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1 IIOSICHUTEJIBHAS 3AIIUCKA

1.1 Heab AMCUMIUVIMHBI. pa3BUTHE W YyriayOjeHue (pU3MYECKUX TMOHATUH HA TPHUMEpE
KOCMHMYECKHX SIBJICHUH U MPOLIECCOB, TIOKA3 NEHCTBUA (PU3MUYECKMX 3aKOHOB U 3aKOHOMEPHOCTEH
B KOCMHUYECKOM IIPOCTPAHCTBE, B YCIOBHIX, KOTOPbIE HEBO3MOXKHO CO3/IaTh Ha 3eMiIe.

1.2 Mecto aucuuniaunsl B cTpykrype OOIIL: Juciuminaa «ACTpOHOMUS» OTHOCHUTCS
K JUCIUIUIMHAM 00s3aTelnbHON YacTu (4acTu, popMHUpyeMOW ydyacTHHUKaMU 0Opa3oBaTelbHBIX
ornomrenuii) 61oka b1 (51.0.07).

1.3 JucuunjmHa HanpaBJjieHa Ha (JOpMUPOBaHUeE cJeayomux Kommerenumnii: [1K-2,
OIIK-8:

- IIK-2. Cnoco0OeH OCYyLIECTBIATh MEAATOTUYECKYIO AESTeNbHOCTh MO MPOGUIbHBIM
npeaMeram (AMCUUIUIMHAM, MOAYJISIM) B paMKax MPOrpaMM OCHOBHOT'O OOILETO W CpelHero 00-
1Iero 00pa3oBaHusl; HHINKATOPAMU JTOCTHKEHUSI KOTOPO SBIISETCS:

e [IK-2.3 Brnageer cucremoii 3HaHui 0 GyHIAMEHTAIBHBIX (DU3UYECKUX 3aKOHAX U TEO-
pHsIX, PU3HUECKON CYITHOCTH SIBJICHUN U MPOLIECCOB B MPUPO/IE U TEXHUKE.

- OIIK-8. CriocobeH oCyIIECTBIATh MEeJarornuecKyto AesTeIbHOCTh HA OCHOBE CIICIIH-
aJIbHBIX HayYHbIX 3HAHUN; HHAMKATOPAMM JIOCTUKEHUS KOTOPOU SBIISETCS:

e OIIK-8.3 JlemoHCTpUpYET CHiEMaIbHbIE HAyYHbIC 3HAHUS B TOM YHCIIE B TIPEAMETHOU
obnacTu.

1.4 TlepeyeHb MIAHMPYEMBbIX pe3yJIbTATOB 00y4eHusi. B pe3ynbTare u3yueHus AUCIIU-
TJTUHBI CTYACHT JIOJDKEH

- 3HATH!

— POJIb ¥ MECTO ACTPOHOMHH B €CTECTBO3HAHUU U UCTOPUIO €€ pa3BUTHS;

— YCTPOWCTBO U MPHUHIIMIT JEHCTBUS aCTPOHOMUYECKUX TPHUOOPOB;

— (byngameHTaTbHBIC 3aKOHBI M 3aKOHOMEPHOCTH JIS)KAIIUE B OCHOBE aCTPOHOMUYCCKUX
MPEJICTaBICHUIA:

- YMeTb!:

— UCTOJB30BaTh Pa3IMUHbIe HCTOYHUKHU ISl TOTy4YeHHs nHpopMauu o0 00beKTax, mpo-
1eccax H sIBJICHUSX, MPOUCXOISANINX B KOCMUYECKOM MTPOCTPAHCTBE;

— TIOJIb30BAThCS ACTPOHOMUYECKUMHU TPUOOpaMu U 00OpYAOBaHUEM, KOMIbIOTEPHBIMH
mporpammamu Jist 00paboTKH pe3ybTaTOB HAOJIOICHHUIA;

— OIpeeNATh MOJOXKEHNEe HeOECHBIX CBETUII Ha 3BE3JHBIX KapTax, arjacax U Ha Heoe;

— pacCUMTHIBAaTh OCHOBHBIE XapaKTEPUCTHKU HEOECHBIX OOBEKTOB, UCIOJIB3YSI aCTPOHO-
MUYECKHE CIIPaBOUYHUKH, KaJICHAapH U PE3yJIbTaThl HAOIIOICHUH:

— MOJATOTOBUTH BBICTYIUIEHUE (JIEKLUIO, Oecely W T. I.) Ul yYalluXcs U HacelleHUs IO
npo0iieMaM U3y4eHHUs KOCMOCa;

— IOATOTOBUTH M MPOBECTH aCTPOHOMUYECKOE HAOIIOIEHUE IS YUAIINXCS,;

- BJIQ/I€Th!

— BJIAJICTh 3aKOHAMH HEOECHON MEXaHUKHU JIJIs1 OOBSICHEHUSI IBHYKCHHSI HEOSCHBIX Tell

— Metofamu aHanu3a uHpopmaruu u3 CMU u oTcenBaHs HETOCTOBEPHBIX CBEJICHUH,
MCKQKAIOIINX HAYYHOE OOBSICHEHNE aCTPOHOMUYECKUX SIBJICHUN U TIPOLIECCOB;

1.5 O0masi Tpya10eMKOCTh JUCHUIIUHBI «ACTPOHOMHUS) COCTABISET 4 3a4eTHBIX eH-
uuil (nanee — 3E) (144 gaca):

KoJua-Bo
Ne HaumenoBanue pasgesna Kypc | Cemectp 4aCOB 3E
1. | OCHOBBI TPAaKTUYECKOH acTPOHO- 4 7 144 4
MUH. ACTpodu3HKa.
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[IporpamMma mpenycMaTpuBaeT U3yuyeHUE MaTepuana Ha JISKIUSIX U MPaKTUYECKUX 3aHs-
tusx. [IpenycMoTpeHa camocrosiTenbHas paboTa CTYJEHTOB IO TeMaM M pasaenam. Ilposepka
3HAaHUU OCYIIECTBISETCS PPOHTAIBHO, UHIUBUIYATBHO.

1.6 O0beM TUCUMIJIMHBI M BUIbI Y4e0OHOM 1eATeJIbHOCTH

O0beM TUCHUILUIMHBI M BH/IbI YUe0HOI JiesiTeJbHOCTH (0uHas (popMa o0yueHus)

By yueOHoi1 padoThl Bcero yacos Cemectp 7
OO01m1as TpyJ0EMKOCTh 144 144
AyJIUTOpPHBIE 3aHITHS 54 54
Jlexuun 22 22
JlaGopaTopHble 3aHITHS 20 20
[TpakTHueckue 3aHsITHs 12 12
CamocrosiTenpHas padoTta 54 54
By ©TOroBOro KOHTPOJIS 36 9K3aMeH

2 YYEBHO-TEMATHUYECKOE IINTAHUPOBAHHUE

2.1 Ouynas ¢opma o0yueHus

Jla- | IIpak- Bceero
Ne Jlek- | Oopa- | THuU. Ca- 4acoB
i HaumenoBaHnue pa3jaesia - Top- S MOCT.
pabora
Hble THS
1 |OcHOBBI chepruyecKOil aCTPOHOMUH. 1 6 10 20
2 | OcHOBBI MPAKTUYECKON AaCTPOHOMHUH. 1 8 12 24
3 |Crpoenue ConHEYHOU CUCTEMBI. 2 6 10 20
4 |KocMonaBTHKa U TIPOOJIEMBI COBPEMEHHOM 2 4 6 12
9KOJIOTHH.
5 |Metoasl acTpo(hU3NIECKUX UCCIICOBAHMIMA 2 6 10 20
U BHeaTMoc(epHas aCTpOHOMHMSI.
6 |Pusnueckas mpupona ComHia 1 6 10 20
7 |IIpupona ten CoIHEUHON CHCTEMBI U CO- 1 4 8 16
BpPEMEHHbIE IMPEJICTABICHHUS O MPOUCXOXK-
JICHUH ¥ 9BOJIIOLINY TIAHETHOW CHCTEMBI.
8 |®dusnueckas npuUposa  CTALHUOHAPHBIX 2 4 6 12
3BE31
9 |/IBoiiHbIEC U NTEPEMEHHBIE 3BE3/IBI. 1 4 6 12
10 |ITponcx0oKAEHUE W YBOJIOIHS 3BE3]] 1 2 4 8
11 |lanakTuka, €€ cocTaB, CTPOGHHE U Xapak- 2 4 6 12
TEPUCTHKHU
12 |Ipyrue ranakTUKH, UX XapaKTEPUCTHUKU U 1 4 6 12
KJ1acCU(pUKaIHUS.
13 |MeraranakTrka, € CTpOEHHE U OCHOBHBIE 1 2 4 8
CBOMCTBA.
14 |CoBpeMeHHBIE MpeACTaBICHUS 00 OOIIKX 2 2 4 8
CBOWCTBAXx M ABOJIOLMU BceneHHou.
15 |OcobenHocTr M3y4eHHS acTpOPU3NIECKO- 2 4 6 12
ro MaTepuasia B CpeIHUX Y4eOHBIX 3aBefie-
HUSX.
DK3aMeH 36
Bcero yacos 22 20 12 54 144




HNHTepakTHBHOE 00y4YeHHe O TUCHUIINHE

Ne Bun ®opmMa HHTEPAKTHBHOIO Koua-Bo
Tema 3ansaTHSA
n/n 3aHATHSA 3aHATHSA 4acos
1. | Actpodusuka Kak Hayka JIK Juckyccus 2
Bo3HHKHOBEHME 1 3BOJIIOIUSA
2. np 3ammra pedepaToB 2
acTpodu3uKu
3. | Cucrembl JICTOUCUHCIICHUS np KOJUIOKBUYM 2
4, | JlabopaTopHble pabOTHI np PaboTa B MasbIX rpynmnax 34
5. | Manslie Tesna ConHEYHOM CUTEMBI np KOJUIOKBUYM 2
6. | ITomer Ha Mapc np Ponesas urpa 2
7. | AcTpoHOMUYECKHE HAOIIOICHUS np 3ammTa TBOPUYECKUX 3aJaHUM 4
UYenoBek B MHPOpMAMOHHOM .
8. bopma np Kpyrusrit cron 2
IIPOCTPAHCTBE
EcTh 11 xu3HB Ha IpyTrux HeOec-
9. I 3amura pedepaToB 4
HBIX 00BEKTax P mpTa peep
BCEI'O: 54

3 COAEP)KAHUE TEM (PA3JIEJIOB)

Paznen 1. OcHoBbI chepryeckoil aCTPOHOMUM

ActpoHomus — Hayka o Bcenennoii. Llenu u 3amaun actponomun. OOBEKThI, U3ydaeMble
actpoHomueid. [lonpasnenenue actpoHomuu. [IpakTuyeckoe U Hay4YHOE 3HAYEHHUE ACTPOHOMHMH.
CBs13b aCTpOHOMUM C IpyTUMH Haykamu. KpaTkuii ouepk crpoeHust BeeneHHOM.

3BE3nHOE HEOO M €ro BHANMOE CyTOYHOe BpamieHue. HeGecHas cdepa, € OCHOBHBIC TOU-
KM, KPYTH U TUIOCKOCTU. ['opu3oHTaNbHAsA cucTeMa HeOecHbIX KoopauHart. [lepBas u BTopas Jk-
BaTOpUaJIbHbIE CUCTEMbI HEOECHBIX KOOPAMHAT.

Teopema 0 BbICOTE MOJIFOCAa MUpa Haja ropu3zoHToM. Bocxon u 3axoxn csetmn. Kynbmuna-
1y cBeTH. CBSI3b 3€HUTHOI'O PACCTOSTHUS M CKJIIOHEHMSI CBETUJIA, HAXOSIIETrocsl B KyJIbMHUHA-
1Y, ¢ reorpaduveckoil MUpoToil MecTa HaOIOACHUS.

Buaumoe roguunoe apmxkenne ConHna. DKINNTHKA U 304UaKalIbHBIE cOo3Be3aus. M3Mene-
HUE DKBAaTOPUANBHBIX KoopauHaT CoJNHIAa B TEYSHHE roja. DKIUNTHYECKas CUCTeMa HEOECHBIX
KOOpJMHAT.

Cyrtounoe n roguuHoe aBrxkeHue ConHIA M 3BE3] Ha pasMyHbIX mupoTax. Ce30HHBIE
W3MEHEHUs BUJa 3BE31HOTO HeOa. CMeHa BpeMEH rojia U TEIJIOBBIE Mosica 3eMITH.

Coepuueckuil TpeyroiabHUK M OCHOBHBIE (hopMyJibl chepudeckoi TpuroHomerpuu. Ila-
palakTU4yecKue TpeyroyibHukh. [Ipeodpa3oBanue KoopauHar.

Pa3nes 2. OcHOBBI NPAKTHYECKOH AaCTPOHOMMH

W3mepenune BpeMeHU. 3BE3/IHbIE CYTKHU U 3BE3HOE BpeMs. VICTUHHBIE COJTHEUHbIE CYTKH U
MCTUHHOE COJIHEYHOE BpeMsi. CpelHUEe COIHEUHBIE CYTKH U CPEIHEE COJTHEUYHOE BpeMsl. Y paBHe-
Hue BpeMeHU. CBsI3b CPETHETr0 COTHEYHOTO BPEMEHH CO 3BE3HBIM.

Cucrtembl cuéta BpeMeHH. MecTHOE BpeMsi M JOJIroTa Mecta HabmojeHus. BcemupHoe
Bpems. [losicHoe Bpems. JlekpeTtHoe Bpems. JIeTHee u 3uMHee BpeMs. JIMHUS TepeMeHbl 1aThl.

@OyHKIUH CITy>KObl BpEMEHHU: U3MEPEHNE TOYHOTO BPEMEHH, XpaHEHUEe BpeMEHH, Iepeiaya
CUTHAJIOB TOYHOI'O BpEeMEHHU Ha paccTosiHue. Bpems sdemepunHoe, 3TaloHHOE, KOOPAUHUPO-
BaHHOE.

Kanengaps u ero kpatkas ucropus. IIpoucxoxnenne xpuctuanckod 3pel. KOnuanckui
cuet Hei. Ctapblil ¥ HOBBIHM cTHIIb. COBpeMEHHbIE TPOEKTHI pe(hOpMbl KaleHaapsl.

Pasnen 3. Ctpoenne CoJiHeUHO# cUCTEMBI

Bunumoe npwkenue rianer Ha ¢one 3B€3a. Cuctema mupa Knasaus Ironemes. I'enmo-

neHTpudeckas cucremMa mupa Hukomas KomepHuka. Posb renvoneHTpusma B pa3BUTHH €CTe-
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ctBo3HaHus. Pabotrel ['ammneo TNamwnes, Ixopaano bpyno, M. B. JlomoHOocoBa 1o pa3BUTHIO
UJIeW TETMOLEHTPU3MA.

CuHoauueckuil ¥ CUAEpUYECKHU mepuoabl oOpamienus ruianer. [lnanernsle koHduUrypa-
LIMU U YCJIOBUS BUJUMOCTH IUIAHET. Y PaBHEHUSI CUHOUYECKOIO JBUKECHHUS.

3akonbl Kemnepa. DneMeHTsl OpOUT IJIaHET U OCHOBHBIE 33]]a4ul TEOPETUYECKOM acTPOHO-
MUHU. 3aKOH BCEMHUPHOIO TIATOTEHMsI U NPOBEpPKa €ro AeWcTBUs 1o JABWkeHuto JIyHbl. 3amaua
nByx Ten. O6o06menne Heroronom 3akonoB Kerepa. Onpenenenue macc HeOECHbBIX TE.

CyTOuHBIH, TOPU3OHTAJIBHBIN U TOPU3OHTAIbHBI 3KBATOPUAIbHBIN MapajlIaKChl CBETUIL.
Omnpenenenue pacctosHuii 10 Ten CollHeYHON cUCTEMbl HA OCHOBAaHUU FOPU30HTANIBHBIX Mapal-
nakcoB. OnpezeneHne TOpU30HTAIbHBIX NapajylakcoB Ha IpakTuke. OnpeneneHue pacCTOSHUN
1o Ten CoTHEeUHOM CUCTEMBI PaliOJIOKallMOHHBIM MeToaoM. OmnpezeneHre pa3MepoB U (Gopmbl
ten CoHEeYHON CUCTEMBI.

Omnpenenenue paauyca 3emund. M3mepeHue UIMHBI AYTH 3€MHOTO MEpHUIUaHa METOJOM
tpuanryisinud. Padoter @. H. Kpacosckoro u A. A. M3oToBa 1o u3yueHuto (GUTYphI U pa3MepoB
3emun. 3eMHOU cepoun. 3HAaUCHHE DJIEMEHTOB MEXTYHapOIHOT0 3eMHOr0 cepounna. [Tonstue
0 reou/e.

[TonsiTre o Bo3MyIaromieit cuiie. Bo3mylieHHOe 1 HeBO3MYIlIEHHOE JBUkKeHHE. [IpuanBel
U OTJIMBBI U UX BIIMSHHUE HA BpalieHue HeOecHbIX Ten. [lonsaTue o 3agade Tpex u 6onee Ten. Ot-
kpeiTie Hentyna u [lnytona. IlpeneccuionHoe ¥ HyTallMOHHOE OBUXKEHHs 3eMHOM ocu. Cren-
CTBUS IPELIECCUOHHOTO JABM)KEHUS 36MHOM OCH.

