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1. ACHIOPT PABOYEM IMPOT'PAMMBI YUEBHOM JIUCIUATLINHBI
ACTPOHOMMUA

1.1. ObsacTb npuMeHeHusi padoueii MPOrpaMMsbl

PabGouass mporpamMmma y4eOHOW JUCHMIUIAHBI SBISETCS YacTbIO OCHOBHOMU
npodeccruonansHOi 00pa3zoBaTenbHON MporpaMMbl B cooTBeTcTBUU ¢ PI'OC mo
cnenuanbHOCTIM CIIO: «DuHaHCHD.

Pabouass mporpamma y4eOHOW AMCIUIUIMHBI MOXET OBITh HCIOJh30BaHA B
po(hecCHOHANBFHOM MOATOTOBKE:

1.2. MecTo y4eOHOM TUCHMILIMHBI B CTPYKTYpe OCHOBHOM NMPOodecCHoHATBLHOM
o0pa3oBaTeIbHOM NPoOrpamMmbl: 00IIe00pa3oBaTEIbHbIC YUCOHBIC NUCIUILINHBI,
Acmponomus

1.3. leau u 3a7a4u y4eOHOM AUCUMILIMHBI — TPeO0OBaHUSA K pe3yabTaraM
OCBOCHUS Y4eOHOM JUCIHUIIMHBI:

N3ydenne actpoHOMHHM Ha 0a30BOM YypOBHE cpeaHero (IOJHOTO) OOIIero
o0pa30BaHMsI HAIIPABJICHO HA JJOCTHKEHHE CIICIYIOIHNX IEIICH:

OCO3HaHWE  MPHUHIMIAAILHOW  pPOJM  aCTPOHOMHH B IO3HAHHUH
(GyHIaMEHTAIBHBIX ~ 3aKOHOB MPUPOABI MW  (OPMHPOBAHMHM  COBPEMEHHOM
CCTECTBCHHOHAYYHOW KapTHHBI MUPA;

npuoOpeTeHNe 3HAHUK O (U3MYECKOW TpPHUpPOAEe HEOECHBIX TET U CHUCTEM,
CTPOCHHMSI ¥ IBOJIIONIMH BCeNeHHOH, POCTPaHCTBEHHBIX U BPEMEHHBIX MacIiTadax
Bcenennoli, HanOojiee BaKHBIX ACTPOHOMHYECKHX OTKPBITHUSAX, OIPEICITUBIIIX
pa3BUTHE HAYKH U TEXHUKH,

OBJIAJICHHEC YMEHHUSAMH OOBSACHATH BHIUMOC IIOJIOKCHUE M JIBHIKCHHUE
HEOCCHBIX TeJ MPHUHIMIIAMH OMPEACIICHUS MECTOIOJIOKCHUS W BPEMCHH  I10
ACTPOHOMHUYECKUM  OOBEKTaM, HaBbIKAMH IPAKTHYECKOTO  HMCIIOJIb30BAHMS
KOMIIBIOTEPHBIX TMPHJIOKCHHH JUISI ONpPEICICHHS BHJIAa 3BE3AHOIO0 Heba B
KOHKPETHOM ITYHKTE IS 33IaHHOTO BPEMECHH;

pa3BHUTHE IMO3HABATEIHHBIX WHTEPECOB, WHTCIUICKTYAbHBIX M TBOPYECKHUX
CIIOCOOHOCTE B Tmporecce MNPUOOPETCHHS 3HAHUH IO ACTPOHOMHH C
UCIIOJb30BAaHUEM  PA3JIMYHBIX HMCTOYHMKOB HMH(OpPMAIMM H  COBPEMEHHBIX
UHGOPMAITMOHHBIX TEXHOJIOTHIA;

UCIIOJIb30BaHUEC MPHOOPETEHHBIX 3HAHUW M YMEHUH JUIS  pEIICHHMS
NMPAKTHYECKHX 3a7a4 IOBCEIHEBHOM KU3HU;

(dopMUpOBaHKE HAYYHOTO MUPOBO33PCHUS;



(dbopMHupOBaHrEC HABBIKOB MCITOJI30BAHUS €CTECTBEHHOHAYYHBIX U OCOOCHHO
bu3MKO-MaTeEMaTUYECKUX 3HAHUW i1  OOBEKTMBHOTO aHaiM3a YCTpOMCTBa
OKPYXaIOIlIEr0o MHpa Ha TNpUMEpe ITOCTHKEHHM COBPEMEHHOM acTpoU3UKH,
aACTPOHOMHH M KOCMOHABTHKH.

B pesynbrarte uzydeHus acTpOHOMUM Ha 0a30BOM YPOBHE YUEHHK JOJKEH:
3HATH/MIOHUMATD:

CMBICT TOHATHI: TEOIEHTPUYECKAsT W TeIUOLEHTPUYECKas CHCTEMA,
BUIMMas 3BE€3/[HAs BEJIMUMHA, CO3BE3/IUE, POTUBOCTOSHUS U COCAMHEHUS TIJIAHET,
KOMETa, acTepOHuJ, METEOpP, METEOPUT, METECOPOH], IUIAHETA, CIYyTHUK, 3BE3[A,
Conneunas cucrema, [anaktuka, BcelieHHas, BCEMHpPHOE M MOSCHOE BpeEMS,
BHECOJIHEYHAs IUIaHeTa (PK30IUIaHETa), CHEKTpaslbHas KiaccudUKanus 3Be3/,
MapaJiyIakC, PEIMKTOBOE U3ydeHue, boibioi B3peiB, uepHas abipa;

CMBICT (PU3BMYECKUX BEIUYUH: TMApPCEK, CBETOBOW T0J, acCTpOHOMHUYECKAs
€MHULIA, 3BE3/IHAs BEJIUUMHA;

CMBICIT (pr3nvecKoro 3akoHa Xa0ona;

OCHOBHBIE ATallbl OCBOEHUSI KOCMUYECKOTO MPOCTPAHCTBA;

TUIIOTE3bI TPOUCXOKACHUSI COTHEYHON CUCTEMBI;

OCHOBHBIE XapaKTepUCTUKHU U cTpoeHue CoHIla, COTHEUHON aTMOC(EPDI;

pasmepnl ['amakTuku, TmoNOXKeHHME W nepuon oOpamieHus ComHia
OTHOCHUTENBHO LIEHTpa ['anakTuky;

yMeTh:

MPUBOJUTH MPUMEPHI: POJM ACTPOHOMHH B PA3BUTUU I[TUBUIN3AIUU,
WCIIOJIb30BaHUsI METOJOB UCCIEAOBAHUN B aCTPOHOMHUU, PA3IMYHBIX JHANa30HOB
AJIEKTPOMATHUTHBIX W3JIYYCHUN JJIs ToydeHuss uHpopmanun o0 oO0beKTax
BcenenHnolt, mosydeHHsT ~aCTPOHOMHYECKOM  HMH(pOpMAlUA C  [OMOIIBIO
KOCMUYECKUX anmnapaToB M CIEKTPAJbHOIO aHalu3a, BIMSHUA COJIHEUYHOU
aKTUBHOCTH Ha 3eMJTIO;

OMUCKHIBATh U OOBSICHATH: Pa3IMUMs KaJeHJapel, YCIIOBHUS HACTYIUICHUS
COJIHEUHBIX M JIYHHBIX 3aTMEHMH, (a3bl JIyHbI, CyTOUHBIE ABUXKEHHS CBETWUII,
MPUYMHBI BO3SHUKHOBEHUS IPUJIMBOB U OTJIMBOB; MIPUHLIUI JEHCTBHUS ONTUYECKOTO
TEJECKOMNa, B3aUMOCBSI3b  (DU3UKO-XMMHUYECKUX  XAPAaKTEPUCTHK  3BE3ll C
UCIIOJIb30BAaHUEM  JMarpaMMbl  "IIBET-CBETUMOCTH", (U3UYECKHE MPUYHHBI,
ONpEIEAIONME PABHOBECUE 3BE3/l, UCTOYHUK SHEPTUU 3BE3J] M MPOUCXOXKICHUE
XUMHUUYECKHUX IJIEMEHTOB, KpaCHOE CMeEIleHHe ¢ Tomolibio dddekra Jlomnepa;

XapaKTepru30BaTh 0COOCHHOCTH METOJO0B MO3HAHUSI ACTPOHOMUM, OCHOBHBIC
AJIEeMEHTHl W CcBoWcTBa TuIaHeT COJHEYHON CHUCTEMBbI, METOJbl OIpeACICHUS
PACCTOSIHMI W JIMHEWHBIX Pa3MEpOB HEOECHBIX TEJ, BO3MOXKHBIE MYyTH JBOIOIUN
3B€3/1 PA3JIMYHON MaCCHhI;



HaxOJIUTh Ha HeOe OCHOBHBIE cO3Be3nusa CeBEpHOTO MOJIyIIapus, B TOM
yuciae: bonvmas Mensenuna, Manass Mensenuna, Boaomnac, Jlebens, Kaccuornes,
OpuoH; cambie sipkue 3Be3fbl, B ToM uucie: [lomspuas 3Be3na, Apkryp, Bera,
Kanenna, Cupuyc, berenbreiise;

HCIIOJB30BaTh KOMITBIOTEPHBIEC MPHJIOKEHUS JJISl ONPEEeNICHUS MOJT0KEHUS
Connua, JIyHsl 1 3Be3/1 Ha J100YI0 1aTy U BpeMs CYTOK JUJIsl JAHHOTO HACEJIEHHOrO
MyHKTA;

WCIIOJB30BaTh MPUOOPETCHHBIE 3HAHMS W YMEHUS B MPAKTUYECKOU
NeSATEIbHOCTH U MTOBCETHEBHOM KU3HU JJISL:

NOHUMAaHUSl B3aMMOCBS3U ACTPOHOMUM C JPYTMMHU HayKaMH, B OCHOBE
KOTOPBIX JIeXKAT 3HAHUSA 110 aCTPOHOMUHU, OTJCICHHE €€ OT JDKEHAYK;

OIICHWBAHUs WH(pOpMaNuUu, cojepxkameiics B  coobmeHusx CMU,
HNHTepHeTe, HAYYHO-TIOMYJISIPHBIX CTaThIX.

OcBoeHue  cojepkaHusi  y4eOHOW  JUCHUIUIMHBI  «ACTPOHOMHS»
o0ecreynBaeT JOCTHKEHUE CTYIEHTAMHU CIEAYIOIIHNX PE3YIbTATOB:

JINYHOCTHBIE Pe3yJIbTAThI:

1) chopMHpOBaHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

2) cpopMHUPOBAaHHOCTH OCHOB CaMOpPa3BUTHS U  CaMOBOCIHTAHUS;
TOTOBHOCTh M CHOCOOHOCTh K CaMOCTOSATENIbHOM, TBOPYECKOM M OTBETCTBEHHOMU
nesATeabHOCTH (00pa30BaTeIbHOM, KOMMYHUKATUBHOM U Jp.);

3) cpopMUPOBAHHOCTH HABBIKOB MPOJAYKTUBHOIO COTPYAHUYECTBA CO
CBEpCTHHKAaMHM, JETbMHM CTapIIer0 ¢ MIIAJIIEr0 BO3pacTa, B3pPOCIBIMU B
oOpa3oBaTenbHO, 0OIIECTBEHHO MOJE3HOM, Y4eOHO-UCCIIeI0BATENbCKOM, YueOHO-
WHHOBAI[MOHHOM U APYTUX BUAAX AESITEIbHOCTH;

4) TOTOBHOCTh M CIHOCOOHOCTH K OOpa30BaHWIO M CaMOOOpa30BaHUIO Ha
NPOTSHKEHUHM BCEW  KU3HM; CO3HATEIIbHOE OTHOIICHUE K HENpPEepPhIBHOMY
00pa3oBaHUI0 KaK YCJIOBHIO YCHEHIHOM mpodeCcCUOHATbHOW U OOIIECTBEHHOM
JeATEIIbHOCTH;

MeTtanpeaMeTHbIe pe3yJbTAThI:

1) ymeHHe caMOCTOSITEILHO ONPENENsATh IIEIM W COCTABIATH IIJIAHBI,
OCO3HaBasi IPUOPUTETHBIE U

BTOPOCTENEHHBIE 33/1a4U;

2) yMeHue MPOAYKTUBHO OOIIATHCA M B3aUMOACHCTBOBAThH C KOJIJIEraMu IO
COBMECTHOM JICATEIBHOCTH, YYHUTBIBATh TMO3UIMU JApyroro, 3hPeKTuBHO
paszpeniaTh KOH()JIUKTHI;

