onrudeckas acTpoHOMHS (IIMBHJIM3AIMOHHBIN 3ampoc,
TENECKOMbl:  BHJBI, XapaKTepPUCTHKH, Ha3zHaueHue). l3ydeHue
OKOJIO3€MHOTO IIPOCTPAaHCTBA (MCTOPHS COBETCKOH KOCMOHABTHKH,
COBPEMCHHBIE METOJBl HM3Y4EHHsS OJIDKHEro KocMoca). ACTPOHOMUS
JTaTTbHEro KocMoca (BOJHOBAsk acTPOHOMUS, Ha3eMHbIE U OpOWTabHBIC
TEJICCKOIIBI, COBPEMEHHBIC METObI H3yUESHNUS JAJIbHET0 KOCMOCa).

P,y

Crpoenue
CoaHe4yHoi
CHCTEMBI

Cucrema «3emist — JlyHa» (OCHOBHBIE ABIKCHHS 3eMIiTH, GopMa 3eMitH,
Jlyna—cmyTHUK 3eMJH, COJHEYHbIe W JIyHHBIE 3aTMeHHs). [Ipupoza
Jlynsr (¢pusmueckue ycnoBusi Ha JlyHe, moBepxHOcTh JIyHBI, JIyHHBIE
nopoabl). Ilmamerst 3eMHON rpymmbl  (00mias — XapakTepuCTHKA
aTMoc(epsbl, TOBepXHOCTH). [lnaHeTsI-rurantsl (0011as XapaKTePUCTHKA,
0COOEHHOCTH CTPOCHUSI, CIIyTHUKH, KOJIbLIA). ACTEPOUIbI U METEOPHTHI.
3aKkoHOMEpHOCTh B paccrosHusIX ruaHeT oT CosHna. OpOuTh
acTepouzioB. /[Ba mosica acteponoB: [ aBHEIN mosC (MEXTy OopOHTaMHU
Mapca u IOmnutepa) u nosic Koiinepa (3a npenenamu opoutsl HenTyHa,
[ImyroH — oaMH W3 KPYNHEHIIMX acTepoOMAOB  JTOTO I0fCa).
dusnveckue XapaKTepUCTHUKH acTtepouzoB. Mereoputsl. Komersl n
MeTeops! (OTKPBITHE KOMET, BHJ, CTPOCHHE, OPOHTHI, IPUpPOJa KOMET,
MeTeopsl M OonMabl, MeTeopHble MmoToku). [loHsTHe 00 acreponaHo -
koMeTHOW  omacHoctd.  HccnegoBanus ~ COMHEYHOM — CHCTEMBI.
MexnnaHeTHbIC KOCMHYCCKHEC armaparsl, HCIOJIB3yEMBIC JUIA
nccienoBanus 1iaHeT. HoBele HayuyHble uccienoBanus ColHEUYHOMN
CHCTCMBI

T,V

Ctpoenue u
IBOJTIOLHSA
Bcesiennoii

Paccrositaue 1o 3Be3n (onpeeseHne pacCTOSHUHN 10 TOTUIHBIM
napajutakcam, BUIUMbIE U aOCOJIOTHBIE 3B€3/IHbIC  BEITMYWHBI).
[IpocTpaHCTBEHHBIE CKOPOCTH 3Be3 (COOCTBEHHBIC JBUKCHHUS u
TaHTeHIIMATLHBIE CKOPOCTH 3Be31, dddekt Jloruepa u ompeeneHue
JMy4eBBIX CKopocted 3Be3nm). Dusmdeckas mnpupoma 3Be3n (IBET,
TeMIIeparypa, CIEKTPbl M XMMHUYECKHUH COCTaB, CBETUMOCTH, PaIUYCHI,
Maccel, cpemHue IUIOTHOCTH). CBs3p  MEXOy  (PUIUUCCKUMHU
XapaKTepUCTHKAMU  3Be3]l  (IuarpaMmMa  «CIHEKTP—CBETUMOCTBY,
COOTHOILIEHUE «Macca—CBETUMOCTb», BpAaLlEHUE 3BE3]] pa3IMYHBIX
CHCKTPAJBHBIX KJIACCOB). /IBOWHBIC 3Be3/1bI (ONTUYCCKUEC U (PUIUUCCKUE
JIBOWHBIC 3BE3]IBI, ONIPEAEIICHHBIX Macc 3Be3Abl W3  HAOIIOIEHHHA
JIBOMHBIX 3BE3], HCBUIUMBIC CIIyTHUKH 3BE31). OTkpeITHE
9K30IUIAaHET —  IUIAHeT, IBIDKYIIMXCS BOKPYr 3Be3d. Dusmdeckne
MepeMEeHHbIE, HOBBIE W CBEPXHOBBIE 3Be3Ibl (umedeuanl, Apyrue
(hu3nvecKre epeMeHHBIE 3BE3bl, HOBBIC H CBEPXHOBEIC). Hamra
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Ianakruka (cocra — 3Be3dbl U 3BE3JHBbIE  CKOIUICHUS,
TYMaHHOCTH, MEK3BE3IHBII T'a3, KOCMHYECKHE JIy4H U MarHuTHBIE
nons). Ctpoenue ["anakTuky, BpameHue ['anakTHKy 1 JBIDKCHUE 3BE3] B
Heil. CBepxmaccWBHAasi dUepHas Jblpa B I[EHTpe | almakTHKW.
Pagnomsmyuenne [amaktuku. Jlpyrue TamakTHKH (OTKPBITHE IPYTHX
TaJlakTUK, OIPEJEICHUE pPa3MepOB, DPACCTOAHUI M MacC TallaKTHK;
MHOT000pa3ne rajllakTHK, paAnOTaATaKTUKH U AKTUBHOCTh anep
rajlakTHK, KBa3apbl U CBEPXMAaCCUBHBIE YepHBIe JBIPHI B AApax
rajakTuK). MeraranakTuka (CHCTEMBbI TaJlakKTHK W KPYIHOMacIITaOHas
CTpykTypa Bcenennolf, pacmupenne MeTaranakTuky, THIOTe3a
«ropsauedl  BceneHHOW», KOCMOJOrMYeCKHe MoJenud BceleHHOH,
OTKpBITHE YCKOPEHHOTO pacimpeHus MertaranakTHKH).
IIpoucxoxneHue ¥ 3BOMIOLMSA 3Be3A. Bo3pacT rajmakTHK U 3Be3[.
[Mpoucxoxnenne mmaHetr (Bo3pacT 3emim W Apyrux Ten CoTHEYHOH
CHCTEMBI, OCHOBHbBIC 3aKOHOMEpHOCTH B COJHEYHOW CHCTEME, NEpBbIC
KOCMOTOHMYECKHE  THUIOTE3bl, COBPEMEHHBIE  IPEICTABICHHSI O
poucxoXxaeHnn IutaHeT). JKnu3Hb U pasyM Bo BceneHHOH (3Bomronuns
BcenenHo# u )kn3Hb, Mpo0ieMa BHE3EMHBIX IIMBUIIN3AINN).

Ipumeuanue: T — mecmuposanue, P — nanucanue pepepama, ¥ — yemuwiii onpoc, KP — konmponvras paboma

2.4.2. 3aHATHS CEMUHAPCKOI0 TUIA

— HE MPEyCMOTPEHBI

2.4.3. llpakTuyecKkue 3aHATUSA

®Dopma
Ne Haupn;e;;g‘]l::nne HaumeHoBaHue NpakTHYeCKHX padoT TeKyLIero
KOHTPOJIS
1 2 3 4
2. Hcropusi  |MI3ydeHne 3Be31HOT0 HeOa C MOMOIIBIO TEJIECKOIa
pa3BuTHA [P, ¥
ACTPOHOMUH
3. Crtpoenne  |CoCTaBUTH XapaKTEPUCTHKY IIAHETHI
CouHeynoii  |CocTaBUTh XapaKTepUCTHKY JIyHbI np, vy
CHCTEMBI
4 Ctpoenne u |CoCTaBUTh XapaKTEPUCTHKY 3BE3/IbI
IBOJIIOIM A IIP, V
Bcenennoi
2.4.4 TlpumepHasi TeMaTHKa pedepaToB
1.  ActpoHOMHUSA — JIpeBHEMIIAs U3 HAYK.
2. CoBpemeHHbIE oOcepBaTOpuu.
3. O6  wucropum BO3HUKHOBEHUS Ha3BaHUM  CO3BE3AUU U 3BE3I.
4, Uctopus KaJICHAapsl.
5. XpaHeHue U neperaya  TOYHOTO BpPEMEHU.
6. Hcropus MIPOUCXOXKIEHUSI ~ Ha3BaHMW  spyallliMX OOBEKTOB  HeOa.
7. [Ipeneccust 3eMHOI OCH M U3MEHEHNE KOOPJAMHAT CBETHII C TEYEHUEM BPEMEHHU.
8. Cucrempl  KOOpAMHAT B aCTPOHOMMHM U TPaHMIBl UX NPUMEHUMOCTH.
9. CoBpemeHHbIE UCCIIEN0BaHUs IIJIAHET 36MHOU rpynnsl AMC.
10.  ITapauxoBsIiidddeKT: 10JIb3a wi  Bpen?
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3. OBPA3OBATEJ/IBHBIE TEXHOJIOT' A

Jlns w3ydeHHWss acTPOHOMHUH TMPEAYCMATPUBACTCS HCIOJIb30BAaHHEC B YYCOHOM
npolecce AaKTUBHBIX W HMHTEPAKTUBHBIX  (OPM  TPOBEACHUS AYAUTOPHBIX U
BHEAYJUTOPHBIX 3aHATHH C IETbI0 (OPMHUPOBAHHS WU Pa3BUTHA NPOPECCHOHAIBHBIX
HaBBIKOB oOyuarommxcs. B mporecce oOydeHHS NPUMEHSIOTCS 0Opa3oBaTelIbHBIC
TEXHOJIOTUU JTUYHOCTHO-/IESATEIHHOCTHOTO, PAa3BUBAIOMIETO M MPOOJIEMHOTO OOy4YCHHS.
OO6si3aTeneH 1a0opaTOPHBIN MPAKTUKYM IO pa3jienaM AUCITUIUINHBL.

B yueOGHOM mpomecce Hapsmy ¢ TPaIWIMOHHBIMH — 0Opa3oBaTEbHBIMU
TEXHOJIOTUSIMU  WCIIONB3YIOTCS ~ KOMIIBIOTEPHOE  TECTHPOBAHHME,  TEMAaTHYCCKHE
MPE3EHTAINY, HHTEPAKTUBHBIE TEXHOJIOTHH.

