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1.I1osacHUTEIbHAA 3AIIUCKA

[Iporpamma oOmieoOpa3oBaTenbHON  YYEOHONW AWCHUIUIMHBI  «ACTPOHOMHUS
npeiHa3HayeHa Ui M3YyYeHHs]  acTPOHOMHUUM B NpodeccHoHaIbHBIX
00pa3oBaTeNbHbIX OpPraHU3alMAX, PEATU3YIOIIHNX 00pa30BaTEbHYI0 MPOrPAMMY
cpenHero ooiero odpazoBaHusl B Mpejesiax OCBOEHHUS MPOrpaMMbl MOATOTOBKU
criennamcToB cpeanero 3BeHa CIIO (IITICC3 CIIO)na 6aze 0CHOBHOTO OOIIEro
o0Opa3oBaHMsl TpU MOJATOTOBKE KBAIM(DUIMPOBAHHBIX pabOYMX, CIyXallUX U
CIEIUATMCTOB cpenHero 3BeHa. [Iporpamma paspabotaHa Ha OCHOBE TpeOOBaHUM
®I'OC cpeanero obmiero o00pa3oBaHMs, MPEABIBISIEMBIX K CTPYKTYpE,
COJIEP)KaHUIO M pe3yJibTaTaM OCBOCHHS YYE€OHOW MUCIHUIUIMHBI « ACTPOHOMHUS, B
COOTBETCTBUM ¢ PekoMeHmalusIMu MO OpraHu3aliy MOJIYYeHHUs] CPETHEro OOIIEro
oOpa3oBaHHMsl B IIpenelax OCBOEHHUS O0pa30BaTEIbHBIX MPOTPAMM CPEIHEro
npodeccuoHanbHOr0 00pa3oBaHusi Ha 0a3e OCHOBHOIO OOIIEro OOpa3oBaHMS C
ydyeToM TpeOoBaHuUW  (eaepalibHbIX  TOCYJApPCTBEHHBIX  00pa30BaTENbHBIX
CTaHIApPTOB U TMOJXy4aeMOdW NpoPeccHr WM CHEHUAIBHOCTH  CPEIHEro
npodeccruonanbHoro odpaszopanus (IIpukaza Ne506 ot 7 mrons 2017 roma «O
BHeceHHMM u3MeHeHuid B DenepanbHbli  KOMIOHEHT  TOCYJApCTBEHHBIX
o0pa3oBaTeNbHbIX CTaHJAPTOB HAuyaJdbHOrO OOIIEr0, OCHOBHOTO OOIIEro u
cpeaHero  (moiHOro) oOmiero  oOpa3oBaHUs, YTBEP)KISCHHBIM  MPUKA30M
MunuctepctBa obpazoBanus P® ot 5 mapra 2004 r. Nel089). Copepxanue
IpOrpaMMbl « ACTPOHOMHUSD) HAMPaBIEHO HA JOCTHKEHUE CIETYIOMINX LeJIeH:

- OCO3HAHUE MPUHLIUIHUAIIBHON POJIM ACTPOHOMUU B MO3HAHUM (DyHIAAMEHTATbHBIX
3aKOHOB MPHUPOABI U GPOPMUPOBAHUN COBPEMEHHOI €CTECTBEHHOHAYYHON KapTHUHBI
MUpa;

- mpuobpeTeHHe 3HAHUK O (U3MUECKON MpUpoAe HEOECHBIX TET W CHUCTEM,

CTPOCHHS U 3BONIONNH BceneHHOM, MPOCTPaHCTBEHHBIX U BPEMEHHBIX MaciiTadax



Bcenennoii, Hanbonee BaKHBIX ACTPOHOMHYECKHX OTKPBITHAX, OMPEACIUBIINX
pa3BHUTHE HAYKH U TEXHUKH,

- OBJIQJICHHE YMEHUSMHU OOBSCHATH BHJIUMOE TOJIOKCHUE W JBHKCHHE HEOECHBIX
TeN  TPUHIHWIIAMHA  OMPEACIICHUST  MECTOIOJIOKeHUS W BPEMEHH  TI0
ACTPOHOMHUYECKUM  OOBEKTaM, HaBbIKAMH IPAKTUYECKOTO  HWCIOJIH30BAHUS
KOMIIBIOTEPHBIX ~TMPUIOKCHUH IS ONpEAeicHUS BHUAAa 3BE3IHOTO Heba B
KOHKPETHOM ITYHKT€ sl 32/IaHHOTO BPEMEHU;

- pa3BUTHE II03HABATEIBHBIX WHTEPECOB, HHTC/UICKTYAIbHBIX W TBOPYECKHX
CIIOCOOHOCTEHl B  mpollecce NpPUOOpETEHWS 3HAHWKA TI0 AacCTPOHOMHUHU C
UCTIONb30BAaHUEM  PA3IMYHBIX HCTOYHMKOB HMH(OpPMAIMK H  COBPEMEHHBIX
WH(POPMAITMOHHBIX TEXHOJIOTHH;

- ICTIONIb30BAaHUE MPUOOPETEHHBIX 3HAHUA M YMEHHU JJIs PEIICHHS TPAKTHUECKUX
3aJ1a4 ITOBCEAHEBHOM JKU3HU;

- (hopmMupoBaHNE HAYIHOTO MUPOBO33PEHHUS;

- (opMupoBaHHE HABHIKOB HWCIIOJIH30BAHHS €CTECTBEHHOHAYYHBIX W OCOOCHHO
(U3HKO-MaTEMaTHUECKUX 3HAHWK JUIT OOBEKTUBHOTO aHajdW3a YCTPOWCTBA
OKPY)KaloIIeT0 MHpa Ha TpPHUMEpPEe JOCTIKCHHUH COBPEMEHHOH acTpO(pHU3UKH,
ACTPOHOMHHU ¥ KOCMOHABTHUKH.

B mporpammy BKIIOUEHO COJCp)KaHHE, HAIpPaBICHHOE Ha (QOPMHUpPOBAHUE Y
CTYJCHTOB KOMIIETEHIIMH, HEOOXOAUMBIX Ui KadecTBeHHOTO ocBoeHus IITICC3
CIIO na 6a3e 0CHOBHOTO OOIIEro 00pa30BaHMs C MOJYYCHHEM CPEIHET0 OOIIero

00pa3oBaHUsl.
2.00mas XapaKTepUCTUKA YUYeOHO! T CUUILIMHBI K ACTPOHOMM S

B ocHoBe yueOHOU JUCHMIUVIMHBI «ACTPOHOMHS» JIEKUT YCTAaHOBKA Ha

dbopmupoBaHre y 00y4aeMbIX OCHOB 3HAHUH O METOJaX U Pe3ysbTaTaX HAyYHBIX



UCCJIeI0BaHNM, PyHIaMEHTaIbHBIX 3aKOHAX MPUPOIbI HeOecHBIX Tes U Beenennoi

B ICJIOM.