3) BIaJeHHE HaBbIKAMHU I[1O3HABATEILHOW JIESATEILHOCTH, HaBbIKaMU
pasperieHus: mpoojeM; CrIoCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIHbHOMY TOUCKY



METOJOB pPEILICHHs] NPAaKTUYECKUX 3a7ad, NPUMEHEHMIO pPa3JIMYHbIX METOJOB
IIO3HAHUS JUIsl U3YYEHMS Pa3JIMUHBIX CTOPOH OKPYXKAIOLIEH JEHCTBUTEIBHOCTH;

4) TOTOBHOCTb M CIIOCOOHOCTh K CAMOCTOSITEIBHOM M OTBETCTBEHHOU
UHPOPMALIMOHHON  JIeATENbHOCTH, BKJIIOYAsh YMEHUE OpPHUEHTUPOBATHCA B
pa3iMuYHBIX ~ UCTOYHHKAX  MH(OpManuu,  KPUTHYECKH  OICHMBATh U
UHTEPIIPETUPOBATH HH(DOPMALINIO, TTOTyYaEMYI0 U3 PA3IUYHBIX HCTOYHHUKOB;

5) yMeHHEe CaMOCTOSITEIbHO OLEHMBATh MW NPUHUMATh pELICHUS,
ONPENEIAIOLINE CTPATETUIO

NOBEACHUS, C Y4ETOM I'Pa’KTaHCKUX U HPAaBCTBEHHBIX LICHHOCTEH;

6) BIaJCHUE SA3BIKOBBIMU CpPEJICTBAMHU: YMEHME SICHO, JOTMYHO U TOYHO
U3JlaraTh CBOKO TOYKY 3PEHMS, HCIIOIb30BaTh SI3BIKOBBIE CPEICTBA, aJCKBATHHIC
oOcykgaemMol TmpoOieMe, BKIIOYas COCTaBJICHHE TEKCTa M TPE3CHTalluu
MaTe€pUalOB C HCIOJIb30BAHMEM HH(POPMALMOHHBIX H KOMMYHHKAalMOHHBIX
TE€XHOJIOTUI, y9aCTBOBATh B IUCKYCCHH;

7) BIaJeHHE HaBbIKAMU [0O3HABAaTEIbHOM pEQIEKCUU KaK OCO3HAaHUSA
COBEpLIACMBIX JEUCTBUM M MBICIUTEIBHBIX IPOLECCOB, HUX peE3yJbTaTOB U
OCHOBAHUM, IPAHUL] CBOEI'O 3HAHUs U HE3HAHMs, HOBBIX ITIO3HABATEIBHBIX 3a7a4 U
CPEACTB UX JOCTUKECHMUS.

Oo0s13aTe/IbHBIM MMHUMYM COJIEP:KAHMSI OCHOBHBIX 00pa30BaTeIbHbIX
NporpamMmm

[Ipenmer actpoHOMUM

Ponp acTpoHOMUY B pa3BUTHUH LHUBUIN3ALMHU. JBOJIOIMS B3IJISIIOB YEJIOBEKA
Ha Bcenennyro. ['eonieHTpuueckas u renuoreHTpuueckas cuctembl. OcCoOOEHHOCTH
METOJIOB ITIO3HAHUS B aCTpOHOMMHU. [IpakTHueckoe npuMeHeHne aCTPOHOMHUYECKHUX
uccienoBanuii. Vcropuss pa3BuUTHS OTEYECTBEHHOM KOCMOHABTHUKHU. llepBblii
WCKYCCTBEHHBbIM cnyTHUK 3emum, noser FO.A. Tarapuna. [loctmxenus
COBPEMEHHOW KOCMOHABTHKHU.

OCHOBBI TPAKTUYECKON aCTPOHOMHUH

HEBECHASI C®EPA. OCOBBIE TOYKM HEBECHOM C®EPHI.
HEBECHBIE KOOPIWHATDBI. 3Be3gHass kapta, CO3BE3[MsA, HCIOJIb30BaHUE
KOMITBIOTEPHBIX TPWIOKEHUW JJIi OTOOpakeHus 3Be3qHoro Heba. Buaumas
3Be3gHas BenaumuuHa. CyrtouHoe paBwxkeHue cBetwi. CBA3b BUIMMOI'O
PACIIOJIOKXEHMA OBBEKTOB HA HEBE W T'EOI'PAOUYECKUX
KOOPINHAT HABJITOJATEJIA. JIsuxenue 3emnu Bokpyr ComHia. Bugumoe
nerokeHue u ¢as3wl JIlyasl. ConHeYHbIC U TyHHBIE 3aTMEHUS. Bpems u kajieHaps.

3aKOHBI IBUIKEHUST HEOSCHBIX TE

Crtpykrypa u Macmtadsl ConmHeunoit cucrembl. Kondurypamus u ycioBus

BUIUMOCTH IulaHET. MeTroasl omnpeneneHus pacctosHuil a0 Tten CoJIHeUHOU
7



cuctembl 1 ux pasmepoB. HEBECHAS MEXAHUKA. 3AKOHbBI KEIUIEPA.
OIIPEAEJIEHUE MACC HEBECHbIX TEJL JABMXEHUE
NCKYCCTBEHHBIX HEBECHBIX TEJI.

ConHeuHas cuctemMa

[Ipoucxoxnenne ConHeunoi cuctembl. Cucrema 3emuts - JlyHa. [lnaneTs
3eMHOU rpymmbl. [lnanersi-rurantel. ClyTHUKM M KOJIbLIA IUIaHET. Manble Tena
Conneunoii cuctembl. ACTEPOUIHAS OITACHOCTHD.

MeToabl ACTPOHOMUYECKUX UCCIIEIOBAHUN

DJIEKTPOMarHuTHOE U3IIyYEHUE, KOCMHUYECKHE JTy4d U
['PABUTALIMOHHBIE BOJIHbI kak wucroynuk wuHbOpMaluu O MOpUPOIE U
CBOMCTBax HeOecHBbIX Tel. HazemMHble M KOCMUYECKHE TEJIECKOIbI, MPUHIUI UX
pabotel. Kocmuueckue ammapatsl. CrnekTpanbHbd aHamu3. D¢dekt Jlomiepa.
3AKOH CMEIIEHWA BUHA. 3AKOH CTE®AHA-BOJIBIIMAHA.

3Be3/1bl

3Be3/bl: OCHOBHBIE (PUBMKO-XMMHUYECKHE XapPaKTEPUCTUKUA W WX B3aWMHas
CBs3b. Pa3HoOOpasue 3BE3AHBIX XAPAKTEPUCTUK M HMX 3aKOHOMEPHOCTH.
OrnpenenieHue pacCcTOAHUS OO 3BE3[, Mapajulakc. JIBOMHBIE U KPATHBIE
3BE3JIbl. Bueconneunsie 1miadetel. [IPOBJIEMA CYHIECTBOBAHUA
»KM3HU BO BCEJIEHHOI. BHyTpeHHee CTpOSHNE W HCTOUHUKH SHEPTHH 3BE3I.
[Ipoucxoxaenue XAUMHUAYECKUX DJIEMEHTOB. [TEPEMEHHBIE nu
BCIIbIXNBAIOIIWE 3BE3/Ibl. KOPUUHEBBIE KAPJIMKH. OBontouust 38e31,
€€ ATalbl U KOHEYHBIE CTaUH.

Crpoenne ComnHua, coidHeyHoM atMocdepsl. [IposiBieHus CcoTHEYHOU
AKTUBHOCTHU: TISITHA, BCHBIIIKH, MpOoTyOepaHIipl. [leproandHOCTh COJIHEUHOM
axtusHoctn. POJIb MATHUTHBIX TIOJIEM HA COJIHLE. ConHeuHO-3eMHbIe
CBS3HU.

Hamra N'anaktuka - Mneunsiii [1yTs

CoctaB wu crpykrypa [lamaktuku. 3BE3/IHBIE CKOIUIEHMA.
Mexx3Be3nHblil ra3 u nbuib. Bpamenue [Nanaktuku. TEMHA S MATEPUSI.

lNanaktuku. Ctpoenue u 3Bosonus Beenennon

OTkphITHE JPYrUX TalakTUK. MHOrooOpas3ue TaJakTHK U MX OCHOBHBIC
xapakTepucTuku. CBEpXMacCUBHBIE YEPHBIE IbIPbl M AKTUBHOCTh TaJaKTHK.
[IpencraBienne o kocmosoruu. Kpacnoe cmemienue. 3akoH — XaO6ua.
SBOJIIOLIMA BCEJEHHOM. Bonbmoii B3peiB. PenukroBoe uM3MydeHHE.
TEMHAS DHEPT USI.



1.4. Koumn4yecTBO 4YacoB Ha OcBOeHHe Ppadoyeil mnporpaMMmbl y4eOHOM

AUCHUNIIHHBI:
MaKCUMaJIbHOW y4eOHOM Harpy3ku o0yuarorierocsi 36 4acoB, B TOM YHUCIIE:

00s13aTeNIbHON ayIUTOPHOM yueOHOM Harpy3ku oOyudatroiierocs: 364acos;



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JJUCHOUIIJINHBI

2.1. O0beM yueOHOM TMCIUILUIMHBI M BUAbI Y4eOHOH padoThI

Bup yueOHoi padoThI Oo6bem
4acoB
MakcuMasbHasi yyeOHasi HArpy3Ka (Bcero) 36
O0s13aTesibHAsi ayIMTOPHasi yueOHasi HArpy3Ka (Bcero) 36
B TOM YHUCJIE:!
TEOpETUUECKoe O0yueHue 20
IIPaKTUYECKUEC 3aHITHUS 16

Ilpomesicymounan ammecmayusn ouppepenyuposarnwvlii 3auem
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2.2. TemaTu4ecKUH IJIAH U COAEPKAHNE Y4eOHOM JUCHUIIIHHBI «ACTPOHOMHUSD)

HaumenoBanue Copaepxxanue yueOHOIro MaTepraia, cCaMoCTOsATeIbHAs padora O0bem Yposennb
Pa3iesIoB U TeM 4acoB OCBOCHHA
1 2 3 4
Pazjnen 1. ActpoHomus, ee 3HAUE€HUE H CBA3b 3
¢ IPYTHMH HAaYKaMH
Conepsxanne yueOHOro Marepuasa. 2
Tema 1.1. 1 ActpoHOMMS Kak Hayka. VMcTopus CTaHOBIEHMS acTpOHOMHUHM B CBSI3M C IIPAKTUYECKUMH 2
IIpenmer acTpoHoMuUHN NOTPEOHOCTAMU. DTanbl pa3BUTUS aCTPOHOMMU. B3auMOCBSI3b U B3aMMOBJIUSHUE aCTPOHOMUU 1
U IPYyTUX HayK.
Temal.2. 1 [TonsiTue «HebecHas cepa», OCHOBHBIE JIMHUU U TOUKH, TOPU30HTAIbHASL CUCTEMA KOOPIMHAT. 2
Habaonenus — MHeMOHHYECKHE TPUEMBI OIPENEICHUs YIJIOBBIX Pa3MEpPOB PACCTOSHUM MEXAYy TOYKaMU 1
OCHOBbI ACTPOHOMMUU HeOecHOU cdepbl. Teneckomnbl Kak HHCTPYMEHT HArJIsIHONW aCTPOHOMHUHU. BHUIBI TEIECKOIIOB U
UX XapaKTEPUCTHUKHU.
Pa3nes 2. OcHOBBI NPAKTHYECKOH ACTPOHOMMU 9
Coneprxanne yaeOHOro Marepuara. 6
Tema 2.1. 1 OnpeneneHue MOHATUS — «3BE3/lHAs  BEIWYMHA». DBBeleHUE TMOHATHS — «CO3BE3IHEY. 1
3Be31bl U CO3BE3UA DKBaToOpHaJibHasl CUCTEMa KOOpJWHAT, TOYKW M JUHUU Ha HeOecHoul cdepe. Wccraenoanue 2,3
Buaumoe nBu:keHune BBICOTHI IIOJIIOCA MHUpPAa Ha Ppa3IMYHBIX TreorpaguuecKkux IIUpoTax. BBeneHue NOHATHIMA )
3Be3/1 «BOCXOJISILIIEE CBETUJIO», «HE BOCXOJSIIEE CBETUIIO», «HE3aXOJSIIEEe CBETUIIO», «BEPXHSIS
KYJIbMUHALIUAS», «HWOKHSIS KyJIbMUHALUA». BBIBOI 3aBUCUMOCTH MEKy BBICOTOM
CBETHJIA, €r0 CKJIOHEHUEM U reorpa@uueckoi MHUpOoTOi MECTHOCTH.
Tema 2.2. 1. BBenenne NOHATMM  «OHM  PaBHOACHCTBHUS» U «IHH  COJIHLIECTOSIHUS», — AHAJIM3 1
I'onuyHoe nBUKEHUE ACTPOHOMUYECKOTO CMBICTIa JTHEH paBHOJAEHCTBUS U COJHIIECTOSHUS. BBeneHue MoHATHS
Coanna. /IBuxenue u «oxmunTuka». HccnenoBanue asmwxkeHuss CoiHI@ B Te€YEHHWE roja Ha (OHE CO3BE3AUH C
¢da3bl JIyHbl. HCIIOJIb30BaHUEM MOJBMKHONU KapTbl. OOCyXIeHHE MPOJOJIKUTEIILHOCTU IHS U HOYU B )
3aBUCUMOCTH OT IIMPOTHI MECTHOCTH B TE€UEHHUE rofia. AHAIN3 MOJEIN B3aUMOJEHCTBUS 3eMIIU
u Jlynel. CpaBHUTENbHAs XapaKTepuCTHKa (usmueckux cBOMCTB 3emun u JlyHBL. AHanu3
SBJICHUH COJTHEYHOTO W JIYHHOTO 3aTMEHUH, YCIIOBHMS MX HACTYIUICHHS W HaONIOJEHUs Ha
pa3IMYHbIX NIMPOTAX 3EMIIH.
Tema 2.3. 1. [lepuoanueckue WIM TOBTOPSIOIIMECS IPOLECCHl KaK OCHOBA JUIsl HM3MEPEHUS BpPEMEHHU. )

