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IlosacHuTENLHAA 3amMcKa.

ITporpamma npeameTa ACTpOHOMUS paccUMTaHa Ha 1 rof

O0111ee KOJIMYECTBO YacOB COCTaBIsAET 33

Pacrnipenenenue yacos no kiaccam: 11 kmacc 33

OO0pa3zoBarenbHbIC TEXHOJIOTHH, KOTOPBIE HCIOIB3YIOTCs B 00y4YeHHHU: TIPoOIeMHOe 00yUdeHHeE,
muddepeHpoBanHoe 00ydeHHe, 3A0POBbE cOEperarole TeXHOJIOTUI, HH(POPMAIIMOHHbIE
TEXHOJIOTHH. Y4eOHUKH (110 rogaM 00y4eHHUsI C BBIXOHBIMH JIAHHBIMH )

11 xnacc ABtop(bl): Boponuos-Benbsimunos b.A. IIpenmer: actponomus Knacce: 11 @I'OC
2018 (cpennss mkona) Jlunus YMK b. A. Boponnosa-BenbsimunoBa. Actponomus (11)

[TocoOust st yunrens U oOydaromuxcs JumakTauaeckuii MmaTepuai st 7-9 KiIaccos.
https://rosuchebnik.ru/kompleks/umk-b-avorontsova-velyaminova-astronomiya-11-klass/

DnekTpoHHbIE 00pa3zoBarenbHbIe pecypebl hitp://1bz.ru/files/



https://rosuchebnik.ru/kompleks/umk-b-avorontsova-velyaminova-astronomiya-11-klass/
http://lbz.ru/files/

1. Craryc noxymenra.

PaGouas mporpamma coctaBiieHa Ha OCHOBE yue€OHOW MpOTrpamMMbl MO aCTPOHOMHUU IS
00111e00pa30BaTeNbHBIX YUpeKIeHU «AcTtpoHomus 11 kmacey.

Pabouas nporpamma paccuurtana Ha 35 yacoB B 11 kiacce.

[Tpennaraemast pabodast mporpamma peanusyercs B yueOHuke «ActpoHomus. 11 kmacey,
b. A. BopounioB-Benbsimunos, E. K. Ctpayt, 2017 r.

VYueOHuk «ActpoHomus. 11 kmace» (aBtopel b. A. Boponuos-Benbsmunos, E. K.
Crpayt) st 001ieo0pa3oBaTeIbHBIX YUPEKIACHUH, BXOAAMUi B coctaB YMK 1o actpoHomun
s 11 kimacca, pekoMmenioBaH MunuctepcTBoM oopazoBanus Poccuiickoit @eneparun (IIpuka3z
Muno6puayku Poccun 19 nexadpst 2012 1. Ne 1067 «OO06 yrBepxkaeHuu deaepalbHbIX epeuHen
Y4€OHMKOB, PEKOMEHJOBaHHBIX (JONYUIEHHBIX) K HCIIOJB30BAHHIO B 00pa30BaTEIbHOM
npouecce B 00pa3oBaTENbHBIX YUYPEKACHUSIX, pPEATU3YIONMX 00pa3oBaTelIbHbIE MPOrPaMMBbI
o0u1ero 00pa3oBaHus U UMEIOIIUX TOCYIaPCTBEHHYIO aKKPEIUTALIMIO.

O0mas xapakrepucTuka yueOHOro npeamera.