[IporpaMmMa  COOTBETCTBYeT 0Opa30oBaTeIbHOMY MHHUMYMY  COJIEp)KaHUs
OCHOBHBIX 00pa30BaTEIbHBIX MPOrpaMM H TPEOOBAHUSM K YPOBHIO TOITOTOBKH
o0ydaromuxcsi, Mo3BOJsIET paboTaTh 0€3 Meperpy3oK B TPyMIe ¢ 00yIarOIIUMUCS
pazHOro YpoBHS O0Oy4deHHs M uHTepeca K actpoHomMuu. OHa MO3BOJSIET
chopmupoBaTh y O0OydYalOIMUXCSA JOCTATOYHO IMHPOKOE TPEACTaBIeHHE 00
ACTPOHOMHYECKOU KapTUHE MHPA.

PaGouass mporpamMma = KOHKpPETH3UPYET  COJEp)KaHWE  MPEAMETHBIX  TEeM
00pa30BaTeNbHOTO CTaHIAPTA U JaeT pacipe/eieHne y9eOHbIX 9acoB 0 pa3/einaM
Kypca aCTpOHOMHH C YUE€TOM MEKIIPEIMETHBIX CBA3EH, BO3PACTHBIX 0COOEHHOCTEN
o0Oy4aromuxcs, OmpeaeisieT MHUHUMAJIbHBIA HA0Op TNPAKTUUECKUX 3aJaHHM,
BBITIOJTHSAEMBIX YIAIIUMHUCH.

ConepkaHue MNpPOTrpamMMbl peajn3yercs B IMPOLECCE OCBOCHUS OOYUYaIOUIUMUCS
0011e00pa30BaTEIHLHOTO IIMKIA OCHOBHOW TMPOQECCHOHATBHONW 00pa30BaTeIbHON
nporpammbl CIIO ¢ mosydeHuem cpeaHero (ImosiHoro) ooOiiero obOpa3oBaHus,
paspabotannoii B coorBeTcTBHUE ¢ TpeboBanusMu OI'OC CI1O HOBOTO MOKOJIEHUS.
N3ydyenne oO0mieoOpazoBaTenbHOH  y4eOHOW  AMCHMIUIUHBI  «ACTPOHOMHUS
3aBeplIaeTcsa MOJABEIeHHEM HUTOroB B (Qopme aud@epeHupoBaHHOTO 3a4eTa B
paMKax MPOMEXYTOYHOM aTTecTaluy CTyAEHTOB B mpouecce ocBoeHus [ITICC3

CIIO c monyyeHuem cpeHero ooiiero oopa3oBaHus.
3.MecTo yueOHOM JTUCUUILIMHBI B y4eOHOM ILJIaHE

VYyebHas qucUUIIMHA « ACTPOHOMHUSD) SIBISIETCS YYEOHBIM IIPEAMETOM 0 BBIOOPY
u3 o0s3aTenpHOM TipeaMeTHor oosactu «EcrecTtBennbie Hayku» OI'OC cpegnero
obmero obpaszoBanus. B mpodeccrnoHanbHBIX 00pa30BaTEIbHBIX OpPTraHU3AIMSIX,

peanusyronmx o0pa3oBaTENbHYIO0 MPOrpaMMy CpPEIHEro o0uiero oopa3oBaHUs B



npeaenax ocBoenus [IIICC3 CIIO Ha 6a3ze ocHOBHOTO oOIero oOpas3oBaHUs,
yuyeOHas TUCHUIIMHA «ACTPOHOMHUS U3y4aeTcsi B 00111e00pa30BaTeIbHOM LIUKIIE
yuebHoro mnana IIIICC3 CIIO na Ga3ze OoCHOBHOro oOImIero oOpa3oBaHHS C
NoJIydeHUeM cpesiHero obmiero odpaszoBanus. B yuebnsix mianax I[IIICC3 mecto
y4eOHOW NHCIMIUIMHBI «ACTPOHOMHS» — B COCTaBe 00Ie00pa3oBaTeIbHbIX
y4eOHBIX JUCIHIUIUH 1O BBIOOPY, (DOPMUPYEMBIX U3 005S3aTEbHBIX MPEIMETHBIX
obmacreit ®I'OC cpennero obmiero oo6pazoBanusi, i mnpodeccuit CIIO u
cneuunansHocted  CIIO  coorBercTByromero mnpoduias mnpodeccuoHaIbHOTO

o0OpasoBaHws.
4.PE3YJBbTATHI OCBOEHHUSA YUYEBHOM TUCIUATIIMHBI

OcBoeHME cojJiepKaHusl Y4YEOHOM NUCLUUIUIMHBI «ACTPOHOMHMSD OOECIeunBaET
JOCTH)KEHHE CTYICHTAMU CIIEIYIOLINX Pe3yIbTATOB:

®* JIUYHOCMHbIX.

JI1 - BocniuTaHue yOeXIEHHOCTU B BO3MOXHOCTHU IO3HAHUS 3aKOHOB NPUPOBI,
UCIIONIb30BAaHUSl JIOCTIDKEHUH AacTpOHOMUUM M (PuU3uMKM Ha Onaro pa3BUTHSA
YeJI0BEYECKON LIMBUIIN3ALINMY;

JI2 - HEoOXOAMMOCTH COTPYAHMYECTBA B IPOLIECCE COBMECTHOI'O BBINOJIHEHUS
3a/1a4, YBAKUTEJIBHOIO OTHOUIEHMS K MHEHMIO OINIOHEHTa NpU OOCYXAECHUU
npo6JieM eCTECTBEHHOHAYYHOTO CO/ICP KAHMUS;

JI3 - TOTOBHOCTM K MOPAJIbHO-3THYECKOM OLEHKE MCIOJb30BAHUS HAy4YHBIX
JOCTH>KEHHI, YyBCTBA OTBETCTBEHHOCTH 32 3aLUTY OKPY>KAIOLIEH Cpe.ibl;

° Memanpedmemnblx:

M1 - oBnaneHue yMEHUSIMU MTPOBOAUTH HAOIIOCHUS, TUIAHUPOBATH U BBIMOJIHSITh
HKCTIIEPUMEHTBI, BBIIBUTaTh THIIOTE3bl U CTPOUTH MOZAEIH, IPUMEHSTh TOJTY4YEeHHBIE
3HaHUS 10 AaCTPOHOMHUU JUIsl OOBSICHEHHS Pa3HOOOPA3HBIX ACTPOHOMHUYECKHX H
buznyecKuX SBICHUH;



M2-npakTU4YeCKl  HCMOJB30BATh 3HAHUA U OLEHUBATH  JIOCTOBEPHOCTH
€CTEeCTBEHHOHAYYHOUI HHPOpMALINH;

M3 - pa3BuTHE MO3HABATEJIbHBIX MHTEPECOB, UHTEJUIEKTYalIbHBIX U TBOPYECKHUX
CIOCOOHOCTEHN B Mpolecce NPUOOPETeHUsI 3HAHWN U yMEHUN MO aCTPOHOMHUU C
UCIIOJIb30BAHUEM  PA3IMYHBIX HCTOYHMKOB HWH(MOpMAMM W  COBPEMEHHBIX
WH(OPMAITMOHHBIX TEXHOJIOTHH;

M4 - wucnonp3oBaHHE MPUOOPETEHHBIX 3HAHUM W YMEHUW [UJIsl pEIICHUs
IIPAaKTUYECKUX 3a]1a4 IOBCEIHEBHOM KU3HH;

M5 - ofecrneueHuss 0€30MAaCHOCTH COOCTBEHHOM JKW3HH, PaIlMOHAIBHOTO
NPUPOOIOIL30BaHUS M OXPaHbl OKPYXKAIOIICH Cpelbl, W BO3MOXXHOCTb
NPUMEHCHHST 3HAHUN TIPU PEUICHWU 3ajlad, BO3HHMKAIOIIUX B IOCICAYIOUICH
npoecCHOHANTEHOM NESITEIbHOCTH;

* NPEOMEemHbIX:

II1 - NOHATH CYIIHOCTh MOBCEAHEBHO HAOIIOJAEMbBIX M PEIKUX aCTPOHOMHUYECKHUX
SIBJICHUM;

I12 - MO3HaKOMUTHCS C HAYYHBIMU METOJAMU M UCTOpUEH M3yueHus BeeneHHoil B
COJIHEYHOU CUCTEME U | alakTHKe, OIIYTUTH CBA3b CBOETO CYLIECTBOBAHUS CO BCEU
VCTOpHUEN dBOIOIMU MeTarajgakTUKY;

II3 - BbIpaOoTaTh CO3HATEIBHOE OTHOIICHHE K aKTUBHO BHEIPSIEMON B Hally
YKU3Hb ACTPOJIOTMH U IPYTUM OKKYJIBTHBIM (330T€PUUYECKUM) HAyKaM.

B pesynpTaTe OCBOCHHS NHCHMIUIMHBI OOYYaIONIMICS OCBaWBaTh AJIEMEHTHI
KOMIIETEHIINN:



JleckpunTopsl

[udp | HaumenoBanume
. (mokazarenu VYmMmenus 3Hanusg
KOMII. KOMIETEHIINH
c(hOpMHUPOBAHHOCTH)

OK (01 | Beibupatp Pacno3naBanue cioxHbix | Pacmo3naBath 3anauy | OCHOBHBIE
CIIOCOOBI poOJeMHBIE CUTYallUd B | H/WJIM TIPOOJIEMy B HWCTOYHUKH
pellleHns 3a/lad | Pa3IMYHBIX KOHTEKCTaX. | MpodeccnoHalibHOM | HH(MOpManuu u
npogecCuoHaIb W/WTU COITMATBHOM pecypcehl mist

o [IpoBenenue ananusa .
HOM B KOHTEKCTE; pelieHus 3a1a4 u
CIIOKHBIX CUTYallUi MPH
NESITENIbHOCTH, npobiem B
pelleHnu 3a1a4 AHanu3npoBaTh
MPUMEHHUTEIHHO . | npodeccroHalbHO
i MOHAIILHOM ady u/uim
K pa3JIM4YHbIM poteccuo 0 sal 5 y M W/WH
eSTEIIbHOCTH npolyeMy u
KOHTEKCTaM. A P y ; COLIMAJIbHOM
BBIJICTISITH €€ OHTCKCTE
Onpeenenne TanoB ) KOHTCKCTC.
COCTaBHBIC YaCTH;
[ICHUS 33/1a4U.
pete 3al Crpykrypa miana
IIpaBunsHO
Onpenenenne JUIS pellieHus 3a1a4
BBISBIISITH U
MOTPeOHOCTH B
s dexktuBHO UcKaTh | [TopsmoK oLleHKH
uHpopMaun
nHpopmaruro, pe3yIbTaTOB
OcyIecTBIeHHE HEOOXOIUMYIO JUISI pelieHus 3a1a4
b eKTHBHOTO TIONCKa. pelIeHus 3a1a4mn npodeccroHalbHO
W/ TPOOIIEMBI; A IesITENbHOCTHA
Pa3zpaboTka neraapHOTO
ITaHA eHCTRHI CocTaBuTh I1aH
JIeHCTBHS,
OneHuBaeT IIIOCH U
MHUHYCBHI HOTY4EHHOTO Onpenemnts
pe3yIbTaTa, CBOEro Miana | HEOOXOMUMbIe
¥l €r0 Pean3alHy, peCypehl,
npeiaraeT KpuTepun
pel puTep PeanuzoBarts
OIICHKHU M PEKOMEHIalUN .
H P slan COCTaBJICHHBIN IUIAH;
0 YIIY4YIIEHUIO TUTaHA.
OueHuBaTh
pe3ynbTar u
MOCIIEICTBHSI CBOUX
NEeUCTBUHI
(camMoCTOSTEBHO
WIH C TIOMOIIIBIO
HAaCTaBHHKA).

