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HJIaHI/IpyeMbIe pe3yJbTaTbl 0CBOCHUSA yqeﬁﬂoro npeamMera

B pesynbrare u3ydeHus: acTpOHOMUU Ha 6a30BOM YPOBHE YUEHHK JIOJKCH:
3HATH/IIOHUMATh:

CMBICII TIOHSTUH: TEOLUEHTPUYECKass M TeIMOLEHTPUYECKas CHUCTEMa, BHUAMMAs 3BE3/HAs
BEJIMYMHA, CO3BE3JUE, MPOTHUBOCTOSHMS U COCIMHEHHUs IUIAHET, KOMETa, acTepOMJ], METEOp,
METEOPUT, METEOPOU, IJIaHETA, CIIYTHHK, 3Be31a, ConHeuHas cuctema, ['anaktuka, Beenennas,
BCEMUPHOE U TOSICHOE BpeMs, BHECOJHEYHas IUIaHeTa (PK30IUIaHeTa), CIEeKTpajabHas
KJIacCU(UKALMS 3BE3]1, TApaUIaKC, PEIIMKTOBOE U3JIydeHue, bombinoi B3peIB, uepHas apipa;

CMBIC]T (PM3UYECKMX BEIIMYWH: IMApPCEK, CBETOBOW TI0JI, aCTPOHOMHYECKAs CIMHMIIA, 3BE3IHAS
BEJIMYMHA;

CMBICH U3HNYecKOro 3akoHa Xaboa;

OCHOBHBIC 3Tallbl OCBOCHHU S KOCMHUYECKOI'O ITPOCTPAHCTBA,



TUIOTE3bI MPOUCX0kAeHUSA COTHEUHOU CUCTEMBI;
OCHOBHBIC XapaKTEPUCTUKU U cTpoeHre COJIHIIA, COTHEUHOM aTMOoC(ephl;

pa3Mmepsl ['anmakTuku, monoxenne u mnepuon oodpamieHus CoJHIIA OTHOCUTENBHO IICHTpa
I'amakTuku;

yMeThb:

MPUBOJUTH MPUMEPHI: POJIM ACTPOHOMUU B PA3BUTUHM LIMBHIM3ALIMHU, HCIIOIH30BAHUS METO/I0B
UCCJICIOBAHUI B aCTPOHOMHH, PA3JIMYHBIX AMAMNA30HOB BJICKTPOMATHUTHBIX H3JIYYCHHUH s
nonyueHus: uHopmanuu 06 o0vexrax BeeneHHOMN, MonydYeHus acCTpPOHOMUYECKOW HHPOpMAIHH
C TIOMOIIBI0 KOCMHUYECKHMX alllapaToB W CIEKTPAJbHOIO aHajiu3a, BIUSHUS COJIHEYHOMN
AKTUBHOCTH Ha 3eMIIIO;

OIUCBIBATh U OOBSICHATH: Pa3iINuus KajeHJapel, yCIoBHs HACTYIUIEHUS COJIHEYHBIX U JYHHBIX
3aTMEHUH, ¢a3bl JIyHbI, CyTOUHBIE JBHUKEHHUS CBETHJI, IPUYMHBI BOZHUKHOBEHUS IPUIUBOB U
OTJIMBOB; MPUHIUI JCHCTBUSA ONTHUYECKOTO TEJIECKONa, B3aUMOCBA3b (PU3MKO-XMMUYECKUX
XapaKTEPUCTHK 3BE3J C HCIOJb30BAHMEM JHarpamMMmbl '"IBET-CBETUMOCTH", (U3NYECKHE
IPUYMHBI, ONpPEIEIAIONIMEe PaBHOBECHE 3B€3Jl, MCTOUHUK SHEPrHMM 3Be3]] U IPOHCXOXKIECHUE
XMMHYECKHUX 3JIEMEHTOB, KPACHOE CMEIIEHHE ¢ oMolIbio dddexra Jlomiepa;