Bpemsi u kasienaapb

ﬂpCBHI/Ie Yachl. BBG,Z[CHI/IC MOHATUH «MECTHOE BpEMsI», «IMOACHOC BPEMs», «BUMHEC BPEMA)) U
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«ieTHee BpeMs». BbITOBOE M HayyHOE MOHSATHE «MECTHOE Bpems». Jleroumcuucienue B
IpeBHOCTH. Vcnonb30BaHUE MPOMOIKUTENBHBIX MEPUOJUYECKUX MPOLECCOB NS CO3JaHUs
kasenapeil. CoiHeuHble W JIYHHbIE KaJleHJapu W ux cpaBHeHHe. CTapblii U HOBBIM CTUIIH.
CoOBpEMEHHBIN KaJeH1aph.

Pa3nen 3. Crpoenne CosiHEeYHOM CHCTEMBI 12
Coneprxkanue yueOHOro MaTrepuara. 8
Tema 3.1. 1. CranoBiieHue cucteMbl Mupa Apucrtorensd. ['eoneHTpuueckas cucrema mupa Iltomemes. 1
PazBuTne JlocTonHcTBa cuUCTEMBI U €€ orpaHuueHus. ['enmoneHTpuueckas cucrema mupa KomnepHuka.
npeacTaBJIeHH 0 [TpoOnembl NPUHATHSA TeIUMOLEHTPUUECKON cucTeMbl Mupa. [IpenMyiecTBa U He1OCTaTKU
CTPOECHHMH MHpA. cuctembl Mupa KomepHuka. ['paHuipl NpuMEHMMOCTH T'€IMOLEHTPUYECKONW CHCTEMBI MHpA.
Koundurypauuu [TonTBepxkieHNEe TeIMOLEHTPUYECKOH CHCTEMbl MHUpa IpU Pa3BUTUM HaOIIOAATENIbHON )
IJIaHeT. actpoHoMuu. OcHOBHOM Matepuan KoHdurypaium miaHeT Kak pa3inyue MojaoxKeHHUs
CosiHIIa ¥ IJTaHEThl OTHOCUTENIBHO 3€MHOr0 Habrofaress. Y ClIOBHsS BUAUMOCTH IJIAHET IPU
pa3nuuHbIX KoHpuUrypanusax. CHHOIUYECKUH U CUICPUYECKUN MEepUOIbl 0OpalleHusl IJIaHeT.
AHanuTHYecKas CBA3b MEXIY CHHOJIMYECKUM U CUJICPUYECKUM IMEPHOAAMU Ul BHEIIHUX U
BHYTPEHHUX IIJIaHET.
Tema 3.2. 1. OMIIMpUYECKUM XapakTep HaydHOro wucciuenoBanus Kemmepa. Omumnc, €ro CBOMCTBA. 2
3aKoHbI ABUIKEHHUS Onmnuntuyeckue opOuThl HebecHbIX Ten. PopmynupoBka 3akoHOB Kerepa. 3HaueHue u
IUIaHeT IpaHUIBl IPUMEHUMOCTH 3aK0HOB Keruiepa. MeTobl onpeaeneHus pacCTOsHUM 10 HeOECHBIX )
CosiHeYHOM cucTeMBI T€JI: TOPU3OHTAIBHBIN MapajuIake, PaauoJIOKAMOHHBIM METOJ M Ja3epHas JoKauus. MeToasl
OTIpeieNIeHUs] pa3MepOB HEOECHBIX TEJ: METOA0JIOTMYECKHE OCHOBBI ONpPE/AEICHUs Pa3MepoB
3emiuu DpatocheHOM; METO TPUAHTYJISLIUH.
Tema 3.3. 1 Omnpenenenne paccTosHUN 10 TuiaHeT COJMHEYHOW CHCTEMBI C MCIOJIb30BAHUEM CIPABOYHBIX 1
OTtkpbiTHE U matepuaioB. Omnpenenenve nonoxeHus niaaHeT CONHEYHOW CHCTEMBI C HCHOJIb30BAaHUEM
NpUMeHeHHe 3aKOHa naHHbIX  «IIIKOJIBHOTO aCTPOHOMHYECKOTO KaJeHJaps» Ha TEKyIMHA y4eOHBIH TO.I.
BCEMHMPHOI0 I'paduaeckoe nmpencraBaenne monoxeHus mianeT CoTHEYHOW CUCTEMBI C yU€TOM MacinTada u
TATOTEHUS peaJIbHOrO pacloIoKEeHUsI HEOSCHBIX T Ha MOMEHT MpPOBEAEHUs paboThl. AHAINTHYECKOE )
JI0KAa3aTeNIbCTBO CIIPaBEAJIMBOCTH 3aKOHA BCEMUPHOTO TATOTEHHS. SIBJIEHHME BO3MYIIEHHOTO
JBIKEHMS KaK JOKa3aTeIbCTBO CIIPABEIJINBOCTH 3aKOHA BCEMUPHOTO TAroTeHus. [Ipumenenne
3aKOHa BCEMUPHOTO TSTOTEHUS ISl ONpeAeNieHUs] MacC HEOECHBIX Tel. Y TOUHEHHBIN TpeTuit
3akoH Kemepa. fIBiieHne NpuianMBOB Kak CJIEICTBUE YaCTHOTO MPOSIBIIEHNUS 3aKOHA
BCEMUPHOI'0 TATOTEHUS Npu B3aumoeiicTsun JIynsl u 3emin.
Tema 3.4. 1 OO011ast XapakTepUCTHUKA OPOUT U KOCMHUYECKUX CKOPOCTEH MCKYCCTBEHHBIX CITYTHUKOB 3€MIIH. 2 1
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JABuKkeHune
HCKYCCTBEHHBIX
CILYyTHMKOB H
KOCMHUY€eCKHX
annaparos (KA)

B CostHe4YHOI cucreme

Hctopus ocBoenus kocmoca. Joctuxenus CCCP u Poccun B KOCMUUECKHUX MCCIIEA0BAHUSAX.
Uctopus uccnenoBanus Jlynel. 3anmyck kocmudeckux amnmapatoB K Jlyne. [lunortupyemelie
noneTel M Bbicanka Ha Jlyny. Mcropusi uccieoBaHUST U COBPEMEHHBIM 3Tall OCBOCHMS
MEXIUIAHETHOTO MPOCTPAHCTBA KOCMUYECKUMH anmapaTaMH.

Pasnen 4. [Ipuponaa tea CoiHeYHOM CHCTEMBI

12

Cone

p>kaHue yueOHOro MaTepuana.

Tema 4.1.
CoJyHeyHas1 cHCTeMa.
Cucrema "3emis -
Jlyna'.

CoBpemeHHbIE METO/IbI H3yueHUs! HeOecHbIX Ten ConHeuHOM cucTeMbl. TpeOoBaHUS K HAYYHON
runotre3e o mnpoucxoxacHur ComHeyHoi cuctembl. OOIME CBENCHHS O CYIIECTBYIOIIUX
runore3ax npoucxoxaeHus ComHeyHoil cuctembl. [umoreza O. 0. Imuara o
npoucxoxaennn Ten ConHeuHoM cucteMbl. HayuyHble MOATBEPKACHHS CHPABEAJIUBOCTH
KOCMOTI'OHMYECKOU TUIIOTe3bl MpoucxoxieHus ColHeuHol cucteMbl. OnpeaeneHne OCHOBHBIX
KPUTEPUEB XapPaKTEPUCTUKU U CPABHEHHS IUIAHET. XapaKTepUCTHKa 3eMJIM COTJIACHO
BBIJICJICHHBIM KpUTEpHUSAM. XapakTepuCTHUKa JIyHBI COIVIACHO BBIACICHHBIM KPUTEPHUSM.
CpaBHuTenbHass Xapakrepuctuka atmochepsl Jlyapl w 3emMiu W acTpOPUINYCCKUX U
TeOJIOTUYECKUX CJHeNCTBUN paznuuus. CpaBHHUTENbHas XapaKTepUCTHUKa penbeda TIIaHeT.
CpaBHHUTENbHAS XapaKTEPUCTHKA XWMHUYECKOro cocTaBa IiaHeT. (OOOCHOBaHHE CHCTEMBI
«3emnst — JlyHa» Kak yHUKaJIbHOW ABOMHOM I1aHEThl CONHEYHOM CUCTEMBI.

Tema 4.2.
IlinaneTnl 3eMHOI
rpynnbl

BuyTtpurpynmnoBasi oOIIHOCTb IJIAHET 3€MHON TPYNIBbl U IUIAHET-TUTAaHTOB MO (PU3HMYECKUM
xapaktepuctukaM. CxoxctBa M pasnuuus 1uiaHeT COJHEYHOM CHUCTEMBI 1O XHMHUYECKOMY
COCTaBY, BbI3BaHHbIE €IMHCTBOM NpOUCX0xkaeHus Tesl ConHeuHo! cuctemsbl. Brinenenue
KPUTEPUEB, MO KOTOPBHIM IUIAHETHI MAKCHUMaJIbHO OTIMYAIOTCS. OCHOBHBIE XapaKTEPUCTHKHU
IUTAHET 3€MHOM rpynmnsl (pu3nyeckue, XMMHUECKHUE), UX CTPOECHHE, 0COOEHHOCTH penbeda U
atMocdeprl. CHYTHUKM IUTaHET 3€MHOW Tpynmbel M UX ocoOeHHOCTH. IIpoucxoxiaeHue
cnyTHUKOB. CpaBHUTEJbHAs XapakTepucThka Mapca, Benepbsl u Mepkypusi OTHOCHUTEIBHO
3eMIIH.

Tema 4.3.
IlnaneTBI-rUranTol

OcCHOBHbBIE XapaKTEPUCTUKH IIJIAHET-TUTaHTOB ((U3MUecKue, XUMUYECKHE), UX CTPOEHUE.
CIyTHHKY TJIaHET-THTAHTOB M MX ocoOeHHocTH. [Ipoucxoxaenue cryrHukoB. Komnblia rianer-
TUTAHTOB M UX 0COOEHHOCTH. [Iponcxosxaenne Koerl.

Tema 4.4.
Acrtepouabl U
MeTeopuThl. KomeTnbl

Actepouapl U WX XapakTepucTUKU. (OCOOEHHOCTH KapiHMKOBBIX IulaHeT. KomeTsl M ux
cBoiicTBa. [Ipobrema acTepouIHO-KOMETHOM omacHOCTH it 3emiu. OnpeneneHue sSBICHUH,
HAOMOTaeMBbIX TpH JBWKEHUM Manbix Ten ConHedyHOW cuctembl B atMmochepe 3emmm.
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U MeTeophbl. XapakTepucTuka IpUPOABI M OCOOEHHOCTEW SBJIEHUS METEOPOB, METEOPHBIX IOTOKOB.
OcobeHHocTH sBIEeHMsT OOJMMAA M XapaKTEPUCTUKU METEOpUTOB. ['eonornyeckue cielisl
CTOJIKHOBEHUS 3€MJIU C METEOPUTAMHU.
Pa3gen 5. CoaHile U 3Be3bI
Copaepxxanue yd4eOHOro MaTepHaa.
Tema 5.1. 1. CoBpemennble MeTonabl usydeHus ComnHua. OHeprus u temneparypa CosHua. XUMHYECKUN

O01mme cBegeHus 0
Coanne. CTpoenne
armocgepsnl CosHua.

coctaB Connma. Buyrpennee crpoenne Comnia. Atmochepa CosHma. @opMbl IPOSIBICHUS
COJIHEYHOM aKTUBHOCTU. PacmpocTpaHeHue H3JIy4eHHs] U TOTOKA 3apsDKEHHBIX YacTHUIl B
MEX3BE3/IHOM NpocTpaHcTBe. Du3uyeckre OCHOBBI B3aUMOJICHCTBHUSL IMOTOKA 3apsKEHHBIX
YaCTHII C MAarHUTHBIM TIOJIeM 3eMJIM M dYacTuiamMu ee armocheprl. DU3NYIECKUE OCHOBBI
BO3/ICHICTBUS MOTOKA COTHEYHOTO M3JIy4YEHHUs HA TEXHUYECKHE CPEICTBA U OMOJIOTHYECKHe
00bekThl Ha 3emiie. Pa3BUTHE TeIMOTEXHUKHM M YY€T COJIHEUYHOTO BJIUSHUS B MEIUIIMHE,
TEXHHKE U IPYTHX HAIpPaBICHUSX.