3.1.00pa3oBaTe/bHbIC TEXHOJOIMHU NIPHU NMPOBEACHUH JICKIH I

Kou.
No Pazgen Buabl npuMensieMbIX 00pa3oBaTeIbHBIX TEXHOJIOTHii
qyac
1 ACTpPOHOMHUSI, ee 3HAYEeHHE U AynnoBu3yalibHasi TEXHOJIOTHs, TIPOOIEMHOE o
" [CBSAI3b ¢ IPYrUMH HAyKam U3TI0KEHUE
HUcropus pazBurus
2 pusi p [TpobGneMHOE M3T0KEHHE 4*
aACTPOHOMHH
Crpoenne CosiHeuHOM
3 p [TpobGneMHOE N3T0KEHHE 12*
CHCTEMBI
4 CTpoe];me H SBOTIONMS AynnoBu3yalibHasi TEXHOJIOTHs, IPOOIEMHOE 10*
ceaenton M3JI0KEHHE
HUroro o kypcy] 28
B TOM 4HCJIe HHTepakTuBHOE 00yuenue*| 10

3.2.00pa3oBaTesibHbIE TEXHOJOTMHU NPH NPOBEACHUM MPAKTHYECKUX 3aAHATHI

Ne Tema 3anarus Buabl npuMeHsieMbIX 00pa3oBaTeJIbHbIX Kou.
TEXHOJIOT Ui qac
1 |H3yuenue 3Be31HOr0 Heba ¢ momorbio | Kpyribliii cTos mo TeopeTndeckum 2
TCJICCKOIIA. BOoIpocamM Pemenue 3a1a4
UHAUBUAYAIBHO
2 | CocTaBUTH XapaKTEPUCTUKY TTAHETHI Jluckyccus 1o TeOpeTUIECKUM 2%

BorpocaMm PemieHue 3a1a4
UHAUBUAYAJIBbHO C T'PYIIIOBBIM
o0cyXIeHuEM

3 |CocTaBuTh XapakTepuCTUKY JIyHBI Jluckyccus 1o TeOpeTUYECKUM 2%
Borpocam. Pemenne 3aga4
WHIUBUAYAIBHO

4 | CocTaBUTh XapaKTEPUCTUKY 3BE3IbI Juckyccus o TeOpeTUYECKUM 2*
Bonpocam. Pemienue 3agau
WHJIMBU1yaJIbHO

Uroro mo xypcy| 8

B TOM YHCJIC UHTEPAKTHBHOE 00yueHue™ | 4%
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4. YCJIOBUSA PEAJIU3ALIMU ITIPOTPAMMBI YYEBHOU JUCIATIIMHBI

4.1 MartepuajabHO-TeXHHYeCKasi 0a3a, He0OX0aAMMAst JIsl OCYIIeCTBJIEHUSI
00pa3oBaTeJIHLHOIO0 NMPoIecca Mo AUCHUIIHHE

Peanmzanus yueOHON AUCIUTUIMHBI «ACTPOHOMUS» TpeOyeT HaIWYHs Yy4eOHOTO
KaOMHEeTa Ui MPOBEICHUS TCOPETUYCCKMX W MPAKTHUYECKUX 3aHATHA M J1aOOpaTOPHUIO
COOTBETCTBYIOLIETO PODUIIS.

Peammzanmss ~ y4eOHOW ~ JUCHUIUIMHBI ~ OCYIIECTBIIICTCS B CIICIHUAIBHO
000pyTOBAaHHOM KaOWHETE €CTeCTBEHHOHAYYHBIX NUCIUIUINH, KOTOPBIA BKIIOYAcT B
ceost:

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

- J0CcKa ydeOHas,

- yaeOHast MeOelb.

YueOHO-MeTOoUUecKoe ooecrevyeHme:

PaGouas yueGHas nmporpamMma

@oH/ OLIEHOYHBIX CPEJICTB

Y4yeOHuKu

Mertoandeckue pa3pabOTKH K 3aHITHAM

JnmakTiueckuid pa3gaToyHbIi MaTeprual

KapTouku-3aganus, TECTOBbIE 3aJaHUS

JleMoHCTpaImoHHbIC MaTepHAIIbI (MYJIbINMEIHHHBIC TPE3CHTAIINH, BUICOPUIHEMBI)
KoMmmiekT yueOHO-HarIIHbIX TOCOOUH MO0 aCTPOHOMUU
KoMruiekT mopTpeToB yueHbIX

MexayHapoiHasi CUCTeMa U3MEPEHUS €TMHUI]

KoMIuTeKkThl IeMOHCTpAIIMOHHBIX MPUOOPOB

KomruiekTsl mpuOopoB [71st TPOBEACHUS MPAKTHIECKUX pabOT
KoMmjekTsl Im1akaToB

DJNIeKTpOHHBIE y4eOHbIE TTOCOOUS 110 aCTPOHOMHUH

4.2 TlepeyeHb HEOOXOAMMOI0 IPOrPaAMMHOI0 o0ecneYeHust
1. 7-zip (;munensus Ha anri. http://www.7-zip.org/license.txt)

2. Adobe Acrobat Reade (mumeH3ust -
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 (mueH3ust
https://freecommander. com/ru/%dO%bb%dO%b8%d1%86%d0%b5%d0%bd%d0%b7%d
0%h8%d1%8f/)

6. Google Chrome (mueH3ust -

https://www.google.ru/chrome/browser/privacy/eula_text.html)
7. Libre Office (B cBo60aHOM J0CTYIIE)
8. Mozilla Firefox (muuensus - https://www.mozilla.org/en-US/MPL/2.0/)
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5. HEPEYEHb OCHOBHBIX 1 JOINIOJIHUTEJBbHbIX
NHOOPMAIMOHHBIX UCTOYHUKOB, HEOBXOJINUMBIX I
OCBOEHUI TNCHUITIJIMHBI

5.1 OcHoBHas IUTEpPATypa

1. Boponnos-Benbsmunos, b. A. Actponomus. ba3zoBelii ypoBeHb. 11 kimacc :
yueOnuk / b. A. Boponnos-Benssimunos, E. K. Ctpayt. - 6-¢ uza., ucnp. - Mocksa :
Hpoda, 2019, 2018. - 239 c. : un., 8 a1. uB. BKI. - (Poccuiickuit yueOHUK). - TekcT :
HEMOCPECTBEHHBIN.

2. Jlorsunenko, O.B. Actponomus : y4deOnuk / JlorBunenko O.B. — Mocksa :
KuoPyc, 2020. — 263 c¢. — (CIIO).— URL: https://book.ru/book/934186 (nara
obparmenus: 26.10.2020). — TekcT : 2IeKTPOHHBIN

3. Jlorsunenko, O.B. ActpoHomus. IIpakTukym : yueOHO-TIpakTHUeCKoe mocoodue /
Jloreunenko O.B. — MockBa : KuoPyc, 2020. — 245 c. — (CIIO).— URL:
https://book.ru/book/933714 (mata ooparenus: 26.10.2020). — TekcT : 3JCKTPOHHBIH.

5.2 lonoiHUTEIbHASA JTUTEPATYypa

1. Actponomus : yuebHoe mocobue mist CI1O / A. B. Komomuen, T. B. Kunzaeena, A.
A. CadonoB [u ap.] ; orBercTtBeHHblld pegaktop A. B. Komomuern, A. A. Cadonos. -
MockBa : IOpaiit, 2020. - 293 c. - URL: https://urait.ru/viewer/astronomiya-
455677#page/l (mara oOpamenus: 18.08.2020); Pexkum mocTyma: JUIsi aBTOPHS3.
MoJIb30BaTeNen - TEeKCT : AJIEKTPOHHBIM.

2. bnarun, A. B. Actponomus : yue6Hoe nocobue / A. B. bnarun, O. B. KotoBa. —
MockBa : HUHO®OPA-M, 2021. — 272 c. - Tekct : »snexkrpoHHeii. - URL:
https://znanium.com/read?id=360497 (mata ob6pamienus: 26.10.2020). — Pexum moctyna:
IO TOJIMUCKE.

3. INamaktukm / B.C. ABenucosa, /1.3. Bube, A.W. JIpsuenko u np. ; pea.-coct. B.I.
CypauH. — 2-¢ u31d., uchp. u gon. — MockBa : @usmarnut, 2017. — 432 c.— Pexum

JIOCTyIIa: o MTOITHCKE. — URL:
https://biblioclub.ru/index.php?page=book_view_red&book_id=485241 (mata
obpamenus: 26.10.2020).— TekcT : 3ME€KTPOHHBII.

4. I'amza, A. A. Actporomus. [Ipaktukym : yueOHnoe nocobue / A.A. 'am3a. — 2-e

u3., nepepad. — Mocksa : UTHOPA-M, 2020. — 127 c. - Tekcr : anekrponnsiid. - URL:
https://znanium.com/read?id=354030 (mata ob6pamienus: 26.10.2020). — Pexum noctyna:
10 TIOJIITUCKE.

5. Konnenuun coBpeMEHHOT0 €CTECTBO3HAHUS: aCTPOHOMHUSA : ydeOHOe mocodue Jist
By30B/ A.B.Konomueny [u ap.]; otBercTBeHHbI penaktop A. B. Komowmuerr,
A. A. CadonoB. — Mocksa : WUznmatensctBo FOpaiit, 2020. — 293 c. — Tekcr

snektpounsii / DBC IOpaiit [caiitr]. — URL: https://urait.ru/viewer/koncepcii-
sovremennogo-estestvoznaniya-astronomiya-456057#page/1 (mara oOpaIIeHHS:
26.10.2020).
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6. Mapos, M.S. Kocmoc: ot ConHeunol cuctemsbl Briayos Beenennoii / M.S1. Mapos.
— Mocksa : @usmarnut, 2017. — 532 c. : un. — Pexxum pocryna: mo nmoamucke. — URL:
https://biblioclub.ru/index.php?page=book_view red&book id=485269 (mara
obparienus: 26.10.2020). — TekcT : 37EKTPOHHBIH.

7. He60 u teneckon / K.B. Kyumos, B.I'. Kypt, I'"M. Pynuuuxkuit u np. ; pea.-cocrt.
B.I'. Cypaun. — 3-e, ucnp. u gom. — Mocksa : @usmatiut, 2017. — 436 c.— Pexum

JIOCTyTa: o TTOITHCKE. URL:
https://biblioclub.ru/index.php?page=book_view_red&book_id=485278 (mata
obparenus: 26.10.2020). — TekcT : 3ME€KTPOHHBIN.

8. [lepenpman, 5. M. 3anumarenbHas actponomus / S. U. [lepensman. — Mockaa :

N3narensctBo HOpaiit, 2020. — 182 ¢. — Texkcr : anekrponuslit / DbC IOpaiit [caiit].
— URL: https://urait.ru/viewer/zanimatelnaya-astronomiya-453263#page/l  (mata
obparenus: 26.10.2020).

9. Conneunas cucrtema / A.A. bepexunoit, B.B. bycapes, JI.B. Kcandomanurtu u np. ;
pen.-coct. B.I'. Cypaun. — 2-e uzn., nepepad. — Mocksa : ®usmatiur, 2017. — 458 c. :
) ) Pexxum JTOCTyTaA: o HOMITHCKE. - URL:
https://biblioclub.ru/index.php?page=book_view red&book id=485511 (mara

obparenus: 26.10.2020). — TekcT : 37MeKTPOHHBIN.