OK 02 | OcywectBnars | IlnanupoBanue Omnpenensars 3anaun | Homenknarypa
MIOUCK, aHATIN3 U | HH(POPMAIIMOHHOTO novcka HHpopMauu | HHPOPMALMOHHBIX
WHTEPIPETAINIO | IOUCKA W3  IIUPOKOTO HMCTOYHUKOBIIPHME




nH(popmanuu, Habopa UCTOYHUKOB, | Onpenensarsb HSIEMBIX B
Heo0X0oInMO HE00XO0IUMOTO IS | He0OXOINMBIE po¢eCCHOHAIBHO
JUTSL BHITIOJTHEHUS | BBITIOJTHEHUS UCTOYHUKU i AeSITeNbHOCTH
3a1a4 PO eCCHOHATBHBIX uHpopmaruu
[Tpuemsl
npodeccuoHalbH | 3a1a4
oif [TnanupoBatb CTPYKTYpUPOBAHHUS
[TpoBenenue aHayM3a | Mpolecc MOUCKa nHpopManuu
JesITeTbHOCTH. POBCA N pot (bopman
MOJTy4YEeHHOM
CrpykTypHupoBaTh dopmar
uH(pOpMAaIIH, BBIICTSET B PYKTYpHp P
o noJyyaeM odopmiieHus
HEll TTIaBHBIC ACTIEKTHI. yaacemyo bop
nHpopmaruio pe3yIbTaTOB
CTpyKTypHpOBaTh MOMCKa
Brinensate Hanbonee
0TOOpaHHYIO uHpOopMaIu
3HaYUMOE B MIEpeyHe
UH(OpMaIINIO B
uHpopmaruu
COOTBETCTBHUHU C
napamMeTpamu MOUCKa; OLeHIBATD
MPAKTHYECK
HNurtepnperanus P yIo
. 3HaYUMOCTh
MOJTy4YEHHOM
TBTATOB MTOKUCK
uH(pOpPMAIIUK B KOHTEKCTE pesy OB Tloncka
npodecCHOHAIbHON OdopMISTE
ACATCIBHOCTH pe3yNbTaThl IOUCKA
OK 03 | IlnanupoBatb u | Onpenenenue BricTpanBath Bo3MoxHbIe
pean30BbIBATh | TPAEKTOPUH TPaeKTOPUH TpPaeKTOpUU
cOOCTBEHHOE npo¢ecCuoHaIBLHOTO npoeCCHOHATIBHOTO | PO EeCCHOHATHLHOT
npodeccuoHanb | pa3BUTHS U Y JINYHOCTHOTO 0 pa3BUTUSA U
HOE U camMo00pa30BaHUs pa3BUTHSA caMo00pazoBaHUs
JMYHOCTHOE
pa3ButTHe
OK 04 | PaboraTs B VYuyactue B 1€J10BOM OpraHuzoBbIBaTh Ilcuxonorus
KOJIJICKTHBE U oOIIeHNH ISt paboTy KOJUIEKTHBA U | KOJUIEKTHBA
KOMaHJIE, 3(PEeKTUBHOTO peIeHUsT | KOMaH/IbI
[Tcuxomorus
¢ exTUBHO JIEJTOBBIX 3a7a4
. BzaumoaeicTBoBaTh | JIMYHOCTH
B3alMO/ICIICTBOB A
C KOJIJIeraMu
aTh C ’
OBOJICTBOM
KOJIJIETaMH, PyKoBoZ
PYKOBOJICTBOM,
KIIMEHTaMH
OK 05 | OcywectBiath | I'paMOTHO yCTHO U W3narars cBon IIpaBuia
YCTHYIO U MUCHhMEHHO U3JIarath MBICTTU Ha odopmiteHus




MMCEMEHHYIO CBOM MBICJIU TTO rocy/1apCcTBEHHOM JIOKYMEHTOB
KOMMYHHKAIUIO | MpodecCHoHaIbHON A3BIKE
Ha TeMaTHKe Ha

Odopmisath
rOCyJIapCTBEHHO | TOCYJapCTBEHHOM SI3bIKE
OKYMEHTBI
M SI3BIKE C JIOKYM
[IposiBnenue
y4eToM
. TOJIEPAHTHOCTH B
0COOCHHOCTEH
paboueM KOJIIICKTHUBE
COLIMATILHOTO U
KYJIbTYPHOTO
KOHTEKCTA.

OK 06 | IlposiBnATh ITornMaTes 3HaYNMOCTE OnuceIBaTh OO011eYeI0BeYECKH
rpak1aHCKO- cBoel mpodeccun 3HAYMMOCTb CBOEH € IEHHOCTH
MaTPUOTHYECKY | (CIIEeMaTIbHOCTH) npodeccuu
10 MO3ULHUIO,

€MOHCTpaIHs
JI€MOHCTPHUPOBA A pan
MOBE/ICHUS HAa OCHOBE
Th OCO3HAHHOE
00I1[eUeI0BEYUECKUX
MOBE/ICHUE Ha 5
HEHHOCTEeN
OCHOBE
o01ieuenoBeyec
KHUX IIEHHOCTEH

OK09 | Ucnonp3oBarh IIpuMeHeHue cpeacTs [Ipumensats cpeactsa | CoBpeMEHHbBIE
nHpopManuoHH | HHGOPMATH3AIIUU U nH(}pOpMaAITMOHHBIX CpelcTBa U
bl€ TEXHOJOTUN | HHGOPMAIIMOHHBIX TEXHOJIOTUH JJ1s1 yCTpoiicTBa
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5. Conep:kanue y4eOHOM QM CHMILIMHBI

1. Beedenue 6 acmporomuio

[Ipenmer actpoHOMUU (KyJIbMUHAIIMU CBETHI). MI3MeHeHHe BH1a 3B€3IHOTO HEOA B

TCUCHUE T0Ja (G)KBaTOpI/IaJII)HaH CUCTEMA 4YTO H3Yy4acT aCTPOHOMHA, POJb




HaOIIO/ICHUI B aCTPOHOMHH, CBSI3b ACTPOHOMHH C JPYTUMHU HAayKaMu, 3HAYCHUE
acTpOHOMHH). 3Be3qHOE HEOO (YTO TaKoe CO3BE3/IME, OCHOBHBIC CO3BE3[HA).
W3meHenue Buma 3Be3AHOTO Heba B TeueHHWe CyTOK (HeOecHas cdepa u ee
BpallleHWe, TOPU30HTANbHAS CHCTEMa KOOPJIWHAT, W3MEHEHHE TOPHU30HTAIBHBIX
KOOpJIMHAT, BUAUMOE rogudHoe nBwkenne ComHia, ronuanoe aprkenne ColHia
Y BHJI 3BE€3HOTO HeOa).