Tema 5.2.
dusnveckasi Npupoaa
3Be31. CBSI3b MEKIY

1. MGTOZI roau4yHoro mnapajuiakCca v rpaHvuibl €ro NpuMCEHHUMOCTH. ACTpOHOMI/IquKI/Ie CAWMHUIIBI
HU3MCPCHUA paCCTOHHHﬁ. AHanuTHYECKOE COOTHOIICHUE MCKAY CBCTUMOCTBHO U 3B€3,HHOﬁ
BEJIMYMHOM. AOcCOIroTHAs 3BC3aHasA BCIIWMYHHA. Ee cBsa3p ¢ rOANYHbBIM IIapaJlJIaKCOM.

(puznyecknmu CrnekTpanbHble Kiaccel. JpmarpamMmma «CHEKTp — CBETHUMOCTb». Pa3Mepsl M IUIOTHOCTh
XapaKTepUCTUKAMU BemlecTBa 3Be3A. OmpeneneHne mMacchl 3Be€3]l METOIOM H3Yy4eHHUs JBOMHBIX cucTeM. Mopaenu
3BE3/1. 3Be31. OCHOBBI KJlacCU(DMKALMU TEPEMEHHBIX M HECTAllMOHAPHBIX 3Be37. 3aTMEHHO-BOMHBIC
cucremsl. Lledpennpr — HecTanmoHapHsle 3Be3nbl. Jlodaronepuoanyeckue 3se3nbl. HoBele u

cBepXHOBBIE 3Be31bl. Ilynbcapbl. 3HaueHNE IEPEMEHHBIX M HECTALlMOHAPHBIX 3BE3/1 VISl HAYKH.
Tema 5.3. 1. OneHka BpeMEHU CBEUYEHHMS 3BE3[bl C HCIOJIb30BAaHMEM (PU3NYECKHMX 3aKOHOB U

IBOJIOLMA 3BE3/.

3aKoOHOMepHocTel. HauanpHble cTaguy 3BOIOLNH 3BE3/. 3aBUCUMOCTh «CLIEHAPUS» 3BOJIOLUN
0T Macchl 3Be371bl. OCOOEHHOCTH HBOJIIOLIMU B TECHBIX JIBOMHBIX cucTteMax. ['paduyeckas
MHTEpHpeTalys YBOJIOIMH 3B€3/1 B 3aBUCMOCTH OT (DU3MYECKHX apaMeTPOB.

Paznen 6. Ctpoenue u 3Bosouus BeesieHHoil

Copep:xanne yueOHOT0 MaTepHana.

Tema 6.1.
Hama I'anakTHuka.
JApyrue raJJakTuku.
MeTarajakTmka.

Hama lNamaktuka Ha HeGocBome. Ctpoenne I'amaktuku. CocraB ["amaktuku. Bpamenne 'amakTukm.
[IpoGnema ckpwiToil Macchl. COCTaB MEX3BE3THOU CPEIbl U €r0 XapaKTePUCTHKA. XapaKTepHCTHUKA
BHJIOB  TyYMaHHOCTEWH. B3aMMOCBSI3b  pa3snMuYHBIX  BHJOB  TYMAHHOCTEH C  MPOLECCOM
3Be371000pa3oBaHus. XapaKTepUCTHKA W3IY4YCHHUS MEX3BE3JHON cpeapl. HaywuHoe 3HadeHwme
WCCTIEIOBAaHUST TPOIECCOB B Pa3peXKEHHOM cpefe B THUTAaHTCKUX MacmTabax. OOHapyxeHue
OpPTraHUYECKUX MOJICKYJ B MOJIEKYJISPHBIX OOJaKax.
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Tema 6.2. «KpacHoe cMmenieHHe» B CHEKTpax TalakTHK. 3akoH Xa00ma. 3HaueHWe MOCTOsSHHOW XabOma.
OcHoBBI DOnemeHThl 0oOwIed Teopuu OTHOcUTeNnbHOCTH A. DitHmreiiHa. Teopus A. A. @puamana o He
COBpPEeMEHHOM CTallMOHAPHOCTH  BceneHHolt u ee monrBepkacHue. Hayudbie (akThl, CBUICTEIHCTBYIOIIME O 2
KOCMOJIOTUH Pa3JIMYHBIX 3Talax 3BOJIIOIMOHHOIO Mponecca Bo BeenenHnoil. TemHas sHEprus U ee XapaKTepUCTUKH.
CoBpeMeHHass KOCMOJIOTMYECKAasi MOJENb BO3HMKHOBEHMsS W pa3BUTHs BceeneHHoll ¢ omopoil Ha
runote3y ['. A. 'amoBa, 00Hapy>KEHHOE PEIIMKTOBOE M3TyUEHHUE.
Peseps JAudpepeHuipoBaHHbIN 3a4eT 2
1. [logroroBka K 3a4ery.
Bcero: 36
Oobs13aTesIbHBIC AYyAUTOPHBbIE: 36
JAudpepeHupoBaHHbIN 3a4eT: 2
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3. YCJIOBHUS PEAJIM3AIIMY YYEFHOM JJUCITUITIJIMHBI

3.1. TpeGoBanussi K MHHMMAJIBHOMY  MATEPHAJIbHO-TEXHHYECKOMY
odecneyeHmn 1o
Peanuzanmst y4eOHOW JUCIUIUIMHBI TpeOyeT HaIMuus ydeOHOTO KaOuHeTa
ACTpOHOMUHU.
O6opynoBanue yueOHOro KaOUHETa:

1. KommnsroTep.

2. MynbTUMEIUUHBIN TPOEKTOP.

3. OkpaH.

3.2. MudopmanuonHoe odecrnedenne 00y4eHust
OcCHOBHBIE HCTOYHUKH:
1. Actponomusi. ba3oBeiit ypoBenb. 11 knacc b.A. Boponiios -BenbamMunos,
E.K.Crpayt - M.: Jlpoda, 2017

JlonotHUTEIbHbIE HCTOYHUKH:

1. Boponuos-BenpsamunoB b. A., Ctpayt E. K. "Actponomus". 11 knacc". -
M.: lpoda, 2017. Y4eOHUK C 2JIEKTPOHHBIM MPUIIOKEHUEM.

2. E.Il.JIeButan "Actponomus 11 kmacc" -M.: Jlpoda, 2011 r

3. Kynam, M. A. Actponomus. 11 kiacc. Meroaudeckoe mocodue K
yueOHuky b. A. BoponioBa- BenbsimunoBa, E. K. Ctpayra «AcTpoHOMUS.
bazossiit ypoBensb. 11 kinace» /M. A. Kynam. — M.: [Ipoda, 2018. — 217,
[7] c.

HNuTepHer-pecypcesnl

1.Actpodusnueckuii nopran. HoBoctu actpoHoMuUmn.
http://www.afportal.ru/astro

2.Bokpyr cBera. http://www.vokrugsveta.ru

3.Bcepoccuiickas OJIMMIIAAIA IIKOJIbHUKOB MO ACTPOHOMUH.
http://www.astroolymp.ru

4.T'ocynapcTBeHHbIl acTpoHoMudeckuit UHCTUTYT uM. [1. K. llltepubepra,
MI'V. http://www.sai.msu.ru

5.WnTepakTuBHBIN THA B MUpE KocMoca. http://spacegid.com

6.MKC ownmnaiin. http://mks-onlain.ru

7.06cepBaropust Cubl’AY. http://sky.sibsau.ru/index.php/astronomicheskie-
sajty

8.001mepoccuiicKkuii acTpoHOMUYECKHM nopTall. http://actporomus.pd

9.Peno3utopuii Becenennoit. http://space-my.ru

10.Poccuiickast acTpoHOMUYECKas ceThb. http://www.astronet.ru

11.Ce3onsbl roga. Becenennasi, mutaneTsl U 3Be37b1. http://ce30HbI-
roaa.pd/mnanets1%20u%203Be31b1.html

12.®I'bYH Uucturyt actponomuu PAH. http://www.inasan.ru

13.2OneMenTsl Oobiion Hayku. AcTpoHomus. http://elementy.ru/astronomy
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4. KOHTPO.Ib Y OIIEHKA PE3YJIbTATOB OCBOEHUWS YYEBHOU

Kourpoas wu

T CTUTLIAHBI

OIlEHKA DE3YJIbTaTOB  OCBOCHWSI

y4eOHOM

JUCIHUITIIMHBI

OCYIIECTBJISIETCS TPENoaaBaTelieM B IIPOIECCE TMPOBEIACHUS YCTHOTO OMpoca
TEOPETUUYECKOT0 MaTepHuaja, IMPOBEPKU pElISHUs 3ajay, TECTUPOBAHUS, a TaKKe
BBITIOJTHEHUS OOYYarOIUMHUCS JIOMAIIIHUX 3aJIaHUM, MOJATOTOBKON COOOIIEHUN U

JTOKJIQJIOB.
@®opMbI U METOBI
XapakTepucTHKa OCHOBHBIX BU/10B KOHTPOJIAA ¥
Conep:xanue
oByuenns AesITeILHOCTH CTY1EHTOB (Ha ypoBHe yueOHbIX OLIEeHKH
AeiCcTBHI) pe3yJbTaToB
00y4eHust
ACTPOHOMUSI, €¢ | - OOBSICHATh MPUUMHBI BOSHUKHOBEHHS U Pa3BUTHUSA | - YCTHBIH  OIpOC
3HAYeHHe U CBSI3b | ACTPOHOMUHU, MIPUBOIUTH IIPUMEPBL, | TEOPETUUYECKOIO
¢ IPyrumMu MOATBEPKIAIOIIHE JTAHHBIE IPUYUNHBIL; MaTepuaia
HAYKaMHU - WUIIOCTPUPOBATh IpPHUMEpPAMH IPAKTHUECKYIO | -KOHTPOJIb
HAMpaBJIEHHOCTh ACTPOHOMHUU; BOCHPOU3BOIUTH | BBHITOJIHEHUS
CBEJICHMSI 1O HCTOPUU DPA3BUTUS AaCTPOHOMHH, €€ | TOMAIIHETo
CBA3SIX C IPYTUMH HAYKAMH. 3aJlaHus;
- u300paxkaTb OCHOBHBIE KPYT'H, JIMHUU M TOYKHU | -KOHTPOJIb
HeOecHOW cdepbl (MCTUHHBIA (MaTeMaTHYECKHil) | BBIMIOJIHEHUS TeCTa
TOPU30HT, 3€HUT, HAJIUP, OTBECHAs JIMHUS, a3UMYT,
BBICOTA);
- (opmynupoBaTh MoHATUE «HEOecHas chepay;
- HCIIOJIb30BaTh IIOJIyYEHHbIE paHEe 3HAHUS W3
pasnena «ONTUYECKUE SBICHUS» I OOBSICHEHHS
yYCTPOMCTBA W NPUHIIMIIA paOOTHI TEJIECKOMA.
«IIpakTHYecKkue | — BOCHPOU3BOAUTH OIPENEICHUS] TEPMUHOB U | YCTHBIN orpoc
OCHOBBI NMOHATHUH (CO3BE3/1Me, BBICOTA U KYJIbMHMHAIUS 3BE3]1 | TEOPETUUECKOTO
ACTPOHOMU M) u CounHIla, SKIUNTHKA, MECTHOE, TIOSICHOE, JIETHEE U | MaTepuaia
3MMHee BpeMmsl); -KOHTpPOJIb
—  OOBSICHATH HEO0XO0JUMOCTh BBEJICHUS | BBIIIOJHEHUS
BHCOKOCHBIX JIET M1 HOBOT'O KaJIECHJAPHOTO CTHJIS; JIOMaIIHETO
— O0OBSCHATH HaO/IO/laeMble HEBOOPY)KEHHBIM | 3aJJaHUS;
rya3oM JaBrkeHus 3Be3n W CoslHIIa Ha pa3iauyHbIX | - 3acIylIMBaHuE
reorpaMuecKux IMMPOTaxX, JBMKEHHE U (a3bl | COOOLICHUH u
Jlynsl, npuunnbl 3aTMeHui JIynel u ConHua; JOKJIaJI0B