ACTpOHOMHSI B POCCHICKOM IIKOJIE BCErJa pPaccMaTpUBAIACh KaK KypC, KOTOPBIH,
3aBepiuasi GU3NKO-MaTeMaTHIecKoe 00pa30BaHUE BHITYCKHUKOB CPEIHEH MIKOJIBI, 3HAKOMHUT UX
C COBpPEMEHHBIMU MPEACTaBICHUSIMH O CTPOCHHHM U HBOJIIOLMU BceneHHOW M crnocoOCcTByeT
(GOpMHUPOBAaHHIO HAyYHOTO MHUPOBO33peHHUs. B HacTodiee Bpems BaKHEWIIMMHU 3aJadyaMU
ACTPOHOMHUHU SABIAIOTCS (OPMHUPOBAHUE NPEICTABICHUN O €AMHCTBE (PU3MYECKHX 3aKOHOB,
JNEHUCTBYIOIMX Ha 3emiie U B Oe3rpaHnuHOi BceneHHOM, 0 HENmpepbhIBHO MPOUCXOSIIEH
3BOJIIOLIMY HAILEH MIJIaHEThl, BCEX KOCMUYECKUX TEJ U UX CUCTEM, a TAKkKe camMoil BeeneHHoi.

HN3yuyenue acTpoHOMHH Ha 0230BOM YPOBHE CpeHero (I0J1HOro) o0mero o0pa3oBaHus
HAINPAaBJICHO HA JOCTHKEHHUE CJIeAYIOIINX LeJIei:

OCO3HAHWEC TPUHIUIHUAIBHON PO AaCTPOHOMHHM B TIO3HAHWH ()YHJIaMEHTAIBHBIX 3aKOHOB
IpUPOBLI U HOPMHUPOBAHUH COBPEMEHHOMN €CTeCTBEHHO-HAYYHOIN KapTUHBI MUPA;

npuoOpeTeHne 3HaHuM 0 PU3nUecKor MpUpoe HEOECHBIX TE U CUCTEM, CTPOSHHUS M HBOJIIOIIUU
BcenenHol, mpoCTpaHCTBEHHBIX M BPEMEHHBIX MaciiTabax BceneHHoil, Hambonee BaXXHBIX
ACTPOHOMHUYECKHUX OTKPBITUSIX, OTIPEICTUBIINX PA3BUTHE HAYKU U TEXHUKH;

OBJIAICHUC YMCHHIAMU OOBACHATH BUIUMOC TIOJIOXKCHHE MW JOBHXCHHC HEOECHBIX Tell
IMpUHIOHUIIaMA ONPECACIICHUA MCCTOIIOJIOKCHHUA W BPEMCHH 110 ACTPOHOMHUYCCKUM O6’beKTaM,
HaBbIKaMU TIPAKTUYCCKOI'0 HCIIOJIB30BAHHUA KOMIIBIOTCPHBIX HpI/IJ'IO)KCHI/Iﬁ IJI1 OIPECACIICHUA
By Jda 3BC3AHOTO HeOa B KOHKPETHOM ITYHKTC IJId 3aJaHHOI'O BPECMCHU

pa3sBUTHE IO3HABATEJIbHBIX HMHTEPECOB, MHTEIJIEKTYAIbHbIX M TBOPYECKHUX CHOCOOHOCTEH B
npouecce NpUoOpeTeHus: 3HaHUM MO0 aCTPOHOMUHU C MCIOJB30BaHUEM PA3IUYHBIX UCTOYHUKOB
UH(POPMALIUU ¥ COBPEMEHHBIX HH(POPMALIMOHHBIX TEXHOJIOTUH;

UCIIOJIb30BaHUE TPHOOPETEHHBIX 3HAHUM W yMEHHHM [Uid pelieHus NpaKTUYeCKUX 3adad
IIOBCEHEBHOM KU3HH;

(I)OpMI/IpOBaHI/IC HAay4YHOI'O MUPOBO33PCHUS;
(I)OpMI/IpOBaHI/IC HAaBBIKOB HCIIOJIB30BaHUA CCTCCTBCHHO-HAYYHBIX U 0COOEHHO (I)I/I3I/IKO-

MaTeMaTUYeCKNX 3HAHWK ISl OOBEKTHBHOTO aHajlW3a YCTPOMCTBAa OKPYXKAIOIIETO MHpa Ha
pUMepe TOCTHKEHUN COBpEMEHHOM acTpO(U3UKH, ACTPOHOMHUH U KOCMOHABTHKH.