XapaKTepu30BaTh OCOOEHHOCTM METOJIOB IIO3HAHUS ACTPOHOMHH, OCHOBHBIE JJIEMEHTHI U
cBoiictBa MuaHeT COJHEYHOW CHUCTEMbI, METOJbl ONPEIEICHUS PACCTOSHUN M JIMHEWHBIX
pa3MepoB HEOSCHBIX TEJI, BO3MOXHBIC ITyTH IBOJIOLUN 3BE3] Pa3IMIHON MACCHI,

HaXOJUTh Ha HeOe OCHOBHBIE co3Be3nus CeBepHOro MOdylIapusi, B TOM uucie: bombiias
Mengenuia, Manas Mensenunia, Bonomnac, Jle6enn, Kaccuonesi, OpuoHn; cambie sipKue 3Be3/1b1, B
toMm uncine: [lonspuas 3Be3na, Apkryp, Bera, Kanemna, Cupuyc, berensreiize;

WCIIOJIH30BaTh KOMIIBIOTEPHBIE TPUIIOKEHUS Ui omnpeseneHus nonoxenus Comnnma, JIyHbl u
3Be3]] Ha JI00YI0 aTy U BpeMs CYTOK JUIsl JaHHOTO HACEJIEHHOTO MYHKTA;

HCIIOJBb30BaTh HpI/IO6p€TCHHH€ SHAaHUA W YMCHUSA B HpaKTquCKOﬁ ACATCIIBHOCTH H
IMOBCEIHEBHOM KH3HU JJIA:

IMOHUMAaHH B3aMMOCBA3W aCTPOHOMHUH C JPYT'MMU HAyYKaMH, B OCHOBC KOTOPBIX JICKAT 3HAHHA
Mo aCTpOHOMUH, OTACIICHUC €€ OT JIDKCHAYK;

ornieHWBaHMsI WH(oOpManuu, conepxkameiics B cooOmeHusx CMMU, Wnateprere, HaydHO-
MOMYJISIPHBIX CTAThSIX.

1. Copep:xxkanue yueOHOro npeamera

IIpeamer actponomun-1

Ponp acrpoHoMHMM B pa3BUTHM UMBWIM3AIMU. OBOJIONUS B3IJISJ0B 4YEJIOBEKAa Ha
Bcenennyro. T'eonieHTpuveckass W TreaMOICHTpUYecKas cucteMbl. OCOOEHHOCTH METOI0B
MO3HAaHUS B acTpoHOMHH. IIpakTHUeckoe TNPUMEHEHHE AaCTPOHOMHMUYECKUX HCCIeIOBaHUM.
Uctopus pa3BUTHS OTEYECTBEHHON KOCMOHABTUKH. [lepBblii MCKYCCTBEHHBIN CIYTHUK 3€MJIH,
nosiet }O.A. T'arapuna. /locTuxkeHus: COBpEMEHHON KOCMOHABTHKH.

OCHOBBI NPAKTHYECKOH ACTPOHOMMH -



HEBECHASI C®EPA. OCOBBIE TOYKM HEBECHOW C®EPBHI. HEBECHBIE
KOOPJAMHATEI. 3Be3nnas kapra, CO3BE3AMSI, MCIOJIb30BAHUE KOMIIBIOTEPHBIX MPUIIOKEHHM
JU1sl oToOpakeHus 3Be3AHOr0 HeOa. Buaumas 3Be3nHas BenudnHa. CyTOYHOE IBH)KCHHE CBETHIL.
CBA3b BUAUMOI'O PACIIOJIOXKEHUA OBFBEKTOB HA HEBE U TEOT'PAONYECKUX
KOOPIAMHAT HABJIIOAATEJIA. JIBuxenue 3emnu Bokpyr ConHua. Buaumoe nBuxeHue u
¢a3b1 JIynel. CoHEUHbIE U TyHHBIE 3aTMEeHHSI. BpeMs u kajneHnapb.