— MPUMEHSATH 3BE3JJHYI0 KapTy JUIsl MOMCKa Ha Hebe
ONpEIEICHHBIX co3Be3auil U 3Be3A. I[IpenmerHbie
pe3yJIbTaTHI U3Y4EHUs TEMBI «CtpoeHue
CoJtHEe4HOM CUCTEMBD» ITO3BOJISIOT:
BOCIIPOM3BOJUTb HUCTOPUYECKHE CBEACHUSA O
CTaHOBJICHUHM W Pa3BUTHU FCHHOH@HTPI/I'—IGCKOIZ
CUCTEMBI MUPA;

BOCIIPOMU3BOJUTL OIPECACIICHUA TCPMHUHOB H
MOHATUH (KOH(UTypalys MiIaHeT, CHHOAWYECKHHA U
CUICPUUECKUN TEepUOAsl  OOpalieHus IUIaHeT,
TOPU30HTANIBHBIM Mapajlakc, YIJIOBBIE pa3Mephl
00BEKTa, ACTPOHOMUYECKAs €IMHUIA);
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—  BBIYUCIISITH  PACCTOSIHUE 10 IUIAHET 10
TOPU30HTAILHOMY MapajiIakcy, a X pa3Mepbl — I10
YIJIOBBIM pa3MepaM U pacCTOSHUIO;

— (dopmynupoBaTh 3akoHbl Kemepa, ompenensiTh
MaccChl IUIaHET Ha OCHOBE TPEThero (yTOYHEHHOTO)
3akoHa Kerepa;

—  ONHCBIBAaTh OCOOCHHOCTH JBHIKCHHUS  TEJ
CoJIHEUHOW  CHUCTEMBI IOX  JEHUCTBUEM  CHII
TSITOTCHUS 110 opouTam C Pa3IUYHBIM
IKCIICHTPUCUTETOM;

— OOBACHATH MPUYUHBI BOSHUKHOBEHHSI TIPUIMBOB
Ha 3emJie W BO3MYIICHUM B JABMIKCHHHM Tell
CoJIHEYHOM CHCTEMEI;

— XapakTepu30BaTb OCOOCHHOCTH JBIKCHUS U
MaHEBpPOB KOCMHYECCKHUX anmnaparoB JUIS
uccnenosanus Tea CoIHEYHOM CHCTEMBI.

Ctpoenue
CostneuHoM
CHCTEMbI

- BOCIPOU3BOJUTH HCTOPUYECKHE CBEACHHUS O
CTQHOBJICHUM U PAa3BUTHU TEJIUOLICHTPUYECKON
CHCTEMBl ~ MHpa, OOBACHATH  MeTIeoOpasHoe
JBHKCHHUE

IJIAaHET ¢  HUCIOJB30BAaHUEM  JOIHIUKIOB U
muddepeHToB;

- BOCHPOU3BOAHUTH ONPEIEICHUS TEPMUHOB W
MOHATHI «KOH(QUTYpALHs TIIAaHET», «CHHOIMYECKHA
U CHUJIEPUYCCKUN TEpPUOAbl OOpaIlleHUs TUIAHET)
BOCHPOU3BOJIUTh  ONpPEACICHUS  TEPMHHOB U
MOHATUN  <QJUIHICY, «adenuily, «Iepurenuiy,
«Oompmiasi M Majas  TOJYOCh  JJUIUIICA»,
«aCTPOHOMHYECKAs SAMHUIIAY;

- popmynupoBaTh 3akoHbl Kemepa;

- (QopMynupoBaTh ONpENEICHUS TEPMHUHOB W
MOHATUN «TOPU30HTAIBHBIM MapaIaKCy», «yTIIOBbIE
pasMepbl 00BEKTaY;

- MOSICHATh CYIIHOCTb METOJIa OIpEAeNICHUs
paccTostHuM o napajjiakcam CBETHII,
PaauOJIOKAIIMOHHOTO METO/Ia M METOJa JIa3epHOU
JIOKAITNH;

- BBIYUCIIATh PACCTOSIHUE JI0 IUIAHET MO
TOPU3OHTAIILHOMY TMapajulakCy, a WX pa3Mepsl I0
YIJIOBBIM pa3MepaM U pacCTOSHUIO;

- ONpEeNeNsATh MAacChl IJIAHET Ha OCHOBE TPETHETO
(yrounenHoro) 3akona Kerepa;

- omuchIBaTh ABWKEeHHS Tell COTHEYHOH CHUCTEMBI
o ASMCTBUEM CHUJI

TATOTECHHS o opbutam c Pa3ITUYHBIM
JKCLIEHTPUCUTETOM;

- OOBSCHATH NMPUYUHBI BOSHUKHOBEHHS IPHINBOB
Ha 3emiie W BO3MYIIEHUMH B JBWXXEHUH Tl
CotHEeYHOU CHUCTEMBI.

- XapaKTepru30BaTh OCOOCHHOCTH JIBIKEHUS (BpeMs
cTapTra, TpaeKTOpPWH TOJeTa) ¢  MaHEBPOB
KOCMMUYECKUX amnmapaToB ISl UCCIEJIOBAHMS TeJ

YCTHBIN o1poc
TEOPETUYECKOIO
Marepuana
-KOHTpPOJIb
BBIITOJIHCHU A
JIOMalIHETo
3a/1aHus;

- 3acIylIMBaHUE
cooOmIeHuni u
JIOKJIaJIOB
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CoNHEYHOM CHCTEMEI;

- OMKCHIBATH MAHEBPHI, HEOOXOIUMBIC IS TTOCAKH
Ha TIOBEPXHOCTh TUIAHETHI WJIM BBIXOJA HA OpOUTY
BOKPYT HEe.

«IIpupona e
CouHe4yHol
CHCTEMbI»

- popMyTUpPOBaTH OCHOBHBIC MOJIOKCHHS TUTIOTE3BI
o dopmupoBanuu Ten CONHEYHOW CHUCTEMBI,
aHATM3UPOBATH OCHOBHBIC MOJIOKCHUS
COBPEMEHHBIX MPEICTABICHUH O MPOUCXOXKICHUU
Tenr COJTHEYHOH CHCTEMBI,

- WCIIOJIb30BaTh TOJOXKEHUS COBPEMEHHOW TEOpUHU
npoucxoxacHus Te’n COTHEUHON CHUCTEMBI,

- XapaKTepU30BaTh MPUPOTY 3eMIIH;

- TIEPEUUCIISITh OCHOBHBIC (PM3UYECKHE YCIOBUS HA
noBepxHocTH JIyHBI,

- OOBSACHATH pA3NMUUYUS JBYX THUIOB JIYHHOM
MMOBEPXHOCTU (MOpPEH U MaTEPUKOB);

- OOBSICHATH ~ TIpoLEcCHl  (OPMHPOBAHUS
noBepxHocTu JIyHbI 1 ee

penbeda;

- TEpeuHCIsATh  pe3yNbTaThl  HCCICIOBAHHIA,

IIPOBEACHHBIX ABTOMATHUYECKUMH ammnaparaMu M
aCTPOHABTAMH;

- XapakTepu3oBaTb BHYTpEHHee cTpoeHue JIyHBI,
XUMUYECKHUN COCTaB JIYHHBIX IIOPOJ;

- IIEPEUUCIIATh OCHOBHBIE XAaPAKTEPUCTUKH IIJIAHET,
OCHOBAHMA JJI UX PA3ICIICHHs Ha IPYIIIILI,

- XapakTepu3OoBaTh IUIAHETHl 3E€MHOM TIPyNIbl H
IIJIAHETBbI-TUTaHThI,

- 00BSCHATDH IPUUMHBI UX CXOJICTBA U Pa3/INYMS;

- YKasbplBaTb IapaMeTpbl CXOJACTBA BHYTPEHHEIO
CTPOCHHSI U XMMHUYECKOTO COCTaBa IUIAHET 3€MHOU

TPYIIIBL
- XapakTepu3oBaTh penbe() MOBEPXHOCTEH IIaHET
36MHOH  TpynOmbl;  OOBSCHATH  OCOOCHHOCTH

BYJIKAHUYECKOH JESITeTbHOCTH M TEKTOHUKH Ha
MJIaHEeTax 3€MHOU TPYTIIBL;

- ONHCHIBATh XapaKTEPUCTUKU KAKIOW W3 IUIAHET
36MHOM I'PYIIIIBL;

- yKa3bpIBaTh IIapaMeTPhl CXOJCTBA BHYTPEHHETO
CTPOGHUST M  XHMHYECKOTO COCTaBa  IUIaHET
TUTaHTOB;

- OMHUCHIBATH XapaKTEPUCTUKU KAKIOW U3 TUIAHET-
TUT@HTOB; XapaKTEPHU30BaTh MCTOYHUKH DHEPTHH B
HeJpax TIIaHeT;

- ONHUCHIBATH OCOOEHHOCTH OO0JIAYHOTO TOKPOBAa H
aTMoc(hepHON TUPKYISAIUH;

- aHAJM3UPOBATH  OCOOCHHOCTH
CIyTHUKOB TJIAHET-TUTaHTOB;
(OpMYIHPOBATH TIOHATHE IJIAHETA;

- XapaKTepH30BaTh CTPOCHHE U COCTaB KOJIEI]
TUTAHET-TUTaHTOB.

OTIPEICTISATh MOHSATHE «ILJIAHETa», «Mallas TUIaHeTay,

MIPUPOJIBI

YCTHBII

oIpoc

TEOPETUYIECCKOT'O

MatepHasa
-KOHTPOJIb
BBITIOJIHCHU A
JOMAIITHETO
3aJIaHUS;

- 3aCIyHIMBaHUC

COOOILEHUI
JIOKJIAZI0B

n
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«acTepouy, «KKOMeTay;
- XapakTepHu30BaTh
CUCTEMBI;

- ONTUCHIBATh BHEIIHUI BUJ M CTPOCHUE aCTEPOUIOB
1 KOMET;

- OOBSCHATH IMPOIECCHI, MPOUCXOAAINE B KOMETE,
Py U3MEHEHHUH e¢ paccTostHus oT CoIHIa;

- aHAJIM3UPOBATH OPOUTHI KOMET;

- ONpEeNeNaTh TMOHSTHS «METEOP», «METEOPHUTY,
«OONHI»; ONUCHIBATh IOCIEACTBUS TMAJCHUS Ha
3eMITI0 KPYITHBIX METEOPUTOB.

manple Tena CoiiHeuyHOU

CtpoeHue u
IBOJIIOIHS
Bceaennoi

- OIKCHIBATh CTPOCHUE U CTPYKTYpY ["amakTuku;

- MepPeUrCIsITh OOBEKTHI IUIOCKOW W ChepudecKon
ITOJICHCTEM,;

- OIICHMBATH pa3Mephl [ amakTuky;

- TOSCHATH JABIWKCHUE U pacnosiokeHue ConHia B
T'amakTuke;

- XapaKTepU30BaTh SAPO W CHHUPANBbHBIE pYyKaBa
l'anmakTuk;

- XapaKTepHu30BaTh NPOIIECC BpallleHUs [ amakTuku;

- MIOSICHSTH CYITHOCTH MPOOJIEMBI CKPBITOH MACCHI;

- XapakTepu30BaTh PAJUOU3IYUCHHE MEK3BE3IHOTO
BEIIECTBA U €r0 COCTaB, 00J1aCTH 3BE31000pa30BaHus;

- ONWCHIBATH METONbl OOHAPYKEHHS OPraHUYECKHX
MOJIEKYIT;

- pacKpblBaTh B3aMMOCBSI3b 3BE3l M MEK3BE3THOU
Cpemsl;

- OMHCHIBaTh TMporecc (GOPMUPOBAHUS 3BE3] W3
XOJIOJHBIX Ta30IbIIEBEIX 00JIAKOB;

- ONpeAeNATh MCTOYHUK BO3HUKHOBEHHS IUTAHETAPHBIX
TyMaHHOCTEW KaK OCTAaTKH BCITBIIIEK CBEPXHOBBIX 3BE3];
- (opMyMpoOBaTh OCHOBHBIEC MOCTYJATHI OOIIEH TeOpUn
OTHOCHUTEIHHOCTH;

- OTIpECTISATh XapaKTePUCTUKH
Bceenennoii A. DHHIITEHHA,

- OMHCHIBATH OCHOBHI JJisA BbIBOJa A. A. @puamana o
HecTauroHapHOCTU BeenenHoi;

- TIOSICHATH TIOHATHE «KPAcCHOE CMEIEHHE» B CIIEKTpax
raJIakTHK, UCIOJIB3Ysl i1 00bsicHeHus ¢ ekt Jlomepa,
U €ro 3HaUYCHUE JJIS MOJTBEPIKICHHUS HECTAIMOHAPHOCTH
Bcenennoii;

- XapakTepw3oBaTh  MPOIECC  OJAHOPOJHOTO U
HU30TPOIHOIO pacliupeHus BeeneHHol;

- (QopmynupoBarh 3akoH Xab06ma, Hayunbie ¢akTsi,
CBUIETEIIHCTBYIOIIHE o} Pa3ITUYHBIX sTarnax
3BOJIIOI[MOHHOTO TIpo1iecca Bo BeeneHHoi.