MecTo y4eOHOro nmpeaMeTa B y4eOHOM ILIaHe.

Nzydenne BaxkHyto poiib B OCBOSHHH Kypca UTPAIOT MPOBOJUMBIC BO BHEYPOUHOE BPEMS
coOcTBeHHbIe HaOmoneHusa yuamuxca. Cneunduka MIaHUPOBaHUA ATHUX HAOIIOIEHUN
OTIpe/IeNIIeTCS IBYMsI OOCTOSTENhCTBAMHU. BO-TIEpBBIX, OHH (32 HCKIIIOUEHUEM HAOIIOACHUN
ConHia) 1oMKHBI MPOBOJUTHCS B BeUuepHee WM HOYHOE BpeMsi. BO-BTOpPBIX, 0OBEKTHI, IPUPOIa
KOTOPBIX HM3y4aeTcs Ha TOM WIU HWHOM YypPOKE, MOTYT OBITh B 3TO BpeMsi HEIOCTYIHBI IS
HaOmonenuil. Ilpu mnmanupoBaHuM HAOMIOAEHHH 3TUX OOBEKTOB, B OCOOEHHOCTH, IUIAHET,
HEOOXOIUMO YUUTHIBATH YCIIOBUS UX BHIUMOCTH.

B kaxzaplii pasznen Kypca BKIIOYEH OCHOBHOW MaTepuan, TIyOOKOro M MPOYHOIO
YCBOGHHS KOTOPOTO CJIEIyeT IOOMBAThCS, HE 3arpykas IaMATh YYalIuXcs MHOXECTBOM
yacTHbIX (akToB. HekoTopesie BOMPOCH pa3leioB ydyalluecs JOJDKHBI paccMaTpuBaTh
camocTosTeNbHO. HekoTopble MaTepralibl JAIOTCS B BUC JICKIIUH.

Ha nmnoBbiienue 3¢@}ekTUBHOCTH  yCBOGHHS Kypca acTPOHOMHUM  HAampaBiIeHO
UCIIOJIb30BaHNE MIPUHIIAIIA TeHepATH3aIii y4eOHOTO MaTepraia — TaKoro ero oToéopa u Takou
METOJIMKH TPENoJaBaHusl, IpU KOTOPHIX IJIABHOE BHUMAHUE YJIEICHO H3YYEHHUIO OCHOBHBIX
(bakToB, MOHATUM, 3aKOHOB, TEOPHIl.

®opmMbl OPraHu3anMu y4eOHOM JesiTeIbHOCTH.

. KJIACCHO-ypouHasi (M3y4eHHWE HOBOTO, MPAKTUKYM, KOHTPOIIb, IOIOJHUTEIbHAS
paboTa, ypOKH-3a4eThl, YPOKH — 3aIUTHl TBOPUYCCKHUX 33JJaHUH );

o WHAVBHUAYyallbHAsS W WHAMBUAyaIU3upoBaHHas. [103BONSAIOT peryaupoBaTh TEMI
MIPOJIBIKEHHS B O0YUYEHHUH KaX0T0 IMKOJbHUKA COOOPAa3HO €r0 CIIOCOOHOCTSIM;

o rpynnoBasi pabota. Bo3moxkHa pabora rpymnn ydampxcs MO HHAWBUIYaTbHBIM
3aganusMm. llpenBapurensHo yuutenab ¢GopMupyeT OIOKM OOBEKTOB WM OOmUN OJIOK, Ha
OCHOBaHUH JIEMOHCTPAITUU KOTOPOTO MPOHMCXOJUT OOCYXKICHHUE B TPYIIax 0O0IIel MpoOiIeMbl,
anb0 TpH HAaJUYUU KOMITBIOTEPHOTO Kiacca, OOCYKIEHHUE MHHH-33/1a4, KOTOpbIE SIBISIOTCS
COCTaBHOM 4acThIo 0011el yueOHoil 3a1auu;

o BHEKJIacCHas paboTa, ccleioBaTenbckas pabora;

o camocTosTeNnbHas paboTa yyamuxcs Mo U3y4eHUI0 HOBOTO MaTepHana, oTpaboTke
yu4eOHBIX HABBIKOB U HABBIKOB MPAKTHUYECKOrO MPUMEHEHHs] NPUOOPETEHHBIX 3HAHUIA,
BBITIOJTHCHNE WHINBUAYATBHBIX 3aIaHUN TBOPUYECKOTO XapaKTepa.