3aKOHBI IBUKeHUS HEOCCHBIX TeJI-6

Crpykrypa u macmtadbsl ComHedHod cuctembl. KoHburypamuss u ycloBUS BHIAUMOCTH
wiaHeT. Meroabl ompeneneHus paccTosHuid a0 Ted COJIHEYHOM CUCTeMbl U UX Pa3MepOB.
HEBECHAS MEXAHUKA. 3AKOHbBI KEIUUIEPA. OIIPEJEJIEHUE MACC HEBECHbIX
TEJI. ABLWJKEHUE UCKYCCTBEHHbBIX HEBECHBIX TEJIL

CoaHeuynas cucrema- 6

[Ipoucxoxaenue Conneunoit cuctembl. Cucrema 3emns - Jlyna. [lnmanersl 3emHOM

rpynnsl. [Inanersi-rurantel. COyTHUKM U KoJibla miiaHeT. Maibie Tena CoNHEYHOW CHCTEMBI.
ACTEPOM/JHAS OITACHOCTHD.

MeToabl ACTPOHOMHUYIECCKHUX HcciaeI0BaHUM - 5

OnexTpoMarauTHoe usnydeHue, kocmuueckue aydn 1 'PABUTALIMOHHBIE BOJIHBI
KaK HCTOYHUK MH(POpMAIMU O MPUPOJE U CBOMCTBaX HeOecHbIX Tesl. HazemHble n KocMHUueckue
TEJIECKOMbI, MPUHIMI uX paboTsl. KocMuueckue anmaparbl. CrekTpasibHbld aHann3. Dddexr
Jomnepa. 3AKOH CMEIIEHMA BUHA. 3AKOH CTE®AHA-FOJIBIIMAHA.

3Be3abIl-5

3Be31pl: OCHOBHBIE (DUBMKO-XMMHUECKHE XapaKTePUCTHKU U MX B3aWMHAasl CBS3b.
PaznooOpa3ue 3BE3HBIX XapaKTePUCTUK U UX 3aKOHOMepHOCTH. OmpeneneHue paccTOsSHUS 10
3Besn, mapamiakc. JBOWHBIE W KPATHBIE 3BE3JIbl. BrecomHedyHble —IUIaHETHL.
[TPOBJIEMA CVYIIIECTBOBAHUS XW3HU BO BCEJIEHHOW. BHuyTpeHHee cTpoeHue u
WCTOYHUKM dHeprun 3Be3n. l[Ipoucxoxnaenune xumumueckux sneMentoB. [IEPEMEHHBIE U
BCIIBIXMBAIOIIME 3BE3/1bl. KOPUUYHEBLIE KAPJIMKW. DBomtonus 3Be31, €€ 3TaIlbl U
KOHEYHBIE CTaJINM.

Crpoenune ComnHia, comHeuHoi atMocdepbl. [IposiBieHNs COTHEYHOW aKTUBHOCTH: TISITHA,
BCIIBIIIKH, TpoTyOepanipl. [lepuoanmunocts comHeunoit aktuBHOcTH. POJIb MATHUTHBIX
ITOJIEM HA COJIHIIE. ConHeuHO-3€MHbBIE CBSI3H.

Hama I'anakruka - Muaeunsblii IlyTs-5

Cocras u crpykrypa ['anaktuku. 3BE3/IHBIE CKOITJIEHM . Mex3Be31HblIi ra3 U MbLIb.
Bpamenune I'anaktuku. TEMHAS MATEPUA.

I'anaktuku. Ctpoenue u sBosonus Beenennoi

OTKpbITHE JPYrUX rajiakTuk. MHOrooOpasue rajakTuk U UX OCHOBHBIC XapaKTEPUCTUKH.
CBepXMacCUBHbIE YEpHBIE JAbIpbl M AKTMBHOCTh TajakTHK. [IpencraBieHHe O KOCMOJOIMH.
Kpacuoe cmemenne. 3akon Xa66ma. DBOJIFOLMS BCEJIEHHOW. Bonemoii B3pes.
PenukroBoe nznyuenne. TEMHAS DHEPI' M.