Bunumoe nsuxenue Jlynsl mo HeOGocBony. JlyHHas opObuta u Bo3MyIIeHHE €€ JIIEMEHTOB.
®a3p1 JIynsl. CosHEeuHbIE U JTyHHbIE 3aTMEHHUS U YCIOBHs X HacTyIuieHus. Capoc.

Paznen 4. KocMoHaBTHKA ¥ TP00JIeMbl COBPEMEHHOM IKOJIOTUH

TeopeTnueckre OCHOBBI 3allyCKa MCKYCCTBEHHBIX KOCMUYECKUX TeJl. AHAJIU3 MHTErpaia
SHEPruu U KOCMHUYECKHE CKOPOCTH. /[BMKEHHE KOCMUYECKHX alnapaToB B IMOJSX TSITOTCHUS
HeOeCcHBIX Tel U B “‘cBoO0gHOM mpocTtpancTe”. MC3 u ux kinaccudukanus.

[Ipuknagueie cnyTHuky 3emid. HaydyHoe M mpakTHYecKOe HMCIOJIb30BaHUE KOCMUYECKHX
annaparoB. M3yuenue 3emnu u3 kocMoca. KocMoHaBTHKa U Tpo0OI€MBbl COBPEMEHHOM 3KOJIOTHH.
ABTOMaTHYECKHE MEXKIIaHEeTHbIE CTaHIMK. [Ipo0ieMbl MEKIIJIaHETHBIX MEPeNETOB

Paszpnes 5. MerToabl acTpopu3snuecKuX MCCIAeI0OBAHUNA U
BHeaTMoc(epHass acTpOHOMMUSA

OcHoBHbIE TPUOOPBI U UHCTPYMEHTHI aCTPOPU3UKH, UX YCTPOMCTBO U HazHaueHue. Terne-
CKOTIBI — pe(paKTOpPbI, TEIECKONbl — PeQIeKTOPbl, MEHUCKOBBIE TEJIECKOIIbl, UX YCTPOHCTBO U
XapaKTEPUCTHUKHU.

Busyanenele u ¢ororpaduueckne Habmonenus. IlpeumymiectBa ¢otorpaduueckux
HaoOmoieHuil. OcHoBbl poTomerpun. LlIkans! 3B€31HbIX BenuunH. doToMeTpuyecKrue npudopsl.

3aKOHBI M3JIy4YECHHUS U CIIEKTPAJIbHBIE 3aKOHOMEPHOCTHU. [IpuMeHeHne ClIEeKTpaJIbHOTO aHa-
nu3a B acTpoHomMuH. CriekTpanbHble acTpoHOMuYeckue npubdopsl. [Ipunnun Jonmnepa u n3me-
PEHHE JIyu4eBbIX CKOPOCTEH KOCMHUECKUX 00BEKTOB.

[Tpoxosknenne paauoBOJIH CKBO3b 3eMHYI0 arMocdepy. Paanoreneckomnsl. Paamomeross
B ACTPOHOMHUH.

AcTtpoHoMHuUeckre 00cepBaTOPUHN MHPA.

PoxxneHne BCeBOJIHOBOM acTpOHOMHUH. AcCTpo(u3MUECKUE HCCIEI0BaHMS C BO3TYLIHBIX
[1apoB, CaMOJIETOB M reojie3ndeckux paker. BHearmocdepHble HaOM0IeHNS U UX OCOOEHHOCTH.
[TepcnekTHBBI OPOUTAIBHBIX ACTPOPUZNIECKUX 00CepBaTOPUH.

Paznen 6.@usznueckas npupoaa CosiHua

CounHile — o1Ha U3 TUNMYHBIX 3Be37. OOmue cBeaenus o ComHile U ero BpauieHue. Ousn-
yeckue xapaktepuctuku Coinia u ero cnektp. ConHeyHas NOCTOSIHHAS U €€ U3MEPEHHUE.

Bnyrpennee crpoenne Connua. Pacuer naBnenus u temnepatypsl B Henpax Coinnna. Mc-
TOYHHUKHU COJTHEYHOU sHepruu. CriocoObl nepeaadn SHEpruu OT BHYTpeHHHX oOacteit ConHia K
€ro ’TIOBEPXHOCTH .
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Conneunas ¢otocdepa u e€ ctpoenue. BHemHue ciaoun comHedHONW aTMOchephbl — XpOMO-
cdepa u KopoHa. AKTUBHbIE 00pa3oBaHus B ¢orochepe u xpomochepe (marHa, dpakensl, Gprok-
KyJIbl, XpoMOC(epHbIe BCHBIIIKH, NpoTyOepaHbl). IIpuunHbl NMosBIEHNUsS aKTUBHBIX 00pa3oBa-
Huit Ha ConHIle U UX B3aUMOCBS3b. OCOOEHHOCTH M3My4YeHHs KOpoHbl. Pamnonsinydenne ColH-
1a.

Conneuynas akTMBHOCTB. “‘CriokoiiHoe” u “Bo3myuieHHoe” CounHue. Luxnnueckuil xapak-
Tep coiHeuHoil akTuBHOCTH. Uncno Bonbda. [Jonroneprogudecke MUKIbBI COTHEYHON aKTHUB-
HocTU. Mcnonp30BaHuE COMHEUHOM SHEPIUU.

Paznen 7.@usnueckasi npupoaa teji CoJIHEYHON CUCTEMbI M COBPEMEHHbIe
npeacTaBJeHus 0 e¢ MPOUCXO0KACHUU U IBOJTIOLHH

3emurd, Kak 1utaHera CosiHeyHOU cucTeMbl. COBpEMEHHAs! MOJENb BHYTPEHHEIO CTPOCHUS
3emun. ['mapocdepa u ee pons B TemioBoM Oanance 3emin. 3eMHast atMocepa, ee CTpoeHHE,
XUMHYECKHH cocTaB U cBoicTBa. Poib rugpocdepsl u aTMocdepsl B pa3BUTHH KU3HU Ha 3eMIle.
MarunuTHOe 1nose 3eMiu u 3eMHas MaruuTochepa. CoTHEeUHO-3eMHBIE CBSI3U M UX MPOSIBICHHUS.

Jlyna — npupoansiii cnyTHUK 3emun. O0mue xapaktepuctuku JIynel. Bpamenue JIyHbl u
mbpanuu. OcoOeHHOCTH 00pa30BaHM Ha BUAUMON M 0OpaTHOM noBepxHOCTH JIyHBI. DU3nde-
ckue ycnoBus Ha JlyHe. OCHOBHbIE TUIIOTE3bl 00pa3oBaHMs JyHHOro penbeda. MccnenoBanue
JlyHbl cpencTBaMu KOCMOHaBTHKU. CBolcTBa JIyHHOTO peroiuta. CoBpeMeHHbIE TEOPUU MPOHC-
xoxaenust Jlynsl. OBosonus cucremsl 3emisi— JlyHa.

[Tmanets! 3eMHOM rpynmel: Mepkypuii, Benepa, Mapc. OcHOBHBIE (U3UYECKUE XapaKTe-
PUCTHKH IUIAHET 36MHOM rpymnmsl. MccienoBaHue IUIaHET 36MHOM IPyNIbl CPEICTBAMU KOCMO-
HaBTHKH. 3aBUCUMOCTH penbeda u (PU3NIECKUX YCIOBHI Ha MOBEPXHOCTH OT MacC U PaccTos-
Hus 10 ConHua (cocTaB, CTpOEHHE M CBOWCTBA aTMocdep, TeMIepaTypHbI peXuM Ha MX IO-
BEPXHOCTSIX). Mozienu BHyTPEHHET0 CTPOCHHUSI IIJIaHeT 3eMHOM rpynnbl. CryTHuKH Mapca.

ITnanersi-rurantel: Omurep, CartypH, Ypan m HenryH. ®usnueckue XapakTE€pUCTUKU
IJIaHeT-TUraHToB. MccnenoBaHue IIIaHET-TUTaHTOB CPEICTBAMM KOCMOHABTHKU. XUMHUYECKUN
COCTaB IJIAHET-TUTAHTOB U MOJEIM UX BHYTpeHHero crpoeHus. OOpa3oBaHus B aTMoc(epax.
TemriepaTypHbIii peKUM BEPXHUX CIOEB aTMOC(Ep TUIaHET-THTaHTOB. MarHUTHBIE TIOJIS U Mar-
HUTOCGEphl IUIaHeT-TUraHToB. CHUcTeMa CIIyTHUKOB IUIAaHET-TMTAaHTOB, UX NpUpoAa U (usnde-
CKHe XapakTtepucTuku. Kosblla MiaHeT-rUraHToOB U UX CTPOEHHUE.

OTnuuuTenbHble 0COOEHHOCTH IUIAHET 3€MHOM TPYIIIBI U IJIAHET-TUT'AHTOB.

IImyTOH 1 ero cryTHUK XapoH.

[TpaBmiio Tunmyca-bone. Acreponasl — Manble miaHeTsl ConHedyHOM cuctemsl. Ilosic
actepounnioB. dusnyeckas npupoja acrepounioB. Hanbonee nutepecuHsie actepounsl (Llepepa,
[Tannana, Becta, FOHOHa, Opot, Ukap, rpeku, TpostHub! U 1p.) [lepuonndeckue cOnmxenus He-
KOTOPBIX acTepOUIOB C 3eMJIEN M BO3MOKHOCTH MX ‘“‘CTOJIKHOBEHHUs C OOJBIIUMHU IJIAHETAMU
Conneunoii CucreMsl. MccnenoBanust acTEpOUIOB C TOMOIIBIO KOCMUYECKUX aIllIapaToB.

Kometbl. OcoOEHHOCTH ABMKEHHSI KOMET M HM3MEHEHHME MX BHJAA NpU NPUOIMKEHUH K
Connuy. Ilepuognueckne koMeTsl. CTpOEHHE KOMET, UX CBOMCTBA U XUMHUYeCKui cocras. Kiac-
cupukanua xkomer no ®.A. bpeauxuHy um ocHoBaHMs 3TOM Kiaccu¢ukauuu. Pacmang komer.
N3y4yeHne KoMeT cpeAcTBaMH KOCMOHABTHKHU.

Merteopnsie Tena. MeTeopsl u 60uI6I. MeTeopHbIE pOM U UX CBs3b ¢ KOMeTaMu. MeTteop-
Hbl€ NIOTOKU. PagniaHTbl METEOPHBIX MOTOKOB. “3BE3AHBIE HOXKAW . METEOPUTHI U UX CBSI3b C
acTeponiaMu. Pa3nuuHble THIBI METEOPUTOB U MX (QU3MYecKas MpUpoaa. 3HAUCHHE H3yueHUs
XUMHYECKOI'O COCTaBa, CTPYKTYPbI U CBOMCTB METEOPUTOB IS TIO3HAHUS OKPY>KAIOILIEr0 MUpA.

OCHOBBI IIJIAaHETHOM KOCMOTOHMH. 3akoHoMepHOcTH ColHEYHOM cucTteMbl. ['Mnoressl
KanTa u Jlamnaca. 'unoressl B. I'. ®ecenkosa u O. FO. IlImuara. Kartacrpoduueckue n nomyka-
tacTpodpuyeckue runote3sl. Bospact Connua, 3emnu u mianet. CoBpeMeHHbIE TEOPUHN O TPOHC-
XOXKIEHUM U 3BOOLNN CONTHEYHOW CUCTEMBI.

Paznen 8. ®usznyeckasi npupoaa CTallMOHAPHBIX 3BE3]1

["'oguusble napamiakcsl 3B€37. TpUrOHOMETPUYECKUI METOJ ONPEAEIIEHNS] PACCTOSHUN 10

3Be3Nl. Bunumast 3Be31Has BennunHa u 01eck 38€31. @opmyia [lorcona.



8

Mogaenu cTauMOHApHBIX 3BE3 U MCTOYHMKU 3BE3AHON 3Hepruu. CrnekTpsl 3BE31. Crek-
TpajbHas kinaccudukanus 38€37. OCHOBBI KOJOPUMETPHUH.

AOcomioTHasi 3Be3/lHAs BEJIMYMHA U CBETUMOCTb 3BE3J. DPU3MYECKUE XapaKTEPUCTHKHU
3BE3] (pa3mep, Macca, INIOTHOCTh, CBETUMOCTb, TEMIIEpATypa, XUMUYECKUN COCTaB) U METOAbI
ux onpeznenenus. [lonsaTre o mkanax 3B€31IHBIX TEMIIEPATYP.

CBsi3b MEXy OCHOBHBIMHU XapakTepucTHKamu 3Be3i. Juarpamma ['epummpynra-Peccena
(“CrIeKTp-CBETUMOCTBL’) M JuarpaMma ‘“‘macca - CBETUMOCThH . 3aBHUCHMOCTb ~pajHyc-
CBETUMOCTb-Macca”. DU3NUeCKUil CMBICI OCHOBHBIX 3aKOHOMEPHOCTEW B Mupe 3Be3ll. Bpaiie-
HUeE 3BE31. 3BE3IHEBIE KAaTAJIOIH.

Pa3nea 9. /IBoiiHble U IepeMeHHbIE 3Be3/1bl

Onrtuueckue ABOMHBIC M (U3UYECKUE TBOMHBIE 3BE3/bI. BU3yalbHO-IBOMHBIC 3BE3BI M UX
opbutsl. OnpeneneHne Macc JABOMHBIX 3BE371. Poib M3ydeHHs BH3YyalbHO-JBOMHBIX 3BE3] B
YCTaHOBJICHUH 3aBUCUMOCTH ‘“‘CBETHMOCTH - Macca’”. Macchl 3B€3] OCHOBHBIX I1OCJIEI0BATEIbHO-
crel auarpaMMsl I'epumnpyHsra-Peccena.

3aTMeHHbIe TMEepeMEHHbIE U CIIEKTPalIbHO-ABOWHbIE 3BE3/bI. [Ipobiembl 0OHapyKeHus y
3B€3/] [VIAHETHBIX CUCTEM.

Ouznyeckue nepeMeHHble 3BE3/bI, UX 00O3HauUeHHe U kiaccudukanud. [lyascupytormiue
nepeMeHHbIe 3BE3/1bI (Leden bl U TUpUIsl). MexaHu3M Imynbcanun nedens. 3aBUCUMOCTD ~Tie-
proA-cBeTUMOCTh . Onpeienenne pacCTOsSHUM J0 KOCMUYECKUX 00BbEKTOB ¢ OMOILBIO LIePen /.

OpynrtuBHbIE IepeMeHHbIe 3BE3/bl. HoBble U cBepxHOBbIE 3BE37bI. [lynbcapsl. B3pbiBHBIE
MIPOLIECCHl B MUPE 3BE3 .

Pazneu 10. IIpoucxoxaenue U 3BOJTIONNS 3Be3/

3BE3Hasi KOCMOTOHMSI — HAyKa O MPOMCXO0XKJIEHUU U pa3BUTUHU 3BE3N. ['a3ombuieBbIE KOM-
TJIEKCHI MEXK3BE3THON Cpeibl - MECTa 3apOkKACHUS 3BE3/1. DBOIIOLUS IPOTO3BE3]] U MPOTO3BE3I-
HBIX 000JIOYEK.

OcHoBHbI€ 3Tallbl 3BOMIONMH 3BE31. [lepexonnble cTaauu B *KU3HU 3Be3/bl. Mosoble me-
pemeHHble 3BE31b1. [ImaneTapHbie TymanHOCTU. KpacHble THUraHTBI. DBOJIOLUS 3BE3] B TECHBIX
JIBOMHBIX CUCTEMAaX.

Macca 3Be3/1bl — BakHeIas €€ 3BOJIIOLMOHHAS XapakTepucTuka. KoHeuHble cTaauu xKus3-
HU 3Be3/bl. benble Kapiuku, HEUTpOHHBIE 3BE3/bI U “depHbIe AbIPbI . MeTo/bl 0OHApY)KEHUs
HENUTPOHHBIX 3BE31 U “UEPHBIX JbIp”.

[TpoGiieMa cuHTE3a XUMHUYECKUX IEMEHTOB BO BeeneHHoil.

Pasnen 11.I'anakTnka, e€ cocTaB, CTpPOCHHE H XaPpAKTEPUCTHKH

I'anakTnka — quHamMmdeckas 3BE3mHAsS chucTeMa. MeToanl 3BE3THOM CTATHCTHKU W Tajlak-
TU4ecKass KoHueHTpauus 3BE3a. CocTaB M cTpoeHHe Hamed ['alakThku, €€ XapaKTepUCTUKH.
[Tonoxxenne Connua B ["anaktuke.

PaccessHHbIe U IapOBBIE 3BE3/IHBIE CKOIUIEHUs. 3BE3AHBIE aCCOLMALMN U UX OTKpHITHE B.
A. AmOapuymsinom. uddysnas marepusi: cBerible 1uddys3Hble U T€MHbIE TUPDy3HbIE TyMaH-
HocTHU. [InaneTapHble TYMaHHOCTH.

Mex3Bé3nHas cpena. [lornomenune ceera. Pacnpenenenue HeltpanbHOro Bojopoaa B I'a-
naktuke. KocMuueckue syun u marautHoe nosie ["anaktuku. Ilnockue, chepuueckue u npome-
XKyTouHble nojcucteMsl ['anaktuku. Ctpykrypa ["anakTuku.