CriocoObl  ompeneneHust reorpaduueckoit mmpoTel (BbicoTa I[lomroca mMupa u
reorpaduyeckas IMMPOTa MeCTa HAOIMIOJACHUS, CYTOYHOE JBHKEHUE 3BE3]l Ha
pPa3HBIX IHUPOTaxX, CBA3b MEXKAY CKJIOHEHHWEM, 3CHHTHBIM pACCTOSHHUEM W
reorpaduyeckoil mupotoii). OCHOBBI HM3MEPEHUs BpEeMEHH (CBS3b BPEMEHH C
reorpauYeCcKOi JOATOTOM, CHCTEMBI CYETa BPEMEHH, TIOHSATHE O JIETOCUUCIICHUN ).

1. Cmpoenue conneunou cucmemol

Bunumoe nBuxenue rmiaHer (metieoOpa3zHoe NBMKEHHE IJIaHET, KOHPUTYypaluu
IUIAHET, CUJIEPUYECKUE U CUHOJUYECKHE NIEPUOJIbl oOpallieHus miaaHet). Pazsutue
npeacraBieHnii o CoyiHeYyHOM — cuctemMe  (acTpOHOMHUSL B JAPEBHOCTH,
IEOLIEHTPUYECKHE CHCTEMbl MHUpPA, TEIUOIEHTpUYECKass CHUCTEMa  MHpa,
CTaHOBJICHHE I'eJTUOLIEHTPUYECKOTO MUPOBO33PEHHUS ).

3akonsr Kemepa - 3akoHbl NBIKEeHHMsS HeOecHBIX Ten (Tpu 3akoHa Kermmepa),
o0o6menre u yrouHeHue HproToHOM 3akoHOB Kermepa (3aKOH BCEMHPHOIO
TATOTEHUS, BO3MYyLIeHUs, OTKpbiTHe Henrtyna, 3akonsl Kemuiepa B popmynupoBke
Hrrotona). Onpenenenue pacctosuuii 10 ten COTHEYHOW CUCTEMBI M Pa3MEpOB
HeOeCHbIX Ted  (OmpelesieHue  pPAcCTOSHUNM MO  HapajlakcaMm — CBETHII,
PaaMOJOKAMOHHBIA METO/, OnpeesieHne pa3MepoB Tesn COTHEYHON CHCTEMBI).

111. Quzuueckas npupooa mej CONHEUHOU CUCTEMDbL

Cucrtema "3emunsa - Jlyna" (ocHoBHbIe nBrkeHUs 3emiuu, Gopma 3emnu, JlyHa -
CIYTHUK 3€MJM, COJIHEUHble U JyHHble 3aTMeHus ). [Ipupona Jlyn (¢pusunueckue

ycioBus Ha JIyHe, moBepxHOCTb JIyHBI, JIyHHBIE IOPOJIBI).



[InaneTsl 3eMHOM rpymmbl (00IIas XapakTepucTuka aTMoc(epbl, TOBEPXHOCTH).
[InaneTpl-ruranTbl (0oOLIast XapaKTEPUCTUKA, OCOOEHHOCTH CTPOEHUS, CIyTHHUKH,
KOJIbIIa). ACTEpOUIbI U METEOPUTHI (3aKOHOMEPHOCTh B PACCTOSIHUAX IIAHET OT
ConHila ¥ MOsIC aCTEPOUIOB, IBUKEHUE aCTEPOUIOB, (DU3UUECKUE XapPAKTEPUCTUKU
acTepouioB, MeTeopuThl). KoMeThl U MEeTEOphI (OTKPBITHE KOMET, BUJI, CTPOEHUE,

OpOUTHI, IPUPOJIA KOMET, METCOPHI U OOJIUJIBI, METEOPHBIC TIOTOKH ).
1V. Connye u 36e30w1

Oo6mue cBeaenuss o ConHile (BUA B TEJNECKON, BpallleHHE, pa3Mepbl, Macca,
CBETUMOCTH, Temmneparypa CoiHIla U COCTOSIHUE BEIIECTBA HA HEM, XUMUYECKUN
coctaB). Ctpoenue armochepnl Comnna (dorochepa, xpomocdepa, coaHedHas
KOpPOHA, COJHEYHAsl aKTUBHOCTH). VICTOUYHMKM SHEPTHU U BHYTPEHHEE CTPOCHUE
ConHia (TpOTOH - TPOTOHHBINA ITUKII, TIOHSITHE O MOJESIX BHYTPEHHETO CTPOCHUS
Connua). ConHile U ku3Hb 3emiid (TIEPCIEKTUBBI MCIOJIB30BAHUS COJTHEYHOMN
DHEPTrUH, KOPOTKOBOJHOBOE W3JIYYCHHUE, PATUOU3IYUCHUE, KOPITYCKYISIPHOE
uznydyenue, npodsuema "Counniie - 3emis").

Paccrosinue no 3Be3n (ompenesieHWe pPacCTOSHUM MO TOJAWYHBIM Tapajiakcam,
BUJIMMBIE W a0OCOJIFOTHBIE 3BE3JHBIC BEJIMUYMHBI). [IpocTpaHCTBEHHBIE CKOPOCTH
3Be3/1 (COOCTBEHHBIE IBIKEHHUS U TaHTCHIMAJIbHBIE CKOPOCTH 3Be3l, A(hdekT
Jlomiepa u onpeseneHne Ty4eBhIX CKOpoCTel 3Be31). Ddusznueckasi mpupojia 3Be3.1
(uBeT, Temmeparypa, CIEKTPbl M XUMUYECKHA COCTaB, CBETUMOCTH, PaINYCHI,
MaccChbl, CpeiHHe IUIOTHOCTH). CBsi3b MEXAY (PU3NUYECKHUMH XapaKTEPUCTHKAMU
3Be31 (Amarpamma '"CHEKTP-CBETUMOCTH', COOTHOIIEHUE ''Macca-CBETHUMOCTH',
BpallleHUE 3Be3]] pPa3duYHbIX CHEKTpajJbHBIX KiaccoB). JIBoiiHbie 3Be3ibl
(ontrueckne W (GU3WYECKUE JIBOWHBIE 3BE3/bI, OIPEACIICHHE MacC 3Be3]] W3
HAOMIOIEHUIT JTBOMHBIX 3B€3], HEBUAMMBIC CIYTHUKU 3Be3n). Dusuueckue
NepeMEeHHbIe, HOBbIE W CBEpPXHOBbIE 3Be3ibl (1Ledenpl, Apyrue (Gundeckue

IEPEMCHHBIC 3BC3/1bI, HOBBIC U CBerHOBLIe).