TemaTHueckoe IJIAHUPOBAHHUE ¢ YKA3AHUEM KOJIUYECTBA YaCO0B, OTBOAMMbIX HA

OCBOCHHE KAKIOH TEMbBI

Neni/m | HaumeHoBaHme rjiaB, | OcHoBHbIe BUABI | Yncino | [desiTeJIbHOCTL y4uTedsl €
pa3aesioB U TeM AesiTeJIbHOCTH 4acoB | y4eToM padoueit
MPOrpaMMbl BOCIIMTAHUS.
1 IIpexmer acTpoHOMMH 1 ®  YCTaHOBJICHHE
MIPUBOJUTH .
Ponp aCTPOHOMUU p | TPHUBOA JIOBEPUTEIbHBIX OTHOLICHHUI
MIPUMEDPBIL: 0JI1
PasBUTHUHN IMUBUJIN3aIlUNA. p p p MEXIYy YYUTEIEM U  €ro
DBOJIIOLUSA B3IJISAI0B gzl;;{;;mn B YUCHUKAMH,
4yeloBeka Ha  Bceenennyro. P CIOCOGCTBYIOMINX
FeOHeHTqueCKaH " I/ICHOJ_H)?’OBaHI/’Iﬂ MMO3UTHBHOMY BOCIIPUATHUIO
FCJIMOLCHTPUICCKAA METOLOB y4aluMucs TpeGoBaHUi 1
CUCTEMBI. OcoOenHoctu . DOCHE qwTens
METOJIOB MTO3HAHUS g | HCCICNOBAHMN B P YAHTET,
actpoomun. IIpaxrrueckoe | 3CTPOHOMHUH, HIPHIBICHICHITIO HX BHHMAHIE
HpI/IMeHeHI/Ie. Pa3TMYHBIX K 00CyXJIaeMOl Ha YpOKe
ACTPOHOMHYECKHX JTuamna3oHOB I/IH(I)OpMaHI/II/I, AKTUBU3allN
WCCIICIOBAHMIA. Ucropus | CKTPOMArHUTH uX TI03HABATENILHOM
pPa3BHTHS oTeuecTBenHoi | PIX  M3TyYCHHH JIeATeNIbHOCTH;
KOCMOHABTHKH. Meppprii | AP TOTYHCHHAA *  mnodyxnenue
FICKYCCTBEHHBIH CITyTHHUK I/Ig(l)OPMaHI/H/I 00 LIKOJIBHUKOB COOJII0AAThH Ha
3emu, noneT I0.A. | OOPCKTaX ypoke 00ImenpUHSTEIE
I'arapuHa. Joctxenus Beenentot, HOPMBI TOBEICHUSI, MPaBHia
COBPEMEHHOM IOy CHIA OOLICHHsST CO  CTapIIMMH
KOCMOHAaBTHKH. %CTPOHOMH%CKO (yuuTensimu) u
i undopmanuu c
CBEpPCTHUKAMU
IIOMOLIBIO
(WIKOTPHUKAMM), TTPUHIIATIBI
KOCMHUYECKUX .
y4eOHOW  JMCUHUIUIMHBI U
anmnaparoB u
CTIEKTPATTBHOTO CaMOOpTraHU3aLIH;
AHAIU3Aa. BIIMSTHUS o IIPUBJICUCHNUEC BHUMAHUIA
2
COHHeqHOﬁ INKOJIBHUKOB K IEHHOCTHOMY
aKTUBHOCTHU Ha aCIICKTY N3y4qacMbIX Ha
3eMITIo; ypOKax SIBJICHUH,
2 OCHOBBI NPaKTHYECKOi 5 OpraHM3alus HX padoThl C
aCTPOHOMHUH OIIMCBIBATH u nojyyaeMod  Ha  ypOKe
HEBECHASI COEPA. | 00BACHATE! COLUATBHO sHaYMMO
OCOBBIE TOUYKU | pa3imniins . nHpOpMAaITHEH -
HEBECHOU C®EPBI. | K&JICHAAPCH, MHHLMAPOBAHNE ee
HEBECHBIE ycnoBui 00CYX/ICHUsI, BbICKa3bIBAHHS
HACTYIUICHUS
KOOPI[I/IHATBI 3B€3£[Ha51 Yy 06yanOH_[I/IMI/IC$I CBOEr0
COJIHEYHBIX u
Kapra, CO3BE3 U, MHEHHS 10 €¢ IOBOIY,
HCIIOJIb30BAHUE JTyHHBIX