CobcTBeHHOE ABMXKEHHE 3BE31. MeTo1bl onpe/iesieHHs] TAHT€HIMAIbHBIX CKOPOCTEH 3BE3 .
CrniocoObl ompezeneHust TyueBbIX (paAualibHBIX) cKopocTelt 3Be3l. [IpocTpaHCTBEHHBIE CKOPO-
cTH 3BE31 U JBMKeHHue COJIHEYHOH cHcTeMbl. XapakTep U OCOOCHHOCTH BpaiieHus Hamiel ['a-
JIAKTUKU. | aJTakKTHYEeCKU# o,

Pa3nes 12./pyrue raJlakTHKH, HX XaPaKTePUCTHKHU U KJIaCCHPUKALUS

Jpyrue 3BE3/1HBIE CUCTEMBI - TaJaKTUKU. MHOTrooOpasue Mupa ranaktuk. Knaccudukanus
rajJlakTHK ¥ X o06o3HaueHue. B3anmoaelcTByomye raiakTuku. PaguoramakTiuky.

JBmwxkenue ragaktuk. OnpeneneHne pacCTOSIHUHN 710 TalakTUK. 3aKkoH Xab0ia. Obuue du-
3UYECKHE XapaKTEPUCTUKH TaJlakTUK. BpallleHne ranakTik U uX Macchl. ['alakTUKU ¢ aKTUBHBI-
MU siapamu. KBazapel 1 kBa3aru. DBOIOUS TaJaKTHK.



Pasznea 13. MerarajakTuka, eé cTpoeHne U OCHOBHbIE CBOMCTBA

KpaTtHsle cucrembl ramaktuk. IIpocTpaHcTBeHHOE pacnpeneneHue rajakTuk. MecTHas
rpynna ranakTuk. CKOIUIeHHE TralnakTHUK U uX Tuibl. [Ipobiema ycTOWYMBOCTH CKOILJICHHUH Ta-
JIaKTHK.

MertaranakTika — BCS OXBa4€HHAsi COBPEMEHHBIMU METOJIaMU aCTPOHOMMYECKUX HaOIII0-
neHuil yacts Beenennoil. CtpykTypa u cBolicTBa MeTarajlakTHKY.

Paznen 14. CoBpeMeHHbIe npeacTaBJeHUs 00 001MX CBOMCTBAX M 3BOJIONMM BeeneHHoi.
Bceenennas 1. HeroTona. Mogens 0IHOPOAHON M30TPONHOM BeeneHHo.
OcHoBHble cBolicTBa Beenennoit. Kpacnoe cmenenue. Pacimpenue BeeneHHOM.
PenstuBuctckas kocmosorus. Ponb o0mieil Teopun OTHOCUTENFHOCTH B KOCMOJIOTHU. DBO-
JIIOIMOHHBIE KOCMOJIOTHYECKHE TeopuH. PenukToBoe manydeHue. Moaens “ropsiueit” Bceenen-
HoMl. [Ipobnema cunrynspaoctu. OcHOBHBIE ATanbl 3Boounn Beenennoil. CoBpeMeHHbIE KOC-
MOJIOTUYECKUE MOJIEIIH.
Pasnea 15. OcodenHocTH H3y4eHHs acTPOPU3UIECKOT0 MaTepHuaJia
B CPeIHUX Y4eOHBbIX 3aBeJeHHAX

Pousb 1 MecTo acTpoduzmueckux 3HaHUH B mporiecce (HPOPMUPOBAHHS Y YUAIIHUXCS IETIOCT-
HBIX MPEACTaBICHUN 00 OKpyXarolieM Hac mMupe. MeTonudeckue OCOOEHHOCTH M3y4UeHHUs BO-
POCOB acTPO(PM3UKHN B pa3IMYHBIX TUIAX CPEIHHUX YYeOHBIX 3aBeneHuil. Poip HarmsimHOCTH B
00y4eHUU acTPOPU3UKH.

Posp Habmonennii B actpoHoMuu. 1IkobHBIE aCTPOHOMUYECKHE TPUOOPHI U HHCTPYMEH-
Thl. KoMIuIekcHas mkonbHas miiomaaka s Hadmoaenuid. [lnanupoBanue u opranuzanus acT-
POHOMHYECKUX HAOIIOICHUMN.

BuexuaccHas pabora o actpodusuke. Opranuzaiionsbsie GopMbl U MIAHUPOBAHUE BHE-
KJIACCHOU pabOTHI IO aCTPOHOMMUH.

4 METOANYECKHUE PEKOMEHJALUU (YKA3ZAHUSA) JJISA CTYAEHTOB 110
N3YYEHUIO JUCIUIIJINHbI

I/IayquHe JUCHUIIMHBI IMPpEeAnojJaract HHTErpaiuilo €CTCCTBCHHOHAYYHBIX 3HAaHUH U
03HAKOMJICHHE C COBPEMEHHBIMH IPEJICTABICHUSMH O CTPOCHUHU M JBOJIOLUHU OKPYIKAIOIIETO
MUpa.

dopMHUpOBaHUE MOJETU OKPY’KAIOIIET0 MUpPA OCYIIECTBIISIETCS B IPOLECCE MOCELIeHUs
JIEKUUH, y4acTusl B MPAKTUKYMe, CaMOCTOSITENIbHOM paboThl ¢ yueOHMKaMU U CPeCTBaAaMH Mac-
coBOIl KOMMyHHKaIMU. [103TOMy Ba)KHBIM YCJIOBHEM H3yYEHUS IMCLUUIUIMHBI SBISETCS BIajie-
HUC COBPECMCHHBIMHA I/IH(i)OpMaHI/IOHHI)IMI/I TEXHOJIOTUSAMU.

VYyamumcs: BaXKHO YMETh He TOJIBKO MOJIydaTh HHpOpMaluio, ee 00padaThiBaTh, aHATU3HU-
POBAaTh U KPUTUUCCKHU OTHOCHUTCSA K HOBBIM 3HAHUAM. CGFOHHS[ B I/IH(l)OpMaHI/IOHHOM IMpoCTpaH-
CTBE UMeeTcs 00JIbII0E KOTMYECTBO HCKAKEHHBIX, HEJIOCTOBEPHBIX CBEJICHHI, 0COOEHHO B 00I1a-
CTH SIBIICHHH U TIPOIIECCOB, MPOUCXOIAIINX B KOCMOCE, KOTOPbIE HMEIOT CEHCAITMOHHYIO HaIlpaB-
JIEHHOCTb M UCMOJb3YIOTCS JUI IPUBJICUEHHUs UHTepeca ydauuxcs U Hacenenus k CMU, uzme-
HEHHSI MUPOBO33PEHUS HACEICHUSI.

B mpornecce n3yueHust TMCHMIUIMHBI OakanaBpaM I1eJIecoo0pa3HO paccMaTpUBaTh MHQOP-
MaIMOHHOE MPOCTPAHCTBO KaK BMECTHIIMINE CaMOi pa3HOOOpa3HOH mH(OpMAIK M OYEHb OCTO-
POXHO C Hell oOpalaThCesl.

C yuyeToM BBIIIECKA3aHHOTO B YY€OHYIO JAMCHUIUIMHY BKJIIOYEHBI y4eOHBbIE 3aJaHMs pa3-
JMYHBIX BUJOB, MO3BOJISIOIIME OBJIAJAECTh YMEHHUSAMHU HUCKaTh W HCHOJIB30BAaTh MH(OPMAIMIO U3
CaMbIX pa3JINYHbIX UCTOYHUKOB.

1. [loaroroBka K 3aHATUSAM NPAaKTUKyMa, YUUThIBas, yTo 50% BpeMeHU HAa OCBOCHHE JTUC-
IIUTUTAHBI JIOJDKHA 3aHUMATh CaMOCTOSITENIbHAs paboTa, mperonaraeT HeoOX0IMMOCTh OpraHH-
3alMu paboOThl CTYJIEHTOB B COBPEMEHHOM HH(OPMALMOHHOM IpocTpaHcTBe. [y camocTos-
TEJIEHOTO M3yYeHUs Y4eOHOTO MaTepuaia IIeJIecO00pa3HO HCIOIB30BaTh PEKOMEHIYEMYIO OC-
HOBHYIO M JIOTIOJHUTEJBHYIO JINTEPATYPY, HHOOPMAIIMOHHBIE CUCTEMBI, CJIOBAPHU U CIIPABOYHM-
KH, OMTMCAHUS JTAOOPATOPHBIX padoT.
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2. Tewmbl pedepaToB ydanuMucs BBIOMPAIOTCS MO HMHTEpecaMm, JIMOO WX pacmhpenesser
npenoaaBaresb. bakagaBpbl TOTOBST TEKCT BBICTYIUIEHHS U MIPE3EHTALMIO, UCIIOJIb3Ys B OCHOB-
HOM MHTepHeT-pecypebl. BaxkHo 00paTuTh BHUMaHKME 0akaaaBpOB Ha BO3MOYKHOCTh ITOMCKA He-
00xoanMoit nHpopMaLuu U ee 00pabOTKU C TOMOIIBI0 COBPEMEHHBIX TEXHOJOTHA. 3aIuTa pe-
(epaToB OCYILECTBIIAETCS HA 3aHATUAX IpakTHkyMa. Ilocie coolbuieHus cryaeHTa NpoBOAUTCS
00Cy»X/ileHue BBICTYIUICHHUS, a MPEIoIaBaTellb aKIEHTUPYET BHUMaHHE Ha 0ojiee BaXKHBIX €ro
mostokeHusax. MakcumaipHas oreHka 10 0amwios.

3. TBopueckue 3aJaHMs BHIMOJHSAIOTCS B MPOLIECCE CAMOCTOATENbHON paboThl. CTyneHTHI
BBINOJIHAIOT 33/1aHUs] UHAMBHyanbHO. O0bEM TEKCTa, CIaBaeMOIo MPErnoAaBarelto, 10 5 crpa-
HUIl uepe3 1,5 unrepBan, pazmep mpudta — 14. O0sA3aTeIbHO TOTOBUTCS MYJIbTUMEANA MPE3CH-
Tanusl.

3amuTa TBOPUYECKUX 3aJaHUIl OCYLIECTBIISETCS Ha 3aHATHSAX MPAKTUKyMa IpU OpraHu3a-
UM TUCKYCCUI M KPYIUIBIX CTOJIOB, @ TAKXK€ BO BPEMs IPOBEIECHUS aCTPOHOMUYECKUX HAOJIO-
JICHUH.

B nocoOum mnpencrtaBieHbl TakKe KOHTPOJIbHBIE BOIPOCHI 110 BCEM pasjeliaM COBpE-
MEHHOT'0 Kypca aCTpPOHOMHUH, KOTOPBIE ITO3BOJISIT POBEPUTH YPOBEHb YCBOEHUS U3YYEHHOI'O Ma-
Tepuaa.

[Ipexxae ueMm NpUcCTYNUTh K BBIMOJIHEHUIO 3aJaHUM 111 CAMOKOHTPOJIS, CTYI€HTaM HEe00-
XOJMMO M3Y4YHUTh PEKOMEHIYEeMYI0 MO KaxIoi Teme sutepaTypy. OOIIMM CIUCOK y4ueOHOI,
y4e0HO-METOINYECKON U HAyYHOU JIUTEpaTyphl IPEICTABICH B OTAEIBHOM pa3/ese Mocoous.

[TockonbKy CTyneHTBl (U3MKO-MAaTEMAaTHYECKOro (hakynbTeTa CAAOT T'OCYJapCTBEHHBIH
sKk3aMeH 1o gusuke 1 TUMO®D, cocTaBHON YacThIO KOTOPBIX SIBJISIOTCS BOIPOCHI U MOHATHUS 110
actpousuke, B pabouyro IporpaMMy BOIILIM PEKOMEHJIALUH 10 MOJrOTOBKE K UTOrOBOM aTTe-
cranuu. [locoOue BKIIIOYAET CHMCOK TEOPETUYECKHX BOMPOCOB K TOCYAAPCTBEHHOMY 3K3aMEHY
1o uzydaemoi qucuuiuiiHe. Ha camocrostenbHyto paboty cryneHTam otBoautcs 50% oOuiei
TPYJOEMKOCTH OCBOEHHUS AMCUUILIMHBL. CamocTosTeNbHas padoTa NpernoaaraeT OCBOCHUE Ya-
CTH TEOPETHUYECKOro MaTepuana Mo ydyeOHUKaM M y4eOHbIM MOCOOMSAM, NOJArOTOBKA K Jlabopa-
TOPHOMY TIPAaKTUKyMy, pelICHHE 3ajay; HamucaHue pedeparoB, ¢ MOCIEAYIOUICH UX 3alIUTOM,
IOArOTOBKY K KOJJIOKBUYMAaM, BBIIIOJHEHHE TBOPUYECKUX 3a/JlaHUM, BBIIIOJIHEHUE CAMOCTOSITEIb-
HBIX HaOJI0J€HUI aCTPOHOMUYECKUX SIBJICHHM.

Jiis opranu3zainum yueOHoro mporecca UCIob3yoTCs:

1. OCHOBHBIE U JIONOJHUTENbHbIE YUEOHUKHU (CIIUCOK JIUTEPaTyphl JaeTcsl Ha MEepPBOM Jek-
1IUH).

2. Y4eOHble KapThl U aTachl (MMEIOTCS B KAOMHETE aCTPOHOMUU M OMOIMOTEKE YHUBEPCH-
TeTa, a TaKke B HH(PopMallMOHHBIX pecypcax VHTepHer). [loaBrkHas kapTa 3Be3/1HOT0 Heba n3-
rOTaBJIUBAETCS CTYACHTAMU WHIUBUAYAIbHO.

3. B mutaHe ka)xJ0M JIEKLMU BbIJENEH Y4eOHBINH MaTepuan JUis CaMOCTOSATENbHOTO U3yde-
HUS, YKa3bIBaeTCs JOMOJIHUTENbHAS TUTEpaTypa U UHPOPMAIIIOHHBIE PECYPCHI.

4. JIabopaTopHBIN MPAKTUKYM (COIAEPKHUT ONMHUCAHHUE JAOOpaTOPHBIX paboT, 3adaHUs JUIS
CTYJI€HTOB, KOHTPOJIbHBIE BOIPOCHI JJIsl OTUYETA).

YuebHO-MeTOAUUECKOE 00ecIieUeHHe CAMOCTOSTEeIbHOM paﬁoTbl
CTYACHTOB IO JTUCHHUIIJINHE

KoimnuecTBo
Ne ®opMbl/BHABI 4acos, B
i HaumenoBanue pa3saena CaMOCTOSTEILHOMN COOTBETCTBMH €
padoThI y4eOHo-
TEeMaTHYeCKUM
1 |OcHoBbI chepruecKoil aCTPOHOMHH. 10
2 | OcHOBBI MPAKTHYECKON aCTPOHOMHUH. 12
3 |Crpoenue ComHeuyHON CHCTEMBI. 10
4 | KocMOHaBTHKA M IPOOJIEMbl COBPEMEHHOM 6
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DKOJIOTHU.

5 |Mertoasl acTpodU3UIECKUX HCCIICTOBAHUN 10
¥ BHeaTMOoc(epHasi aCTPOHOMHUSI.

6 |Dwusmyeckas npupona ConHia 10

7 |IIpupona ten CoOIHEUHOM CHCTEMBI U CO- 8

BPEMCHHEBIC IPEACTABICHUA O IPOUCXOXK-
JCHHH 1 OBOJOIHNH IJIAHETHOM CHCTEMEI.

8 |Ousnyeckas NOpUPOAA  CTAMOHAPHBIX 6
3Be31

9 | /IBoliHbBIE M IEPEMEHHBIC 3BE3IBI. 6

10 |ITponcxoKAEHUE U IBOJIOUS 3BE3]] 4

11 |TI'anmaktwka, €€ cocTaB, CTPOCHHE W Xapak- 6
TEPUCTUKH

12 |[Ipyrue rajakTUKH, UX XapaKTEPUCTHKU U 6
Kyaccuukanms.

13 |MeraranakTrka, € CTpOGHHE U OCHOBHBIE 4
CBOWCTBA.

14 |CoBpeMeHHBIC TPEICTABJICHUS 00 OOIINX 4
CBOMCTBAX M 3BoJironnu BcenenHo.

15 |OcobeHHOCTH M3Yy4eHHS acTPO(DHU3NIECKO- 6
ro MaTtepuaia B CpeIHUX y4eOHBIX 3aBejie-
HUSX.

Bcero yacos 108

5 IPAKTUKYM 110 JIMCHUIIJIMHE

[IpakTUKyM BKJIIOYaeT J1abopaTopHbIe pabOThl, KOJUIOKBUYMBI, 3aHITHS IO PEHICHUIO 3a-
Jlad ¥ aCTPOHOMHUYECKUE HAOJIIOICHHUSL.

B mporuecce BbIOMHEHUS MPAKTUKyMa HEOOXOAMMO BBIIIOJIHUTE ClEAyIoLue JadopaTop-
Hble pa0oThI:

1. 3yuyeHue 3j1eMeHTOB HeOecHOM cdepbl U CHCTEM ACTPOHOMHYECKHX KOOPAMHAT.
3Bé3HbIC KAPTHI U ATJIACHI, HIKOJbHBII ACTPOHOMHUYECKHH KaJleHaapb — 4 yaca.

[lenb paboThl: O3HAKOMUTHCS C OCHOBHBIMH 3JI€EMEHTaMU HEOECHOH cdepbl U cucTeMamu
aCTPOHOMMYECKHX KoopauHaT. HaydnuTecsi 0OBACHATH, IPU MOMOIIM MOJIeN HeOecHOH cdepsl,
HEKOTOpbI€ aCTPOHOMUYECKUE SIBICHUS U WUIIOCTPUPOBATh BayKHEHIINE MOHATUS chepruecKoit
ACTPOHOMHH.

