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[TOACHUTEJIbHAA 3AIINCKA

Onucanne npeaMera, IMCHUILINHBI KOTOPOMY MOCBALIIEHA POrpaMma

JononHutenbHas  00mieoOpa3oBatenibHast — oOlepa3BUBaionias  MporpaMmma
«ACTpOHOMHMSI M AacCTPOMETpPHS» HMMEET €CTECTBEHHOHAYUYHYIO HAIpaBICHHOCTh U
OpPHUEHTUPOBAHA HA PELICHUE OJIMMITMAIHBIX 33]1a4 Pa3JIUYHbIX YPOBHEN CI0KHOCTH.

PackpbiTHe Beqyumux uaeil, Ha KOTOPbIX 0a3upyeTcsi MporpaMma

Conepxkanrue JTOMOJHUTETHLHOW  00meoOpa3oBaTebHON  00IIepa3BUBAIOIICH
MPOTPaMMBbI « ACTPOHOMHUS M aCTPOMETPHUS» BBEICTPOSHO TAaKUM 00pa30M, YTO YUCHHUKH B
paMKax 3aHSATHS OBJIAJICBAIOT HABBIKAMHU MPHUMEHECHHSI TEOPETUUYECKONW MH(POpMAIUUA B
MPaKTUYECKUX 3a/1adax.

Conepxanue nporpaMMbl CIPOSKTUPOBAHO € YUETOM MICUXO0JIOTO-TIEAarOTHYECKUX
XapaKTEPUCTUK 00YUAIOIINXCS, K YUCITY KOTOPBIX OTHOCATCS:

— (GopMBbl HaIPaBIECHHOCTH JUYHOCTH U €€ HMHTEPEChl B MOPSAIKE HUX HEPAPXUU
COOTBETCTBEHHO BO3PACTY; CIELMAIBHBIE CIOCOOHOCTH;

— MOTPEOHOCTH B OOILEHUH C YJIEHAMHM JIETCKOTO KOJIJIEKTUBRA;

— OCOOEHHOCTH  pa3BUTHUS  WHIUBUAYAJIbHO-TUIOJOTMYECKUX  CBOMCTB Yy

00yyaromuxcs.

Onucanne KIKYEBbIX NOHATHIL, KOTOPHIMHU ONEPUPYET ABTOP MPOrpPaMMBbI

ACTpOHOMHS OJHA M3 CaMbIX JPEBHEHIINX ECTECTBEHHBIX HAyK U 3a CTOJb
JUTUTEIILHOE BPEMSI pa3BUTHUS JOCTUTIIA TPAHANO3HBIX PE3yJIbTaTOB HE TOJIHKO B 00JIACTH
KOCMOCa, HO ¥ BO MHOTHX aCIEKTAX, CBA3AHHBIX C YEJIOBEUECKOU AEATEIBHOCTBIO. TakuM
o0pa3oM H3yuye€HUE AaCTPOHOMMH TMO3BOJSET MOJy4YaTh KOMIETEHIIMM BO MHOI'HX
AUCLMIUIMHAX €CTECTBEHHOHAYYHOTO IMKJIA, YTO B 3HAYUTENIbHOM CTENEHU OOJEerduT
OCBOCHHE Ha 0a3e MMEIONIMXCS aCTPOHOMHUYECKMX 3HaHWi. B cdepy uHTErpammu
BOBJICUEHBI PA3JIMYHBIE MPEAMETHl U3 IIKOJBHOW MpOrpaMMbl: (PU3UKA, MaTEMaTHKA,
reorpadusi, UCTOPUS, U T. Il

HanpagieHHOCTH IPOrpaMmbI

HononnutenbHass  oOmeoOpazoBaresnbHas  oOLIepa3BUBarolas  Mporpamma

«ACTPOHOMMS M ACTPOMETPUS» UMEET ECTECTBEHHOHAYYHYIO HAIIPABJICHHOCTb.
YpoBeHb 0CBOCHMS NIPOrPaMMBbI
YPpOBEHb OCBOECHUS ITPOTPaMMBbl — PA3HOYPOBHEBBIN.
AKTYyaJIbHOCTH 00pa30BaTeIbHOM MPOTrPaMMBbI

ACTpOHOMHSI — OJHA W3 BaXXHEHUIIMX ECTECTBEHHBIX HAYyK, HEMOCPEICTBEHHO
y4acTBywIIas B (POPMHUPOBAHWU COBPEMEHHON HAy4YHOW KapTWHbI Mupa. VIMEHHO
Mo3TOMy 0a30BbI€ AaCTPOHOMHMYECKHE 3HAHWS BKJIIOYEHBI B TaKHE KypChl Kak
«IIpuponosenenne» u «EcrecTBO3HaHNME» M PETOJAIOTCS, HAYMHASA CO CPEIHEN IIKOJIBI.