1. ConepxaHusi y4eOHOr0 npeaMera aCTPOHOMHUS.

Ponp acTpoHOMHH B Pa3BUTUM LMBWIM3ALKU. DBOJIIOLMS B3IVIAOB YEJIOBEKa Ha BceneHHyro.
['eonenTpruyeckass M reiavoLeHTpUyeckas cuctembl. OCOOEHHOCTH METOJOB TO3HAHMS B
actpoHoMuH. [IpakTdeckoe NpUMEHEHUE aCTPOHOMUYECKUX UccaenoBanuil. Mcropus pa3Butus
OTEYECTBEHHOW KOCMOHAaBTHKHU. IlepBblii HUCKyCCTBEHHBIM cHyTHUK 3emun, mnoser HO.A.
I'arapuna. JlocTHXeHUsI COBPEMEHHON KOCMOHABTUKH.

OCHOBBI IPAKTHYECKON aCTPOHOMUU

HebGecnas chepa. OcoObie Touku HebOecHOM cdepbl. HebecHble koopauHaThl. 3Be3/IHAs KapTa,
CO3BE3/1Ms, UCIOJIb30BaHNE KOMIBIOTEPHBIX MPHIIOKEHUH JUIsl OTOOpakKeHUsl 3BE3HOTO Heba.
Bunumas 3Be3nHas BenuunHa. CyTouHoe JOBHYKEHUE CBETWUJ. CBSI3b BUIUMOTO PACIOIOXKEHUS
00BEKTOB Ha Hebe M reorpauueckux KOOpAWHAT HaOmojarens. [IBikeHue 3eMiu BOKpYT
Connua. Buaumoe nBwxenue u Qaspl JlyHsl. ConHeuHble W JyHHbIE 3aTMEHHUA. Bpems u
KaJeHaph.

3aKOHEI JABHOKCHU A HEOECHBIX TeJ



Crpykrypa u macmtadbl ConHeuHo# cucteMbl. KoHburypamus u ycnoBus BUTUMOCTH TUTAHET.
Mertoapl omnpeznenenus pacctossHuM 10 Ten CoJIHEUHOM cHcTeMbl M UX pasmepoB. HebecHas
MexaHuka. 3akonsl Keruiepa. Omnpenenenue macc HeOECHbIX Ten. J[BM)KEHHE MCKYCCTBEHHBIX
HEOECHBIX Tel.

ComHeuHas cucremMa

[Ipoucxoxnaenue Comneunoi cucrtembl. Cucrtema 3emiia - Jlyna. IlnmaHeTsl 3eMHOM rpynmsbl.
[Tnanerpl-rurantel. ChnyTHUKM W Kojbua 1uiaHeT. Manble Tena CoOJIHEUHOM CHUCTEMBI.
AcrepouHasi OacHOCTb.

MeTo1bl aCTPOHOMUYECKUX UCCIEN0BAHUI

DNIEKTPOMAarHUTHOE M3JIyY€HHE, KOCMUUYECKHE JIyYd W TPABUTALMOHHBIE BOJHBI KaK MCTOUYHUK
nH(popManuu o0 MPUPOJE U CBOMCTBAaX HEOECHBIX Tell. HazeMHbIe M KOCMHYECKHE TEJIECKOIIHI,
npuHIun ux padbotel. Kocmuueckue ammaparel. CrekTpanbHblidi aHamm3. Dddext ommepa.
3akoH cmernieHus Buna. 3akon Credana-bonbiivana.