OGopynoBanue: Mojenb HeOecHOU cdephl, 3eMHOU T00yc, onucanue padotsl. [ToaBuk-
Has KapTa 3BEe3JHOr0 Heba IIKOJIBHOIO TUIA, JEMOHCTpAllMOHHAs KapTa 3BE3JHOro Heba, Mo-
IBIDKHAs kapTta 3BE3nHoro Heba JI.B. Kannayposa, yueOHbI atnac 3Be3qHoro Heba A.J[. Map-
neHckoro mwiu A.A. MuxaisioBa, NIKOJIBHBII aCTPOHOMUYECKUN KaJleHJapb, TPAHCIOPTHUP, JIH-
HellKka, MUKPOKAJIbKYJISTOP, OMCaHue paboThl.

2. DeMeHTBHl NMpakTH4Yeckoii acTpoHomMuu. OmnpeejieHHe XapaKTePUCTHK MAaJbIX
TeJlecKonoB — 4 yaca.

[{esib pabGoThl: [T03HAKOMUTBCS ¢ METOJIaMH OIpeIeNIEHUs Teorpaguueckux KOOpAUHAT MO
HAOJIFONEHNIO HeOECHBIX CBETHIL.

[TpuGopsl 1 _obopyaoBaHue: YIIIOMEPHBIH MHCTPYMEHT (TEOAOJNT), MUKPOKAIBKYISATOD,
reorpaduyuecKuii TI00yC, aCTPOHOMHYECKUHN KaJICHIAPh-€KETOJHUK Ha TEKYIIUHA TOJ, OTIMCAHNE
pabotbl. 70-mM. MenuckoBbiit Teneckon JI.JI. MakcyTtoa, 80-mM Teneckomn-pedpakrop, 60-mm
TeJlecKon-pepakTop, MaciiTabHas JIMHEHKa, CEeKyHJIOMep, AaCTPOHOMHUYECKHIl KaleHJIapb-
€XKEroJIHUK, OMMCaHue padoThI.

3.®@u3znueckas npupoaa CoJiHIA, ero odllee N3IyYeHne U AKTUBHOCTEL. OnpeneneHue

HEKOTOPBIX XaPaKTEPHCTHK TeJI COJIHEYHOM cucTeMbl — 4 yaca.
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[lenb: Hayunutbes onpenensaTe OCHOBHbIE (PU3HYECKHE XAPAKTEPUCTUKH

CouHIIa U CTETIEHb €T0 AKTUBHOCTH B MOMEHT HAOJIIO/ICHHSL.

[TpuGops! 1 o6opyaoBanue: 80-MM pedpakTop, TMHEHKA, CEKYHIOMEDP, ACTPOHOMHYCCKHUI
KaJICHJapb-e)KETrOIHUK, KaIbKYJISTOP, ONMCaHue paboThl, ataackl JIyHbI U TIaHET, ONKMCaHKe
paboTHI.

4. CoOcTBeHHbIE IBMKEHHS M IPOCTPAHCTBEHHbIE CKOPOCTH 3BE31 — 4 yaca.

OnpezneneHre OCHOBHBIX XapaKTEPUCTUK 3BE3/1 IO 3BE3IHBIM CIIEKTpPaM.

Lens: M3yunTh KIacCU(PHUKAIMIO 3BE3AHBIX CIEKTPOB U HAYYHTHCS OLIEHUBATH OCHOBHBIC
XapaKTEPUCTUKH 3BE3 10 UX CHEKTPAM.

[TpuGopsl 1 00opynOBaHKE: aTiac WM IUIAHIIET rapBaplICKO Kiaccuukanum 3BE3JHBIX
CIIEKTPOB, LIIEJIEBbIE CIIEKTPOrpaMMbI 3BE3, KAJIbKYJIATOP, JUHEWKa, KapaHJalll, olucaHue pado-
TBI.

5. Onpenesnenne Macc, pa3MepoB, IJIOTHOCTEH U TeMIepaTyp JABOIHBIX 3BE311. 3BE3-
HbIe cucTeMbl — 4 yaca.

[lenb: O3HAKOMUTBCS ¢ TEOPETUUECKUMHU METOJaMM OIIPENIEeIEHUs] MaccC, pa3MepoB, ILIOT-
HOCTHU U TEMIIEpaTyphl ABOMHBIX 3BE3]] B aCTPO(PU3UKE.

[TpuGops! 1 060pyAOBaHKE: MJIAHIIETHI C N300pakeHUEM OpOMUT JBOMHBIX 3BE€3]l, KPUBbIE
Jy4YeBBIX CKOpOCTel, MacuITaOHas JIMHEKa, KaJIbKYJISTOp, ONKMCcaHne paboThl, atiac ¢ gororpa-
(GusAMM TalaKTUK, ACTPOHOMUYECKUN KaJleHaph (IIOCTOSIHHAS YacTh), KJIacCU(UKALUS TaJaKTHK
no Xab0iry, MaciitabHast JInHElKa, onmrcaHue paboThI.

Ha 3aHATHAX NpakTUKymMa HE0OXOAMMO 3aIUIaHMPOBATH pelleHHE ACTPOPHU3INYECKHX 3a-
Aa4. Ha 5TOT BUI A€ATENBHOCTH OTBOIUTCS 12 4acoB.

6 IMAJAKTHYECKHUE MATEPHAJIBI 1JI51 KOHTPOJISAA (CAMOKOHTPOJIS)
YCBOEHHOI'O MATEPHAJIA

6.1 OueHoYHBIE CPEICTBA, IOKA3ATEIH U KPUTEPUH OLlCHUBAHUSI KOMIIETeHI Ui
HNupekce
KOMITE- OnenouHoe IToka3aTenn Kpurepun oueHuBanus
CpeacTBo OLICHUBAHHS c(popMHPOBAHHOCTH KOMIIETCHIM I
TeHUHH
Huzkui KonnuecTBo mpaBUIIBHBIX OTBETOB HAa BO-
(HeyOBIETBOPUTENBHO)| npockl Tecta MeHee 60 %
IToporosslii KoanuecTBo mpaBUIIBHBIX OTBETOB Ha BO-
K-2 Teer (YIOBJIETBOPUTENIBHO) | MPOCHI TecTa oT 61-75 %
ba3zoBb1it KonnuecTBo NpaBHIIBHBIX OTBETOB HA BO-
(xoporo) npockl Tecta oT 76-84 %
Bricoknii KonnuecTBo NMpaBHIIBHBIX OTBETOB Ha BO-
(OTIIMYHO) npockl Tecta oT 85-100 %
OTBeT CTyZICHTY HE 3aUUTHIBAECTCS €CIIU:
e 3ajaHue BBIIOJHEHO MEHEe, YeM Ha
IIOJIOBUHY;
Hurskuit o CTyszeHT OoOHapy>KUBaeT  He3HaHHE
Ty mm— 00JIbIIeN YacTH COOTBETCTBYIOLIETO Mare-
puana, JOMyCKaeT OmHUOKH B (opmyinu-
MK-2 Pewenue 3a- POBKE OIpPENENIEeHUI U MPaBUJl, UCKAXKAO-
a4 M€ MX CMBICH, OECHOpSA0YHO H3Jaraer
MaTepual.
3anaHue BBIIOJIHEHO OoJjiee, YeM Ha IMOJIo-
TToporoBbiii BUHY. CTyIeHT OOHapy»XUBaeT SHaHHe U
NIOHMMAaHWE OCHOBHBIX TOJIOXKEHUH 3ajia-
(YIOBJIETBOPUTEIBLHO) HUS, HO:
e ll3naraer MaTepua HEMOJIHO U JOIYyC-
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KaeT HETOYHOCTH B OIPEACTICHUH ITOHS-
THH;

e He ymeer noctatoyHo riryOOKoO u J0-
Ka3aTelbHO 00OCHOBATh CBOU CYKICHUS U
IPUBECTH CBOH IIPUMEPHI;

e l3maraer mMaTepuan HENOCIIEIOBATEIb-
HO M JIOIyCKAaeT OINMOKH B SI3bIKOBOM
o(hopMIICHHH H3JIaTaeMOTO0.

bazoBslii (xopor1io)

3amaHre B OCHOBHOM BEITOIHEHO. OTBETHI
IPaBHJIbHBIC, HO:

e B oTBeTe momymieHbl MallO3HAYHTEIIb-
HbIC OIMMOKU U HEIOCTATOYHO IOJHO pac-
KPBITO COJICPKAHKE BOIIPOCA;

e He npuBeneHbl WUTIOCTPUPYIOLIUC
MIPUMEPHI, HEJJIOCTATOYHO YETKO BBIPAKEHO
o0o01arone MHEHHE CTYICHTA;

e Jlonymeno 1-2 HemoueTa B OCIEI0BA-
TEBPHOCTH ¥ SI3BIKOBOM O(DOpPMIICHUU W3-
J1araeMoro.

Bricokuii (0Tr4HO)

3ajaHie BBIIOJHEHO B MAaKCHMAaJbHOM
o6beMe. OTBETHI TIOJIHBIE U TTPABUIIbHBIC.

e CTyJeHT MOJHO H3JIaraeT MaTepuall,
JlaeT MPaBWIbHOE OMNpEIeTICHUE OCHOBHBIX
MTOHSATHH;

o (OOHapyXHBaeT MMOHUMaHUE MaTepHua-
Ja, MOXeT OOOCHOBAaTh CBOU CYKJCHUS,
MPUMEHUTh 3HAHUS HA IPAKTUKE, NPUBE-
CTH HEOOXOUMBIC TIPUMEPHI;

e 3naraer marepuan mocCJeI0BaTENbHO
U MPABUJIIBHO C TOYKH 3PEHUS HOPM JIUTE-
paTypHOTO SA3bIKA.

OIIK-8

JlaGoparopHas
pabota

[Toporossiii
(YIOBIETBOPUTEIHHO)

e [IpaBunbHO oOmpeAenwsl LEeNb OIBITA;
paboTy BBINOJIHSAET MPABWILHO HE MEHee
YeM HaloJOBHUHY, OJHAKO OOBEM BBIIOJI-
HEHHOH YacTH TaKOB, YTO TTO3BOJIET IIO-
JY4YUTHh TPABUIbHBIE PE3yNbTaThl U BHIBO-
I6l TI0 OCHOBHBIM, MPHHIWIHAIBEHO BaX-
HBIM 33/1a4aM paloThI;

e Unu nonbop o6opyaoBaHUs, OOBEKTOB,
MaTepHaJiOB, a TakXke paboTHI MO HaYay
OTIBITA MPOBEN C MOMOUIBIO YUUTENS; WIN
B XOZIc MPOBEACHHUS OIBITa U M3MEPEHHMA
ObUIM JIOMYIIEHBl OHIMOKKM B ONHCAHHUU
HabI01eHnH, GOpMYJIUPOBAHUHU BHIBOJIOB;
e  OmBIT IPOBOJMICS B HEPALMOHAIBHBIX
YCIIOBHSAX, YTO MPUBEJIO K IMOIYUYEHHUIO pe-
3yJNBTaTOB € OONBIIEH MOTPENIHOCTHIO;
WM B OT4€TE OBUIM JOMYIICHBI B OOIIEiH
CJIIO)KHOCTH He Oosiee nByx ommuOoK (B 3a-
MUCSX €AMHUL, U3MEpPEHHSIX, B BBIUHCIIE-
HUSIX, Tpadukax, Tabnuiax, cxemax, aHa-
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JH3€ TOTPENIHOCTEH U T.1I.) HE MPUHIIUITHU-
QIBHOTO JUIsI JaHHOU paboThI Xapakrepa,
HO TOBJIMSBIIMX Ha PE3yJIbTAT BBIOJHE-
HUS;, UM HE BBIMOJHEH COBCEM WM BBI-
TIOJTHEH HEBEPHO aHAJIN3 TIOTPEITHOCTEH;

e Jlomyckaer rpyOyroo omuOKy B Xoje
JKCTepUMEHTa (B O00BsICHEHUHU, B 0(HOpM-
JeHUU paboThl, B COOIOJIECHUU TIPABHUI
TEXHUKHU O€30MaCHOCTH MPHU padoTe ¢ Ma-
TepUaaMd U O0OPYZOBaHUEM), KOTOpas
WCIPABJIICTCS IO TPEOOBAHUIO YUUTEIISL.

bazoBsrii (xoporio)

e OneIT IPOBOAWJI B YCJIOBHUSIX,  HE
00eCreYnBAOIINX JTOCTATOYHONH TOYHOCTH
M3MEPEHUI;

e lnu ObUIO AOMYIIEHO ABA-TPU HEJOYe-
TQ;

e lnu He Goisiee 0HON HErpyOO OIINO-
KM U OJHOTO HEJI0YeTa,

e lnu sKcepuMEHT MPOBEAEH HE IOJI-
HOCTBIO;

e lnu B onucanuu HAOIIOICHUN U3 OTIBI-
Ta JIOIyCTHJI HETOYHOCTH, BBIBOJIbI C€all
HETOJIHBIEC.

Bricokwuii (0TIM4HO)

o [IpaBUIbHO OMpEENU LIEeTh OIbITA,

¢ BrmonHun paboTy B HOJTHOM 00bEME C
coOmroieHneM HeoOX0AMMOW TOoCIeI0Ba-
TEIbHOCTU TMPOBEACHUS ONBITOB U H3ME-
peHni;

e (CaMOCTOSTEILHO W PAIMOHAIBLHO BHI-
Opai W TMOATOTOBHJI AJISl OMBITa HEOOXO-
IMMoe 000pyIOBaHHE, BCE OIBITHI MTPOBEI
B YCIOBHSIX U peXuMax, obOecrnedyuBaro-
IIUX MOJIy9eHNE PE3YyJIbTAaTOB U BBEIBOJIOB C
HanOobIIIeH TOYHOCTHIO;

e Hay4yHo rpamMOTHO, JOTHYHO OMHCAT
HaOoIeHUsT U ChOpPMYITUPOBAT BBIBOJIBI
u3 ombiTa. B mpeacraBieHHOM OTuYeTe
MPaBWIBHO W aKKypPaTHO BBITIOJHWI BCE
3amucH, TaOMUIBl, PUCYHKU, YEPTEKH,
rpaduKy, BEIYUCICHUS U CJIEJIal BBIBOBL;
e [IpaBUIbHO BBINMOJIHWI aHAIHW3 IIO-
IPELIHOCTEMN.

e IlposBisier OpraHU3aIIOHHO-
TPYIOBBIE YMEHUS (TIOJICPKUBACT YUCTO-
Ty pabodero Mecra W MOPSIOK Ha CTOJIE,
HSKOHOMHO HCIIOJIb3YEeT PACXOIHBIE MaTe-
pHansl).

e DKCIEPUMEHT OCYIIECTBISET MO TUIaHy
C YYETOM TEXHHKH O€30MacCHOCTH W Ipa-
BWJI pabOTBl C MaTepHallaMu U 000pyJOo-
BaHHEM.
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[1K-2

Pedepar

Huszkui
(HEYTOBJICTBOPUTEIHLHO)

e CTyJeHT HE YCBOWUJI 3HAYUTEIBHOMN 4a-
CTH MPOOIEMBIL;

e JlomyckaeT CyIIECTBEHHBIC OIIMOKUA H
HETOYHOCTHU IIPU PACCMOTPEHUU €€;

e lcnbIThIBa€T TPYAHOCTH B IpaKTHYe-
CKOM IIPUMEHEHHUHU 3HaHUH;

e He MoXxeT apryMeHTUpOBATh HAy4HbIC
MOJIOKEHUS;

e He dbopmynupyer BBIBOJIOB U 0000111€C-
HUI;

e He BiaseeT NOHATUIHBIM anapaToM.

[ToporoBssilii
(YIOBIIETBOPUTEIHHO)

e Tema packpbITa HEJOCTATOYHO YETKO U
MOJIHO, TO €CTh CTYJIEHT OCBOMJ Ipobiie-
My, IO CYLIECTBY H3JIaraeT €€, ONMHPasCh
Ha 3HAHUS TOJIBKO OCHOBHOM JINTEPATYPHI;
e JlomyckaeT HeCyIIECTBEHHbIE OIIHMOKH
Y HETOYHOCTH;

e licneIThIBaeT 3aTpyJHEHUS] B MPAKTH-
YEeCKOM MPUMEHEHHH IOJIyYeHHBIX 3Ha-
HUH;

e (Cnabo aprymMeHTHpyeT HaydHblE IIO-
JIOXKEHUS;

e 3artpyansercs B (GOpMYIHPOBAHUH BbI-
BOJOB U 0000ILIEHHI;

e YacTuyHO BIAJEET CUCTEMOMN NOHSATHIA.

bazoBbrit
(xoporo)

3agaHre B OCHOBHOM BBITIOJTHEHO:

e CryaeHT TBEpAO YCBOWI TeMy, TIpa-
MOTHO U TIO CYIIECTBY H3JIaraeT ee, Omu-
pasicb Ha 3HaAHUSI OCHOBHOU JIUTEPATYPHI;

e He nmomyckaer CyliecTBEHHBIX HETOY-
HOCTEM;

e VYBA3BIBACT YCBOCHHBIE 3HAHUS C MPaK-
THYECKOH JeATeIIbHOCTHIO;

e ApryMeHTHUPYET Hay9IHbBIC TIOJIOKEHUS;
e JlenaeT BBIBOJIBI M 00OOIIICHMUS;

e Brajeer cucteMOl OCHOBHBIX ITOHS-
THA.