10.  Sze, C. A. Actponomusi. ConHevHas cucrema : ydeOHoe mocooue miusi CIIO /
C. A. SI3eB ; mox nayunoit penakmuedt B. I'. Cypauna. — 3-¢ u3f., mepepab. u J10m. —
Mocksa : UznatensctBo FOpaiit, 2020. — 336 c. — Tekcr : anekrponuHsii // OBC
FOpaiit [caiit]. — URL: https://urait.ru/viewer/astronomiya-solnechnaya-sistema-
455329#page/1 (nata odparmmenus: 26.10.2020).

5.3 [lepuoguueckne U3TAHUA

1. Bomnpocs! ucropuu, ectectBo3HaHus U TexHuku. - URL:
https://dlib.eastview.com/browse/publication/673
2. EcrectBennsie Hayku. - URL:

https://znanium.com/catalog/magazines/issues?ref=f3c77b93-239e-11e4-99c7-
90b11c31de4c

3. dusuka B mkoe. - URL: https://dlib.eastview.com/browse/publication/92106
4, dusuka 118 MKOJILHUKOB. - URL:
https://dlib.eastview.com/browse/publication/92228

5.4 Ilepeyenb pecypcoB HH(POPMANHOHHO-TEJIEKOMMYHUKAIMOHHON  CeTH
«HTEpHET», HEOOXOAUMBIX [IJISI OCBOCHUS M CHUIIIMHBI

1. OBC  «VYuuBepcuterckas  Ombmuoreka  ONLINE»: canr. -  URL:
http://biblioclub.ru

2. OBC UsnarensctBa «Jlauby: caiit. — URL: http://e.lanbook.com

3. OBC «lOpaiity»: caiit. — URL: https://urait.ru/

4 3BC «BOOK .ru»: caiit. — URL.: https://www.book.ru

5 3BbC «ZNANIUM.COMp: caiit. — URL: https://www.znanium.com

6 basel qannbix komnanuu «Mct Beioy: caiit . — URL: http://dlib.eastview.com
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https://biblioclub.ru/index.php?page=book_view_red&book_id=485269
https://biblioclub.ru/index.php?page=book_view_red&book_id=485278
https://urait.ru/viewer/zanimatelnaya-astronomiya-453263#page/1
https://biblioclub.ru/index.php?page=book_view_red&book_id=485511
https://urait.ru/viewer/astronomiya-solnechnaya-sistema-455329#page/1
https://urait.ru/viewer/astronomiya-solnechnaya-sistema-455329#page/1
https://dlib.eastview.com/browse/publication/673
https://znanium.com/catalog/magazines/issues?ref=f3c77b93-239e-11e4-99c7-90b11c31de4c
https://znanium.com/catalog/magazines/issues?ref=f3c77b93-239e-11e4-99c7-90b11c31de4c
https://dlib.eastview.com/browse/publication/92106
https://dlib.eastview.com/browse/publication/92228
http://biblioclub.ru/
http://e.lanbook.com/
https://urait.ru/
https://www.book.ru/
https://www.znanium.com/
http://dlib.eastview.com/search/simple

7. Hayunas snextponnas 6ubnmoreka «eLabrary.rux»: caiit. — URL:
http://elibrary.ru/

8. OnektpoHHas 6ubnuoteka "M3agarensckoro qoma "I'pedennukon”. - URL:
http://www.grebennikon.ru/

9. Yuusepcurerckas nuapopmanuonnas cucteMa POCCUS (YUC Poccus). - URL:
http://uisrussia.msu.ru/

10. "Jlektopuym TB" - Buneonexuuu Beaymux jiekropos Poccun. - URL:
http://www.lektorium.tv/

11. ba3za y4qeOHBIX MIIaHOB, Y4€OHO-METOIUMYECKIX KOMIUIEKCOB, TyOIUKAIIUN 1

koH(pepenmit KyoI'y. - URL: http://docspace.kubsu.ru/
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6. METOAUYECKHUE YKA3AHUSA OBYYAIOLIUMCH IO
OCBOEHMUIO JUCHHUIIJINHBI

OOyuatommecst 1751 TOTHOLEHHOTO OCBOCHHUS Y4eOHOTO Kypca «ACTPOHOMHSI
JOJDKHBI  COCTABIIATh KOHCHEKTHl KaK NPH MOPOCITYIIMBAHWU €T0 TEOPETHUECKOU
(JIeKIIMOHHOM) YacTH, TaK U IMPHU MOATOTOBKE K MPAKTHUECKUM 3aHATHAM. JKenaTenbHo,
4TOOBl ~ KOHCHEKTHl ~ JISKIMH M  CEMHUHApOB  3alUCHIBAINCh B  JIOTHUECKOH
MIOCIIEIOBATEILHOCTH M3YUEHUS Kypca U COMEPKaINCh B OJHON TETPagu. ITO 00ecreunT
OoJsiee MOJIHYIO MOJTOTOBKY, KaK K TEKYIIMM Y4YEOHBIM 3aHSATHSIM, TaK U CECCHOHHOMY
KOHTPOJITIO 3HAHUM.

Obwue npasuna 8blnoIHeHUs NUCbMEHHBIX pabom

Ha mepBoM 3aHATHM CTyIEHTHl JOJKHBI OBITH MPOMH(GOPMHUPOBAHBI O
HEOOXOJIMMOCTH COOJIFOICHUSI HOPM aKaJeMUYECKOM 3TUKH M aBTOPCKHUX MpaB B XOJe
oOydeHus. B yacTHOCTH, TPEIOCTABIISIIOTCSL CBEICHUSI:

- oOmas uagopmaiusi 00 aBTOPCKUX MPaBaXx;
— MpaBHJIa IIUTHPOBAHUS;
— npaBuiIa 0OPMIICHUS CCHUIOK;

Bce wumeronuecss B TEKCTE CHOCKM TINATEIHHO BBIBEPAIOTCS U CHAOXKaroTCs
«agpecamm».

Henmonyctumo BKIIIO4aTh B CBOIO PabOTY BBIAEPKKHU U3 pabOT APYTUX aBTOPOB Oe3
yKa3aHWs Ha 3TO, MepecKa3blBaTh 4yXKylH paboTy OJIM3KO K TEKCTYy 0€3 OTCHUIKU K HEH,
UCIIONIb30BaTh Uy)XHe wujaen 0e3 yKa3zaHus T[EePBOMCTOYHUKOB (ITO KacaeTcsi U
uHpopmauuy, HalgeHHo B WutepHere). Bce cnydyan mnnaruara J0OJKHBI  OBITh
UCKJTFOUCHHBI.

Crucox WCHONB30BAHHON JIUTEPATyphl JOJDKEH BKIIOYATh BCE HMCTOYHHUKHU
uHpoOpMaIK, HW3y4YCHHBIE W TPOpPAOOTaHHBIE CTYIEHTOM B IPOIECCE BHITOIHECHUS
paboThl, W JODKeH ObITh cocTaBleH B coorBerctBuu ¢ ['OCT P. 7.0.5-2008
«bubnuorpaduueckas ccpuika. OO1Me TPEOOBAHUS U TIPABUIAY.

Tpebosanusn k nanucanuio pegpepama

Pedepar mo maHHOMY Kypcy SBIS€TCS OJHHUM W3 METOJOB OpTaHHU3AINU
CaMOCTOATENbHON paboThl. Tembl pedepaToB SBISIOTCS JAOMOTHUTEIHLHBIM MaTEpHaIOM
JUTSL U3y4YEHUS JAHHOW JUCIUILIAHBI.

Pedepar gomkeH OBITh TOATOTOBICH COTJACHO TeMe, TPEAIOKEHHOU
npernonaBateneM. JlomyckaeTcsi caMOCTOATEIbHBIH BBIOOp TeMmbl pedepara, HO IO
COTJIACOBAHMIO C MIPEIIO/IaBATEIIEM.

Jlis wHammcanus pedepata CTYIEHT CaMOCTOSTENBHO MOAOUPAET HUCTOUYHUKH
uHpOpMaIMK 10 BRIOPAHHON TeMe (iTeparypa yueOHas, nepuoandeckas u MHTepHeT-
pecypchl).

Oo6mwem pedepara — e meree 10 cTpanut Gpopmara A 4.

Pedepar momkeH mMeTh (THTYIBHBIM JHUCT, COJEp)KAHHE, TEKCT JOJDKEH OBITh
pa30uT Ha pa3/esbl, COTIIACHO COACPIKAHUIO, 3aKIIIOUEHHE, CITUCOK JINTEPATyphl HE MEHEe
5 wucrounmkoB). OOcyxaeHHe TeM pedepaToB TMPOBOAMUTCS HA TEX MPAKTUIECKUX
3aHATHUSX, 10 KOTOPBIM OHU pacmlpeaeseHbl. DTO ABIsSETCS 00s3aTeIbHBIM TPEOOBAHHEM.
B cnywae He mnpencraBieHusi pedepara cOriiacHO YCTaHOBJIEHHOMY rpaduky (6e3
YBa)XXUTEJbHON MPUYUHBI), yUallluiics 00s13aH MOATOTOBUTH HOBBIH pedepart.

Wudopmarnust o pedepary He MoKHA mpeBbimaTh 10 MuHyT. BhIcTymarommuit
JTOJIKEH MOJATOTOBUTH KPAaTKUE BBIBOJIBI 110 TeMe pedepaTa Jijisi KOHCIIEKTUPOBAHMSL.

Cnaua pedeparta npemnojaaBaresnto 00s13aTeNbHAa.
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7. OHEHOYHBIE CPEJACTBA I KOHTPOJIA YCIIEBAEMOCTHU

7.1 IllacnopT (pOH/Ia OLIEHOYHBIX CPECTB

Ne HaumeHoBaHHE OLIEHOYHOI'O
KonTposnpyembie pa3aesibl (TeMbl) JMCHUIIIHHbI
n/n cpeacTBa
YcTHbli onpoc
1 AcTpoHOMMSI, €e 3HAYECHUE U CBSA3b C APYTHMHU HAYKaM
Pedepar
2 HcTropus pa3BUTHA aCTPOHOMMH YcTHBIi onpoc
TectupoBanue
3 Ctpoenue CoTHEYHOH CHCTEMBI VcTHBIH onpoc
IIpakTrdeckas padora
4 Ctpoenue u 3Bojonus BeejienHoi YcTHBIN onpoc
TectupoBanue

7.2 Kputepuu OLeHKH pe3yabTaTOB 00y4YeHus!

Kontponr # oOlleHKa pe3yabTaTOB  OCBOCHUS  YYCOHOW  JIUCIMILIMHBI
OCYIIECTBIISIETCSl IPENOJIaBaTEeIEM B TPOLECCE MPOBEACHUS MPAKTUYECKUX padoT,
TECTUPOBaHHUS, cOOECeOBaHUS MO pe3yJibTaTaM BBIIIOJHEHHs JIa0OpaTOpHBIX padoT, a
TaKXKe PpelIeHUs 3a]ad, COCTaBJIEHHUs pabdouyux TaOMUI M MOATOTOBKHU COOOIIEHUH K
YpOKy. 3HaHHMS CTY/ACHTOB Ha MPAKTUYECKUX 3aHATHUAX OLEHUBAIOTCS OTMETKAMHU
«OTJIIMYHOY, «XOPOLIO», «yIOBIETBOPUTEIBHO» U «HEYIOBIETBOPUTEIBHOY.