TemHast sHeprust U ee XapakTepucTukd. CoBpeMEHHas
KOCMOJIOTHYECKasi MOJIEJIb BOSHHUKHOBEHHUS M Pa3BUTHA
Bcenennoit ¢ omopoit Ha Tmmotesy I. A. T'amosa,
00HApY)KEHHOE PETUKTOBOE M3TyUCHHE.

CTallMOHAPHOUI

YCTHBIN
TEOPETUUECKOIO
Marepuana
-KOHTPOJIb
BBITIOJTHCHUSI
JIOMAIIHETO 3aJaHHS;

- 3acIyIIuBaHUe
COOOIICHHUI u
JIOKJIaJIOB

orpoc

CoJHie 4 3Be31bI

- OOBACHATH (U3HYECKYIO CYIIHOCTh
sHepruu CojHLA U 3BE3[;

- ONHCHIBATH  IPOIECCHI
MPOTOH-NIPOTOHHOTO
MK,

- OOBSACHATH TpollecC TMEpeHoca DHEPruu BHYTPHU

HCTOYHHKOB

TEPMOSJIEPHBIX  peaKIUN

YCTHBIN
TEOPETUYECKOrO
MaTepuaia
-KOHTPOJIb
BBITIOJTHEHUS
JIOMAIIIHET0 3a/laHus;

orpoc
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CounHia;

- ONKCHIBAThH CTPOCHHE COIHEYHOM aTMOChepH;

- MOSICHSTH TPAHYJIAIUIO Ha moBepxHOCTH CoJTHIIA;

- XapaKTepu30BaTh CBOMCTBA COJIHEUHOW KOPOHHBI;

- packpbIBaTh  CIOCOOBI  OOHApYXKEHHS  ITOTOKa
COJTHEYHBIX HEUTPUHO;

- 00OCHOBBIBATh 3HAUCHUEC OTKPBITHUS COJIHEYHBIX
HEUTPHUHO IS PU3NKH B acTPOPU3NKH;

- TEPEYHUCIATh TMPUMEPhI TPOSBICHHUS COJTHEYHOU
AKTUBHOCTA  (COJIHEYHBIC  TMATHA, MPOTYOCpaHIBI,
BCTIBIIITKHA, KOPOHATLHBIE BHIOPOCHI MAacCHI);

- XapaKTepwu30BaTh MOTOKH COTHEYHOU TUTa3MEI;

- ONHUCHIBaTh OCOOCHHOCTH TIOCJCICTBUN  BIIASHUS
COJTHEYHOU aKTMBHOCTH Ha MarHuToCc(epy 3eMIIH B BHJIE
MarHUTHBIX Oypb, TOJSPHBIX CHSHHAW; WX BIMSHHE Ha
PaarOCBs3b, COOU B IMHUSAX DIICKTPOIICPEIAUH;

- Ha3bIBaTh [IEPHOJ] U3MCHCHUS COJHEUHOW aKTUBHOCTH;
- XapakTepu3oBaTh  3BE3NBI ~ KaK  MPHUPOTHBIN
TEPMOSIIEPHBIN peakTop;

- OMPEACTATDH IMTOHATUC «KCBECTUMOCTDL 3BE3/1bI»;

- IEPEYNCIIATh CIIEKTPaIbHBIE KJIACCHI 3BE3I;

- OOBICHATH COIEpXKAHWE [UATPAMMBl «CIIEKTp —
CBETHUMOCTbY;

- JlaBaThb OMNPENENICHUS TIOHATUH <«3BE3a», <JIBOMHBIE
3BE3BD», «KPAaTHBIC 3BE3/IbI»;

- xapaktepu3oBatb Le(deuabl  Kak  [PUPOJHBIC
aBTOKOJIeOaTEIbHbIE CHCTEMBI;

- 00BSCHATH 3aBUCUMOCTD «IIEPHOJ — CBETUMOCTHY;

- JlaBaTh OIpeleIeHne MOHATUS «3aTMEHHO-IBOWHAS
3BE37a;

- XapaKTepu30BaTh SBICHWS B TECHBIX CHCTEMax
JIBOMHBIX 3BE3/] — BCITBIIIKA HOBBIX;

- OG’LS[CHS[TI) 3aBUCUMOCTbH CKOpOCTHU u
MIPOJIOJDKUTEIBHOCTH SBOJIIOLIMH 3B€3]T OT UX MacCChl;

- paccMaTpuBaTh BCIIBIIIKA CBEPXHOBOM Kak JTall
3BOJIIOLIUH 3BE3]IbI;

- OG’LS[CHS[TI) BapuaHTbl KOHCYHBIX CTa)Z[I/Iﬁ JKHU3HU 3BE3]0
(Oenmple KapiWKK, HEUTPOHHBIE 3BE3MbI, IIYIbCAPHI,
YEepHBIE JIBIPHI);

- ONKCHIBATH MPHUPOAY OOBEKTOB HAa KOHEUHOW CTaJH
ABOITIOINAY 3BE3/I.

- 3acCaylIHBaHUE
COOOIIICHUH u
IOKJIaJ0B

IIpome:kyTouHas
aTTecTanms

JuddepeHnmpoBaHHbIN 3a4eT
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®oH1 OLIEeHOYHBIX cpeacTB Mo y4eOHoil nucuumiude OY .15 ACTPOHOMUA

npocpammbsl NO002OMOBKU cneyuaiucmoes
cpe()Heeo 36€HA no cneyuajlbHocmu «Dunancory
1. HaCHOPT (l)OH)Ia KOHTPOJIbHO-OLI€CHOYHBIX CPEACTB

®oHa KOHTPOJIBLHO-0IIeHOUHBIX cpefcTB (POC) mpeaHazHaueH JUisl OLEHKH pPE3yJbTaTOB
OCBOCHMSI yU€OHOM TUCIUITIIMHBI «ACTPOHOMHUSY.

@opMOil TIPOMEKYTOYHOW aTTeCTallMM 1O YYeOHOH AMCUUIUIMHE, TPEeIyCMOTPEHHOU
y4€OHBIM IIJIAHOM CHELHATIbHOCTH, sABJseTCs AU depeHnpoBaHHbIN 3a4eT.

@OC BKIIIOYAIOT KOHTPOJIBHBIE MAaTEPHAIIbI ISl IPOBEIECHUS IPOMEKYTOUHOM aTTeCTal|H.

[Ipumensiercs eIMHOBpEMEHHasi CUCTEMa OLEeHHBaHUA B (opme auddepeHIpOoBaHHOTO
3a4era.

1.1 Tpedoanus ®I'OC CIIO k npenoaaBaemoii y4e0HOH AUCHHUIINHE

OcBoenue cojaep:kaHusl Y4eOHOH JMCHUILIMHBI «ACTPOHOMHS» o0ecne4uBaeT
JAOCTHKEHHe CTYAeHTAMHU CJIeYIOIIHMX PE3yJIbTaTOB:

* JINYHOCTHBIX:
— YYBCTBO FOPAOCTH U YBa)KEHUS K UCTOPUU U JOCTUKEHUSAM OT€YECTBEHHON aCTPOHOMMYECKON
HayKH;
— TOTOBHOCTh K IPOJODKEHHIO 00pa30oBaHUs M IOBBIMIEHHUS KBaTU(pHUKALMKU B HM30paHHON
npoeCCHOHATIBHON JEATENBHOCTH W OOBEKTHBHOE OCO3HAHHE POJIM aCTPOHOMHYECKHX
KOMIIETEHIIMH B 3TOM;
— YMEHHE HUCIIOJIb30BaTh JOCTHKEHHSI COBPEMEHHOM aCTPOHOMUYECKOM HAyKH M TEXHOJOTUU
JUIs ~ TIOBBILIEHUS ~ COOCTBEHHOI'O  MHTEIUIEKTYJIBHOTO  pa3BUTHA B BbIOpaHHOMU
poeCCUOHAIBHON JESTEIHHOCTH;
— YMEHHE CaMOCTOSITEIbHO JOOBIBaTh HOBBIC JJISi c€0s aCTPOHOMUYECKHE 3HAHMS, UCHOJb3Ys
JUISL 3TOTO TOCTYIHbIE UICTOYHUKU UH(POpPMAIUH;
— yMEHHUE BBICTPAauBaThb KOHCTPYKTHBHBIE B3AaUMOOTHOILEHUS B KOMAaHJE 110 PEIICHUI0 OOIINX
3a/1ay;
— YMEHHE YIPaBJIATh CBOEH IO3HABATEIbHON ACATEIBbHOCTBIO, IPOBOAUTH CAMOOLICHKY YPOBHS
COOCTBEHHOT'0 UHTEJUIEKTYaJIbHOTO Pa3BUTHS;

* MeTanpeIMeTHbIX:
— HCIIOJIb30BAHHME PAa3IMYHBIX BHUJOB II03HABATEIbHOM JAESITENBHOCTH U  pEIIeHUs
ACTPOHOMMYECKHX 3a/1a4, IPUMEHEHNE OCHOBHBIX METOOB MO3HAHUs (HAOMI0/IeHHs, OIMCaHUs,
U3MEpPEHMs,  OKCIIEPUMEHTa) s  M3YyYEHUs  PA3IUYHBIX  CTOPOH  OKpY’Karouei
JENCTBUTENBHOCTH;
— HCIIOJIb30BAHME OCHOBHBIX HHTEJUJIEKTYyaJbHBIX  OINEpaluil: TMOCTAaHOBKM  3aJayu,
(dopMynMpoBaHUS TUIOTE3, aHAIM3a U CHUHTE3a, CPaBHEHMs, OOOOIIEHUs, CHUCTEeMaTH3alH,
BBISIBJICHUSI NIPUYUHHO-CIIEACTBEHHBIX CBSI3€l, MOMCKa aHAJIOroB, (OPMYJIUPOBAHUS BHIBOJIOB
JUIS U3Yy4eHMs DPA3JIMYHbIX CTOPOH AaCTPOHOMHMYECKMX OOBEKTOB, SBICHHH U IPOLECCOB, C
KOTOPBHIMU BO3HHKAET HEOOXOAMMOCTh CTAJIKUBATHCA B MpodeccCuoHaIbHOU cepe;
— yMEHHUe FeHepUpOoBaTh UAEU U ONPEAETATh CPECTBA, HEOOXOAUMBIE ISl UX pealln3allui;
— YMEHHUE HCII0JIb30BaTh Pa3IMYHbIE UCTOYHUKU JJISl MOJIyYeHUs MHQOpMAaIMH, OLIEHUBATh €e
JIOCTOBEPHOCTB;
— YMEHHE aHaIM3UPOBATh U MPEJCTABIATH HH()OPMALINIO B PA3IUYHBIX BUJIAX;
— YyMEHHE NYOJUYHO TPEACTaBIATh pPe3ylIbTaThl COOCTBEHHOTO MCCJIEIOBAaHUS, BECTU
JUCKYCCUM, JIOCTYITHO W TapMOHHUYHO coOdYeTas CcoJep>KaHue U (OpMbl MPEICTaBISIEMON
uHpOpMaLNH;

* IpeIMETHBIX:

22



MOHITh CYIIHOCTh TIOBCETHEBHO HAOMIOMAEMBIX M PEIKUX AaCTPOHOMHUYECKHUX SBJICHHIA,
MMO3HAKOMHTHCA C HAYYHBIMH METOAAMHU U UCTOpUEH n3yueHusi BcelleHHOM, COTHEYHOHN cucTeme
u [lanakTvke, OIIYTUTH CBA3b CBOErO CYIIECTBOBAHHSA CO BCEH MCTOPUEH 3BOJIOLUU
MertaranakTiky, BeIpabOTaTh CO3HATENFHOE OTHOILIEHUE K aKTUBHO BHEAPSEMOW B HAIly KHU3Hb
aCTPOJIOTUU U JPYTUM OKKYJIBTHBIM (330T€PUUYECKUM) HAyKaM.
B pe3ynbrare u3yueHusi acTpOHOMUU Ha 0a30BOM YPOBHE CTYIEHT JOJIKEH:
3HaTh/TIOHUMATh:
— CMBICJI TIOHSTHH: TEOLEHTPUYECKAass M TEJIMOLEHTPUYECKas CHCTeMa, BUJMMAsl 3BE3Has
BEJIMYMHA, CO3BE3/IME, IPOTUBOCTOSHUE U COEIMHEHUE IIJIaHET, KOMETa, acTepOM], METeop,
METEOpPUT, METEOPUT, IUIAHETA, CIIyTHUK, 3Be31a, ConHeuHasa cucrema, ['anaktuka, Beenennas,
BCEMUPHOE U TOSACHOE BpeMs, BHECOJHEYHas IUlaHeTa (PK30IUIaHeTa) CHEeKTpajbHas
KJ1accu(uKalus 3Be3/1, Mapajuiakc, peIMKTOBOE U3IydeHue, bonbiioil B3pbIB, yepHas IbIpa;
— CMbICT (PU3MUYECKUX BEIUYMH: MApCeK, CBETOBOM TroJl, aCTPOHOMMYECKAs eIWHUIIA, 3BE3IHAS
BEIIMYUHA;
— CMBICT (hU3UYECKOT0 3aK0Ha Xab0ma;
— OCHOBHBIE 3TaIlbl OCBOEHUSI KOCMUYECKOI'O IPOCTPAHCTBA;
— TUIOTE3bl NPOUCX0XK1eHNUs COJIHEYHOMN CUCTEMBI;
— OCHOBHBIE XapaKTEPUCTUKU U cTpoeHune COHIIA, COTHEYHON aTMOC(hephl;
— pasmepbl ['anakTuku, nosokeHue u nepuop oOpamieHus CosiHIIa OTHOCHTEIBHO IIEHTpa
I'amakTukwy;
YMeTs:
— MPUBOJUTH MIPUMEPHI POJIM ACTPOHOMHUHU B PAa3BUTUU LMBWIN3AIUHU, UCIIOJIb30BaHUS METOIOB
UCCJIE0OBAHUI B aCTPOHOMHH, PA3JIMYHBIX [MANa30HOB 3JIEKTPOMArHUTHBIX W3JIyYEHUW s
nosrydeHust nHpopmammu 00 o0bekTax BeeeHHOH, omy4deHus aCTpOHOMHYECKON HHPOpMAITUU
C TOMOIIBIO KOCMHUYECKUX allaparoB M CHEKTPAaJbHOIO aHajiu3a, BIUSHUSA COJHEYHOUN
aKTMBHOCTH Ha 3eMIIIO;
— OIKCHIBATh U OOBSACHATH PA3IUUUs KAJCHIApel, YCIOBUS HACTYIUICHUS! COJIHEYHBIX U JTYHHBIX
3aTMeHui, ¢a3bl JIyHbI, CyTOUYHbIE ABMKEHUS CBETHJ, TPUYMHBI BOZHUKHOBEHUS MPUIUBOB U
OTJINBOB; TPHUHIIMI JCHCTBUS ONTHYECKOTO TEJIECKONa, B3aUMOCBSI3b (PU3UKO-XUMHUECKUX
XapaKTepUCTUK 3B€3/l C HCIOJb30BAHUEM JIMAarpPaMMbl «IIBET-CBETUMOCTbY», (U3HUECKUE
MPUYHHBI, OMPEACIAIONINEe PABHOBECHsS 3BE37], MCTOUYHHMK SHEPIHHM 3BE3]] U IPOUCXOXKIICHUE
XUMHYECKHX 3JIEMEHTOB, KpaCHOE CMEIIeHHe ¢ ToMOIbIo 3 dexTa Jlomepa;
— XapaKTepu30BaThb OCOOCHHOCTH METOJOB IO3HAHUS AaCTPOHOMHH, OCHOBHBIE JJEMEHTHI U
cBoiicTBa miuaHeT CONHEYHOW CHUCTEMBI, METOJbl OIpPEAEIICHUs] PACCTOSHUNM W JMHEHHBIX
pa3MepoB HEOECHBIX TEJl, BO3MOYKHBIE ITyTH HBOJIIOLIMHU 3BE3]] pa3IMYHON MacChl;
— HaxXoAWTh Ha HeOe OCHOBHbIE co3Be3nusi CeBepHOro mojiyliapus, B TOM 4ucie boiblryio
Mengenuny, Manyto Menseauiry, Bonomnac, Jle6enn, Kaccuoneto, OpnoH; cambie sipkue 3BE3/bI,
B ToM umciie [lonspuyto 3Be31a, Apkryp, Bery, Kanemny, Cupuyc, berensreiize;
— HMCIOJIb30BaTh KOMITBIOTEPHBIE MPUIIOKEHUS IS onpeneneHus nonoxenus Connua, JIyHsl u
3Be3]] Ha JII00YI0 1aTy U BpeMsI CYTOK JIJIsl JaHHOTO HAcEeIEHHOTO MyHKTa;
— WCIOJB30BaTh MNPHUOOPETCHHBIC 3HAHUS W YMEHHMS B TIPAKTUYECKOW JCSITEIBHOCTU U
MTOBCETHEBHOM KU3HU:
— JUIsl TOHUMaHUsl B3aUMOCBSI3M aCTPOHOMMH U C APYTMMHU HayKaMH, B OCHOBE KOTOPBIX JIEKAT
3HAHUS 10 ACTPOHOMUHU, OTIEJIICHHE €€ OT JKEHAYK;
— Jmns oneHuBaHus uH(popmanuu, coaepxkamieiics B coobmenuss CMU, MuTepHere, Hay4HO-
MOMYJISIPHBIX CTATHAX.

1.1.CBenenust 00 00beKTaX OLICHUBAHUSA, I0KA3ATEJISIX OLICHUBAHNS, (POPMAX M METOAAX
KOHTPOJISI H OCHKHA
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B xome mnpoMexXyTO4yHOM aTrTecTalud IO JUCHUILUIMHE

MPEIMETHBIX PE3y/IbTaTOB OCBOEHUS YUEOHON AUCHIUIIINHBIL.

OCYIICCTBIIACTCA IIPOBCPKaA

Taoauna 1

Tpebosan OOBEKTHI OLIEHUBAHUS — PE3yJIbTaThl 00y4YEHUS OcHOBHBIE TIOKa3aTeNIN DOpMBI U METOIbI KOHTPOJIS U

us (OCBOCHHBIC YMEHUs, YCBOCHHbIE 3HAHUS) OLICHKU pe3ysbTara oLleHKU (B cooTBeTcTBUM ¢ PII 1
®IoC YII)

pesyibTa Texymmii IIpomexyTo

TaM KOHTPOJIb YHas

OCBOCHHSA (¢popma, Ne aTTecTalys

yaeOHOMH membi)

JAUCITUTIIN

HbI

npeaMer | 3uamo:

HbIE CMBICIT SIBJICHUHW, TOHATHH, (uzmdeckux | OnpenereHue Actponomuue | uddepe
BEJIMYMH, 3aKOHOB TEOpUi, MPUOOPOB U | SIBICHUU, TIOHSATHUH, CKMH JHMKTaHT, | HUUPOBAH
YCTaHOBOK Kypca aCTpPOHOMMHU; (hopMyITUPOBOK OTBETHI Ha | HBII

3aKOHOB, TEOPUH, BOIIPOCHI, 3a4eT
YCTpOHCTBA COCTaBJICHHE
pudopoB U | KOHCIIEKTOB;
YCTaHOBOK
Ymemy:
[IpumeHsATh nony4yeHHble TeopeTnueckue | Pemenue 3a1au Ha PacuétHbie
3HAHUS MPU PEUICHUU aCTPOHOMUYECKHUX | IPUMEHEHHUE 3a7aHus,
3ajad; M3YYEHHBIX pabora c
aCTPOHOMHUYEC-KHX | KapTamH,
3aKOHOB WHJUBU.33]1a
HHUS;
Hcnonw3oBarhk npuodpereHnble 3HaHus U | [louck u o6padotka | [loaroroska 3anura
YMEHHUS B MPAKTUUECKOU ACSITEIBHOCTU U | MH(POPMALIHH, COOOIIEHUN W | HHIAUBHIY
MOBCEHEBHOM JKM3HM JUIsl OILEHUBAHMUS | UCTIOJIb30BAHUE WHJUBUlyallb- | aJIbHOTO
nH(popManuy, coJieprKalencs B | ”HQOPMAITMOH-HBIX | HBIX IPOEKTOB, | MPOEKTa
coobmenuss CMU, MHrepHeTe, Hay4yHO- | pecypcoB, paboTa ¢
MOMYJISIPHBIX CTAThSX; TEKCTAMH

2.®0H] KOHTPOJIbHO-OLCHOYHBIX CPEICTB

Cnenupuxanus ®OC

Ilenp co3pgaHus: KOHTPOJIb 3HAHUM, YMEHHM CTYAEHTOB | Kypca, MOJYyYEHHBIX NPU HW3yYEHUU
aCTPOHOMHH.

1.IlepeyeHb HOPMATUBHBIX TOKYMEHTOB, UCIIOJIB3YEMBIX MIPU MJIaHUPOBaHUU cojepxkanus POC:
ucnonp3oBanbl TpeboBaHus @PI'OC Kk ypoBHIO MOATOTOBKM M paboyas mporpamma Mo
JUCLHUILIINHE.

2.0nucanue o6meit ctpykrypsl @OC: maTepuan TecTOBOM pabOTHI OXBATHIBACT COJEPKAHUE
BCEX OCHOBHBIX Pa3/ieioB pabodel mporpaMMsl.

3. Kaxxnprit BappaHT 2K3aMEeHAIMOHHOM PaOOTHI COCTOUT U3 TECTOBBIX 3a/IaHHI M BKITIOUAET B
ce0s 20 3a1aHuil, OTIMYAIOIIUXCS 110 COJIEPKaHMIO, (POpPME U YPOBHIO CIOKHOCTU. K KakoMy
3aJJaHUIO JaHO 4 BapuaHTa OTBETA, U3 KOTOPBIX TOJIBKO OJUH MPABUIbHBIN.

4. O01ee KOIMYECTBO 33/1aHUH 110 KaXKJOMY U3 Pa3/ieioB NPUOIU3UTENFHO TPONOPLHOHATIBHO
€ro CoJepKaTeIbHOMY HAIlOJIHEHHUIO U y4eOHOMY BpEMEHH, OTBOJIMMOMY Ha U3y4Y€HHUE JAHHOTO
paszzena.

5.Bec kaxoro 3agaHus KOHTPOJIBHOU paboThl — 1 Oas.
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6.Pexomenyemoe BpeMs npoBeaeHus - S0 MuH.
7.PekoMeHannu 1Mo BHICTABJICHUIO OIIEHOK U3J10KeHBI B pazzaene 3 [laker sx3ameHaropa.