3Be3 bl

3Be3/1bI: OCHOBHBIC (PH3UKO-XMMHUYECKHE XapaKTEPUCTUKH U UX B3aMMHas CBs3b. PazHoOOpasue
3BE3IHBIX XapaKTEPUCTMK M MX 3aKoHOMepHocTH. OmpeneseHne pacCcTOsHUS 0 3BE3J,
napayakc. J[BoiiHbIe M KpaTHbIE 3Be3/1bl. BHeconHeunsle ianeTsl. [Ipobiema cymecTBoBaHuUsS
KU3HN BO Bcenennoill. BHyTpeHHee cTpoeHMe M MCTOYHMKHM 3Hepruu 3Be3n. lIpoucxoxnenue
XUMUYECKHX DJIEMEHTOB. llepeMeHHbIe M BCHBIXMBAKOMME 3Be3[bl. KOpUYHEBBIE KApIUKHU.
OBOIIOLMS 3BE3]1, €€ 3Tallbl U KOHEYHBIE CTaJUH.

Crpoenne ConHua, coimHeuHoW armocdepbl. IIposiBieHUs COTHEYHONW AKTUBHOCTHU: IIATHA,
BCIIBIILIKH, TpOTyOepaHibl. [lepnoinyHOCTh COTHEUHON aKTUBHOCTU. POJIb MarHUTHBIX 10JIEH Ha
Connue. ConHEeYHO-36MHBIE CBSI3H.

Hama I'anaktuka - Miteunsiii [1yts

CocraB u crpykrypa ["anakTuku. 3Be3/IHbIE CKOTUICHUSI. MeX3Be3HbIN Ta3 W MblIb. Bpaienue
INanaktuku. TemHas marepust.

["anaktuku. CtpoeHue u 3Bomronus Beenennoi
OTKpbITHE JpYruxX TalakTUK. MHorooOpasue rajJakTUK M HMX OCHOBHBIE XapaKTEPHCTUKU.
CBepxmaccUBHbIE YEpHBIE JbIPHl M aKTHMBHOCTh TajakTUK. IIpenctaBieHne o KOCMOJIOTHHU.

KpacHoe cmemenue. 3akon Xa60ma. DBomtonusi Beenennoit. bonbiioii B3peiB. PenukroBoe
u3iydeHue. TeMHas 3Heprus

3. YyeOHO-TeMAaTHYECKHUH ILJIAH.

Nen/n | HaumeHnoBanue paszgena KonnuecTBo yacos
1 ITpenmeT acTpoHOMUUN 3.

2 OCHOBBI IPAKTUYECKON aCTPOHOMUU 11 4.

3 3aKOHBI IBI)KEHUS] HEOECHBIX Tel 5.

4 ConHeuHas cucreMa 6 u.

5 MeTo/1b1 aCTPOHOMUYECKUX MCCIIET0OBAaHUI 24,
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6 3Be3BI 6u.

Hroro: 33u.

4. TPEBOBAHMS K YPOBHIO IIOAOTOBKH BbII1YCKHHKOB
OBPA3OBATEJIBHBIX YUYPEXJIEHUU CPEJHEI'O (IIOJIHOI'O) OBIIET'O
OBPA3OBAHMUAI.

B pesynbrare u3ydeHus acTpOHOMHUHU Ha 6a30BOM YPOBHE YUEHUK JOJDKEH:
3HATh/TIOHUMATB!