YcTHBIM Ompoc. YCTHBIM OTBET — O3TO pPa3BEPHYTBHIM pacCKa3, BKIKOYAOLIUN
TEOPETUYECKME MATEPUANIbl U IPUMEPBI UX NPUMEHEHUA. Y IOBJICTBOPUTEIbHAS OLICHKA
CTaBUTCS, €CJIU CTYACHT JIEMOHCTPUPYET HETIyOOKHE TEOPETUYECKUE 3HAHUS, TIPOSBIISET
cnabo chopMUpOBaHHBIE HABBIKM aHAJINW3a SBJIEHUM M MPOIECCOB, HEIOCTATOYHOE
yMEHHE JieJaTh apryMEHTHPOBAHHbIE BBIBOJBI M MPUBOAUTH MPUMEPHI, MOKA3bIBAET HE
JIOCTaTOYHO  CBOOOJAHOE  BIAJCHHE MOHOJIOTMYECKOW  peublo, TEPMHUHOJIOTHEH,
JIOTHYHOCTBIO U TOCJIEI0BATEIbHOCTBIO HM3JI0KEHHUS, JENaeT OMMUOKU, KOTOPhIE MOXKET
UCIIPABUTH TOJIBKO MPU KOPPEKIMH MIPENO1aBATEIIEM.

Pedepar. IIponykt camocTosTeabHOM pabOThl CTYAE€HTA, MPEACTABISIOMUN CO00i
KpPaTKO€ H3JIOKEHHWE B NHCbMEHHOM BHJIE IOJYYEHHBIX PE3YyJbTAaTOB TEOPETHUYECKOTO
aHalli3a OMpeeNIeHHON HaydyHO (y4eOHO-MCCIeNoBaTeNbCKOM) TEeMBbI, T/Ie aBTOP
packpbIBaeT CyTh HCCIEAYeMOM MpoOjeMbl, MPUBOJUT pa3IUYHbIE TOYKUA 3pEHUS, a
Takke COOCTBEHHbIE B3IJIsAbI Ha Hee. Pedepar oleHMBaeTcs MO KOJUYECTBY
NPUBJICYCHHBIX HMCTOYHUKOB, TJIyOMHE aHaju3a MpoOJIeMbl, KauyecTBE OOOCHOBAHHUS
aBTOPCKOW MO3UIINH, TTyOMHE PACKPBITHS TEMBI. Y JOBJIETBOPUTEIbHAS OLIEHKA CTABUTCH,
€cJIi TeMa OCBElIeHA JHIIb YaCTUYHO, JAOMYIICHb! (PaKTUYECKUE OUTMOKHU B COACPKAHUU
pedepara, HIM HUMEIOTCS  CYUIECTBEHHBbIE OTCTYIUJIEHUS OT TpeboBaHUM K
pedepupoBaHUIO, UITU HETIOJIIHBIE OTBETHI HA JOMOJIHUTEIbHBIE BOMPOCHI.

Tecr. Cucrema CTaHJAPTU3UPOBAHHBIX 3a1aHUM, MO3BOJISAIOIIAS
aBTOMATH3UPOBATH MPOILEAYPY M3MEPEHHUS YPOBHS 3HAHUW U yMEHUH 00ydaromierocs.
Tect orieHUBaeTCS MO KOJIMYECTBY PABUIILHBIX O0TBETOB (He MeHee 50%.).

IIpakTuuyeckas padora. [Ipaktuueckas pabota — 3T0 0COOBI BUI JEATEIHHOCTU
oOyyaronierocsi, 4TO IOpPa3yMeBAET BBINOJIHEHUS pa3HOIUIAHOBBIX 3aJlaHuil, He
CBSI3aHHBIX ¢ 00pabOTKON TeopeTHuecKoro Matepuana. Bo Bpems BBINOIHEHUS CTYIEHTY
HEO0OXO0JIMMO MCIOJIb30BATh PAHEE TOJyUYEHHbIE TEOpETUUECKHE 3HaHus. [lonoxuTenpHas
OLIEHKA CTaBUTCS, €CJIM BBIIOJIHEHBI BCE 3aJIJaHUs PAKTUYECKON padOThI C 3aMEYaHUSIMU;
CTYJIEHT OTBETUJI Ha BCE KOHTPOJIbHBIE BOIIPOCHI C 3aMEYaHUSIMHU.
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OuneHka «OTIMYHO» BBICTABISAETCSA, KOIZAa CTYIEHb IIOKa3blBA€T IIyOOKOE
BCECTOPOHHEE 3HAHME pa3jena JUCHUIUIMHBI, O0S3aTEJbHOM U JONOJHUTEIbHOU
JUTEPATypbl, apryMEHTHPOBAHO M JIOTMYECKH CTPOMHO U3JaraeT marepuai, MOXKET
NPUMEHSTh 3HAHUS JJIs aHAIN3a KOHKPETHBIX CUTYalU.

OneHka «XOpOILO» CTaBUTCA MPHU TBEPAbIX 3HAHUAX pazjena JAUCHUILINHBL,
00s13aTeNbHON  JIUTEpaTyphbl, 3HAKOMCTBE C  JIONOJIHUTENBHOM  JUTEpaTypoH,
apryMEHTHPOBAaHHOM HM3JI0)KEHUM MaTepuajia, YMEHUHM NMPUMEHUTh 3HAHUS JUIS aHAIM3a
KOHKPETHBIX CUTYalUH.

OrneHka «y/10BIETBOPUTEIBHO» CTABUTCS, KOTJ]a CTY/IEHT B OCHOBHOM 3HAET pa3fell
JUCIUIUIMHBI, MOXET MPAaKTUYECKU IPUMEHUTH CBOU 3HAHUSI.

OneHka «HeyI0BIETBOPUTEIBHO» CTABUTCS, KOT/Ia CTYJAEHT HE OCBOUJI OCHOBHOI'O

COACPKAHHUA IIpEAMETA U c1a00 3HAeT I/ISYIIaeMBIﬁ pasacia JMCHUIIINHBI.

7.3 OueHoYHBIE CPeACTBA sl MPOBeAeHHsl TeKyllleil aTTecTalun
B manHOM pasnene mpuBOAATCS 00pasIlbl OIEHOYHBIX CPeACTB. [10MHBIN KOMITIEKT
OIICHOYHBIX CPEJICTB MPUBOAUTCS B DOHJIC OIEHOYHBIX CPEICTB.

Texkymuii KOHTPOJIb IPOBOAUTCS B popMe:
-UHAUBUAYAJIBHBIA YCTHBIN OIPOC
-IMCbMEHHBIN KOHTPOJIb
-TECTUPOBAHME 110 TEOPETUUECKOMY MaTepUay
-npakTuyeckas padoTa
-3ammTa pedepara
-3aI1IMTa BBIIOJHEHHOTO 3aJaHUs

®opma Hpakrnyeckunii | JIuunblie Ipumepnbt
3Hanus Ymenus OINBIT Ka4ecTBa OLICHOYHBIX
aTTecTaluu
(BaageHmne) CTyJeHTa cpeacTs
VYceTHbll KonTtpos 3HaHni OreHKa yMeHUs Orenka Orenka KonTtpombHbIe
(MMCBMEHHBIH) | MO ONpeeNeHHBIM pasiuyarh HaBBbIKOB CIIOCOOHOCTH BOIIPOCHI 110
ompoc no | mpobiemam KOHKpETHBIE paboTsI C OTIEPATUBHO U TeMaM
TeMam HOHATHS JUTEPATypHBIMU | KadyeCTBEHHO MIPUJIATaroTCs
HUCTOYHUKAMHU OTBEYaTh HA
MOCTaBJICHHBIE
BOIPOCHI
Pedeparsr KonTtpons 3HaHuit OneHka yMeHus Onenka Onenka Temsl
O OIPENEIEHHBIM pasnu4artb HAaBBIKOB CIIOCOOHOCTH K | pedeparos
npobiiemam KOHKpPETHbIE paboTsl ¢ CaMOCTOSITENIbH | IPUJIAraloTCsA
MOHATHUS JUTEpaTypHBIMH | O paboTe u
HUCTOYHUKAMU aHamu3y
JIUTEPATYPHBIX
HCTOYHUKOB
[Ipaxktnueckne | CMBICT HOHSITHIA: OmmceiBath 1 Hasbikamu: Ornenka Tewmsl paboT
paboTe! €CTECTBEHHOHAYYHOE | OOBSCHATH OIMICAaHMS U CIOCOOHOCTH MIPHAJIATAI0TCA
SIBIICHIIE, THIIOTE34, €CTECTBCHHOHAYYH | OOBSICHEHHUS OTIEPATUBHO U
3aKOH, TEOPHS, ble SIBIICHUS U €CTECTBCHHOHAYY | Ka4eCTBECHHO
BEILIECTBO, CBOIICTBa TEII: HBIX SIBJICHUH U pemars
B3aMMOJIEHUCTBHE, JIBIDKCHUE CBOCTB Te: MIOCTaBJICHHBIE
3NIEKTPOMAarHUTHOE HeOEeCHBIX Tel 1 JBIDKEHUE Ha
ToJie, IUIAHEeTa, HCKYCCTBEHHBIX HEOCCHBIX TETH | MPAKTHYECKHUX U
3BE3/1a, TAJIAKTHKA, CITyTHHKOB 3eMJIM; | MCKYCCTBEHHBIX | JIaDOpaTOpHBIX
Bcenennas; 3HaHHE | BOJNHOBBIE CITyTHUKOB paborax 3amaun
CTPOCHUS IJIAHET, CBOICTBA CBETa; 3emny; u
3BE31, H3ITy4eHUE U BOJIHOBBIE apryMeHTHpOBa
3HaHHE CMBICTA TIOITIONIEHUE CBOJCTBA CBETA; | Thb PE3YJBTATHI