Bapuant Ne 1
1. Hayka o He0eCHBIX CBETHJIAX, 0 3aKOHAX MX BUKEHHSI, CTPOCHUS U PA3BUTHS, 2 TAKKE 0
CTPOEeHUM U pa3BUTUM BcesleHHOI B 1eJI0M Ha3bIBaeTCH ...
1. ActpomeTtpus
2. Actpodusuka
3. ActpoHOMHUSI
4. Jlpyroii oTBeT
2.I'esqinonieHTPHYECKYI0 MOJeJIb MUpa pa3padorar ...
1. Xa006n DaBun
2. Hukomnaii Konepauk
3. Tuxo bpare
4. KnaBmuit [ITonemeit
3.K mu1aneram 3eMHO#M I'PyNIIbI OTHOCATCA ...
1. Mepkypuii, Benepa, Ypan, 3emis
2. Mapc, 3emiis1, Benepa, Mepkypuit
3. Benepa, 3emust, Mepkypuit, @obdoc
4. Mepkypuii, 3emist, Mapc, FOnutep
4.Bropoii ot CoJiHIIa IIAaHETOH Ha3bIBaeTcH ...
1. Benepa
2. Mepkypuit
3. 3emuns
4. Mapc
5. Me:k3Be31HO€e IPOCTPAHCTRO ...
1. He 3a110JIHEHO HUYEM
2. 3aMOJIHEHO MBUIBIO U Ta30M
3.3amonHeHo 00JI0MKaMy KOCMUYECKHUX alapaToB
4. Ipyrou oTBeT.
6. Yroa mexkay HanpasJieHHEeM HA CBETHJIO € KaKOi-J1M00 TOYKHU 3eMHOI MOBEPXHOCTH H
HanpaBJIeHUeM U3 HeHTpa 3eMJIM Ha3bIBAeTCA ...
1. HacoBoii yroa
2. 'opu3oHTaIBHBIN NapalIakce
3. Azumyrt
4. IIpssMoe BOCXOXKICHHE
7. PaccTosinue, ¢ KOTOPOro CPpeAHHIA paguyc 3eMHOIi OpOUTHI BUAEH Noja yriom 1 cekyHaa
Ha3bIBaeTcH ...
1. ActpoHOMHYECKas €IMHUIIA
2. ITapcex
3. CBeToBOI 1o
4. 3Be3Hasl BEMUYMHA
8. HuikHsisl TOUKa nepecevyeHnsi 0TBECHOM JIMHUM ¢ HeOecHOM cepoii HA3bIBaeTCA ...
1. Toukoii rora
2. TOYKOM ceBepa
3. 3eHUT
4. nagup
9. Boab1I0# KPYT, IVIOCKOCTH KOTOPOI0 NEepHeHAUKYJISIPHA OCH MHPA HA3bIBAeTCH ...
1. HeGecHBII KBaTOP
2. HeOecHbIN MepuIaH
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3. KpyT CKJIOHEHUH

4. HaCTOALIUA TOPU3OHT

10. IlepBasi 3xkBaTOpHAJBbHASI CHCTEMA HeOECHBIX KOOPAUHAT ONpeesisieTcs ...
1.HacoBoii yroJyi U CKJIOHEHHUE

2. IIpsimoe BOCXO0XK/IEHUE U CKIIOHEHHE

3. A3UMYT U CKJIOHEHHUE

4. A3uMyT U BbICOTa

11. boabmIoO# KPYT, 0 KOTOPOMY HeHTP Aucka CoJHIa coBepLIaeT CBOE BUIUMOE JIETHee
JABH:KeHHe HA HeDecHOH cdepe, Ha3bIBaeTcH ...

1. HeGeCHBII 3KBaTOP

2. HeOeCcHbIN MepuIuaH

3. Kpyr CKJIOHCHUH

4. SKIUNTHKA

12. J/Innus, BOKPYr KOTOpPOii Bpamiaercs HebecHasi cepa, Ha3bIBAETCA. ..

1. ocs Mupa

2. BEpTUKAJIb

3. moyAeHHas JTUHUS

4. HACTOAILLIUNA TOPU3OHT

13. B kakoMm co3Be31MH HAXOAUTCHA 3Be3/1a, UMeeT KoopauHaThI o = Sh 20m, 6 =+ 100
1. Tenen

2. Bo3uuuuit

3. 3asu

4. Opuon

14. O6paTHOe IBHKEHUE TOUYKH BECEHHEr0 PABHOAEHCTBUS HA3bIBAETCA ...

1. [Tepurenwmit

2. Adenwmit

3. [Ipeneccus

4. Het npaBWIBHOTO OTBETA

15. I'maBHbIX ¢a3 JIyHbI HACUUTHIBAIOT ...

1. nBe

2. 4eThIpe

3. mecTh

4.BoCeMb

16. Yro/1, KOTOPBIi OTCYUTHIBAIOT OT TOYKH I0ra S BJ0JIb TOPH30HTA B CTOPOHY 3aKaTa 10
BePTHKAJIA CBETHJIA, HA3bIBAIOT ...

1. Asumyt

2. BricoTa

3. YacoBoii yron

4. CkyioHEeHHUE

17. KBaapartsl nepnoaoB o0pamieHust IVIaHeT OTHOCATCS KaK KyObl 00JbIIMX 1OJIyoCeil
opouT. ITO yTBEpPKIEHHE ...

1. mepBsiii 3akoH Kemnnepa

2. Bropoii 3akoH Kemepa

3. Tperuii 3akoH Kemnnepa

4. yeTBepThIil 3akoH Keruepa

18.Teneckon, y KOTOPOro 00beKTHB NMpeACTABAsACT cO00H JTHH3Y WM CHCTEMY JIMH3
Ha3bIBAIOT ...

1.PednexropHbIM

2.PedpaktopHbiM

3. MEHHCKOBBIM

4. Het npaBWIBHOTO OTBETA.

19.¥YcTaHOBWJI 32aKOHBI IBUKEHUS IJIAHET ...
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1. Hukonaii Konepauxk
2. Tuxo bpare

3. I'amuneo Nanuneit
4. Noranu Kennep

20.K ni1aHeTaM-rUraHTaM OTHOCAT IJIAHETHI ...

1. ®oboc, FOmuTep, Carypn, Ypan

2. Ilnyron, Hentyn, CarypH, Ypan
3. Hentyn, Ypan, CarypHh, FOnurtep
4. Mapc, FOnutep, CatypH, Ypan
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Bapuant Ne 2
1. Hayka, usyuyamomasi crpoenne Hauei ['aJJakTHKU ¥ IPYrux 3Be3HbIX CHCTEM,
Ha3bIBaeTcH ...
1. ActpomeTpus
2. 3Be3Has aCTPOHOMUS
3. ActpoHOMMUS
4. Ipyroi oTBeT
2.I'eonieHTPUYECKYI0 MO/IeJIb MUPaA pa3padora ...
1. Hukomnaii Konepauk
2. Wcaak HeroToH
3. Kiapnnii ITtonemeit
4. Tuxo bpare
3. B cocraB CosiHe4HOM CHCTeMBbI BXOJAT ...
1. BoceMb ILIaHET.
2. NEeBSATH TUTAHET
3. necATh IUIaHET
4. ceMb TUTaHET
4. YerBepras ot ColHIA IJIAHETA HA3BIBACTCA ...
1. 3emus
2. Mapc
3. FOnurep
4. CarypH
5. OnpenesieHHbI Yy4aCcTOK 3B€31HOT0 He0a ¢ YeTKO OYepUYeHHBbIMH IMpeaeIaMH,
O0XBATHIBAKOIIMI BCe MPUHA/VIEAKALHME €My CBEeTHJIa U MMEIIINi COOCTBEHHOE Ha3BaHue,
Ha3bIBaeTcH ...
1. HeGecHoii cdepoii
2. lNanaktukoun
3. CosBe3nue
4. I'pynna
6. YroJi, moa KOTopbIM M3 3Be3/1bl ObLI Obl BUACH PAANYC 3¢eMHON OPOUTHI, HA3bIBACTCH ...
1. T'ogoBoi1 mapamiakc
2. 'opu3oHTaIBHBIN Napajulakce
3. YacoBoii yroun
4. CkiioHEHUE
7. BepxHsifi TouKa nepeceyeHHUs1 OTBECHOM JIMHMU ¢ HeOecHOM cdepoii Ha3bIBaeTcH ...
1. Hanup
2. TOYKOM ceBepa
3. TOUKOI1 tora
4. 3eHUT
8. boub1IO# KPYT, NPOXOASIIMH Yepe3 MOJI0Ca MUPA M 3eHUT, HA3bIBACTCH ...
1. HeGecHBII KBaTOP
2. HeOecHbIN MepuIraH
3. KpyT CKJIOHCHUI
4. HACTOSIIIUI TOPU3OHT
9. [TpoMeKyTOK BpeMeHH MeKAYy ABYMS MOC/Ie10BATEILHBIMU BEPXHUMH KYJIbMUHALMAMEA
TOYKH BeCEHHEr0 PABHOIEHCTBHUS HAa3bIBaETCH ...
1. ConmHeunsle CyTKH
2. 3Be3HBIE CYTKH
3. 3Be3IHbBIN Yac
4. ConHeuHoe BpeMs
10. Kosim4ecTBO 3HEPrum, KOTOPYIO U3JIy4aeT 3Be3/1a €O BCe CBOeil MOBEPXHOCTH B
eIMHNUIy BpEeMEHH 10 BCeM HANPaBJIEeHUAM, Ha3bIBAETCH ...
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1. 3Be3/1Hast BeJIMUMHA

2. IPKOCTh

3. mapcek

4.cBETUMOCTh

11. Bropasi 3xBaTopua/ibHasl cCTeMa HeOeCHbIX KOOPAMHAT ONpe/iessercs ...
1.HacoBoii yroJyi U CKJIOHEHHUE

2. IIpsimoe BOCXO0XK/IEHUE U CKIIOHEHHE

3. A3BUMYT U CKJIOHEHHUE

4. A3uMyT U BbICOTa

12. B kakoM co3Be31MH HAXOAUTCSH 3Be3/1a, UMeeT KoopauHaTtsl o = 20h 20m, 6 =+ 350
1. Kozepor

2. envbhun

3. Ctpena

4. Jlebenp

13. IlyTs CousiHna Ha HeOe BAO0Jb IKJIUNTUKH MPOJIeraeT Cpeiu ...

1. 11 co3Be3auit

2. 12 co3Be3nuit

3. 13 co3Be3auit

4. 14 co3Be3nuii

14. 3armenue CosrHua HacTYHaer ...

1. ecnu JIyna momnasaer B TeHb 3€MJIH.

2. ecnm 3emuia HaxoauTcst Mmexy Connuem u JIyHoit

3. ecnu JIyna Haxoautcs mexay ConHueM U 3emieit

4. HEeT MPaBUIILHOTO OTBETA.

15. Kaxnas u3 niader ABuskercs: BOKpYr CoJiHIA 10 3JUIMIICY, B OTHOM U3 (OKYyCOB
KOTOporo HaxoautTcst CoJsiHIe. ITO yTBep:KIeHHe ...

1. nepsbiii 3akoH Kemepa

2. BTopoii 3akoH Kemiepa

3. Tperuii 3akoH Kemepa

4. yeTBepThIi 3aKkoH Kerepa

16. Kanengapb, B KOTOPpOM NO/ACYETY BpeMeHH BedyT 3a u3MeHeHueM ¢a3 JIyHbl Ha3bIBaKOT
1. CommHeyHBIM

2. JIyHHO-COJIHEUHBIM

3. JlyHHBIM

4. Het npaBWIBHOTO OTBETA.

17.Teneckon, y KOTOpPOro 00beKTHB MpeAcTaBIAseT c000ii BOTHYTOe 3epKaJjio, Ha3bIBAIOT ...
1.PednekropHbIM

2.PedpakTropHbIM

3. MEHHUCKOBBIH

4. Het npaBmJIBLHOTO OTBETA

18. Cucrema, koTopasi 00beIHHACT HECKOJIBKO PAIHOTEICCKONIOB, HA3BIBACTCH ...
1.Paguounteppepomerpom

2.PannoreneckonoM

3.[erexTopom

4. Het npaBMJIBHOTO OTBETA

19. Hayka, nudyuyawiasi crpoeHue Hamei ['anakTuKy U Ipyrux 3Be3HbIX CUCTEM,
Ha3bIBaeTcH ...

1. ActpomeTpus

2. 3Be3Has aCTPOHOMUS

3. ActpoHOMHSI

4. Ipyroi oTBeT
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20. 3aK0H BCEMHPHOIO TATOTEHHUS OTKPBLI ...
1. l'anuneo "anuneit

2. Xab6n DaBuH

3. Ucaak HproTOH

4. Uoranu Kemiep

ITAJIOH OTBETOB:

Bapunant Nel Bapuant Ne2

Ne Bompoca OtBer Ne Bompoca OTtBet
1 3 1 3
2 2 2 3
3 2 3 1
4 1 4 2
5 2 5 3
6 2 6 1
7 2 7 4
8 4 8 4
9 1 9 2
10 1 10 4
11 4 11 1
12 1 12 4
13 4 13 3
14 1 14 3
15 2 15 1
16 1 16 3
17 3 17 2
18 2 18 1
19 4 19 3
20 3 20 3



3.I1akeT 3K3aMeHATOPA
Kaxxnoe nmpaBUIIbHO BBIIIOJIHEHHOE 3a/1aHUE OLIEHUBAETCS OJJTHUM OaIOM.
Taxum 006pa3oM, MaKCUMaIbHOE KOJMYECTBO MEPBUYHBIX 0aIIOB, KOTOPOE MOXKHO MOIYYUTh
IIpY BBINMOJHEHUH TecTa — 20.

Ouenka B nAITHOAIBLHOM Kpurepum ouenku

mIKAaJje

«@» Beinonneno mene 70% Habpano menee 14 6aminos
3aaHus

«3» Brmomaeno70-80% 3amanus Ha6pano 14-15 6amios

«4» Brmomaeno 80-90%3amanus Ha6pano 16-17 6amios

«5» Beimonaeno 6omnee 90% Habpano 18 6annos u 6omnee
3adaHus
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