B03M0XHOCTH TOATOTOBKY IIKOJIBHUKOB 110 ACTPOHOMHH HAa KAYE€CTBEHHO HOBOM,
1o cpaBHEHMIO ¢ npexycMoTpeHHbIM @I'OC, ypoBHE OTpak€Ha U B METOJIMYECKOU
nporpamMme Bcepoccuickon oaMMIaasl KOJIbHUKOB 10 aCTpOHOMUU. B Hel, B
YaCTHOCTH, IPEAYCMOTPEHO MTPOBEACHUE OJIUMITHAA]T [0 ACTPOHOMUM CPEIH
IIKOJIBHUKOB 5-6 KJIACCOB Ha IIKOJIBHOM, @ 7-8 KJIACCOB — U HA MYHHIIUIIAJIbHOM
JTarnax.



B pe3ynbpTaTe npoxoxaeHust 00yueHus Mo mpearaéMbiM PorpaMMam,
yJammecs JOoJKHbI IprUoOpecTy Ha0Op KOMIETEHINM, 3HaHUN U YMEHUI, KOTOpbIE
OyayT ciocoOCTBOBATh KaK UX OOIIEKYJIbTYPHOMY Pa3BUTHIO, TaK U (OPMUPOBAHUIO Y
HUX ONpeAeNIEHHBIX MPO(PECCUOHAIbHBIX KOMIIETEHIIUH, B IEPBYIO OYEPE/b, B
00J1acTAX, CBSI3aHHBIX C €CTECTBEHHBIMU U TOUHBIMU HAayKaMH.

IMegarornyeckas neaecoo0pasHoOCTb 00pa3oBaTeIbHON NPOTrPaMMBbI

[TporpamMma «ACTpOHOMHS M aCTPOMETpPHUs» HAmpaBieHa Ha (QOPMUPOBAHUE Y
YYAIIMXCS LEIOCTHOM €CTECTBEHHOHAYYHON KapTHHBI MUpa, IOHUMAaHHUIO MacIiTaboB
BcenleHHON W MONOXKEHUs B HEH 4esoBeka. Takxke mporpamma IMO3BOJSET MOJTYyYUTh
HaBBIKM PEIIEHUs MPAKTHYECKUX 33Ja4 aCTPOHOMHH, IMO3HAKOMHUTCS C acleKTaMHu
HABUTAIMK U Torlorpaduu.

IIpakTH4Yeckasi 3HAYUMOCTH 00pa30BaTEIbHOM IPOrPpaMMbI

Peanuzauuss  ONOJHUTENBHOM — 00IIE00pa3oBaTENbHOM  0OIIEpa3BUBAIOILIECH
nporpammel  «IIpakTUKyM pelIeHHs OJUMIIMAIHBIX 3a1ady» I103BOJIAET HCIIOJIb30BaTh
IIOJIyYEHHBIE 3HAHUS B PAa3JIMUHBIX OTPACIAX E€CTECTBEHHOHAYYHBIX AUCLUIUIMHAX U
OOBIJIEHHOM >kM3HU. B paMKkax Kypca 3aTparuBaroTcs KJIHOUYEBbIE aCTIEKThl aCTPOMETPUU
(u3yueHue HeOECHBIX KOOpAMHAT) M Tomorpaduu, YTO (GOPMHUPYET HaBBIKU
OPUEHTHPOBAHUS HA MECTHOCTU. MHOIrO BHUMAaHUS YAENAETCs acTpOoUTOMETPUH U
HEOECHON MeXaHUKe, 00J1acTsIM, KOTOPbIE B COBPEMEHHOM MHUPE UMEIOT MaKCUMAJIbHYIO
aKTyaJIbHOCTb, ITOCKOJIbKY 3a/ladydl MEXKIIAHETHBIX NEpeeTOB (HeOecHasi MEXaHUKa) U
BO300HOBJISIEMBIX UCTOYHUKOB 3HEPrUU (COJIHEYHAs YHEPreTuka U acTpohOTOMETpHs)
SBJISIFOTCS BEIYILIUMH B MUPOBOM HayKe.