19




€CTECTBCHHOHAYUYHbl | CBETA aTOMOM. H3JTy4eHue U
X 3aKOHOB AHanm3upoBatb TIOTJIOIICHNE
KJTACCHYECKON 1 OIICHUBATh CBETa aTOMOM.
MEXaHWKH, pas3Iu4gHbIC Ananmza u
BCEMHPHOTO THIIOTE3BI OLICHNBAHHMS
TATOTEHNS], BKJIAZ MIPOUCXOKACHHUSA | PA3TMIHBIX
POCCHICKUX U KW3HU Ha 3eMie. | TUIOTE3
3apyOeKHBIX Ormuats TIPOUCXOXKACHUSL
YUEHBIX, OKa3aBIIMX | TUIOTE3bI OT JKU3HU Ha
HanOoJIbIIee Hay4HBIX TeOpHiL. | 3emie;
BIIUSIHUE Ha pa3BUTHE | JlemaTh BBIBOABI Otmuuus
ACTPOHOMHU Ha OCHOBE TUIOTE3bI OT
SKCHEPUMEHTATBH | Hay4HBIX TEOPUIl.
BIX JAHHBIX. Jlenatb BBIBOIIBI
IIpuBoauTs Ha OCHOBE
TIPHMEPBI, SKCIIEPHMEHTATb
TIOKa3bIBAIOIINE, HBIX TAHHBIX.
yro: HaOmonenus | IlpuBomuTs
1 SKCTIEPUMEHT TIPAMEPBHI,
SIBJIAFOTCS MOKa3bIBAOIINE,
OCHOBOM JIJ1s1 4TO:
BBIIBIDKEHUS HaAOJIIOCHUS U
TUIIOTE3 U TEOPUHl, | AKCIEPUMEHT
TI03BOJISTIOT SBIIIOTCS
TIPOBEPHUTH OCHOBOH 17151
HCTHHHOCTB BBIIBIDKCHHIS
TEOPETHIECKHX TUTIOTE3 U
BBIBOJIOB; TEOpHH,
€CTECTBCHHOHAYYH | TTO3BOJIIOT
ast Teopus 1aeT TIPOBEPHTH
BO3MOYKHOCTB HCTHHHOCTh
OOBSICHATD TEOPETHIECKUX
U3BECTHBIC BBIBOJIOB,;
SBJICHUA IPUPOJIBI | €CTECTBEHHOHAYY
Y Hay4Hble (paKThl, | Hasi TEOpHs 1aeT
Tpe7cKa3bIBaTh BO3MOKHOCTB
elIle HEM3BECTHBIE | OOBSICHSTH
SIBJICHHS W3BECTHBIE
SIBJICHHS
TIPUPOIBI 1
Hay4HBIC (DaKTHI,
Tpe/cKa3bIBaTh
emie
HEW3BECTHBIC
SIBIICHUS
TectupoBanue | KonTposb 3HaHMM OreHKa yMEHUS Omenka Ornenka Bormpocst
IO OTIPEIeIEHHBIM pa3nn4ath HaBBIKOB CIOCOOHOCTH MIPHAJIATaroTCs
npobiaeMam KOHKpPETHBIE JIOTHYECKOT0 OTIEPATUBHO U
TIOHATHS aHanmu3a u KaueCTBEHHO
CHHTE3a IpU OTBEYaTh Ha
COIOCTaBJIEHUHN | TIOCTABIICHHBIC
KOHKPETHBIX BOIPOCHI
MOHATUI
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I[IpumepHbIe TeCTOBbIE 3aJaHUSA

Tect mo Teme «AcTpopusuka v 3BE31HAST ACTPOHOMMUSI»

1. Teneckomnsl At HAOIIOICHUM B CBETOBBIX JIy4aX Ha3bIBAIOTCA

A. Ontnueckumu b. Pagmoreneckonamu

2. Teneckonsl 11t NpuéMa paiiOBOIH Ha3bIBAIOT

A. Ontnueckumu b, Pagnoreneckonmamu

3.KakoBa temnepatypa B uenTpe CoaHua

A.6000K  B.4x10°K B.14x10°K

4. Yto siBnsieTcss ICTOYHUKOM 3Heprun CosHIa

A. TepmosinepHble peakluy CHHTe3a JErkux sigep b. SlnepHsle peaknuym XuMHYECKUX
aneMeHTOB B. XuMmuueckue peakuuu

5.CaMy10 HU3KYIO TEMIIEPATYPy MOBEPXHOCTU UMEIOT

A. T'ony6sie 38é3nb1  b. XKéntrie 38E3161 B. Kpacuble 3Bé3ab1 ['. benbie 3BE31b1.

6. XKénteie 3B€31p1 TUA CONHIIA UMEIOT TEMIEPATYPY MOBEPXHOCTU OKOJIO

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

7. K xako#t rpymre 3BE3n oTHocutTcs Kamemra, ecmu €€ cBetumocth 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 HeiiTponHasi 3Be31a [ beictpo Bpamaromnuiics Oenbliit
KapJuK

9. Kakue HaOmMIOAeHUS TONTBEPAWIN TPOTEKAHHWE TEPMOSJEPHBIX pEaKIHi CHUHTE3a
reJivsi U3 BOJOPOJa B COIHEUHOM sipe?

A. HaOmioneHue coiaHEYHOro BeTpa b. HaGnroneHue COJNHEUHBIX TMSATEH B.
Ha6monenne pentreHoBckoro wusnydenuss Connma. I, HaOuroaenue MOTOKA
COJIHEYHBIX HEHTPUHO.

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

A.B 3Bé3max crnekTpanbHbix kinaccoB O m B rmaBHoW mocnenoBarenbHocTH. b, B
KPaCHbIX THIaHTaX M cBepxruranrax. B.B HelTpoHHBIX 3BE3HaX. I'. B Genbix
KapJIuKax.

IIpumepHbIe BONpochl 11 NPOBeIeHUs] YCTHOIO 0poca (KOHTPOJIbHBIX padorT)

1 BunuMoe nBuKeHHE CBETHJI KaK CJEACTBHE WX COOCTBEHHOTO [BUXKEHHUS B
IPOCTPAHCTBE, BpalleHUs 3eMiu 1 e€ oopauieHus Bokpyr CoJHua.

2 [Tpunnunsl ompeaeneHUs: TreorpaguuecKkux KOOPAMHAT IO ACTPOHOMHYECKUM
HAOJIIOIEHUSIM.

3 [Mpuunsasr cmensl (a3 JlyHbI, yCIOBHS HACTYIUIGHHS W TMEPHOAMYHOCTH
ConHeuHsbIX U JIyHHBIX 3aTMEHUH.

4 OcobenHoctu cyrouyHoro JswkeHus CojHI@ Ha pa3IMyHBIX IIUPOTAX B
pa3nu4HOe BpeMs roja.

5 [TpuHIMI pabOTHI U Ha3HAYEHUE TEJIECKOIIA.

6 CrniocoOrb1 onpenieneHus pacctosiHuil 10 Tes1 COIHEUYHOM CUCTEMBI M X Pa3MEPOB.
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7 B03MOXKHOCTH CIEKTPaJbHOrO aHajlnM3a M BHEATMOC(EpPHBIX HAOMIOACHMM s
U3y4EHUS PUPOAbl HEOECHBIX TE.

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

9 3akoH Kemuepa, ero oTkpeITHE, 3HAUE€HUE, IPAHUIBI IPUMEHUMOCTH.

10 OCHOBHBbIE XapaKTePUCTUKHU IUIaHET 3€MHON I'PYMIIbI, JIAHET-TUTaHTOB.

11 OTnuuuTenbHble 0COOEHHOCTH JIYHBI M CITyTHUKOB IUJIaHET.

12 Komets! 1 actepoubl. OCHOBHBIE IPECTABIECHUS O IPOUCXOKAeHUU COTHEUHOM
CUCTEMBI.

13 CounHule kKak TUIMYHAA 3Be3/1a. OCHOBHbBIE XapAKTEPUCTUKU.

14 Baxneiimue nposisnenuss ConHeuHO akTUBHOCTH. VX cBA3b ¢ reorpadpuueckumu
SIBJICHUSIMH.

15 CrniocoObl1 ompezeneHusl paccTOSIHMM 10 3BE31. EnuHUIBI paccTOSHUN U CBS3b
MEXTy HUMHU.

16 OcHoBHBbIE (hpU3HUECKUE XaPAKTEPUCTUKH 3BE3]T M UX B3aUMOCBSI3b.

17 ®dusnueckuit cmpicn 3akoHa Credana-bosnbliMaHa W €ro MNpUMEHEHUe JJis
omnpezeNneHns (PU3NIECKuX XapakTEePUCTUK 3BE3I.

18 [lepemenHble U HECTallMOHApHBIEC 3BE3NbI. VIX 3HaueHue A U3y4eHHUs] IPUPOJIbI
3BE3.

19 JIBoiiHbIE 3BE3/bI M UX POJIb B OINPENIEICHUN (PU3NYECKUX XapaKTEPUCTUK 3BE3I.
20 DBomIONU 3BE3, €€ dTalbl U KOHEYHBIE CTaIHH.

21 CocraB, CTpyKTypa U pa3mep Hamei [ anakTuku.

22 3BE3HBIC CKOTUICHUS, PU3NYECKOE COCTOSTHUE MEK3BEZTHOM CpE/Ibl.

23 OCHOBHBIE TUITBI TATAKTUK U UX OTJIIMYUTEIbHbIE OCOOEHHOCTH.

24 OCHOBBI COBPEMEHHBIX MPEJICTABICHUI O CTPOEHUH U 3BOJIOLMU Beenennoit
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7.4. O1ieHOYHBbIE CPECTB /sl MPOBeJAeHHs MPOMEKYTOUHOMH aTTecTAlH

o JInunsle [Ipumepst
dopma IIpakTuueckuit
3HaHus Ymenus KayecTBa OLIEHOYHBIX
aTTecTanun OTIBIT (BJIAJICTH)
CTyJleHTa CpencTB
Huddepennu | Kontpons OueHka yMeHHst OlrieHKa HAaBBIKOB Ornenka Bompocsr:
POBaHHBIN 3HaHUs 0A30BBIX IIOHMMATh JIOTHYECKOTO CIIOCOOHOCTH
N MPUJIATAI0TCS
3a4er MOJIOKEHHH B CIIEIUATBHYIO COIOCTABJICHUS K rpaMOTHO U
obOnactu TEPMUHOJIOTHIO XapaKTePUCTUKU YeTKO U3JIarath
aCTPOHOMUU 00BEKTOB MaTepHan
OueHka yMeHHst O11eHKa HABLEIKOB O1eHKa 3amaun
pelaTh TUMOBBIE | JIOTMYECKOTO CIIOCOOHOCTHU MIPIIAraroTCst
3aa41 B MBIIIUTCHUS TIPH TPaMOTHO U
obnactu pelIeHnn 3a1a4 B YETKO M3JIaraTth
npodeCCHOHANIbH | O0NACTH XOJI peIICHHS
Oif IeATeNbHOCTH | TPO(ecCHOHANBHON | 3a7ad B 00JacTu
ESITENBHOCTH po¢eCCHOHATD
HOH
JIeSITCILHOCTH B
apryMeHTHpOBa
Th Pe3yJIbTaThl