V. Cmpoenue u s6o1oyus Beenennoiu

Hama I'anaktmka (coctaB - 3Be€3bl W 3BE3/JHbIE CKOIUIEHUS, TYMAaHHOCTH,
MEK3BE3HbIN ra3, KOCMMUYECKHE JTyYd U MarHUTHBIE TOJISI; CTPOCHHE | aakTukw,
BpauleHue ['aJlakTMKM M JOBW)KEHHE 3BE€3] B HEH; paauousiydeHue). pyrue
TATAKTUKHA (OTKPBITHE APYIMX TaJIAKTHK, ONPEAEICHUE Pa3MEPOB, PACCTOSHUN U
MacC TaJlaKTHK; MHOTO0oOpa3ue rajakTUK, paguorajlakTUKH U aKTUBHOCTH siIep
rajakTHK, KBa3aphbl).

MeraranakTuka (CUCTEMBI TaJlakKTUK U KpyIMHOMAcIITaOHasi CTpyKTypa Beenennoit,
pacmmpenre MerarajlakTuku, Tunoresa "ropsiueit BeenenHoi", kocMoornyeckue
moznenu Bcenennoit). [IpoucxoxkaeHue U 3BOJIONUS 3Be3/ (BO3pACT rajakTHK U
3BE3]l, MPOUCXOXKIECHUE M ABOJIOUUs 3Be3n). [IpoucxoxaeHue rmiaHeT (Bo3pact
3emuin U apyrux Ten CONHEYHOM CHUCTEMBI, OCHOBHBIE 3aKOHOMEPHOCTH B
ConHeyHON cuCTEME, MEpPBbIE KOCMOIOHMYECKHE THIIOTE3bl, COBPEMEHHBIE

NpCACTaBICHUA 0 IMPOUCXOKACHUU HJ'IaHCT).

6. TEMATUYECKHUMH IIJIAH YYEBHON JUCHUITINHBI
«(ACTPOHOMMUS»



[Ipu peanuzanuu cojepxkaHusi 0011e00pa3oBaTeIbHON y4eOHOM AUCIUTIIINHBI
«Actponomus» B npenaenax ocBoenus [IIICC3 CIIO na 6a3e oCHOBHOTO 00IIIETO
oOpazoBaHms ¢ TOMydeHHEM cpeaHero obOmero ooOpazoanus (IITICC3)

oOsi3aTenbHas yueOHasi Harpy3ka oOy4daromuxcs cocTaBisieT 36 4acoB.

O0bem yueOHOH TMCHUIIMHBI U BHAbI Y4eOHOIl padoThl

Buna yueOHoii padoThI O0bem yacon
CymMmapHasi yyeOHasi HAarpy3Ka BO B3aUMO/IeliCTBUM € NpenoaaBaresiemM 36
O0bem o0pa3oBaTeIbHON NPOrPaMMbI 36

B TOM 4YHCJIC:

TEeOpeTUIecKoe o0ydeHne 20
[IPaKTUYECKUE 3aHATUS 10
Camocmosmenvras paboma 6

[Ipome:xyTouHas aTTecTanus NPoBoAUTCH B popme ougdhghepenyuposannozo 3auema,
9K3ameHda




Koovl komnemenuuil,

dopmuposanuro
Haumenosanue Cooeprcanue yueonozo mamepuana u hopmol opeanuzayuu Obvem KOmOpHIX
paszoenos u mem odesamenbHOCHMU 00YUaIOUUXCA uacoe
cnocoocmeyem
IIeMEHm NPOPaAMMbL
1 2 3 4
Beeoenue 1.ActpoHomusi, ee CBsI3b ¢ ApyruMu Haykamu. CTpykTypa W MacmTaObl BceneHHOM. 2 OK 03 - OK 06
Oco0OeHHOCTH  aCTPOHOMHYECKHX  METOJOB  HCCIeNOBaHUSA.  Temeckomsl U
panuoTeleckonsl. BceBosIHOBas aCTpOHOMHMSL.
Paszoen 1. 6 OK 01 — OK05, OK 09
Ilpakmuueckue Yposens 4
OCHOGbL ACMPOHOMUU Codepaucanue yueonozo mamepuaia 0ceoeHus
1. 3Be3apl U co3Be3nus. 3Be3/HBIE KapThl, II00YCH M arjacel. Bumumoe
JBUKEHHE 3BE3]l Ha Pa3lMYHBIX reorpaduyeckux muporax. KyabmuHamms 2 2
CBETHUJL
2. Buaumoe roguunoe npmxkeHue ConHia. DxaunTuka. JBrmxenne u ¢dasbl
JIynsb1. 3atmenus Connua u Jlynsl. Bpems u kanennaps. «Paguoreneckon u
€ro NPUHLHUIT ACHCTBUS 2 2
Temamuka nadopamopno-npaKkmuuecKux 3aHamuil 2
1 «OcHOBHBIE DJIeMEHTHI HeOecHO cdephl. HebecHbIe KOOpAMHATHI 2
Paszoen 2. 6 OK 01 — OK 05, OK0 9
Cmpoenue Yposens
Conneunoil Cooepircanue yuebnozo mamepuana 0CEOCHUA 2




cucmemol 1. PazButHe npenctaBieHU o cTpoeHUU Mupa. ['eoneHTpuueckas cuctema
Mupa. CTaHOBJIEHUE TEIUOLIEHTPUIYECKON cCUCTeMbl MUpa. CUHOIUYECKUN 1 2
cuzepudecKkuii (3BE3AHBIN) TepUoAbl OOpalleHus] IUTaHeT. J[BukeHwue )
HUCKYCCTBEHHBIX CIYTHUKOB 3€MJIM M KOCMHUYECKHX amlapaToB B
ConHe4Hol cucteme.
Temamuka nadopamopno- npaKmu4ecKux 3aHAmuil 4
1. «3Be3mHoe HeOOo. Mcronp30BaHne KapThl 3BE3AHOTO HEOay. 2
2. «Bugumoe ABMKEHHE 3BE3]] HA PA3TUYHBIX reorpadUuecKux mupoTax» 2
4
Pa3zoen 3. Yposeno OK 01 - OK 05, OK 09
Ipupoda men Cooepircanue yueobnozo mamepuana 0CE0eHILS 2
Conneunoi I.Ilnanetsr 3emHoi rpynmsl. [Ipupoma Mepkypus, Benepst u Mapca.
cucmemol [InaneTpl-ruranThl, WX CHOYTHUKH W Kousblla. Manbie Tena ConHedHOH | 2 o)
CHUCTEMBI: aCTEPOU/IbI, TUIAHETHI-KAPIUKH, KOMETBI, METEOPOUIbI. MeTeopsl,
00JIHUIBI U METCOPHTHI.
Temamuka nabéopamopHo- NPAKMUYECKUX 3AHAMULL 2
1. «Ocobennoctu nBkeHust CoJIHIIA HAa Pa3TUYHBIX IIHPOTaX) 2
Pa3zoen 4. 10 OK 01 - OK 03, OK05
Connue u 363001 Yposens 8
Cooeporcanue yueonozo mamepuana
0ceoeHus
1. Usnyuenne u temneparypa Connuna. CoctaB u crpoeHue CoiHia. 2 2

Hcrounnk ero sneprun. Atmochepa Connna. ConHeuHass akTUBHOCTh U €€
BIIMSIHUE HA 3eMITIO.