Bricokuii
(oTnHMuHO)

3ajaHue BBIIOJHECHO B MaKCHMaJbHOM
o0BeMe.

e CrygeHT TIyOOKO ¥ BCECTOPOHHE
yCBOMII TpobIIEMy;

e VYBEpEeHHO, JIOTUYHO, MOCIEA0BATEIBHO
Y TPaMOTHO €T0 W3JIaraerT;

e Omnwupasch Ha 3HAHUS OCHOBHOW M J10-
TIOJTHUTENIbHON JIUTEPaTyphl, TECHO MPUBSI-
3BIBACT YCBOCHHBIC HAYYHBIC MTOJOKEHUS C
MPaKTUYECKOU JeATEIbHOCTbIO;

e VYMeno 00OCHOBBIBAET U apTyMEHTHPY-
€T BBIABHIaeMEIC M UJICH;
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e JlenaeT BBIBOJBI U 00OOIECHUS;
e (CB00OOIHO BIIAJCET MOHATHSIMHU.

6.2 IlpomMe:kyTOUHAs aTTeCTALMSA CTYI€HTOB MO JUCIHUILINHE

IIpomexyTOouHast arrecTalys sSBISIETCS IPOBEPKOM BCEX 3HAHUM, HABBIKOB M YMEHUU
CTYACHTOB, IPUOOPETEHHBIX B IIpOLECCE U3YUEHUS AUCLHUILIUHBL. POPMOI TPOMEXYTOUHOH aT-
TECTALUU 110 TUCIHILIMHE SBISIETCS 3a4€T/9K3aMeH.

JUId oLeHuBaHUsA pe3yJIbTaTOB OCBOCHUS JUCLUILINHBI IIPUMEHSETCS CIEeIyIOIINe KPUTe-
pHUU OLICHUBAHUS.

Kputepuu onieHuBaHus yCTHOTO OTBETA HA 3a4eTe

OreHKa «3a4TE€HO» BBICTABIISACTCS CTYACHTY, €CIIU:

®  BOIPOCHI PACKPBITHI, U3JI0KEHBI JIOTUYHO, 0€3 CYIIECTBEHHBIX OIIMOOK, MMOKA3aHO yMe-
HUE WJUTFOCTPUPOBATH TCOPETHYCCKUE ITOJOKCHHUS KOHKPETHBIMH IIPUMEpPaMH, Ipoje-
MOHCTPUPOBAHO YCBOCHHE paHEE U3yUCHHBIX BOIMPOCOB, CHOPMHUPOBAHHOCTh KOMIICTEH-
U, YCTOWYMBOCTh MCIIOJIb3YEMbIX YMEHHI M HaBBIKOB. J[OMyCKaIOTCSl HE3HAYUTEIIbHBIC
OIIINOKU.
OreHKa «HE 3a4TEHO» BBICTABIISCTCS CTYACHTY, €CIIH:

® HE PAacKPBITO OCHOBHOE COJICPIKaHUE yUYEeOHOTO MaTepuaia; OOHApY)KEHO HE3HAHUE HIIH
HENOHUMaHue OOJbIIEH MM HanOoJiee BAKHOM 4acTH y4eOHOro MaTepuaa; JOIYIICHbI
OIIMOKHU B ONPECIICHUH IMOHATHH, KOTOPBIC HE MCIPABICHBI MOCIC HECKOJIBKUX HABOIs-
IIMX BOIPOCOB; HE C(HOPMUPOBAHBI KOMIIETCHIIMU, YMCHHS U HABBIKH.

Kputepun onieHUBaHNS YCTHOTO OTBETAa HA IK3aMeHe
OrneHKa «5» (OTIIMYHO) CTaBUTCS, €CIIH:
1. MOTHO PacCKPBITO COACpIKAHNE MaTepuaia OuseTa;
2. MaTepuall U3J10KEH IPaMOTHO, B ONPEICICHHON JIOTMUECKOU MOCIEA0BATeIbHOCTH, TOYHO HC-
MOJIb3YETCS] TEPMUHOJIOTHUS;
3. MOKa3aHO YMEHUE WLTIOCTPUPOBATh TEOPETHUUECKHUE TMOJIOKEHUS KOHKPETHBIMHU MPUMEPaMH,
MPUMEHSATH UX B HOBOM CUTYyallUy;
4. IPOJIEMOHCTPUPOBAHO YCBOCHHUE PaHEEe M3YUYEHHBIX COMYTCTBYIOIIMX BOMPOCOB, cPopMHUpPO-
BAHHOCTb U YCTOMUYMBOCTh KOMIIETEHIINI, YMEHUI U HaBBIKOB;
5. OTBET MPO3BYHYAJl CAMOCTOSTENIbHO, 0€3 HAaBOSIINX BOIIPOCOB;
6. JOMyLIEHBl OJHA — JIB€ HETOYHOCTU MPH OCBELIEHWU BTOPOCTENEHHBIX BOIPOCOB, KOTOPbHIE
HCITPABJISIOTCS TI0 3aMEYaHHUIO.
Onenka «4» (XOpOII0) CTABUTCS, €CIIN:
OTBET yJIOBJIETBOPSIET B OCHOBHOM TPEOOBAaHMSIM Ha OIICHKY «5», HO MPU 3TOM UMEET OJUH W3
HEJIO0CTaTKOB:
1. B U3J105)KEHUHU JOMYIIEHBI HEOOIBIIIHE MPOOEIIbI, HE NCKA3UBIIINE COJIEP)KAHUE OTBETA;
2. nonmyuieHsl OAVH — JIBa HEJAOYEeTa MPU OCBEUICHUH OCHOBHOTO COJEpXaHUSA OTBETA, UCIIPAB-
JIEHHBIE 110 3aMEYaHMIO IK3aMEeHATOPa;
3. momyIieHsl omuOKa uiau 6ojee ABYX HEIOYETOB MPH OCBEIIEHUU BTOPOCTEIIEHHBIX BOIIPOCOB,
KOTOPBIE JIETKO UCTIPABIISIOTCS TI0 3aMEYaHHI0 SK3aMEHATOpPA.
Ouenka «3» (YIOBICTBOPUTEIIHLHO) CTABUTCS, €CIIH:
1. HEMmoOMHO WJIM HEMOCJEI0BATEIHFHO PACKPBITO COJEpKAaHWE MaTepHalia, HO MOKa3aHO 00IIee
MOHUMaHUE BOMPOCA U MPOJEMOHCTPUPOBAHBI YMEHHUS, IOCTATOUHBIE ISl JaIbHEHIIETro yCcBOe-
HUS MaTepuaa;
2. UMENHCh 3aTPyIHEHHUs] WIH JOMYIICHBI OIMIMOKH B OMpPENEICHUH MOHSITHHA, UCTIOIb30BAHUU
TEPMHUHOJIOTHH, UCTIPABJICHHBIE TTOCJIE HECKOJIBKUX HABOIAIINX BOTIPOCOB;
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3. Ipu HENOJHOM 3HAHUM TEOPETHUUECKOI0 MaTepuasa BbIsIBICHA HEIOCTATOYHAs CPOPMUPOBAH-
HOCTbh KOMIIETCHIIUM, YMEHUN U HABBIKOB, CTYJICHT HE MOXKET PUMEHHUTH TEOPUIO B HOBOM CHUTY-
anuu.

OrneHKa «2» (HSYJIOBICTBOPUTCILHO) CTABUTCS, CCIIH:

1. HE pacKpBITO OCHOBHOE COJIep:KaHKe YyUeOHOro MaTepuana;

2. oOHapy»XeHO HE3HAaHWE WM HeTIOHWMaHue OOoJbIel uiu Hanboiee BaXKHON 4acTH y4eOHOTO
MaTepuania;

3. IOmyIIeHBI OMUOKU B OTMPECIICHUU TOHSATUH, IPU UCIOJIB30BAHUN TEPMUHOJIOTHHU, KOTOPHIC
HE MCIPaBJICHBbI IOCIIE HECKOJIbKUX HABOSAIIMX BOIIPOCOB.

4. He c(hOpMHUPOBAHBI KOMIICTCHIINN, YMEHUS U HABBIKH.

6.3 TunoBble KOHTPOJIbHBIE 32JaHNs WU HHbIE MAaTePHAJIbI, He00X0AUMBIE JJIs1
OLICHKH Pe3yJIbTATOB OCBOCHUS AMCHMILINHBI
IIpumep Tecta
Yactb A (BbIOpaTh 0IMH NPABUWIbHBINA 0TBET)

1. Kakue HeOecHbIe Tes1a IBUTAIOTCS M0 KPUBBIM KOHUYECKUX CeUeHUi?

a) Bce HeOecHbIe Tesa 0) Bce Tella COIHEeuHOM cuctembl KpoMme ColsiHLIa B) Bce HEOECHbIE Tena
KpOME LIEHTpa TaIaKTUKHU I') BCe KOCMHYECKHE Teja KpOME CaMbIX Jalnékux oObekToB BceneH-
HOH — KBa3apoB

2. Kakue kocMHYecKHe TeJIa HAXOAATCH B COCTOSIHUM HeNPEePbIBHOIO pa3pyuieHus?

a) TUTAHETOU Bl 0) METEOPOUIBI B) KOMETHI I') METEOPHBIC TIOTOKH JT) 3BE3/IBI

3. C kakoii CKOPOCTHIO HA0 OPOCUTH KAMEHb C MOBEPXHOCTH KOCMHUYECKOI0 TeJia, YTOObI
OH yJieTeJl HA 0eCKOHeYHO 00J/1b1I0e paccTosiHue (MPU OTCYTCTBHHM B OKPECTHOCTAX JAPYrHX
KOCMHMYeCKHX TeJ)?

a) 1-1 KxocMHueckas CKOpoCTh 0) 2-51 KOCMHUYECKasi CKOPOCTh B) 3-51 KOCMHMUYECKash CKOPOCTh T)
runepoonyeckas CKOpocTh 1) CKOPOCTb JUCCUIIAIIMH

4. Jlnsa onpeesieHUs MOJIOKEHHU Tesla B MPOCTPAHCTBEe HEOOX0AMMbI TPH KOOpAUHATHI. B
ACTPOHOMHYECKHMX KaTaJIorax 4aile BCero AalT TOJbKO JBe KOOPIAMHATHI: MPsAMoOe BOC-
X0/1eHue u cKkiIoHeHue. [Touemy?

a) 3-s1 KOOpAMHATA OMpeeNsieTcss U3 0oJiee CIOKHBIX HAOMIOIEeHUN, yeM o U 3 0) mIs 3amad
cepruieckoil aCTpPOHOMHHM JI0CTaTOYHO 3HaHUE TOJBKO JABYX KOOPJIUHAT B) TPEThEeW KOOpIMHA-
TON B cepruecKoil CUCTEME KOOPAMHAT SBIISETCS MOAYJb pajguyca-BeKTOpa — paccTOsSHUE 0
00BEeKTa I' T) TPeTheil KOOPAMHATON B CPepUUecKOl cUCTEME KOOPAMHAT SIBIISETCS] TOJUYHBIN
napajuiakc

5. I'ne na 3emJie moJI0skeHHe HEOECHOT0 MePH/IMAHA HeolpeaeJeHHO?

a) Ha ’KBarope 3eMiu 0) Ha CEBEPHOM M I0KHOM TPOMHMKAX B) Ha MOJSIPHBIX Kpyrax T) B TOY-
Kax fora M ceBepa [1) Ha IoJrocax 3eMin

6. Kak m3meHunsiach 0bl MPOJOJIKUTEIbHOCTh COJIHEYHBIX CYTOK, ecau Obl 3emusi craja
BpPalIaThCs B HANIPABJIEHUH, IPOTHBOMNOJI0KHOM e CTBUTEIbHOMY ?

a) COJIHEUHbIE CYTKH CTaJli Obl KOpOUE 3BE3HBIX HA YEThIPE MUHYTHl 0O) COJIHEUHBIE CYTKHU CTa-
71 Obl IJIMHHEE 3BE3/IHBIX Ha YeThIPe MUHYTHI B) MPOJOJIKUTEIBHOCTh COJIHEYHBIX CYTOK M3Me-
Hu1ach Obl Ha 1/24 cyTOK TI) MPOJOJKUTENBHOCTh COJHEUHBIX CyTOK M3MEHMJIach Obl Ha 1/24
qaca

7. Ha kakoil mmporte 3eMJiM MOKHO YBHIETh BCe 3Be3bl HeOecHOH mouycdepsl B 1000
MOMEHT HO4YH?

a) Ha J000W mHPOTe B 000 MOMEHT BHJIHO MOJOBUHY HeOecHOH cdepbl O) Ha CEBEpHOM U
I0’KHOM TPONHKaX B) HA CEBEPHOM M FOXKHOM IOJIAPHBIX KPyrax T) Ha 3KBaTOpe 3eMJIM 3a CPOK
MEHBIIINN T0/1a MOKHO YBUJIETh BCE 3BE3]IbI HEOECHOMU chephl

8. I'mle Ha 3eMHOM 1Iape Bce 3Be3bl BOCXOAAT U 3aXOIST NEePNEeHIUKYJISIPHO JUHUN TOPHU-
30HTa?

a) Ha moJrocax 0) Ha CPpeTHMX MIMPOTax B) Ha mHUpoTax ¢ =+ 23,5° r) Ha sKBaTope
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9. Koraa nmpu cyTOYHOM JBM:KE€HUM 3Be3/Ibl HA BCeX HIMPOTAX ABUKYTCS MapajiiebHO Io-
PH30HTY?
a) IpU NepecedyeHn MaTeMaTUYECKOro roOpu30HTa 0) MPH MEePEeCcCeYeHUH TIOCKOCTH SKIUITHKU
B) TPU NIEPECEUCHUH KPyTa BBICOTHI T) B BEPXHEH U HIDKHEH KYJIbMHUHAIUSIX
10. MoryT Jin ObITh OITHHAKOBBIMHM A3UMYTHI 3Be3/Ibl B BepXHeil M HUKHell KyJIbMUHALU-
sx? YeMy B 3TOM ci1y4yae OH paBeH?
a) B CEBEPHOM MOJTyIIapUH JJIsl BCEX 3BE3J/] CO CKJIOHEHHUEM O > (p a3UMYThl B BEpXHEH U HIDKHEN
KyJbMHHAIMSX OJMHAKOBHI M paBHbI 180° 0) B I0)KHOM IOJyLIAPHH JUIS BCEX 3BE3 CO CKIIOHE-
HEEM O< () a3MMYTHI B BEPXHEH U HIKHEH KyJIbMUHAIUSIX OJUHAKOBBI U paBHbBI 180° B) B FOXKHOM
MOJTyIIAPHUH JUIsl BCEX 3BE3J1 CO CKIIOHEHHEM O < (0 a3UMYThI B BEpXHEU U HIDKHEH KyJIbMHHALIUIX
OJIMHAKOBBI M paBHBI 90°
11. Ilpu kaKuX yCJ0BHAX a3MMYT 3Be3/bl He MEHSIeTCS OT ee BOCX0/1a /10 BepXHel KYyJIbMM-
HAMU WIH, AaHAJOTUYHO, OT BePXHeil KyJIbMUHALMH /10 3aX0/1a?
a) /Ui HAOI0IaTelIsd, HaXOAAIIEerocss Ha MOJIIPHOM Kpyre W HaOJ0JaroIero 3Be3ay CO CKIOHe-
Huem 8=67,5° 0) g HaOMromaTeNsI, HaXOAAIIETOCS Ha TPOIMKE W HAOJIOMAIOIIETO 3BE31y CO
cknonenuem 6=37,5° B) 11a HabmIOmaTeNs, HAXOIAIIErOCS HAa 3MHOM JKBAaTOpE M HAOIIONAI0-
ntero 3Be3ay co ckiaonenuem 0=0° r) ;s HaGmIONATENs, HAXOMANIETOCS HA 3€MHOM IIOIIOCE H
HAOJI0IAIOIIETO 3BE3/1y CO CKJIOHEHHUEM 8=90°
12. Yto o0miero y Bcex mjianer?
a) BCE IJIaHEeThl UMEIOT TBEP/YIO MOBEPXHOCTH 0) BCE MIAHETHI CBETAT OTpakeHHBIM 0T ColHIa
CBETOM B) BC€ IUIAHETHI IBUTAOTCS M0 JIIUIICAM TI') BCE IUIAHEThl UMEIOT ra30BYI0 000JI0UKY
13. 3nasn, uyro IOnurtep coBepmaer oauH 060poT BOKPYr CoJiHua 3a 12 jer, HallauTe MpPO-
MEKYTOK BpeMeHH MesKIAy ero mpoTHBOCTOSTHUAMH.
a) 11 mer 6) 0,9 roma B) 13 mer r) 10,9 rona nx) 1,1 roma
14. Hentyn naasme ot CosHua, yem 3emuis, B 30 pa3. KakoBa npoao/skuTebHOCTH Iro/ia
Ha Henryne?
a) 164 roga 6) 180 mer B) 90 mer 1) 252 roma ) 128 mer
15. ITo mapamerpam oOpamenus 3emau u JIyHbl Bhrunciante maccy ColHIA B 3eMHBIX
Mmaccax.
a) 384000 6) 150 000 B) 64000 1) 333000 m) 365000