7.4.1 llpuMepHbIe BONPOCHI AJIsl MPOBeIeHUS MPOMEKYTOUHOI aTTeCTAIUN
(1ndpepeHuMpPOBaHHBIN 3a4€T)
1. ITepeuncnure miaHeTbl COMHEUYHOU CUCTEMBI B TIOPSIAKE UX PACIIOJIOAKEHUS OT
Comnna.
2. Ha xakue Bubl gensites mianetbl CojiHeuHOM cucteMbl? Kak oHU pacripenensroTces
10 BUIaM?
3. 3akonsl Kemnepa.
4. I'eonieHTpUYECKask U FeIMOLEHTPUYECKAS] CUCTEMBI.
5. Kak BO3HUKAIOT COJIHEUHBIC U JIYHHbIC 3aTMEeHUA? C KaKkoi MepHUOAUYHOCTHIO OHU
IIPOUCXOIAT?
6. [lepuon Bpamenus u nepuo oopaiienus 3emiau u JIyHor?
7. Kak cBsi3aHbl BpeMeHa rojia ¢ BpalieHueM 3eMin?
8. Ucropuist BO3HUKHOBEHUSI COTHEUHON CHCTEMBL.
9. Ctpoenue ConHiia (BHyTpEHHEE U BHEIITHEE).
10. O6pazoBanus Ha CoHile.
11. MarautHoe nosie CosHIa.
12. Cocrtap ConHila Mo mMacce 1 o 00bemy.
13. Ilepuoast ConHEYHON aKTUBHOCTH.
14. Kak BiusieT cojiHeYHAass aKTUBHOCTH Ha >KU3Hb Ha 3emiie?
15. Yto Ha3bIBaeTC DKIUIITUKON?
16. Yto mpeacTaBistoT co00i co3BE3/AMsI, CKOIBKO UX?
17. Kakue co3Be3aus Ha3bIBAIOTCA 30 IMaAKATbLHBIMU?
18. Kakue cymiecTBYIOT 3B€3/1HbIE KOOPAUHATHI?
19.3auem 0003HAYAIOT 3BE3/IbI B CO3BE3AUAX OYKBAMU IPeUeCcKOTo ajidaBuTa?
20. XapaKTepuCTUKH 3BE3]T
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7.4.2. IlIpuMepHbIe 3a1a4u Ha TUPPepeHIIUPOBAHHBIN 3a4eT
1. ®okycHoe paccrosiHue 0OBeKTHBa Teneckona coctaBister 900 MM, a QokycHoe
paccTOsIHUE UCIIOJIB3YEMOTr0 OKyJisipa 25 mMm. Onpenennure yBelruueHUe TENECKOIIA.
2. IlepeBeauTe B 4aCOBYIO Mepy IONTOTY [ eneHKuKa.
3. KakoBO CKJIOHEHHE 3BE3[Ibl, €CJIM OHA KYJIBMUHUPYET Ha BbicoTe 63° B ['enenmxkuke,
reorpaduyeckas MUpoTa KOTOPOro paBHa 56° c.1i1.?
4. Korga B I'punBuue 10 4 17 mun 14 ¢, B HEKOTOPOM IYHKTE MECTHOE BpeMsl paBHO 12 4
43 muH 21 c. KakoBa noarora 3Toro myHkra?
5. UYepe3 KakoM MNPOMEKYTOK BpPEMEHU TMOBTOPSIIOTCS MOMEHTbl MaKCUMaJIbHOU
ynaneHHocTd Benepsl ot 3emiiu, eciiu ee 3Be3AHbIN epuo paseH 224,70 cyt?
6. 3Be3nHbIil niepuoj obpamienus: KOmurepa Bokpyr CoiHIla cocTaBisieT okoyo 12 mer.
KaxoBo cpennee paccrosuue IOnurepa ot Connima?
7. Onpenenute paccTosHUE OT 3eMiM 10 Mapca B MOMEHT €ro IMpOTUBOCTOSIHUSA, KOTIAa
€ro rOpU30HTAIBHBIN Napajuiake paBeH 182,
8. I'opuzonTanbsHblil napannake ConHua paBeH 8,82 Ha kakoM paccTostHuu ot 3emi (B
a.e.) Haxomwics FOmuTtep, Korja ero ropu3oHTaANbHBIN Tapaiake Osut 1,5%?
9. Kocmuuecknii 3001 «I'roiirenc» 14 suBaps 2005 roga coBepiumil mocajaKy Ha CITyTHUK
Carypna Turtan. Bo BpeMs cHi>keHUs OH Tiepeaal Ha 3emitio (oTorpaduio moBEepXHOCTH
ATOro HEOECHOro Tella, Ha KOTOPOW BUIHBI OOpa3oBaHUS MOXOXKUE HAa PEKH U MOpS.
OueHuTe CpeHIOK TeMIepaTypy Ha noBepxHocTu Turana. Kak Bbl nymaere, u3 kakoi
KUJKOCTU MOT'YT COCTOSITh PEKU U MOpsl Ha Tutane?
10. Bo ckonpko pa3 3Be3na Apkryp (a Bomomaca) 6ombiie ConHIIA, €CIM CBETUMOCTH
Apkrypa B 100 pa3 Oonbliie coHeyHOM, a Temnepatypa 4500° K?
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8. JOIMMOJIHUTEJIbHOE OBECIIEYEHUE JUCIHUIIJIMHBI

Ipniaoxenune 1. KpaTrkuii KOHCHEKT JeKIMUOHHBIX 3aHATHH
Tema «IIpoucxoxaenue JIyHb»

[Tpoucxoxaenne JlyHbl OKOHYATEeNbHO €IIe He YycTaHoBieHo. Haubonee
pa3paboTaHnsl Tpu paszHble runoressl. B konne XIX B. JIx. lapBuH BBIABUHYI eunomesy,
cormacHo kotopod JlyHa wu 3emisi TEpBOHAYAIbHO COCTaBISUIM  OJIHY OOIIYIO
pacCIIaBIEHHYI0O MAacCy, CKOpPOCTh BpallleHHWs KOTOPOM YBEJIWYMBAJIACh IO MeEpe €€
OCTBIBAHUS U CXKATHUS; B pe3yjbTaTe 3Ta Macca pa3opBajach Ha JABE YACTU: OOJBIIYI0 —
3emiito U MeHbIIYI0 — JIlyHy. OTa rumore3a OOBACHSIET Mallyl0 IJIOTHOCTH JIyHBI,
00pa30BaHHON W3 BHEIIHUX CJOEB IEpBOHAaYaNbHOW Macchbl. OJHAKO OHAa BCTpeyYaeT
CEpbE3HBIC BO3PAXKEHUS C TOUKU 3PEHUSI MEXaHH3Ma MOJI0OHOTO Mpoliecca; KpoMme TOro,
MEXAy MOpoJaMU 3€MHOM OOOJIOYKM U JIYHHBIMH IOPOJAaMHU €CTh CYIIECTBEHHbBIE
r€OXUMUYECKUE PA3TUUUSL.

Tunomesa 3axeama, pa3paboTaHHas HeMelnkuM yueHbIM K. Beiizekkepom,
HIBeACKUM ydeHbIM X. Anb@BeHOM U aMmepukaHckuM yueHbM ['. FOpu, npeanonaraer,
yto JlyHa mepBoHauanbHO ObLIA MaJON IMJIAHETOM, KOTOpasl MpH MPOXOKIECHUU BOIU3U
3emi B pe3ysibTaTe BO3JAEHCTBHS TATOTEHHS IOCIEIHEW MPEBpaTUIach B CIIYTHHUK
3emnn. BepoATHOCTH Takoro coOBITHS BeChbMa Malla, M, KpPOME TOTO, B 3TOM CJIy4yae
CJIe10BaI0 Obl 0KUJATH OOJBIIETO PA3INYMs 3€MHBIX U JIYHHBIX TOPOJ.

CornacHo mpemvbeti eunomese, pa3padaTbIBaBIICHCS COBETCKUMH ydueHbIMU — O.
0. IImuarom u ero mnocieaoBarensMu B cepeaguHe XX Beka, Jlyna u 3emus
00pa3oBaINCh OJHOBPEMEHHO NYyTeM OOBEIWHEHHUS] U YIUIOTHEHHS OOJBIIOTO pPOsi
Menkux dactul. Ho JlyHa B 1ie10M mMeeT MEHbIIYIO IUIOTHOCTh, YEM 3€MJIsl, O3TOMY
BEIIECTBO IMPOTOIUIAHETHOrO oO0JaKa JOJDKHO OBLJIO Pa3feNuThesl ¢ KOHICHTpaluen
TSKENBIX 3JIEMEHTOB B 3emile. B CBSA3M ¢ 3TUM BO3HMKIIO IIPEAIOJIOKEHUE, YTO TEPBOU
Hayana QGopMHUpPOBATHCS 3eMils, OKPY>KEHHas MOIINHOW aTtMmocdepoi, oboramieHHOM
OTHOCHUTEJIBHO JIETYYUMHU CUJIMKATaMM; IIPU IOCJIEAYIOIEM OXJIaXICHUU BEIIECTBO 3TOU
aTMoc(epbl CKOHICHCHPOBAJIOCh B KOJBLO IUJIaHETE3UMaiel, U3 KOTOPbIX U
oOpazoBanach Jlyna. [locnenusisi runoreza Ha COBpeMEHHOM ypoBHe 3HaHMil (70-e rozbl
20 Beka) mpeicTaBisieTcsl HaumOojee mnpeAnoyTuTeNnbHOH. He Tak naBHO BO3HUKIA
4yeTBepTast TEOpHsl, KOTOpas M MPHUHATA ceiiuac Kak HamOojee MpaBaoNoAoOHas. ITo
TUIOTE3a THUTAHTCKOIO CTOJIKHOBEHMs. OCHOBHAas €Sl COCTOMT B TOM, 4YTO, KOTJa
IUTAHETHI, KOTOPbIE MBI BHJIUM TEMNepb, TOJNbKO elle (GOpMUPOBAINCH, HEKOE HeOecHOe
TEJIO0 BEIMYMHOM ¢ Mapc ¢ OrpoMHOM CHUJION Bpe3asioch B MOJIOAYI0 3€MIII0 TOJ
ckonb3sAumM yriaoMm. llpm srom Oonee jerkue BellecTBa HapyXHBIX CJIOEB 3€MIIU
JOJKHBI ObUTH ObI OTOPBATHCS OT HEE U Pa3JIETEThCsl B MPOCTPAHCTBE, 00Pa30BaB BOKPYT
3emMsid KOJBIO M3 OOJOMKOB, B TO BpeMs Kak sfIpo 3eMJIM, COCTOSIEe U3 JKeJesa,
COXPaHWJIOCh OBl B LENOCTH. B KOHIIE KOHIIOB, 3TO KOJBLO W3 OOJOMKOB CIMILIOCH,
obOpazoBaB Jlyny. Teopuss THraHTCKOTO CTOJIKHOBEHHS OOBSICHAET, HoueMy 3emiis
COJIEPKUT OOJIBbIIIOE KOJIUYECTBO jkene3a, a Ha Jlyne ero moutu HeT. Kpome Toro, u3
BELIECTBA, KOTOPOE [JOJKHO OblUIO mpeBpaTuThcs B JIyHy, B pe3yapTaTe 3TOrO
CTOJIKHOBEHHS BBIIEINIIOCh MHOTO PA3JIMYHBIX I'a30B — B YACTHOCTH KHUCIIOPO.
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IMpuioxenue 2
IIpakTnueckas padora Nel

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

Henu:
- IOMOYb 00Jiee YCIIEITHOMY YCBOCHHIO OCHOBHBIX ONPEEICHUN U MOHATHH, CBA3aHHBIX
¢ HeOecHOil cdepoil U cucTeMaMu KOOpAUHAT Ha HEW,

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

B nepByro ouepens oO0ydaromuecss OTBEYArOT HAa BOMPOCHI ISl CAMOKOHTPOJIS, YTO AAET
BO3MO)XHOCTh BCIIOMHUTh TEOPETHUECKHH MaTepuall MO0 TEME U IMOArOTOBUTHCS K
pEeLIEeHUIO pacYETHBIX 3aay.