JIas ceuuaabHOCTEM:

13.02.03 «2nekTpuuecKkre CTaHINU, CETH U
cucteMbl»;08.02.09 «MonTax, HamaaKa,
SKCIUTyaTaIUs AJIEKTPOOOOPYI0BAHMS
MPOMBINIICHHBIX U TPAXTAHCKUX 3IaHUN;
38.02.01 «DxoHOMUKA U OyXTanTepCKUit
ya€Tncamocmosamenvras paboma no meme:
««llegheuovt — masxu Beenennoul. Jeontoyust
36€30 PA3TUYHOU MACCHLY (8bINOIHEHUE

MyTbmumMeOuliHol npesenmayuu) (6 4acos).

Jns cnenuaJbHOCTH:

23.02.07 «Texunueckoe
00CIy)KUBAaHUE U PEMOHT
JIBHUTATEIICH, CHCTEM U
arperaTtoB aBTOMOOHIICI
Camocmosamenvnas paboma
no meme: «l oouumwiii
napaniaKc u paccmosiiusl 00
36e30. Ceemumocms, Cnekmp,
yeem u memnepamypa
PA3UYHBIX KIACCO8 36€30.
Jluacpamma «cnexkmp—
ceemumocmuvy. Maccol u
pasmepul 36e30. Modenu
36€30%» (8bINOIHEHUE
UHOUBUOYATILHBIX NPOEKMOB)

(6 uacos).

Temamuka nabopamopno- npaKmu4ecKux 3aHamuil

1. «®u3nyeckue yciaoBus Ha MOBEPXHOCTH IIJIAHET 36MHOM TPYIIIbI.

CpaBHHTEIbHAS XapaKTEPUCTUKA TUIAHETY

Camocmosmenvras paboma 00y4aOuWuxcs:

-«llegheuovr — masku Bcenennoii. Deontoyus 36e30 paziuiHoU Maccoly




-I'oouunblll napaniakc u paccmosnus 00 36e30. Ceemumocmn, cnekmp, yeem u
memnepamypa pa3iuyHulxX Kiaccog 36e30. Juaspamma « cChekmp—ceemumociby.

Maccol u pazmepwi 36e30. Mooenu 36e30

4
Pa3zoen 5. Coo 5 Yposens 4 OK 01 - OK 03, OK 05
o0epiicanue yuebHo20 mamepuana

Cmpoenue u P Y P 0C60€HUA
JIsoouun 1.Hama I'anaktuka. Ee pasmepsl u crpykrypa. Sapo Nanaktuku. O6nactu
Bcenennou 3Be3noo0pa3zoBanms. Bpamenue ["amaktuku. KBazapsr. 2 2

2.«KpacHoe cMmenienne» u 3akoH Xab0ma. Hecranmonapuas Bcenennas A.

A. ®punmana. bonbmioit B3pbeiB. PenukToBOo€ u3iMydeHHE. Y CKOpeHue 1 2

pacmupenusi Becenennoi. «TemHast sHEprusi» U aHTUTATOTEHHUE.

4 OK 01 - OK 05, OK 09

Pazoen 6. Yposeno

Cooeporcanue yueonozo mamepuana 4
7Ku3Hb 1 pa3ym Bo 0c60eHUs
Bcenennoi 1. Tepmosimepubiii  cuHTe3. OBotonus 3Be3n. OOpa3oBaHHE TUTAHETHBIX 2 2

cucreM. ConHeuHas cuctema. ['anakTuku.

2.Pacmmmpsromiascsi  Bceenennas. Bo3MokHBIE  CIIEHApUHM  3BOJIIOLIMH 3 D)

Bcenennon.
Bcezo: 36




7. YHEBHO-METOINYECKOE 1 MATEPUAJIBHO-TEXHUYECKOE
OBECHEYEHUE IMPOT'PAMMBI YYEBHOM JJUCHUTIJIUHBI

ACTPOHOMMUA

. OcBoeHne mporpaMmbl  y4eOHOW  AUCHUIUIUHBI ~ «ACTPOHOMUS»
obecrieunBaeTrcss HanmuuueMmM ydyeOHoro kaOunera.llomenienue kaOuHeTa
yAOBIETBOpsieT TpeOoBaHusiM CaHUTApPHO-3MUIEMHOIOTUUECKUX TMPAaBUI U
HopMmaTuBOB (CanlluH 2.4.2 Ne 178-02) 1 ocHaiieHO TUIOBBIM 000pyIOBaHHUEM,
YKa3aHHbIM B HAacTOSILIUX TpeOOBaHUAX, B TOM YHCIIE CIELUAIU3UPOBAHHON
y4eOHON MeOepi0 U CpeACcTBaMU OOY4YEHHUs, JOCTATOUHBIMU JJISI BBIIOJTHEHUS
TpeGOBaHUil K YPOBHIO HOATOTOBKH 00yYaIOIUXCS .

I[lo Mepe  HeobOxoaumocTH B KaOMHETE  yCTaHaBJIMBAETCS
MyJIbTUMEIUNHHOE  00OpYyJOBaHHE, TOCPEACTBOM  KOTOPOTO  YYaCTHUKHU
00pa3oBaTEIbHOTO Mpolecca MPOCMATPUBAIOT BU3YAJIbHYIO HH(OpMaLUIO 110
aCTPOHOMHH, CO3/1AI0T MPE3CHTAIMHU, BUIEOMATEepUaIIbl, HHBIE TOKYMEHTHI.