Yactp b (BbIOpaTh 00J1€€ 0IHOT0 MPABUJIBHOTO OTBETA)
17. Y xakux He0eCHBIX TeJl MOKHO HEINOCPeACTBEHHO HAa0I1I01aTh UX COOCTBEHHOE JBHIKe-
HHe?
a) koMmeThl 0) 383761 B) JlyHa r) mnanetst 1) UC3
18. B kaKkuXx cjiyyasix BICOTA 3Be3/Ibl HA/l TOPU30HTOM B Te4eHHe CYTOK He MeHsieTcs1?
a) HaOIrOAaTenh HAXOAWTCA Ha dKBaTope 3emun 0) HaOmogaTeNlb HAaXOJUTCS Ha CEBEPHOM IIO-
Jroce 3eMIiIM B) Ha0Jr01aTelb HAXOIUTCS Ha F0)KHOM TPOMMKE 3eMJIM T') HaOIoAaTeab HaX0AUTCS
Ha I0)KHOM T0JII0oce 3eMJIN 1) 3B€3/la HAXOJUTCS B 3€HUTE €) 3BE3/1a HaXOAUTCA B OJHOM M3 IMO-
JIOCOB MHpA.
19. Kakoii Ha0/amonareibHblii (akT yKa3biBaeT HA HAKJIOHEHHE OCH BpamieHus 3eMJH K
IUIOCKOCTH ee OpOnTHhI?
a) u3MeHeHue ckioHeHust ConHIla B TeyeHue roja 0) m3MeHeHue BbIcoThl COJHIIA B BEpXHEU
KyJIbMHHAIIMYA B TE€UEHHUE ToJla B) U3MEHEHHE BBICOTHI COIIHIIA B HIDKHEH KyJIbMUHAIINH B Teue-
HUE TOJIa T) HaJTHYKe CE30HOB rojia.
20. IToueMy HenpepbIBHBIN NMOJISIPHBINA 1eHb 00JIbIIIe HENPEPbLIBHOM MOJISIPHOI HOYH?
a) 3a cuet pedpaknuu CoHIIE paHbIIE BOCXOIUT U MO3KE 3aX0IUT 0) T.K. ckioHeHue CoiHIa B
CEBEPHOM MOIYIIAPUU MOJIOKHUTETHHO JIETOM, CIIEACTBHH ATOTO CYTOUYHAs Mapaijiellb B 9TO Bpe-
Ms roia OOJIBIIIE YeM 3MMOM B) B CEBEPHOM IOJIYMIAPUHU 3eMIISl JIETOM MPOXOIUT adennii u, ciie-
JOBATEIbHO, IBUKETCS MEJUICHHEE, YeM 3UMO.
21. Tlouemy NMpPOMEXKYTOK BpeMeHH OT BeCEHHEro PaBHOAEHCTBHS 10 OCEHHEro 0oJblie
NMPOMEKYTKA BPeMEHH MeK/IAy OCEHHUM PaBHOJIEHCTBHEM U BeCEHHUM?
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a) ATO MPOUCXOJIUT M3-3a 3aMETHOTO BO3pacTaHus ckjaoHeHHs COJHIla B TEUCHUE THS 0) 3TO sIB-
JICHHE - CJIEJICTBHE SJUTUINTUYHOCTH 3eMHOHM opOuThl B) CosHIIE TOCE MOJTYJIHS ONHCHIBACT
0oJbIIyIO TyTy Ha HEOOCBOIE, YEM JI0 TIOJMYIHS T) JIETOM 3eMJIsl HaXOAUTCA B adesiuu U ee CKO-
POCTBH 110 OPOUTE MEHBIIIE, YEM CKOPOCTh B 3MMHHUE MECSIIbI, KOT/1a 3eMJIs B ICPUTEITHH.
Ipumep 3axauu
1. 3Has cosHEYHYIO NMOCTOSHHYIO, PACCYMTANTE MOTOK M3IMyUYCHMs MPUXOAmui Ha 1 KkBagpar-
HBIM MeTp nmoBepxHOCTH JIyHBI U muaHeT 3eMHOi rpynmnbl. [lornomenue B atmMocdepax mia-
HET HE y4uThIBaTh. HeoOXoauMble TaHHBIE MOXHO B3STh B MHTEPHETE WIM aCTPOHOMHUYE-
CKHX CIPaBOYHHKAX.
IIpumep n1adopatopHoii padoThI

U3YUYEHUE 3BE3IHBIX KAPT U ATJIACOB.
ACTPOHOMMYECKHE KAJTEHIAAPH (EKEI'OJHUKH)

Heanb pa6oThl: U3yunTh OCHOBHBIE BUJIbI 3BE3JIHBIX KapT, aTJIACOB U aCTPOHOMHUYECKHUX KaJICH-
napei (eKeroHUKOB), HAyYUThCS MOJIb30BAThCA UMHU JIJISl PEIICHUs MPOCTEHIINX 3a/1a4 MPAKTH-
YECKOM aCTPOHOMHH.

O0opynoBanme: MOABUKHAS KapTa 3BE€3JHOTO HEOA, IEMOHCTPAllMOHHAs KapTa 3BE3AHOrO Heoa,
y4eOHbIN aTiac 3Be3gHoro Heba Mapnenckoro A.J[. (Marwmiko), MuxainoBa A.A., IKOJTbHBIN
ACTPOHOMUYECKUN KalleHJaph, ACTPOHOMUYECKUIN KalleHAAaph-EKEeTOJHUK, aCTPOHOMHUYECKUN
€KEroAHUK, 3JIEKTPOHHBIE PECYPCHI.

ACTpoHOMHUYeCKHE KaJIeHAapH (eKeroTHNKH)

1. U3y4uTh CTPYKTYpY U COAEpNKAHUE aCTPOHOMUYECKOTO KaJIeH1aps (€XKEeTrOJHUKA).

2. Omnpenenuth koopauHatel Conaia u JIyHel Ha cienyromme natel: a) 20 ceHTsops; 6) 13 Ho-
s0pst; B) 10 dpeBpans; r) 16 mapra; 1) 21 anpenst. B kakux co3Be3ausx OHUM HAXOAATCS?

3. Kakyto ¢a3y umeer JlyHa B gatel, yka3aHHble B IpeablaylieM 3a1aHuu? OLEHUTh BO3MOX-
HOCTb €€ HaOJII0JICHUS B 3TH K€ JaThl B 21 yac AEKPETHOIO BPEMEHHU.

4. Tlonp3ysich TaHHBIMH aCTPOHOMHUYECKOTO KaJleHJaps Ha MPOIUIbIe TO/Ibl U 3HAsi CUHOJIWYe-
ckuii nepuon Jlynsl paBHbIil 29,530 cyTok, onpenenuTh AaThl HACTYIUIEHUS OCHOBHBIX (a3
JlyHbl (HOBOJIyHHUE, TEpBasi YETBEPTh, MOJHOIYHUE, MTOCIEIHSAS YETBEPTh) B MECAILl BBINOJI-
HEHUS paboThI B TEKYLIEM Y4€OHOM rOJTy.

5. Omnpenenuth BpeMs Bocxoja u 3axoAa CosHIIa ¥ IPOAOIKUTEIBHOCTD JIHS B JaThl, YKa3aH-
HbIE BO BTOPOM 3a/JIaHUU.

6. Ilo kakuM co3Be3aMsAM IepeMmelaroTcs MiaHeTsl: a) Mepkypuil; 6) Benepa; B) Mapc; r)
Onurep; a) CatypH. OnpenenuTs nepuoJ UX Hawiydlled BUAMMOCTH B Mecte Baiero
NPO’KUBAHUS OCEHbIO U BECHOM.

7. Hcnonp3ys npunoxenue |, BBIOpaTh HECKOIBKO JBOWHBIX 3BE3J1, KOTOPBHIC BHIHBI OJJHOBPE-
MEHHO B MecTe Bamero mpoxkwuBaHus B 22 4yaca: a) B CEHTIOpe-OKTsOpe; B) B OKTIOpe-
HOs10pe B) B ¢eBpasie-MapTe; I') B MapTe-arnpene; 1) B anpene-mae. CocTaBUTh CITUCOK C yKa-
3aHHEM KOOpJWHAT, TeMIIepaTyphl, IIBETa, Pa3MEPOB M CBETUMOCTH, YIJIOBOTO PACCTOSHUS
MEXTy KOMIIOHEHTaMHU.

8. WMsyuutsh pazgen «CrpaBouHuk HaOroAaTes». [IpocieauTh, kKak H3MEHSIETCS BU 3BE3/IHO-
ro He0a B TeUeHUE Tojia. BrimucaTs HHTEPECHBIE SIBICHUS U 00BEKTHI, KOTOPHIE MOXKHO TIPO-
HaOIIOaTh C YYAIIMMUCS B YKa3aHHBIE B MPEIBIAYIIEM 33aIaHUH TTEPHUO/IBI.
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9. Tlomp3ysich JTaHHBIMHA aCTPOHOMHUYECKOTO KalICHAApsi Ha MPOILIBIC TOMIbI, ONMPEISIUTh JaThl
MakcuMyMa OJiecKka HECKOJBKUX JIOJITONEPUOJUYECKIX TEPEMEHHBIX 3BE3 B TEKYIEM
y4eOHOM TO1Ty.

KounTtpoJbHble Bonpochl
HasBatb co3Be3nusi, HE 3aX0411IKME 3a TOPU3OHT B MyHKTE Baiiero npoxuBaHusi.
Moo 51 B Bameit MmectHocT Ha0monaTh co3Be3aue Bosuuyero 1 ssaBaps B 22 gaca?

Bunno nm co3se3aue Opna 15 mas B 2 yaca B Bameit MectHOCTH?

M w0 P

Onpenenuth BpeMsa Bocxojia co3Be3auil Bomonaca u bonbmioro Ilca 1 mag na Bameit mmu-
pore.

o

Omnpenenuth Bpems 3axona co3Be3auii Opuona u bausnenos 15 ¢eBpans B mynkre Bamero
HPOKHBAHUSL.

Haiitu Ha KapTe 3BE3HOTO Heba TO CO3BE3/ME, KOTOPOE 3aHUMAET JIBa OTJCIIbHBIX YYaCTKa.
Kakoe u3 co3Be3uii uMeeT HauOOJBIIYIO TUIOIAIb Ha HeOecHo chepe?

CocTaBUTh CIIUCOK 3Be31 sipue 2™, He 3aXOSAIINX 3a TOPU3OHT B BAIIICH MECTHOCTH.

© © N o

[Monw3ysice Tabnuueit B npuinoxenuu ||, mepedncinnute 3Be3161 CEBEPHOTO MOTyIIapus HeOa
spue 1™,

10. Bo ckoibko pa3 3Be3ma 2™ sipue 3Be3p1 5M7?

11. Bo ckonbko pa3 Bera (o Jlupsl) sipue IlonspHoit 3Be31b1? (IpU BBIYUCIEHUHM BOCIOJIb30-
BaThCsI IPUIIOKEHUEM).

12. Yxa3aTh TO co3Be3aM€e, KOTOPOE B Balllell MECTHOCTU HaxoauTcs B 3eHuTe 10 MapTa 0Ko0JIO
HOJYHOYH.

13. Kakue u3 co3Be3uii, Hezaxoasmux B Bameit MmecTHocTH, nepecekaroT Mmepuanan 10 HOsOpst
OKOJIO MOJTYHOUH?

14. B xakoe Bpemsi CyTOK B ITyHKTe Barero npoxuBanusi KyJbMUHUPYET co3Be3aue binzHernos
u Maroro Ilca 5 anpensa?

15. Kak 1o BUIUMOMY JBMXXEHMIO 3BE3J] MOKHO OIpPEIETUTh, B CEBEPHOM HIIM I0XKHOM IOIY-
[IapUU HaXOAUTCS HAOJI01aTeNb?

16. OOBsicHUTD, TOYEMY JTUMO HAKJIaJHOT'O Kpyra Ol(pOBaH B CUCTEME CPEHEr0 COTHEYHOTO
BpPEMEHH.

Jlureparypa: [1], [4], [5], [8], [10], [11].

IIpumepHbIe TeMbl pedepaToB
1.  OcHOBHBIE 3aBUCUMOCTH W 3aKOHOMEPHOCTH C(HEPUUYECKON M TPAKTUUECKON aCTPOHO-
MUH.
2.  @®opmyIbl chepruvecKoil TPUTOHOMETPUN U TMPE0Opa30BaHUE ACTPOHOMUYECKUX KOOPIH-
HaT.
3. TIpoGaemsl peopMBI COBPEMEHHOTO KaJICHIAPS.
4.  PazButue npenctaBieHuil o crpoeHnr COTHEYHON CUCTEMBI.
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5. 3axonsl Kemepa u ux poyib B pa3BUTHN aCTPOHOMUM.

6. JIBmKeHMe KOCMHYECKHX amlapaToB Ha aKTUBHOM y4YacTKe TPAeKTOPUHU M B CBOOOJHOM
MIPOCTPAHCTBE.

7. JIBmKeHHe KOCMHYECKOI0 anrapara B M0Je TATOTeHUs: HeOeCHOro Tena.

8.  IIpoGiembl MEKITJIAHETHBIX MTEPEIETOB.

9. IlpuknaaHble CIIyTHUKH 3EMITH.

10. donroBpemeHHbIE OpOUTATbHBIE KOMIUIEKCHI, UX YCTPOUCTBO U Ha3HAYCHHE.

11. KocMoHaBTHKA U MPOOIIEMBI COBPEMEHHOW YKOJIOTHH.

12. Baxueimue JOCTUXKEHHUS B OCBOCHHH KOCMOCA.

13. CuexTpanbHBIN aHAIH3 — BOKHEUITUN METO ] acTPO(PU3NIECKIX UCCIICIOBAHHMIA.

14. Teoperndeckne NpUHIUILI GOTOrpaPUIECKO acCTPOHOTOMETPHH.

15. ®oroanekrpudeckas actpooTomMeTpusi.

16. ®oromeTpus UCKYCCTBEHHBIX KOCMUYECKUX OOBEKTOB.

17. BuearMocdepHbIE METOIbI UCCIICAOBAHHIA.

18. ConHeuHO-3eMHbIE CBSI3U U MX MPOSBICHUS.

19. TlpoGiemMbl COBpeMEHHOM remopU3UKH.

20. IlyTu 1 mepcrleKTUBBI MIPAKTUYECKOT'O UCIIOIB30BAaHUS COTHEYHON SHEPTUH.

Bomnpocsl k 3a4ery

1. HeOGecnas chepa (OCHOBHBIE TOUKH, KPYTH, IMHAN) M €€ UCTIOIB30BAHUE JUTSI IEMOHCTPAIIH

10.

11.

12.

13.
14.

15.

CYTOYHOTO JBMKEHUS 3BE3HOT0 Heba.

3Be3HOe HEOO U €ro CyTOuHOe BpallleHue. 3Be3iHas BenuuuHa. Co3se3aus. @opmyia [lo-
rcoHa. JlokasarenbcTBa BpaleHUs! 3€MJIM BOKPYT CBOEH OCH.

CucreMbl aCTPOHOMUYECKUX KOOPAUHAT U UX IPUMEHEHUE. 3BE3AHbIE KapThl, aTJIachl, KaTa-
JIOTH.

Teopema o BbICOTE ToJItOCa MUpa. SBJICHUS, CBSI3aHHBIE C CYTOYHBIM JBHKCHHUEM HEOECHOM
cdepbl. CBA3b 36HUTHOTO PACCTOSIHUSA, CKIIOHEHUSI M Ieorpa@uuecKoi MUPOTHI A ciaydas
KyJIbMHHALIUA CBETWJ. YCJIOBUS BOCXOAMMOCTH M 3aXOAMMOCTH cBeTuia. Houb, neHs, cy-
Mepku. Pedpakiius cBeTa u ee BIUAHUE HAa IPOJOJIKUTEIbHOCTD JHSL.

Chepuueckuit U mapauTaKTUIECKUN TpeyroiabHukH. [IpeobpazoBanue koopauHaT (dhopmy-
Jbl CHHYCOB, KOCUHYCOB M IISITH 3JIEMEHTOB).

Bunumoe u ncrtunHoe nBuxkeHue CoiHIAa B Te€UEHHUE rojia. DKIUNTHUECKas CUCTeMa KOop-
nuHat. Ce30HHBbIE M3MEHEHMs BU1a 3Be3HOro Heba. CMeHa BpeMeH roja. TensoBble mosica
Ha 3emie. AGOeparus 1 napajjakTHIECKOe CMEIIEHNE 3BE3/.

Bpewms. M3mepeHne BpeMeHH. 3BE3AHOE, UCTUHHOE U CPEJHEE COJIHEUYHOE BpeMs U CBS3b
MEXJly HUMH. Y paBHEHHE BPEMEHH.

Cucremsl cuera BpeMeHU. MecTHOe BpeMs U JI0JIroTa Mecta HabmoeHus. BecemupHoe, mno-
ACHOE, IEKPETHOE, JIETHEE U 3UMHee BpeMsl. JIuHus nepeMeHsl JaThl.

@yHKUIUYU cTyKkO0bl BpeMEHHU: U3MEpPEHHE, XpaHEeHHEe U Iepeaaya TOYHOro BpeMeHu. OCHOB-
HbI€ yCTPOMCTBA W NPUHLMUI AEHCTBUS. DPeMUPUAHOE, ITAJIOHHOE U KOOPAMHUPOBAHHOE
BpEMsL.