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

1) BHUMATEIBHO MPOUYNTATH YCIOBUE 3a]aUH;

2) ompenenuTh, 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, IZie 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 cBetuia paseH 07

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

7. Kakoe BpeMsl OKa3bIBAIOT COTHEYHBIE Yachl?

8. Pa3zHOCTh HOATOT NByX MECT paBHa pa3HOCTU KAaKUX BPEMEH — COJIHEYHBIX WIIU
3BE3HBIX?

9. CxobKO AaT OJJHOBPEMEHHO MOKET ObITh Ha 3eme?

10. Ecniu Ol 3eMyisi HE Bpaliajgach BOKPYT OCH, TO KaKHE€ aCTPOHOMHYECKHE €IMHUIIBI
BPEMEHH COXPAHWINCH?

Ilpumeput pewrenusn pacuemnulx 3a0au

3anaua 1. M300pa3ure Ha yepTexe HeOecHYIO cepy (OCHOBHBIE KPYTH, TOUYKU U JTHHUN)
B [IPOEKIIUU HA IJIOCKOCTh TOPU30HTA.

Pewenue:

Kak u3BecTHO, mpoekiuel Kakon-1u00o TOYKH A Ha KaKyro-TMOO IJIOCKOCTh SIBIISETCS
TOYKA I[€PEeCceUYeHUs IUIOCKOCTH W NEPHEHAUKYJISApa, OIYHIEHHOIO M3 TOYKH A K
wiockoctu. [lpoeknueit oTpes3ka, NEPHEHAUKYISIPHOrO K IUIOCKOCTH, SIBJISIETCS TOYKA.
[Ipoeknuen kpyra, napajuieIbHOTO IUIOCKOCTH, SIBJISIETCA TAKOW K€ KPYT Ha IJIOCKOCTH,
MIPOEKIMENH Kpyra, NEPIEHIUKYISIPHOTO K IUIOCKOCTH, SIBJIAETCS OTPE30K, a MPOEKIUEH
Kpyra, HaKJIOHEHHOTO K IUJIOCKOCTH, SIBJISIETCSI AJUTUIIC, TeM Oosiee CIUTIOCHYTBHIN, YeM
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ommke yron Hakimona kK 90°. Takum oOpa3om, A TOTO, YTOOBI HAYEPTHTH MPOCKIUIO
HeOecHOM cdepbl Ha Kakylo-1M00 IJIOCKOCTb, HAJA0 OIYCTUTh Ha 3Ty IUIOCKOCTb
NEPIEHIUKYIISPbl U3 BCEX TOUEK HEOECHOU cephl.

[TocnenoBaTenbHOCTh NeHcTBUM cienyromas. [Ipexe Bcero, HeOOXOAMMO HAYEPTUTh
KpYT, JIeKaluil B MJIOCKOCTU MPOEKIUHU, B JAHHOM ClIy4ae 3TO OyJeT TOPU30HT. 3aTeM
HAHECTU BCE TOYKH W JIMHUH, JICKAIIHE B INIOCKOCTH TOPU30HTA. B maHHOM ciydae 310
Oynetr ueHtp HebecHol cdeprl C u Toukm tora S, ceBepa N, Boctoka E u 3amaga W, a
Takke mnonyaeHHas jauHUsA NS. Jlanee omnyckaeM NEpHEHAUKYISPbl Ha IJIOCKOCTb
TOPU30HTA U3 OCTAJIBHBIX TOUYEK HEOECHOM Cepbl U MOTyyaeM, 4TO NPOEKIUEN 3eHUTa Z,
Hagupa Z' W OTBECHOW NWHUM ZZ' Ha TUIOCKOCTh TOPU30HTA SBISETCS
TOYKa, COBMaJamoNas ¢ neHTpoM HebecHoit chepsr C (cM. puc.).
IIpoekiuent mepBoro BepTHKana SBISCTCS OTPE30K EW, wwews
MPOEKIMA HEOECHOTO MEpHMaHa COBMAJACT C MOJTYIACHHOU

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

Q’, mpoenupyroTcsi MOATOMY Ha MOJYACHHYIO JUHUIO TOXKE. *™
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 cBetminam Ha mupore Kazanu (¢ = 55°47') ornocstcs Cupuyc (o
bonwmoro Ilca, 6 = —16°40"), Kanemra (o Bo3uuuero, 6 = +45°58") u Anpnebapan (o
Tenpa, & = +16°27")? KakoBo 3Hau€HHE 3EHUTHOTO PACCTOSHUS Z OTUX 3BE37 B
MOMEHTBI KyJIbMUHAIIHI?

Pewenue:

CBeTwio OyAeT CUMTATHCS HE3aXOIAIIMM, €Clid ero BbicoTa h> 0°, HEBOCXOMASIIUM,
ecmu h < 0° BocxomsammM u 3axomammm, eciau h €(-90°; +90°). H3BecTHO, YTO
BbicoTa h =90° — @ + 6 (6 < @); h=90° - + ¢ (5 > @) B BepxHel KyinbMUHAIMH 1 h = @
+ 8 — 90° B HUXKHEHN KyJIbMUHAIINH.

Husa Cupuyca (6 < ¢) h B BepxHe#t kyapmuHamuu Oyaer 90°—55°47'+(—16°40") = 90°—
55°47'-16°40" = 17°33' > 0, h B HmwkHeW kyapMuHammu 55°47" + (-16°40") — 90°=h =
55°47" -16°40" — 90° = -50°53" < (. 3HAuuT, CBETHJIO BOCXOJAINCE M 3axOIsdIIee.
3enutHOe paccrosHEe z = 90°—h. B MomeHT BepxHell KynbMmuHaImu z = 72°27', B
MOMEHT HWKHEH KynbMUHaIMu z = 140°53".

AHanoru4HbpIe BEIYUCIEHUS TpoBoAnM Ji71st Karnesutel u Anbaebapana:

Kanemna (8 < ¢): h, = 80°11', h, = 11°45', z,. = 9°49’, 7, = 78°15’, h > 0 He3axosIICe
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" 30™,
HoBocubupck Haxonutcst B V 4acOBOM mosice.

1) Ecniu nuem B HoBocuOupcke yackl mokas3biBaroT 12:00, ToO 4TO MOKa3bIBAIOT B ATOT
MOMEHT 4yackl B Mockse?

2) Ecnmu uctuHHOE cosiHeuHoe Bpems B Hoocubupcke 12:00, To KakOBO OHO B 3TOT
MOMEHT B Mockse?

Pewenue:
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1) MockBa HaxoauTcsi BO BTOpoM 4acoBoM nosice, HoBocuOupck — B naroM. Pa3zuuiia Bo
BpEeMeHHI Mex 1y ropogamu cocrasisier 5" — 2" = 3", Korna B HoBocuGupeke momieHs, 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\41 = 3h01m.

Ecnu uctunHoe conneunoe Bpems B HoBocuOupcke 12 vaco, 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 wacosoii nosic) 22
UIOHS pon3onaeT KynbMuHaius CoNHIA, €CTU ypaBHEHHUE BPEMEHH B 3TOT JCHb PABHO
+1M20%?

Pewenue:

B momeHnT BepxHeil kynbMuHanuu CoJHIIA UCTUHHOE COJIHEUYHOE Bpems T, = 12"00™.
MecTHOE cpeHee COTHEYHOE BpeMsl OTIUYAETCS OT UCTUHHOTO HA BEJIMYMHY YpaBHEHUS
BpemeHH T, =T, +n = 12"01 ™20°. Jlnst Toro 4ToGbl HAlTH MOACHOE BpeMsl, HaJO 3HATH
Beemuproe UT =T, —A = 12"01™20°— 3"16™29°= 8"44™51°u npubasuts K Hemy
HOMep rosica B yacax T, = UT + N" = 8"44™51° + 3" = 11"44™51°,

3adauu 013 camocmoamenbHoil padoomol

1. N306pa3ute Ha yeprexke HeOecHyo chepy (OCHOBHbIE KPYrHM, TOUKM M JIMHUN)
MPOEKITNH Ha TUIOCKOCTh HEOECHOTO MEpHUAHaHa.

w

2. N3o6pasute Ha yeprexke HebecHylo chepy (OCHOBHBIE KPYrH, TOUKH M JIMHUN)
MPOCSKIIMH Ha TJIOCKOCTh MEPBOT0 BEPTHUKAIA.

o=}

3. K xakum cBetmnam Ha mmupote Tomcka (¢ = 56°28") otHocarcs Anbraup (o Opia, & =
8°48"), Ionsipuas (o bonpmoit Menseauiisl, & = +89°09") u Purens (B Opuona, 6 = —
8°14")? KakoBo 3HA4YeHHME 3CHUTHOTO PACCTOSIHMS Z 3TMX 3BE€3J] B MOMEHTHI
KyJIbMUHAIINI?

4. Jlonrora Tomcka A, = 5" 39", monrora Kasanu A, = 3" 16™. Tomck naxomutcs B V
4acOBOM IIOsICE.

1) Eciu nuem B ToMmcke yackl noka3biBatoT 13:00, TO 4TO MOKa3bIBalOT B 3TOT MOMEHT
yacel B Kazanu?

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

5. B Opute 10 yacam, HIyLIAM 110 KHEBCKOMY 3BE3IHOMY BpeMeHH, B 4"48™ HaGmoanach
BepXHss KynpMuHanus Kanemis (o = 5h10m). KakoBa pa3znocts goaror Opaa 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
OTIPEJICNIUTH 10 HOMOTpamMme (puc. 2.9, ri1. 2 mocoous).