KOMITHIOTEPHBIX MTPUIIOKEHUN
JUIsL OTOOpakKeHUsI 3BE€3/IHOTO
HeOa. Buaumas 3Be3nHas
BEJIMYMHA. Cyrounoe
nemwxkenne cBetuwi. CBIA3b
BUANMOI'O
PACIIOJIOXEHU
OBBEKTOB HA HEBE U
IT'EOI'PAOHNYECKHUX
KOOPIAMNHAT
HABJIIOAATEJIA.
JIBukeHue 3eMiM  BOKPYT
Connna. Buaumoe nBmxenue
u ¢a3bl Jlyael. ColHEUHbBIE
JyHHBIE 3aTMEHHS.

Bpewms u kanennaps.

3aTMeHUH, (a3wl
JIyHBI, CyTOYHBIE
JBYDKEHUS
CBETHWJI, IIPUYUHBI
BO3HUKHOBEHUS
IIPWJINBOB u
OTJIMBOB;
MPUHLIUT
IEUCTBUSA
ONITUYECKOTO
TEJIECKOIa,
B3alMOCBS3b
(busuko-
XUMHYECKHUX
XapaKTePUCTHK
3BE3] c
HCIOJIb30BaHUEM
Jyarpammabl''IIBET
cBeTUMOCTh",pu3
n4ecKue
MPUYHHEI,
OIpeIeIIAoIIe
paBHOBECHE
3B€3]], HMCTOYHUK
SHEpPTUM 3BE3] U

MIPOUCXOXKIACHUE
XUMHUYECKUX
3JIEMEHTOB,
KpacHoe
CMElIeHUE c
TTOMOIIIBIO
s dexTa
Jomepa;

3aKkoHbI ABHIKEHHU S

He0eCHBLIX TeJ XapaKTepHU30BaTh

CtpykTypa ¥  MacIuTadbl 0COOEHHOCTH

Conneunoi cuctemsl. | MCTONOB

Koudurypauus u  ycnopus | TOSHAHHA

BMIMMOCTH IIaHeT. Metoapl | 4CTPOHOMAH,

ONpPEACIICHUSI PACCTOSIHUM 10 OCHOBHBIC

Ten COoJIHEYHON CUCTEMBI U 3H611/IGHTLI U

ux pazmepoB. HEBECHA I CBOUCTBA ljﬂaHeT

MEXAHUKA. 3AKOHBI | ComHedHo#

KEITJIEPA. CHUCTEMbI, METOIbI

OIIPEJIEJIEHUE MACC | OMpEACICHNA

HEBECHBIX TEJ]. | PaccTosHuu u

JBMOKEHUE JIMHEUHBIX

NCKYCCTBEHHBIX pasMeposB

HEBECHBIX TEJI. HEOCCHBIX  Ter,

BO3MOJKHBIE IYTH
DBOJIOLUU  3BE3]

BBIpaOOTKH CBOETO K HEl
OTHOLIEHNS;

e opramm3amusa medcTBa
MOTHBUPOBAHHBIX u
SpYIUPOBAHHBIX
obydaromuxcs  Haj WX
HEYCIEBAIOLIIMU
OJIHOKJIACCHUKaMH, JAOIIETO
LIKOJIbHUKAM COLIMAJIBHO
3HAYUMBIN OTIBIT
COTPYAHUYECTBA U B3aUMHOI
MOMOIIIH;

®  JCIIOJIb30BaHUE
BOCTIUTATEIbHBIX
BO3MOKHOCTEHN COAEPKAHUS
y4eOHOTro MpeaMeTa uepes
JEMOHCTPAIHIO JOEeTAM
IIPUMEPOB  OTBETCTBEHHOIO,
TPOXIAHCKOTO  IIOBEACHMUS,
MIPOSIBJICHHSI YETIOBEKOJIFOOHS
U 100pOCepACUHOCTH, uepe3
noa00p  COOTBETCTBYIOLIUX
TCKCTOB JJIs1 YTCHUA, 3aaa4
JUISL peLIeHUsI, TPOOJIEMHBIX
CUTyauui Al 00Cy)KIeHHUs B
KJIacce;