Kanennaps. Buasl kanengapeit 1 ux ocooeHHoctu. Peopmbl kanennaps: crapblii 1 HOBBIN
ctwib. FOnmaHckue nHu.

Buaumeie nBrkenus maHeT M ux oObsicHeHue. Cuctembl mupa [Itonemes u Konepuuka.
Passutue renmvonenrpusma I'. I'anuneem, k. bpyno, M. JIoMOHOCOBBIM.

[InanetrHble KOH(UTYpalMy W YCIOBUS BUAMMOCTH IUIAHET. YpaBHEHHUS CHHOJIUYECKOTO
JBUKECHUS.

OMnupudeckue 3akoHbl Kerepa. DneMeHThl OpOUT TIaHeT.

3amaga nByx Ten. O6o6menue HeioroHoMm 3akonoB Kemnepa. BwiBog 1 m 2 3akoHOB
Kennepa.

BriBon 3 3akona Kemepa. Onpenenenne mace HebecHbIX Ten (ColHIle, TUIAaHETHI).
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17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

=
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. Ompenenenue GopMbl 1 pazmepa 3eMir. MeTo1 TpUaHTyJIAIuH. 3eMHON chepou] U Teon/I.

Onpenenenue GopMbl U pa3MEPOB IPYTUX HEOSCHBIX TEIl.

Meroas! onpenenenus paccrosHuid 10 Tten CoJIHeYHOM cucTeMbl. MeTos nmapajijlakcoB U
onpeJieJICHUE UX Ha MPAKTHUKE.

Bo3mymienHoe u HeBO3MYyIEHHOE JABIKEeHUE IuiaHeT. [lonstue o Bo3Mymiaromieil cuie.
[Tonsitre o 3amaue Tpex u 6onee ten. Otkpeitre Hentyna u [LnyToHa.

Cucrema 3emis — Jlyna. [IpuianBel U OTJIUBBI U UX BIUSHUE Ha BpalleHHE HEOECHBIX Tell.
IIpeueccus u HyTalKs 36MHOM OCH U UX CIIEICTBUS.

Bunumoe neuxenue JIyHbl cpeau 3Be3l 1 OTHOCUTENBHO Topu3oHTa ¢asbl Jlynsl. JlyHHas
opbuTa 1 BO3MyIIECHHE ee IeMeHTOB. [leproas! oOpamenus JIyHbl.

ConHeuHble U JTyHHBIEC 3aTMEHUA. BBIBO/ yCIIOBUI UX HACTYIJICHUS U MPOIOJIKUTEIBHOCTD.
Capoc. Mcnionp3oBanue 3aTMEHUH JIJIs1 H3y4eHUs] HEOSCHBIX TEll.

TeopeTnueckrue OCHOBBI 3aITyCKa UCKYCCTBEHHBIX KOCMHUECKUX Tel. KocMuueckue ckopo-
CTH.

NC3, tunsl opbut. Bo3Bpamienne kocMuueckux anmaparoB. [IpoOiaemMbl KOCMUYECKOTO MY-
copa.

Uctopust pa3Butus KOCMOHABTHKU. OCHOBHBIE ATambl U TUIBl KOCMUYECKUX AammapaToB.
Kocmonpomsr Poccnn. Haydnoe u mpakTH4eCKOE UCIIOIb30BaHNE KOCMUYECKUX TIOJIETOB.
Nzyuenne 3emnu u3z Kocmoca (1ienu, mpakTudeckue pe3yiabTaTsl). KocMOHaBTHKA U TIPO-
0JIeMBbI COBPEMEHHOM IKOJIOTHH.

ABTOMaTHUYECKHE MEXKIUIAHETHbIC CTAaHIIMU. PacdyeT TpaeKTOpUH U XapaKTEPUCTHK IOJeTa.
Okna 3amycka. [Ipo6ieMbl MeXKIUTAHETHBIX TIEPEJICTOB.

[IpakTnueckas 4acTh 3a4eTa
C nomormpio Mojienu HeOecHOM cdepbl MPOJEeMOHCTPUPOBATh CleAyloIIre aTMochepHbie
SIBJICHUA: a) BOCXO/J, 3ax04 U KYJIbMUHALIMIO CBCTHJIA, 6) CYTOYHOC U I'OAUYHOC ABUIKCHUC
CounHua; B) BUJ 3BE3IHOIO HeOa Ha pa3aMyHbIX IIMPOTAX; I') MPOJODKUTELHOCTD HOISPHBIX
JHsS 1 HOYH.
Onpenenuts KOOPAUHATBI, BPEMS BOCX0/1a, 3aX0/1a U KyJapMuHanuu CoJIHIA C IOMOIIBIO T10-
JIBIDKHOM KapThl 3BE3HOTO HEOA Ha JIeHb HAOIIOJEHUS U MPOJIEMOHCTPUPOBATH €T0 CYTOY-
HOE JIBUKCHUE.
C noMoIpo NoJBUKHOM KapThl 3BE3AHOIO HEOA MPOJEMOHCTPUPOBATh CYyTOYHOE BpallleHHE
3BE3IHOTO Heba M ONpeNeNITh BpeMs BOCXOZA, KyJIbMHHAIMM U 3aX0/a OJHOW U3 SPKHUX
3BE3] B ICHb DK3aMeEHa.
[ToaroToBuTh TEIECKON K HAOMIONEHUIO, OOBSCHUTh Ha3HAUYE€HUE U YCTPOICTBO €ro MOHTH-
pOBKH.
[ToaroToBUTH TEOOMUT I HAOIIOACHUHN U ONPENIENINUTh BBICOTY U a3UMYT OOBEKTA.

Bonpocel k 3x3ameny
1. HebecHas cdepa (OCHOBHbIE TOUKH, KPYT'H, JUHUH) U €€ HUCIOJIb30BAHUE JI JIEMOH-

CTpallu CyTOYHOT'O ABHUXKCHUA 3BE3JHOT'O HeOa.

2. 3Be3qHOE HEOO M €ro CyTOYHOE BparieHne. 3Be3aHas BennunHa. Co3se3aus. Gopmyia

ITorcona. I[OKEB&TCJ'ILCTB& BpalCHUA 3emim BOKpYT CBOEM OCH.

3. Cucremsbl ACTPOHOMHYECCKHUX KOOPAWHAT U UX ITPUMCHCHHUC. 3B€3)IHI)IG KapThbl, aTJIacCHl,

KaraJjoru.

4. Teopema O BBICOTE MOJIIOCA MHUpaA. SIBIIEHUS, CBSI3aHHBIE C CYTOYHBIM JBUKEHHEM

HeOecHOU cdeprl. CBsA3b 36HUTHOTO PACCTOSHUS, CKIOHEHHUS U Teorpaduiyeckoil MIMpOThI JUIs
cllydasi KyJIbMHUHALMU CBETUJ. YCIOBUS BOCXOAMMOCTU U 3aXOAMMOCTH cBeTwil. Houb, 1eHb,
cyMmepkH. Pedpakuus cBeta u ee BIMSHUE HA MIPOAOKUTENBHOCTD JTHS.

5. Cheprueckuit W mnapamyakTUyeckuil TpeyroiapHuku. [IpeoOpasoBaHue KkoopaMHAT

(popmyIBl CHHYCOB, KOCUHYCOB U TISITH SJIEMEHTOB).
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6. Buaumoe u nctuHHOe ABrkeHre CoJHIA B TeUeHHE roja. DKIMITHYECKas CUCTEMa
KoopauHaT. Ce30HHBIE U3MEHEHHSI BHJ1a 3Be3/1HOr0 Heba. CMeHa BpeMeH roja. TermsoBble mos-
ca Ha 3emite. AGGepanys U NapaIaKTUYECKOe CMELIEHHUE 3BE3 /1.

7. Bpems. M3mepenue BpeMeHHU. 3BE3HOE, UCTUHHOE U CPEIHEE COJIHEYHOE BpEMS U
CBSI3b MEXX/Yy HUMH. Y paBHEHUE BPEMEHH.

8. Cuctembl cueta BpeMeHH. MecTHOE BpeMs M JIOJITroTa mMecta HabmroaeHus. Beemmp-
HOE, MOsICHOE, IEKPETHOE, JIETHEE U 3UMHEE BpeMs. JIMHMs nepeMeHbl 1aThl.

9. OyHKIUM cay)Obl BpEMEHH: W3MEPEHUE, XpaHEHHE W Iepeaada TOYHOTO BPEMEHH.
OcCHOBHBIE yCTPOWCTBA U NPUHLMIN AECHCTBUS. DPEMUPHIHOE, ITAIOHHOE U KOOPJUHUPOBAH-
HO€E BpeMsl.

10. Kanengapp. Bunbl kanenmapeit u ux ocod0eHHOCTH. Pedopmbl KaneHmaps: cTapblii U
HOBBIN cTwIIb. FOnuaHckue nHu.

11. Buaumsble ABMXKEHM IUIaHET U ux oObsicHeHue. Cuctemsl mupa [Itonemes n Komnep-
Huka. Pazsutue renmonentpusma I'. I'anuneem, x. bpyno, M. JIOMOHOCOBBIM.

12. IlnaHeTHble KOHQUIypalMHU U YCIOBHS BUJUMOCTH IUIAHET. YPaBHEHUS CHHOIUYE-
CKOTO JIBJKEHHUS.

13. Omnupuueckue 3akoHbl Kenepa. DneMeHTbl OpOUT IIaHET.

14. 3amaua aByx ten. O6o6menue Hetoronom 3akoHoB Kerutepa. BriBon 1 u 2 3akoHOB
Kennepa.

15. BwiBog 3 3akona Kerepa. Onpenenenue mace HeOecHbIX Ten (COMHIIE, TUTAHETHI).

16. Omnpenenenue Gopmsl U pazmepa 3emau. MeToa TpUaHTyIsILMU. 3eMHOI chepousa u
reou. Onpenenenre GopMbI U pa3MEPOB JPYTUX HEOECHBIX TEI.

17. Meronsl onpenenenus paccrostHui o Ten ConHeYHOH cucteMbl. MeTon mapasiak-
COB U ONPEJICIIEHNE UX Ha IPAKTHKE.

18. Bo3mylieHHOE ¥ HEBO3MYILEHHOE JBM)XeHUE Iu1aHeT. [lonsaTre o Bo3MyIarouen cu-
ne. [Tonsatue o 3amave Tpex u 6omnee ten. Otkpoitie Hentyna u [ImyTona.

19. Cucrema 3emns — JlyHa. IIpunuBbl U OTIUBBL M UX BIUSHHE HA BpallleHUE HEOECHBIX
ten. [Ipenieccus n HyTanus 36MHOM OCH M MX CJIEJCTBUS.

20. Buaumoe nBuxenue JIyHbl cpeiu 3Be3] U OTHOCUTEIBHO ropu3oHTa (a3bl JIyHBI
JlyHHas opOuTa 1 BO3MyIlleHUE ee 31eMeHTOB. [lepruoabl oOpamienus JIyHsl.

21. ConHeuHble U JIyHHBIE 3aTMEHUS. BBIBOA yCIOBHMI WX HACTYIUIGHUS U MPOJOJIKU-
tenbHOCTh. Capoc. Mcnonb3oBaHue 3aTMEHUN [Tl H3YUYEeHHs] HEOECHBIX TeJl.

22. Teoperndeckue OCHOBBI 3allyCKa MCKYCCTBEHHBIX KOocMHueckux Tesl. KocMmuueckue
CKOpPOCTH.

23. UC3, tunel opout. Bo3ppamieHre kocMuueckux anmaparo. [IpoGiiembl KOCMHUECKO-
ro Mycopa.

24. Ucropus pa3BUTUS KOCMOHABTUKU. OCHOBHBIE 3TAlbl U TUIIBI KOCMUYECKHUX armapa-
ToB. KocMoapomer Poccun. HayuHoe ¥ mpakTH4ecKOe UCII0JIb30BaHUE KOCMUYECKUX TI0JIETOB.

25. Hzyuenue 3emnu u3 Kocmoca (uenu, nmpaktudeckue pesyibTarsl). KocMoHaBTHKA U
po0JIeMbI COBPEMEHHOU IKOJIOTHH.

26. ABTOMaTHuYECKHE MEXKIUIAaHETHbIE CTaHLUMHU. PacyeT TpaeKTOPHUM W XapaKTEPUCTUK
nosieta. OxHa 3amycka. [IpoGieMbl MeXITJIaHETHBIX MTEPENIETOB.

27. BusyanbHble u ¢ororpaduyeckre HabMOAeHUs, X ocoOeHHOCTH. OOpaTHbIe 3a1aun
B acTpodu3uKe.

28. Teneckomnbl U UX KiIaccu(UKALUA 1O YCTPOUCTBY Ui cOOpa M3ITy4EeHUsI M TUILY MOH-
TUPOBKU. OCHOBHBIE XapaKTEPUCTUKHU TEJIECKONOB U METO/IbI UX OMPEIEICHHUS.

29. OcHoBsl actpodoromerpun. [lIkansl 38€3aub1X BenmunH. @opmyna [orcona.

30. OcHOBBI acTpOCIIEKTPOCKONHH. VICIOIhb30BaHNE CHIEKTPATBHBIX 3aKOHOMEPHOCTEH JIJIst
OTIpeJIeNIEHUs] XapaKTePUCTHUK HEOECHBIX OOBEKTOB: LIBET, TEMIIEpaTypa, XUMHUECKUI COCTaB,
HaJIM4Me MarHuTHOTO TOJIsI, CKOPOCTh JABHKEHUS, TUIOTHOCTh, BpalllEHHE.

31. PagmoactpoHOMUS, IpeUMyIIecTBA U HEOCTaTKH. BHeaTMocdepHas acTpoHOMUSI.

32. ®usnyeckne xapakTepucTuku COHIA U METOABI HX ONPEICIICHHS.
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33. Pacuér temmneparypsl u naBieHust B Heapax ConHua. MICTOUHHMKHM SHEPrUU U MOJEINb
€ro BHYTPEHHETO CTPOCHUS.

34. Atmocdepa ConHia. AKTHBHBIE 00pa30BaHMs C COJHEYHOUW (hoTocdhepe W MEXaHHU3M
ux o0pa3oBaHus.

35. Xpomocdepa u kopona CoinHila, akTUBHbIE 00pa30BaHUsl B HUX. MeXaHU3M CBEUEHUs
KOpOHBI. MI3MeHeHue TeMreparypbl B COTHEUHOU aTMocdepe.

36. ConHeuHast aKTUBHOCTb, €€ MEPUOAMYHOCTh U mpossieHue. Yucno Bonbda. Comneu-
HO-3€MHBIE CBSI3H.

37. Meroapl onpeneaeHus pacCTOSHUIN 10 HEOSCHBIX TEl.

38. Bunumas u abcontoTHast 3BE3JHAS BEIMYMHA, CBETUMOCTD U CBSI3b MEX/1y HUMHU.

39. OcHOBHbIE XapaKTEPUCTUKH 3BE3/ U CBS3b MEXy HUMH (pa3Mephbl, Macca, INIOTHOCTb,
TeMIiepaTypa).

40. CrekTpsl 3BE3 1 MeXaHU3M UX oOpa3oBanus. CrnekTpaibHas KiacCupUKaus 3BE3/1.

41. JlnarpamMma ['epummnpyHnra-Peccena m «Macca-CBETUMOCTbY». 3aBUCHUMOCTh «pajnyc-
CBETUMOCTh-Maccay.

42. JIBoiiHbIC 3BE3/IBI U UX KJIACCU(DUKANUS. DIEMEHTHI OPOUT (PU3HUSCKU-TBOMHBIX 3BE3]T
U UX ONpeJelieHue.

43. 3arMeHHO-TIepeMeHHbIE 3BE3AbI. OmpenerneHne Macc 3BE3. 3aBUCHUMOCTh «CBETH-
MOCTb-Maccay.

44, ®wusnvecku IMEepeMEeHHbIE 3BE3NBI, UX oOo3HadueHWe W Kinaccudukarms. Lledenasr.
OObscHeHrEe MeXaHH3Ma MyJIbCAlUU. 3aBUCUMOCTD «IIEPUO-CBETUMOCTbY.

45. DpynrtuBHbIE IepeMeHHbIe 3BE3/1b1. HOBbIE 1 CBEPXHOBBIE 3BE3/IBI.

46. T'azomblieBble KOMIUIEKCHI W WX 3Boitouusa. [Iporo3Bes3na, cranyoHapHble 3BE3IBI U
KpacHbI€ TUTaHThI.

47. KoHeuHble CTaIuu HBOJIIOLUU 3BE3M: Oelible KapiuKHU, HEUTPOHHBIC 3BE3/bI, «UEPHBIC
IBIpED. MeTo bl 00HApYKEHHSI HEHTPOHHBIX 3BE3 M «UEPHBIX JIBIP».

48. dusmyeckas npupoja 3emiu. V3yueHue BHYTPEHHETrO CTPOCHHS M OIpeneieHue eé
MAaccChl.

49. OcHoBHbIE 000JI0YKH 3eMIIM B UX POJib B 3BOMIONNH 3emiu (nurocdepa, ruapocdepa,
atMocgepa). MaruutHoe nose 3emin. Paauannonnsie nosica.

50. JlyHna: obuiue xapakTepuCTUKH, 0OCOOEHHOCTH BpaleHus, Judparuu. O6pa3oBaHus Ha
BUIUMOU U oOpaTHOU moBepxHocTH JIyHBI. ['MmoTe3sl 06 oOpazoBaHuu penbeda. DBOTIOIUS
cucrteMsl 3eMis-JIyna.