B coctaB y4eOHO-METOOMYECKOTO U  MaTepUATIbHO-TEXHHYECKOTO

obecrieueHus MPOrpaMMbl YIEOHON TUCIHUILUIMHBI « ACTPOHOMUMY BXOJIAT:
. ydueOHo-MeToauueckuit komruieke (Y MK) npenogaBarens;

. HarJsiHbIe TIOCOOUST (KOMIUIEKTH y4eOHBIX Tabmiuil, miakatoB «Kapta

3BE3IHOTO HEDAY);

. O6opynoBanue (MOABMKHAS KapTa 3BE3MHOTO HeOa, TEITypHH, MOJICHb

HebecHoM cdeprl, acTpoIIaHeTapuil, ri100yc, MoJiesib HeOecHOU cdhephl);

. MH()OPMaLIMOHHO-KOMMYHHKAaTUBHBIE CPE/ICTBA;
. HKpPaHHO-3BYKOBBIE MTOCOOMS;
. KOMIUIEKT TEXHUYECKOM IOKyMEHTAllMM, B TOM 4YHUCJIE Maclopra Ha

cpencTBa OO0y4eHUS, HWHCTPYKIIMH TI0 WX MCIOJIB30BAHUI0O H TEXHHUKE

0€30I1aCHOCTH;

Mucemo MusnucrepcrBa obpaszoBanua u Hayku PO ot 24.11.2011 Ne MJ[-1552/03 «O6 ocHammeHun
0011e06pa3oBaTEeIBHEIX YUPEKIEeHNH YIeOHBIM U y4e0H0-1a00paTOPHEIM 000pYI0BAHIE M.



. OMOMMOTEYHBIN (HOHT.

B OubGmuoreunplit (QoHJ BXOAAT YyUYEOHHKH, Y4eOHO-METOJIMYECKHUE
KOMIIJIEKTHI, 0o0eceYnBaIoIINeE OCBOECHUE y4ueOHOM! MUCILUILINHEI
«ACTpOoHOMUS», PEKOMEHIOBAHHBIE WJIW JOMYIICHHBIE JUISI MCIOJIb30BAaHUS B
npodeCCHOHATBLHBIX 00pa30BaTENIbHBIX OpTaHU3AIUAX, PEaJUu3yrIUX 00-
pa30BaTENbHYI0 MPOTpaMMy CpeaHero ooOmero oOpa3oBaHUsS B Mpeaenax

ocBoenus [ITICC3 CITIO Ha 6a3e 0CHOBHOI'O 00IIIero 0Opa30BaHU.

bubnuoreunsiii GoHA Takke MOMOJTHEH HAY4YHOM, HAYYHO-TOMYJSAPHON U

JIpYroi JIUTepaTypo Mo aCTPOHOMUM.

B npouecce ocBoeHus nporpaMmMbl yueOHON TUCHUIUIMHBI K ACTPOHOMUS
CTYAEHTBI UMEIOT BO3MOKHOCTb JIOCTYIIA K 3JIEKTPOHHBIM YUYE€OHBIM MaTepuajiam
0 acCTPOHOMHH, HMEKIIUMCS B CBOOOJHOM JocTyne B ceTu HHTepHeTr B

OMOINOTEKE KOJIJIEMKA.



8. MEPEYEHb PEKOMEH/JYEMbBIX YUEBHBIX U3JIAHUI 1
HUHTEPHET HCTOYHHUKOB

OcHoBHas:

1. Anekceea E.B., CxBopioB I1.M., ®@emenko T.C., [llecrakosa JI. A.; nox
penakumenn T.C. ®demeHko.- 2-¢ u3fg., crep.- M.:. M3gaTenbCkuil LEHTP
«Axkamemus», 2019.- 256 c.

2. BoponiioB — BenbsimunoB b.A., ActpoHomus. ba3oBeiii ypoBeHb. 11 kiacc:
yueOHuk /b.A. BoponumoB — Benssmunos, E.K. Crpayr. 5-e¢ wu3n.,
nepecMmotp. M. :JIpoda, 2018. — 238c.

3. Yapyrun B.M. Actponomus. 10 — 11kmaccel: yue6. s obmieoOpa3oBar.
opraHu3anuii: 6a30BbIi YPOBEHB /2-¢ u3M., uctp. - M.: [IpocBemenue, 2018

- 144 c.

JlonmoJiHUTEILHAS

1. B.M. Yapyrun. Actponomus. 10 — 11»/ M.: IIpocsemenue, 2017 r.

2. 3acoB, A. B. Actponomus. 10—11 kmaccel: yueonuk / A. B. 3acos, B. I'.
Cypaun. — M.: BUHOM. JlaGopaTtopus 3nanuii, 2020.

3. 3acoB, A. B. Actponomus. 10—11 xkmaccel. Metogudeckoe mocooue aiis
yuutens / A. B. 3acos, B. I'. Cypaua. — M. : BMHOM. JlabopaTopus
sHanui, 2020.

4. Boponnos — BenbsimuaoB b.A., Actponomus. ba3zoBbiii ypoBeHs. 11 kiacc:
y4eOHUK / b.A. BoponuoB — Benpamunos, E.K. Crpayr. 5-¢ uzn,.,
nepecmotp. M. :[Ipoda, 2018. — 238,[2] c. : um,, 8m.1B. BKIL.- (Poccuiickuit
Y4COHUK).

5. Crpayt, E. K. Metoauueckoe mocodue k yueOHuky b. A. Boponmosa-
Benbsmunona, E. K. Ctpayra «ActpoHomus. ba3oBbiit ypoBens. 11 kmacey /
E. K. Ctpayr. — M. : [Ipoda, 2016. — 29, [3] c.

6. Crpayt, E. K. IIporpamma: ActpoHomus. ba3oBelii ypoBeHb. 11 knacc :
yauebHo-meToauueckoe nocodue / E. K. Ctpayr. — M. : [lpoda, 2018. — 11

C.



7. Stellarium // StellariumAstronomySoftware [DnekTponnblii pecypc] —

Pexxum noctyna: https://stellarium.org/ru/

8. IleBuenko M.IO. «IIIKONbHBIM AaCTPOHOMHUYECKUN KajleHAapb». — M.:
Hpoda.

9. IlxonpHas sHUMKIONEUS «EcTecTBeHHBIE HAyKn», — M.: PocMah, 2015.

10.JIeButan E.I1. «ActpoHomus oT A o S: Manas nerckas SHUUKIONEINS. —

M.: AprymenTs u ¢aktsl, 2013.
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