CMBICJI TIOHSATHH: TEOICHTpHYECKass M TEIUOIEHTPUYECKass CHCTeMa, BUIWMAas 3Be3Has
BEJIMYMHA, CO3BE3JUE, MPOTUBOCTOSHUS U COCAMHEHHUsS IUIAHET, KOMETa, acTepOouJ, METeop,
METEOPHT, METCOPOUI, TUIAHETa, CITYTHUK, 3Be31a, ComHevHas cucreMa, ["anaktuka, Beenennas,
BCEMHpPHOE U TIOSICHOE BpeMs, BHECOJHEYHas IUlaHeTa (PK30IUIaHeTa), CHEKTpaibHas
KJaccuukanus 38e3/1, napajuiakc, pelIuKTOBOE U3aydeHue, bombinoit B3peiB, uepHas apipa;

CMBIC)T (PM3MYECKHX BEJIMYWH: TMApPCEK, CBETOBOM TOJl, aCTPOHOMHYECKAs CIWHHWIIA, 3BE3THAs
BEJIMYMHA;

CMBICIT (pU3UYECKOT0o 3aKOHa Xa00i1a;

OCHOBHBIE JTaIlbl OCBOCHUSI KOCMUYECKOTO MPOCTPAHCTBA;

TUNOTE3bl MPOUCX0KIeHUST CONIHEYHON CUCTEMBI;

OCHOBHBIC XapaKTCPUCTUKU U cTpoeHrne COJTHIIA, COTHEUHOH aTMOCQEPHI;

pasmepbl [amakTuku, nojoxkeHue W mnepuoi oOpamieHuss CoJjiHIIa OTHOCUTEIBHO IIEHTpA
I'anakTukuy;

YMETB:

IPUBOJIUTH MPUMEPHL: POJIM ACTPOHOMHUU B Pa3BUTHM LMBUIIM3ALMH, HUCIIOJIB30BAHUS METOJIOB
UCCJIEJOBAHUM B aCTPOHOMMHM, PA3JIUYHBIX JAHMANa30HOB JJIEKTPOMATHUTHBIX HM3IYYEHMM I
nosiyueHust nHopmanuu 06 o0bekTax BeeneHHol, moaydeHus: acTpOHOMUYECKON nHpOopMauu
C TIOMOIIBIO KOCMHMYECKHX alllapaToB M CIEKTPAJIbHOIO aHalIu3a, BIMUSHUSA COJHEYHOMN
aKTUBHOCTH Ha 3eMIIIO;

ONMCHIBATh U OOBSCHATH: PA3INYUS KaJeHAapei, yCIOBUS HACTYIJICHUS] COJHEUHBIX U JYHHBIX
3aTMeHHH, ¢a3pl JIyHbI, CyTOUHBIE ABMXKEHHs CBETHJI, MPUYMHBI BO3HUKHOBEHHS MPUIMBOB U
OTJIMBOB; NPUHLMUII JACWCTBHUA ONTHYECKOTO TEJIECKONa, B3aUMOCBS3b (U3NKO-XUMHUYECKHX
XapaKTEepUCTHK 3BE€3]] C UCIOJb30BAaHUEM JUarpaMMbl "IBET-CBETHMMOCTb", (dusnueckue
MPUYMHBL, ONpPENENSIONINe PAaBHOBECHE 3B€3/, MCTOYHHUK HSHEPIHMH 3BE3/l U MPOUCXOXKJIECHUE
XUMHUYECKHX 2JIEMEHTOB, KpaCHOE CMeIlleHHe ¢ TToMolblo 3¢ dexra Jlomepa;

XapaKTepU30BaTb OCOOCHHOCTH METOJOB TIO3HAHUS ACTPOHOMHH, OCHOBHBIC DJIEMEHTHI H
cBoiictBa muaHeT CONHEYHOW CHUCTEMBI, METOJbl OINpPEACNICHUs] PACCTOSHUNW W JIMHEHHBIX
pa3MepoB HEOECHBIX TeJ, BOZMOKHbBIE ITYTH 3BOJIOLNH 3BE3/] Pa3IMUHON Macchl;




HaXOJUTh Ha HeOe OCHOBHBIE co3Be3aus CeBepHOTO Mmonymiapusi, B ToM uucie: bonbmas
Mensenuna, Manas Measeauna, Bonomnac, Jlebenp, Kaccuones;, Opuon; campie sipkue 3Be3/bl, B
tom umciie: [lonsipuas 3Be3na, Apkryp, Bera, Kanenna, Cupuyc, berenbreiise;