51. CpaBHUTENbHBIA aHAINU3 IJIAHET 3€MHOM TPYIIbBI: XapaKTEPUCTUKHU BpallleHUE, peilb-
ed, huznueckue ycnoBus Ha noBepxHoctu. CnyTHUKM Mapca.

52. CpaBHHUTEIBbHBIN aHAIN3 TUIAHET-TUTAHTOB: XapaKTEPUCTHKH, BPAIICHHE, XUMHUIECKUI
COCTaB, BHYTPEHHEE CTPOCHUE.

53. Koumbla u cryTHUKY TUIAaHET-THTAaHTOB.

54. Mansle Tena conHeyHoil cuctemsl. IlpaBuno Tunmyca-bone. Actepounsl ux Gpopma u
IBOJIIOLIMSL.

55. Komertsl. ocobeHHOCTH ABMKEHUs. V3MeHeHue BuIa KOMEThl MpU MPUOIMKEHUH K
Connuy. Ctpoenue u xumuueckuii cocras. Knaccugukanus komert no bpenuxuny @.A.

56. MeteopHble Tena, METeOpbl U OONMUIBL. «3BE3HBIE NOXKIN». PaauaHTBl METEOPHBIX
MIOTOKOB. MeTeopuThl M WX Kiaccuukauusa. 3HaUeHUEe M3y4eHUs METEOPUTOB ISl MTO3HAHUS
OKpY KaroIllero Mupa.

57. OcHoBbl kocMoroHUH COJIHEUHOH CUCTeMBI. 3aKOHOMEpHOCTH B COTHEUHON CHCTEME.
OcCHOBHBIE THUIIOTE3BI O MPOHCXOXkAeHUU U 3Bomonun ConHeuHoit cucrems! (Kanr, Jlamnac,
Jhxunc, HImunar).

58. Tl'anmakTHka Kak TuHaAMHYecKas 3BE3/1Has cucrema. ['ajakThueckas cucTeMa KOOpAUHAT.
lNanaktuyeckas koHneHtpamus 38€31. [lonoxxenne Connua B ["anaktuke.

59. KomnextuBHble uneHbl [amakTHKU: 3BE3AHBIE CKOIUICHUS U accouuanuu, nudys3Has
Matepus (TYMaHHOCTH).
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60. IToacucremsl 'amakTuku. Pacnpenenenue HeHTpalbHOTO BOAOpoaa U cTpykrypa [a-
JAKTUKH.

61. CoOctBenHoe nBmkeHue 3BE3/1. OnpeneneHue JIy4eBbIX U TAaHT€HIIUAIBbHBIX CKOpOCTEl
3BE31. [IBmkenune ComHEUHOH crcTeMbl. XapakTep U OCOOCHHOCTH BpamieHus [ 'amaktuku. [ a-
JIJAKTUYECKUH TOJI.

62. Hpyrue ramaktuku. Knaccupukanus ranaktuk. Bzaumopeiicteue ramaktuk. Kasapsr
u kBazaru. Paguoranaktuku. [IpoGieMbl 3BOTIONUY TaJaKTHK.

63. Ckormenus ranaktuk. CTpyKTypa U CBOcTBa MeTarajiakTHKH.

64. OcHOBHBIE KOCMOJIOTHUECKHE MoJieu. Mojenb «ropsuein» BeeneHHoi, e€ mpoOiaembl
Y BO3MO>KHBIE MTyTH UX PEILICHUS.

IIpakTHueckas 4acTb dK3aMeHa
1. C nomourso Mozenu HeOecHOH cdepbl MPOAEMOHCTPUPOBATE  CIELYIOIUE aTMOC(hEpHbIe
SIBJICHUA a) BOCXOJ, 3ax04 U KYJIbMUHAIIMIO CBCTHJIA, 6) CYTOYHOC U I'OAUYHOC IABUIKCHUC
CouHua; B) BUJ 3BE31HOIO HeOa Ha pa3aMyHbIX IIMPOTAX; I') MPOJOHKUTEILHOCTD HOSPHBIX
JHsS 1 HOYH.

2. Onpenenuth KOOPAUHATHI, BpeMsl BOCX0/a, 3axoja U KyiabMuHauuu COJlHLA ¢ MOMO-
IO TIOJIBM)KHOM KapThl 3BE3THOTO HeOa Ha JIeHb HAOIOJCHHS U TIPOJIEMOHCTPUPOBATH €T0 CY-
TOYHOE JIBUKECHHUE.

3. C moMOIIbI0 TOJABMKHOW KapThl 3BE3HOTO HEOAa MPOJIEMOHCTPUPOBATh CYTOYHOE Bpa-
IIeHue 3BE31HOr0 HeOa U ONpeAeInTh BpeMsl BOCX0/1a, KyJIbMUHALIMU U 3aX0Jla OJTHOW M3 SAPKHUX
3BE3/ B ICHb DK3aMEHa.

4. I1oaroToBUTH TENECKON K HAOIIOAEHUIO, OOBSCHUTh HAa3HAYEHHE M YCTPOHCTBO €ro
MOHTHPOBKH.

5. IloaroToBUTH TEOOMUT U1 HAOIIOAEHUIN U ONIPENICNIUTh BBICOTY U a3UMYT O0BEKTA.

7 IEPEYEHb HH®OPMAILIMOHHBIX TEXHOJIOTUH, UCOJIb3YEMBbIX
B NIPOINECCE OBYYEHUA

NudopmanuoHHbIe TEXHOJOTHU — 00yUeHHE B 3JIEKTPOHHONW 00pa3oBaTenbHOI cpesie ¢
LENbI0 pacIIMpPEeHHs] JOocTyna K 0O0pa3oBaTENbHBIM pecypcaM, yBEJIWYEHHUs] KOHTAaKTHOTO B3au-
MOJICHCTBUS ¢ MpernojaBaTeiaeM, NOCTPOCHHUS WHIAUBHIYaJbHBIX TPAEKTOPUN MOJATOTOBKH, 00b-
€KTHBHOI'O KOHTPOJII U MOHUTOPHUHTA 3HAHUH CTY/I€HTOB.

B o6pa3zoBarenbHOM Ipoliecce Mo JUCHUILIMHE UCIIONB3YIOTCS CleAyIoIne nH(popMaIm-
OHHbIE  TEXHOJIOTMH, SIBISIOLIMECS  KOMIIOHEHTaMU  OJEKTPOHHOM  HMH(OpPMAaIMOHHO-
oOpa3oBatenbHOM cpezsl BITIY:

e Odunmanbusiii caiit BI'TIY,

e KopnoparuBHas ceTh U KOpIOpaTUBHAas AIeKTpoHHas roura bI'TIY;

e Cucrema snektpoHHoro ooyuenuss ®I'bOY BO «bI'TIV»;

e (Cucrema TeCcTHpPOBaHMsI HAa OCHOBE €QUHOro mnoprana «MHTEpHET-TECTUpOBaHUSA B
chepe oOpazoBaHHS WWW.i-exam.ru,

e Cucrema «AHturaruat.BY3y;

e DIJIEKTPOHHbIE OMOTNOTEUHBIE CUCTEMBI,

e MynpTUMEINIHOE COIPOBOXKICHUE JIEKIIMHA U TPAKTUYECKUX 3aHATUI;

8 OCOBEHHOCTHU U3YUYEHUS JUCIHUTIJINHbI UTHBAJIMJAAMU U JIMHAMMU C
OI'PAHUYEHHBIMHA BO3MOXKHOCTSAMMU 3/10POBbS
HpI/I O6yquI/II/I JuL ¢ OTpaHUYCHHBIMU BO3MOXXHOCTAMHU 3J0POBbEA MPHUMCEHAIOTCA adali-
TUBHBIE 00pa30BaTeIbHbIE TEXHOJIOIMH B COOTBETCTBUU C YCIOBHSMM, U3JIOKEHHBIMH B Pa3Jieln
«OCcoOeHHOCTH OpraHu3aluu 00pa30BaTENbHOIO Mpoliecca Mo 00pa30BaTEIbHBIM IIPOrpaMMamM
JUIS. UTHBAJIMJIOB U JIUL C OTPAaHMYEHHBIMH BO3MOKHOCTSMU 3/10pPOBBS» OCHOBHOM 00pa3oBaTelib-
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HOM IporpamMMsl (MCTIONIb30BaHUE CHEIHATBHBIX YUeOHBIX MOCOOUN U AUTAKTUYECKUX MaTepua-
JIOB, CHEIHMATIBHBIX TEXHUYECKHX CPEACTB O0YUYEHHS KOJUIEKTUBHOTO M MHIMBUIYAIBHOTO TOJb-
30BaHus, MPEAOCTABICHNUE YCIYT aCCUCTEHTa (IIOMOIIHKKA), OKa3bIBAIOIIET0 00yYaOIMMCs He-
00X0AMMYI0 TEXHUYECKYIO TIOMOIIb U T.II.) C YYETOM MHIMBUAYAIbHBIX 0COOEHHOCTEH 00yda-
FOILIUXCSL.

9 CIIMCOK JIMTEPATYPbI U UTH®OOPMALIMOHHbIX PECYPCOB

9.1 Jlureparypa
1. KynukoBckwuii [L.I'. CipaBo4HUK TIOOUTENS aCTPOHOMHH. — 6-¢ W3., AOM. U mepepad. — M.:
Enuropuan YPCC, 2009. — 704 c. (6 3k3.)

2. Kypc o6meit actponomun / 3.B. Kononosuu, B.M. Mopo3s. — 3-e uzn., ucnp. — M.: Enuropu-

ain YPCC, 2009. — 544 c. (17 7K3.)

3. Actponomus. ba3oBslit ypoBeHb. 10-11 kiaccsl : y4eOHUK A7 cpenHero obmiero odpasoa-
Hus / A. B. Konomuer [u ap.] ; orBerctBeHHBIe peakTopsl A. B. Konomuen, A. A. Cado-
HOB. — 2-¢ W31., ucnp. u jgorn. — MockBa : M3natensctBo FOpaiit, 2022. — 282 c. —
(HapogHoe  mpocBerieHHE). — ISBN 978-5-534-15616-4. — URL
https://urait.ru/bcode/509209

4. Xmoctul, b. 1. MopexoaHas actpoHoMHs : y4eOHOE TOCOOHMe i CpeaHero mpodeccuo-
HaspHOTO OOpasoBanus / b. I1. Xmoctun. — Mocksa : M3parensctBo FOpaiit, 2022. — 575
c. — (IIpodeccuonanpHoe obpazoBanme). — ISBN 978-5-534-09402-2. — URL
https://urait.ru/bcode/508835

5. ActpoHomus : ydyeOHOe mocobue i cpenHero npodeccruonaibHoro obpasoanus / A. B.

Konomuern [u ap.] ; orBercTBeHHBIC penakTopsl A. B. Komomuen, A. A. CadonoB. — 2-¢
u3M., ucnp. u gon. — Mocksa : UznatensctBo FOpaiit, 2022. — 282 c. — (IIpodeccuo-
HaJIBHOE o0Opa3oBaHue). — ISBN 978-5-534-15278-4. — URL

https://urait.ru/bcode/488152

6. S3eB, C. A. Actponomus. CosHeUHAsI CUCTeMa : yaeOHOe TTocodue st cpeTHero npodeccu-
oHanpHOTO 0oOpazoBanus / C. A. fI3eB ; non HayuHo pepakiueit B. I'. Cypauna. — 3-e us.,
nepepad. u non. — Mocksa : U3narenscrBo FOpaiit, 2022. — 336 c. — (IIpodeccronans-
Hoe oOpa3oBanue). — ISBN 978-5-534-08245-6. — URL : https://urait.ru/bcode/494042

9.2 ba3bl JaHHBIX U HH(OPMAIMOHHO-CIIPABOYHbIE CHCTEMBbI
1. Hnadopmamnmonnas cucrema « EquHoe okHO 0CTyIa K 00pa3oBaTeIbHBIM pecyp-
camy. - Pexxum nocryna: http://www.window.edu.ru/
2. Tloptan Hay4HOI AIIEKTPOHHON OMOIMOTEKH. - PexxuM moctyna:
http://elibrary.ru/defaultx.asp

3. Wurepuer-YuuBepcurer HMupopmanmonneix TexHomormit. - Pexum mocryma:
https://intuit.ru
4. T'nmobambHas CceTh MAWCTAHIIMOHHOTO oOOpa3oBaHusA. — Pexum 1ocTyma:

http://www.cito.ru/gdenet .
5. Caiit Poccuiickoii akagemun Hayk. - Pexxum mocrtyna: http://www.ras.ru/

6. Poccuiickuii mopran  oTKpeITOro obOpa3zoBaHus. — Pexum  gocryma:
http://www.openet.ru/University.nsf/
7. Tlopranm OecnjaTHOTO JUCTAHIIMOHHOTO o0Opa3zoBaHusA. — Pexum gocryma:

www.anriintern.com

9.3 DJ1IeKTPOHHO-0MOINOTEYHbIE pecypChl
1. OBC «lOpaiit». - Pexxum noctyma: https://urait.ru
2. TTommpen (0630p CMU). - Pexxum mocrtyna: https://polpred.com/news



https://urait.ru/bcode/509209
https://urait.ru/bcode/508835
https://urait.ru/bcode/488152
https://urait.ru/bcode/494042
http://www.window.edu.ru/
http://elibrary.ru/defaultx.asp
https://intuit.ru/
http://www.cito.ru/gdenet
http://www.ras.ru/
http://www.openet.ru/University.nsf/
http://www.anriintern.com/
https://urait.ru/
https://polpred.com/news
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10 MATEPHAJIBHO-TEXHUYECKAS BA3A

JUis mpoBeleHHs 3aHSITUNA JIGKIIMOHHOTO W CEMHUHApCKOrO THUIA, TPYHIOBBIX U
WHAMBUAYAIbHBIX KOHCYJbTAllMM, TEKYLIEro KOHTPOJS U HPOMEXYTOYHOM aTTecTaluu
UCIONB3YIOTCA  ayJUTOPUM, OCHAIIEHHbIE y4yeOHOW MeOenbio, ayIuTOPHOM  JOCKOM,
KOMIIBIOTEPOM(PaMHU) € YCTAHOBJIEHHBIM JIMIIEH3UOHHBIM CHEIMAIN3UPOBAHHBIM IPOTrPAMMHBIM
o0OecrieueHrEeM, KOMMYTAaTOpPOM [UIsl BBIXOJAa B 3JEKTPOHHO-OMOIMOTEYHYIO CHUCTEMY U
NIEKTPOHHYI0  HMH(pOpMAaMOHHO-0Opa3zoBaTenbHylo  cpenxy  BITIY,  MynbTUMequitHBIMU
MPOEKTOPAMHU, OSKCHO3UIMOHHBIMU JKpaHaMH, Y4YeOHO-HArJSAHBIMU TMOCOOUAMU (CTEHIBL,
TaOIUIbI, MYyJIbTUMEAUIHBIC TPE3CHTALINH ).

Jlis  mnpoBeneHHA TNPAKTUYECKUX 3aHATUH Takke ucnonb3yercs Jlaboparopus
ACTPOHOMHH, YKOMIUIEKTOBAHHAS CIEAYIOIIUM 000pPYI0BAHUEM:

e KommiekT cTo0B 1a00paTOpHBIX 2-MECT.

e Cron npenojaBarens

e [Ironutp

e AynuTopHas J0CKa

e KomnpioTep C yCTaHOBJICHHBIM JIMIIEH3MOHHBIM CIICLHHUATIN3UPOBAHHBIM IIPOrpaMM-
HBIM 00€CIIeYCHHEM

e MynbTUMEIUINHBIN IPOEKTOP
IIpunTep nasepHbIn
OKCHO3ULMOHHBINA SKpaH
Teneckonsl (7 WITYK)
3Be3aHbie KapThl (10 mTyK)

Monenu HeGecHOM cdepsl (5 WTYyK).

CamocrosiTenbHast paboTa CTYJIEHTOB OPraHU3yeTCsl B Ay JUTOPUSAX OCHAILEHHBIX KOMIIb-
IOTEPHON TEXHUKOHN C BBIXOJOM B DJIEKTPOHHYIO MH(GOPMAIMOHHO-00Pa30BaTENbHYIO CPEay BY-
3a, B CIICIMATIM3UPOBAHHBIX J1A00PATOPUSX MO AUCHUIUIMHE, a TAKXKE B 3a]ax JOCTyIa B JIOKAJIb-
Hyto cetb BI'TIY, B maboparopuu ncuxoiaoro-neaarorndyeckux UCCiaeI0BaHui u JIp.

Pa3zpaborunk: T. A. Mepenenuna K.¢).-M.H., AOLUEHT Kadeapbl pU3NIECKOro U MaTeMaTH-
YeCKOT0 OI0Pa30BaHUs
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11 JJUCT UBMEHEHU U TONTOJTHEHUA
PII/] oGcyxaena u onodpeHna amns peanusanuu B 2022/2023 y4. 1. Ha 3aceaHnu KaQeapsl
bu3HIecKOoro U MaTeMaTudeckoro oopazoBanus (mpotokon Ne 1 ot 21 centsaops 2022 r.).

PI1/] oOcyxnena u onodbpeHna amns peanusanuu B 2024/2025 y4. 1. Ha 3aceganuu KaQeapsl
(bu3HIecKOro U MaTeMaTudecKkoro oopazoBanus (mpotokosn Ne 9 ot 29 mas 2024 r.).
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