® [pUMEHEHHE Ha ypOKe

MHTEPAKTHBHBIX bopm
paboTh 00y4aroNMXCs:
MHTEJUICKTYalIbHBIX urp,
CTUMYJIHPYOLINX
HIO3HABATEIILHYIO

MOTHBAIHIO IIKOJIHHUKOB;
®  JIMJAaKTHYECKOTO
Tearpa, IJie TOJy4eHHbIC Ha
ypoke 3HAHUS
0OBITPHIBAIOTCS B
TeaTpallbHBIX TOCTAHOBKAX;
JIUCKYCCHH, KOTOpbIE MAaioT
00y4JaroIUMCsi BO3MOKHOCTh
nproOpPEeCTH OMBIT BEICHUS
KOHCTPYKTHUBHOTO JIMAJIOTa;
TpYyIIoBOi  paboTBl WU
paboThl B mapax, KOTOpHIC
y4ar IIKOJIbHUKOB
KOMaHJHO’ pabote u
B3aMMOJICHCTBUIO C APYTHMHU
NETbMH;




pa3IMYHON

MAacchl;
CoJsHeuyHnasi cucreMa
Ipoucxoxnerne Conneunoji | X3PAKTCPH30OBATE
cuctembl. Crcrema 3ems - | 0900€HHOCTH
Jlyna. Tlnamerst  3emuoit | METOAOB
rpyrnsl. [Inasersi-rurapter., | TOSHAHIA
CryTHHKH ¥ Konblia ruiager, | ACTPOHOMHM,
Mansle Tema Conmeunoii | OCHOBHbBIC
cuctembl. ACTEPOUJITHA S BﬂelxvfleHTm u
OITACHOCTD. CBOMWCTBA IIJIAHET
ConneyHoH
CHCTEMBI, METO/IbI
ONpeIENICHUS
pacCTOSIHUHN "
JIMHEWHBIX
pa3sMepoB

HEOECHBIX  Te€lIl,
BO3MOJXKHBIE ITyTH
HBOJIIOIUK  3BE3]I
pa3nuYHON
Macchl;
UCTIOJIb30BATh
KOMIIBIOTEPHBIE
TPUIOKEHHS JUIS
OTIpeIeIIeHUS
MIOJIOKEHHUS
Comnnua, JlyHs! u
3Be3/1 Ha JI00YI0
Iaty W BpeMms

CYTOK U1
JTAaHHOTO
HAcCEeJIEHHOTO
IMYHKTA;
MeToabl aCTPOHOMHUYECKHUX
HCCJIeI0BAHUI HCTIONB30BATh
ONEeKTPOMarHuTHOE METONBI
U3JIy4YEHHE, Kocmuyeckue | OMPCACTCHIA
Ty4H u | PaccTOsHHM u
I'PABUTALIMOHHBLIE JIMHENHBIX
BOJIHbI  kak  wmcrounuk | P43MCPOB

nHpopMauu O MPHUPOAE U
CBOMCTBAaX HEOECHBIX TeIl.
Hazemnple m KOCMHUYECKHE
TENECKOIbl, TMPUHLUI  UX

paboTHI. Kocmuueckne
annapatel.  CrekTpaybHbII
aHamm3. Oddekr Jlomiepa.
3AKOH CMELEHNWA
BUHA. 3AKOH

CTE®AHA-BOJIBIIMAHA.