HCIIOJI30BATh KOMIIBIOTCPHBIC NPUIJIOKCHUA IAJId OIPCACIICHUS ITOJIOKCHUA COJIHLIa, .HYHBI u
3BE€3 Ha J'IIO6y10 JAaTy U BpEMA CYTOK JJIA JAaHHOI'O HACCIICHHOI'O ITYHKTA,

WCIIOJIB30BaTh MPUOOPETEHHBIC 3HAHUS W YMEHHUS B TPAKTUYECKOH JACATEIBHOCTH U
HOBCEIHEBHOMN KU3HU JJIS:

IIOHUMAaHHs B3aMMOCBA3HW aCTPOHOMHHU C APYI'UMH HayKaMH, B OCHOBE KOTOPBIX JICKAT 3HAHUA
Mo aCTpOHOMUH, OTACIICHUEC €€ OT JDKCHAYK;

OollcHWBaHMs WHGpOpMAIUK, conepxkamieiics B coobmenmsix CMU, WuHTepHeTe, Hay4HO-
MONYJISIPHBIX CTAThAX.

4. MeTtoanyeckoe H MaTepHaJbHO-TEXHMYECKOEe o0ecrneueHne y4eOHoro nmpoiecca,
uugpoBbie 06pa3oBaTe/ibHbIE PeCYPChI.

Metoaunyeckoe obecnieyeHue yueOHOro npouecca.
1. Boponnos-Benbsimunos, b. A., Ctpayrt, E. K. Actponomus. 11 kiacc. YueOHuk. M.:
Hpoda, 2017.
2. Crpayrt, E. K. Metoauueckoe nocodue k yueOHuky «Actponomus. 11 kmacc» aBTopos b.
A. BoponmnoBa-BenssimunoBa, E. K. Ctpayra. M.: Jlpoda, 2017.

MaTepHaJbLHO-TEXHHYECKOE o0ecleuyeHue yu4eoHoro mpoiecca.
Harasannie mocoous.

Bcenennas.

JIpyrue ragakTuku.

3Be3/IbI.

Jlyna.

Marnsie Tena ConHEYHON CHCTEMBI.
Hama I'anakTuka.

[InaHeThl 36MHOM TPYIIIHL.
[1naHeThI-TUTaHTBHI.

Comnnre.

10. Crpoenue ConHua.

©CoNok~wWNE

Texnn4yeckue cpeacrsa.

I'moOyc JlyHbl.

3Be3/1HbIH ri100yc.
WNHTepakTuBHAs AOCKa.
Kapra Benepsl.

Kapra JlyHsl.

Kapra Mapca

KommnreroTep.

Mopnens HeOecHOM chepbl.
MynbTUMEIUHHBIA TTPOEKTOP.
1O [TonBukHAst KapTa 3BE3JHOTO HeOA.
11. Ilpunrep.

12. CnexTpockor.

©CoNoR~wWNE



13. Teaeckor.
14. Tennypwid.

HI/I(l)DOBLIe 00pa3oBaTeJbHbIE PECYPCHI.

IIporpamMMmbI-nJIaHeTaApHU.

1. CENTAURE (www.astrosurf.com).
2. VIRTUAL SKY (www.virtualskysoft.de), ALPHA.
3. Celestia (https://celestiaproject.net).
HNuTepHeT-pecypcesl.
1. Stellarium — GecrutaTHast mporpamma Ijist IpoCMoTpa
3BE3/IHOTO HeOa, BUPTYaIbHBIN IJIaHETApU.
2. WorldWideTelescope — mporpamma, oMoraroImas

JIFOOUTEIIAM ACTPOHOMMUHU UCCIICAOBATH BCGJICHHYIO.


http://www.astrosurf.com/
http://www.virtualskysoft.de/
http://biblprog.org.ua/ru/stellarium/
http://biblprog.org.ua/ru/worldwide_telescope/