Tak e Ba)XKHO OTMETHUTh, YTO OCBOEHHUE Kypca MO3BOJIET TPOTUBOEHCTBOBATD
pacnpoCTpaHEHUIO JDKEHAYYHBIX TEOPUN CPEAU YUaIlIUXCH.

IpuHuMnBLI 0TOOpPa coep:KkaHusA 00pa30BaTEJIbHOM IPOIPAMMBI:

- IIPUHLIUII LEJICHAIIPABICHHOCTH;

- IPUHLUII YBJIEKATEJIbHOCTU U TBOPUYECTBA,

- IIPUHLUII TPaXJAHCTBEHHOCTH;

- IIPUHLUII HAYYHOCTH;

- IPUHIIUII CBSI3U TEOPUU C MPAKTUKOW;

- IPHUHIUII CHCTEMATUYHOCTHU U MOCJIEN0BATEIBHOCTH;
- TPUHLUI JOCTYITHOCTH 3HAHUU;

- IPUHIIUII IPOYHOCTH;

- TPUHIUI ~ COOTBETCTBHS oOy4eHHs BO3PACTHBIM U WHUBUTYy IbHBIM
OCOOCHHOCTSIM;

- TIPHHIUI JUIHOCTHO - OPUSHTUPOBAHHOIO ITOIX0/1A.
OT1anuynTebHbIE 0COOEHHOCTH MPOTPAMMBbI
HaGop nereit B oObeauHeHue — cBOOOnHBIA. [Iporpamma oObenMHEHUS
npeaycMaTpUBaeT WHIWBHIyaIbHBIC, TPYIIOBBIC, (pOHTaIbHBIC (OPMBI PabOTHI C
JIETBbMH.



Leab oOpa3oBaTe/ibHON NporpaMmbl: GOPMHUPOBAHUE Y YUALIUXCS LIETOCTHOM
€CTECTBEHHOHAYYHON KapTUHBI MHpa, MOHUMaHUI0 MaciTaboB BceeneHHoit wu
MOJIOYKEHHUSI B HEW YEJIOBEKA.

3amauu 00pa3oBaTeIbLHON MPOrpaMMBbI:

Obpaszosamenvhbie:

e chopMHPOBATh HABBIKK CAMOCTOSITEILHOTO MOUCKA HEOOXOIUMOM

TeOpeTUYecKor nHpopmaIuu;

e chopMHPOBATH AHATUTUICCKUH TIOIXO0]T TIPH MPAKTUICCKUMU 33/Ia4aMHu;

e CchopMHPOBATH HABBIKHM MPUMEHECHUS TEOPETHUECCKOM HH(POpPMAITUU B
MPaKTUYECKUX 3a]a4ax;

® chOopMHUPOBATH HABBIKK PEIICHUS TTOCTABICHHBIX 3371a4 B MEKITPEIMETHBIX
JTUCUUTUINHAX;

® c(hopMHUpOBaTH HABBIKM BBISIBICHUSI 3aKOHOMEPHOCTEN MEX Ay 3aadamMu
Pa3JIMYHBIX YPOBHEU CIIOKHOCTH.
Pa3zsusarowue:

® Da3BUTh AHATUTHUYECKOTO MBIIUICHUS;

® DPa3BUTh YMEHHUS TPAMOTHOIO pa3/eICHUs IPoLiecca JOCTHKEHUS LIeJIel Ha
ATallbL;

® Dpa3BUTH MMOMCKA HEOOXOAMMOM UHPOPMAIINK;

e chopMHPOBATH MOTUBALIUIO K COOJIO/ICHUIO BPEMEHHBIX OTPAHUYCHUN,
OTBE/JICHHBIX Ha BBINOJHEHUE TOCTABICHHOMN 3a/1a4u.
Bocnumamenvnuie:

® BOCMNHUTaHUE yMEHHUsS paldoTaTh HHIUBUAYAJIBHO WU B TpyHne ISl PEIICHUS
MMOCTaBJICHHOM 3aJ1a4H;

® BOCHUTAHUE TPYAOIIO0Us, yIIOPCTBA, KEJIaHUs TOOMBATHCA MOCTaBICHHOM LIEIH;

® BOCINHTAaHUE  OTBETCTBEHHOCTH,  KYJIbTYphl  TOBEICHHS U  OOIICHUS,

UH(OPMAITMOHHON KYJIBTYPHI.