HEOECHBIX Tell,

3Be3anl

HaXOIUTh Ha HeOe

e BKIIOYEHHE B  YPOK

WUTPOBBIX MIPOTIEAYP,
KOTOpBIE TTOMOTa0T
noAepKaTh MOTHBAIIUIO

JleTel K TOJyYEHUIO 3HaHUM,
HaJTa)KUBAHUIO MTO3UTUBHBIX
MEXIINIHOCTHBIX
OTHOIIICHUH B KJacce,
MIOMOTAal0T  yCTaHOBJICHUIO
IOOpOKeTaTeILHOU
aTMocdepsl BO BpeMsl YpOKa;




3Be3/1bI: OCHOBHBIC (DU3UKO-
XAMHYECKHE
XapaKTEPUCTUKU H
B3aMMHas CBSI3b.
PaznooOpaszue 3BE3IHBIX
XapaKTePUCTHK i1 150:9
3aKOHOMEPHOCTH.
Ornpezenienne pacCTOSIHUS 10
3BE3]I, napajuiakc.
I[BOI7IHBIE U KPATHBIE
3BE3/IbI. Bueconneunsie
TJIaHETHI. ITPOBJIEMA
CYIIECTBOBAHUA
YKM3HU BO BCEJIEHHOM.
BuyTtpennee crpoenue u
WCTOYHUKU SHEPTUHU 3BE3]I.
IIpoucxoxnenne
XAMHYECKHAX 3JIEMCHTOB.
ITEPEMEHHBIE 41
BCIIBIXMBAIOIIUE
3BE3/Ibl. KOPHWYHEBBIE
KAPJIMKU. DBOIIOLIUI
3BE3[I, €€ dTAalbl U KOHEYHBIE
CTaJuu.

ux

Crpoenue Connua,
COJIHEYHOI aTMoc(epsbl.
IIposiBnenus COJIHEYHOM
aKTUBHOCTH: IsTHA,
BCIBIUIKK,  HPOTYOEpaHIIbI.

[TeproaUYHOCTh  COMHEYHOM

OCHOBHEIC
CO3BE3Us
CeBepHoro
MOJTyIIapus, B
TOM 1517 (03) (N
bonpmas
Menpeauiia,
Manas
Menpenuiia,
Boomac,
JlebOenp,
Kaccuomes,
Opuon;  camsie
SIPKWE€ 3BE3]Ibl, B
TOM L20% (o3) (N
[Tonspuas 3Be3na,
Apkryp, Bera,
Kamenna,
Cupnyc,
berennbreiize

BO3MOJXHBIC ITYyTHU
OBOJOIOHUN 3BEC3]]
paanquﬁ MaccChbI

aKTUBHOCTH. POJIb

MATHUTHBIX TTOJIEM HA

COJIHLIE. ComnHevHo-

3€MHBIE CBSI3U

Hama I'anakTuka -

Mueunsrii ITyTs HCITIOJIb30BATh
Cocrasn " CTpYKTypa MPHUOOPETEHHBIE
IanakTHKH. 3BE3/IHBIE | SHAHHI 1 yMCHHA
CKOILJIEHU 4. B MPaKTUYECKOU
Mesk3Be3aHbli Ta3 W mblib, | ACTTCIBHOCTH 1
Bpamenue lanaktuky, | MTOBCEAHCBHON
TEMHAS MATEPHUAL. JKU3HU IS
I'amakTukn. CTpoeime L —
ooy BeeneHnon B3AUMOCESI3H
OTKpbITHE IPYTUX TaIAKTHK. ACTPOHOMHH c
MHoroo06pasue rajakTuK 1 e ——

nx OCHOBHBIE | ayKam, s
XAPAKTCPHCTHICH. OCHOBE KOTOPBIX
CBepxMaccUBHbBIC YEPHBIC | | oo uabe o
JBIPBI " AKTUBHOCTH

ranaktuk. [Ipencrasiaenue o
KOCMOJIOTHH. Kpacnoe

aCTPOHOMHUMU,
OTJIEJICHUE €€ OT
JDKEHAYK;




cMmerneHue. 3akoH Xa0oOia.

SBOJIIOLMS
BCEJIEHHOM.
B3peis.
U3JIYYECHUE.
SHEPI UL

Bounpmon
PenuxroBoe
TEMHA

OIICHUBAHHUS
nHpopManuu,
COZIEpIKALLICICS B
COOOIIEHUAX
CMU,
Hurepnere,
Hay4HO-
MOITYJISIPHBIX
CTaThsIX.

Hroro
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