7. Kopabnb, nmokunyBmmii Can-®pannucko yrpoMm B cpeny 12 okTa0ps, nmpuObul BO
BnaguBoctok poBHO uepe3 16 cyrok. Kakoro uucna mMecsna u B Kakoil 1€Hb HEJEIH OH
npuObLT?
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JINCT
M3MeHeHu pabouelt yueOHOM MporpaMMBbl 10 AUCIUILTAHE
OV1.08 ACTPOHOMUA

I[OHOJIHGHI/ISI N U3MCHCHUA, BHOCUMBIC B pa6011y10 InporpaMmy JHCHUILINHBI

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

[Ipennoxxenune
paboTtomarens

[Ipensioxenne
COCTaBUTEIIS
MIPOTPAMMBI

[TpuoGperenue, Paznensr Ne5 OO6HOBNIEHUE TIEPEYHS
u3JlaHue aureparypsl, | IlepeueHb ocHOBHON 1 JIUTEpaTypsl
OOHOBJIEHHE MEPEYHS U | TONOJHUTENBHON JIUTEPATYPhl
conepxkanus ObC, 6a3
JTAHHBIX

YTBepxkaeHa Ha 3aceJaHUU TPEAMETHOM (IIMKIOBOM) KOMHUCCUM MAaTeMaTHYECKUX U
€CTECTBEHHOHAYYHBIX JUCHUIUIUH MPOTOKON Ne 10 ot «25» mas 2022 .

o

3amectutens gupekropa 1o YP ¢uinunana (7% d~ T.A. Pe3yHeHKko
27 /

3aBenyromias ceKropoM Oubanorexu punnana : // / JL.I'. CokouloBa

~

WkeHep-5J1eKTPOHUK (IIPOrpaMMHO-UHDOPMAMOHHOE > ///
obecnieueHre 0Opa30BaTEILHON IPOrPaMMBbI) Z A .B.Cwmeranun
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Penensus
Ha y4eOHyIo nporpammy yuebHoi aucuuminasr OY/1.08 Acrponomus
aa crnenuansHOCTH 42.03.14 T'ocTHHMYHOE Aeio

PaGouas nporpamma yueGHoii muctmmmnn OYJ1.08 ActpoHomus paspaboTaHa Ha OCHOBE
TpeGoBanuii denepasbHOro rocyjapcTBEHHOT0 06Pa30BATEIHLHOTO cranziapra (nanee — ®I'OC),
NPCABABIAEMBIX K CTPYKTYPE, COACPIKAHHIO M pE3yJbTaraM OCBOCHHS YYeOHOH JUCIIUILIHHBI
OV]/I.08 AcTpoHOMHS B COOTBETCTBMM ¢ PeKOMEHAAUMSMH IO OpraHu3allMi MOJYyYCHHS
cpeamero odmero o0pa3oBaHus B MpejiesiaX OCBOCHHS 00pa30BaTe/IbHBIX TPOrPaMM CPEIHETO
npodeCcCHOHANBFHOr0 00pa3oBanusi Ha 06a3e OCHOBHOTO OBIIEro 0o0pa3oBaHusl C Y4eTOM
TpeGoBannit ®I'OC no crenuanbHOCTH CpemHEro NpodecCHOHATBHOrO obpazoBanus (najiee
CIIO) 42.03.14 T'ocTHHHYHOE /€110, YTBEPKACHHOTO IPHKA30M Munucrepcra o6pasoBanus
Hayku PO or 09.12.2016 Nel552, 3apeructpupopan B Munriocte Poccuu 26.12.2016 Ne 44974.

JlaHHas TporpamMMma SBJISETCS YACTHIO OCHOBHOM NpPOdeCCHOHANHHOM obpazoBaTenbHOM
nporpamMmet B cootBeTcTBHU ¢ PI'OC cpennero (nmomHoro) o6mero o6pazosanus u ®IOC no
crnenuaibHOCTH CITO 42.03.14 INoctuauyHOE €510,

Pabouas nporpamma npezmonaraeT pacnpeseieHie TeM U H3yUeHHE MaTepraia 1o paszaenam:
aCTPOHOMHMS, €€ 3HAYCHWUE M CBA3b C JPYIHMH HAyKaMl, HCTODHS DPasBWTUS aCTPOHOMHH,
crpoenre CONHEYHOM CHCTEMBI, CTPOSHHUE U IBOJIONHUS Beenennoi.

Conepxanue y4eOHOM AMCHMIUTMHBI HANpaBleHO Ha (GOPMHUPOBAHHME 3HAHHIA, YMEHHUH H
HaBBIKOB CTY/ICHTOB B o0nactu usydenus Kocmoca. B nporpaMme peanm3oBaHbl AMAaKTHYECKHE
NPUHLMIBL  OOYYEHUs: UEJOCTHOCTh, CTPYKTYPHOCTh; OTPaXK€Ha B3aMMOCBS3H MEXTY
OTACIBHBIMH 3JICMCHTAMH CTPYKTYPHI, YYTCHbl MEXNpPEIMETHbIC CBA3u (DH3UKa, XUMHS,
Ouonorus).

Temaruyeckuit wian u conepkanue y4eGHON MMCIMILUTMHBI PACKPHIBAET NOCIEN0BATEHOCTD
MPOXOXJCHASA TEM, COOTBETCTBYET y4EOHOMY IUIaHy M PacHpe]e/IeHHIO 4acoB. B mporpamme
ompeleNieHsl (opMa TNpOBENEHHMA, WM, 3a4a4d  Y4eOHOM AMCLMIUIMHEL NPEACTaBIICHBI
MaTepHallbl UL TEKYIIEH U IPOMEXKYTOYHOM aTTeCTaliH.

Hacnopt nporpaMmel 0G0CHOBAHHO H TIOJIHO OTPAKAET CONEPIKAHHUE JUCLIATUIMHEL, €6 poJib
MECTO B TIOATOTOBKC CNEUMATHCTA CPEJHErO 3BEHA, PACKpPHIBACT LENH W 3a1aud ydeGHOi
AUCUMILIMHEL. Onpezienensl TpeGoBaHMS K YMEHUSAM U 3HAHHAM CTYICHTOB.

IlepeyeHb peKOMEHIyeMOW OCHOBHOM W  JOIOJHUTEIHHOM JMTEPATYpsl  BKIIIOYAET
OOIIE/IOCTYNHbIE WMCTOYHMKH, M3JAaHHBIE B TOCIENHEE BpeMs (He mo3aHEe 5 jer).
Iepeuncientsie MuTepHeT — pecypcebl akTyaibHBI B JOCTOBEPHSI.

Paboyas mnporpaMMma JUCHMIUIMHBI «ACTPOHOMHS» MOXET OBITH PEKOMEHIOBaHA JIjist
UCTIONB30BaHMs B y4eOHOM Mpolecce MpH MOArOTOBKE MO cheumanbuoctd  42.03.14
I'ocTuHUYHOE 1€0.

Peuienzenr:
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Penensus
Ha y4eOHyIo nporpaMMmy yueGHo nucuummunasl OY1.08 AcTpoHOoMHEuS
A cnenuanbHocTy 42.03.14 TocTuHHYHOE HeJio

PaGouas mporpaMMa y4eGHOM MCIATLTHEET OV]I.08 ActpoHoMus paspaboTaHa Ha OCHOBE
TpeGoBanuii PeeparbHOro rocyjapcTBEHHOTO 00Pa30BATENBHOTO craniapra (nanee — ®I'OC),
NpEABABIACMBIX K CTPYKTYpE, COACPKAHUIO M PE3yJIbTaTaM OCBOEHMS YYeOHOMN JUCIHILTHHEI
OVI.08 AcTpoHOMHSI B COOTBETCTBMM C PeKOMEHIALMAMH IO OpraHM3aluy IOJyYCHHUS
CpenHero oOmero 06pa3oBaHus B IpelelaX OCBOCHHS 00pa30BaTeIbHBIX IPOTrpaMM CpPEJIHETO
npodeccHoHansHOro 00pa3oBaHus Ha 0a3e OCHOBHOTO OOIIEro 00pa3oBaHUS C Y4YETOM
TpeboBannit ®I'OC no CHeNHATBHOCTH CPEHETro MPO(ECCHOHATBHOTO obpazoBanus (masiee
CIIO) 42.03.14 I'oCTHHHYHOE J€ENI0, YTBEPKICHHOTO nprKa3oM MuHuCTepCTBa 00pa30BaHUs U
Haykd P® ot 09.12.2016 Nel552, 3apeructpuposan B Munrocte Poccun 26.12.2016 Ne 44974,

JlaHHas nporpamMma SIBISETCS YacTHIO OCHOBHOM NPO(ECCHOHANBHOM obpa3oBaTenbHOM
nporpammel B cooTBeTCTBUM ¢ DPI'OC cpennero (momHoro) obmero obpaszoBanus u ®I'OC 1o
cnenuanbHoCcTH CITO 42.03.14 T'octuHUYHOE femo.

Conepxanne y4eOHON IMCUMIUIMHBI HANPABIEHO Ha bopmupoBaHue 3HAHWMH, YMEHHH H
HaBBIKOB CTYJCHTOB B 00JacTH acTPOHOMHMYECKHMX HCCIenoBaHmii. PaGouas nporpamMma
TIpEMoNaracT pacHpe/eieHe TeM M M3yYECHWE MaTepuaa IO pasleliaM: acTPOHOMHS, ee
SHAYCHUC U CBA3b C IPYTMMH HAayKaMH, UCTOPHUs Pa3BUTHS aCTPOHOMHUHM, cTpoeHHe CONHEYHOM
CHCTEMBI, CTpOCHHE W dBOMOLMA BceneHHod. Temarmueckwii mwian u comepxkanue y4eGHOM
AMCLHILTMHBL pAaCKPBIBACT NOCIEN0BATENPHOCTE MPOXOX/IEHUS TEM, COOTBETCTBYET y4eGHOMY
TIaHy ¥ pacmpe/ieieHuio 4acoB. B nporpamme onpesenensl GpopMa MpoBENeHHUS, e/, 32491
Y4EOHOH NMCLMILTHHEL, NPEICTABICHBl MATEPUATHI JUTS TEKyIIeH 1 MPOMEXYTOYHOM aTTeCTAlLlUH.
B mporpamme  peanu3oBaHEI  IMJAKTHYECKHE  IPHHIMAIIBI O0ydYeHMsA: LEIOCTHOCTS,
CTPYKTYPHOCTB; OTP2)XXCHA B3aMMOCBS3b MKy OTACILHBIMH 3JIEMEHTaMU CTPYKTYpHI, YITEHEI
MEKIIPEIMETHEIE CBS3H.

ITacniopr mporpaMMEl 0GOCHOBaHHO U MOJNHO OTPaXaeT COZIepXKaHUE JAMCLMILUIUHEL, €€ POJIb U
MECTO B TIOATOTOBKC CIIELMAINCTa CPEHEr0 3BEHAa, PACKPHIBACT LENU W 3aJaud y4eGHOM
AUCHMILTHHEL. OnpezeneHs! Tpe6OBaHNS K yMEHHSM U 3HAHUSM CTYICHTOB.

IlepeyeHb pEKOMEHAYEMOW OCHOBHOM ¥  JONONHUTEIHHOM JUTEPATYphl  BKIIKOYAET
OOLIENOCTYNHbIE HCTOYHUKH, M3JAHHBIE B MOCIEIHES BpeMs (He mo3mHee 5 jer).
Ilepeuncinennsie IHTEpHET — pecypChl aKTyallbHBL U JOCTOBEPHEI.

Pabouast nporpaMma IUCIMIUIMHEI «ACTPOHOMHS» MOXET OBITH PEKOMEHIOBaHa J|isl
WCTIONb30BaHUA B y4eOHOM IMIpoliecce MpH IOATOTOBKE 10 creruagbHocTdH 42.03.14
I'octunuyHOE nEno.

Penienzenr:

MYHHIHITIATBHOTO 00pa3oBaHus ropos — Kypopt I eserdi
uM. Anmupaina XoJI0CTIKOBa» ;

E. B. ®eumikora