IlcuxoJioro-nexarornyeckie XapaKTepuCTUKU 00y4al0IMXCH,
YUYACTBYIOIIHUX B peaqu3anuu 00pa3oBareibHOM MPOrPaMMbl

JononHuTenbHas — 00mieoOpa3oBaTenbHasi — oOIepa3BUBaiolias  IporpamMma
npeaHa3HadeHa i Jaeted B Bo3pacte 12 - 14 mer. HabGop nereit B oObenuHeHHE —
CBOOOTHBIH.

Oco0eHHOCTH OpraHU3anuu 00pa3oBaTEeJIbLHOIO MpoIecca

[Iporpamma OOBEIMHEHHUS TPEAyCMAaTPpUBAET HWHIWBHUAYaJbHBIC, TPYIIIIOBbHIC,
(dponTanbHbie GopMbl padoThI ¢ neThMU. Cocta rpyni 10-15 genosexk.

®opMbl 00yYeHUs 10 00pa30BaTeIbHON NIPOrpaMme

OO0y4eHue oCyIIeCTBIISIETCSI B OUHOM (hopme.

PexxuM 3aHATHH, NEPHOAUYHOCTD U MPOAOIKUTETbHOCTh 3aHATHIA

OO6miee KoJUYECTBO 4YacoB B roa — 36 yacoB. [Ipogo/DKUTENbHOCTh 3aHSITUI
ucuucisaercs B akageMuueckux yacax — 40 munyt. HenenbHast Harpy3Kka Ha OJIHY TpYyHITy
— 1 yac. 3anarus npoBoasTcs 1 pa3 B Henento.

O0beM 1 cCpok 0CBOEHUsI 00Pa30BaTEJIbHOI MPOrPaMMBbI

Cpox 0CBOEHHMS IPOrpaMMbl — 9 MecsLEB.



Ha mostHOE ocBoeHUe IporpaMMebl TpeOyeTcst 36/72 gaca B 3aBUCHIMOCTH OT YPOBHSI

o0yueHus.

OcHOBHBIE MeTObI 00Y4YeHUS
OcHoBHOM (opMoii oOydeHHUs sBJSICTCS TIpaKkTUuUeckas pabora, KoTopas

BBIIIOJHACTCA HHAUBUAYAJIIBHO KAXKJABIM YUAIIIUMCA.

Hcnionb3yroTest TaKKe pa3InIHbIE METO Bl O0YUCHUS:
CJIOBECHBIH (pacckas, 6ecena, JIeKIs);
HaIJISIIHBIN (MOKa3, AEMOHCTpALs);
NPaKTUYECKH (peleHne 3a/1a49);
HCCIIeIOBATEIILCKHIA (Pa3pabOTKK MOJICNICH pEeIIeHHBIX 3a/1a4).
PEIPOAYKTUBHBIN MeTOJ (IeATSIBHOCTh O0y4YaeMBIX HOCHUT aJTOPUTMHUYCCKHN
XapaKkTep, T.€. BBIMOJIHACTCA IO HMHCTPYKIUSAM, MPEANHCAHUSAM, TpPaBHIAM B
AQHAJIOTUYHBIX, CXOAHBIX C MTOKa3aHHBIM 00pa3IOM CUTYaIHIX );
00BACHUTENbHO-WILTIOCTPATUBHBIN METO/T;
METO]1 MPOOJIEMHOTO U3JIOKEHHS MaTepuaa;
YaCTUYHO-TIOMCKOBBIM.
I[lnanupyembie pe3yabTaThl

ObpaszosamenvHble (npeomemuule):
(bopMHpOBaHKE HABBIKOB IMOMCKA CAMOCTOSITEILHOTO MOKMCKa HEOOXOIUMO
TEeOpeTUYeCKOr nHpOpMaIuy;
dbopMHupOBaHNE aHATMTHIECCKOTO TIOIXOT TIPH MPAKTHICCKUMU 3aja4aMHu,
(dbopMHUpOBaHrE HABBIKOB MPUMEHEHHUS TEOPETHUCCKOW HH(POpMAITUY B
MPaKTUYECKHUX 3a/1a4yax;
(dbopMHpOBaHNE HABBIKOB PEIICHHMS MOCTABICHHBIX 3a/1a4 B MEKITPEAMETHBIX
JTUCITUTITMHAX
(dbopMHpOBaHNE HABBIKOB BBISBIICHHS 3aKOHOMEPHOCTEH MEXKIY 3a1a9aMHu
Pa3TUYHBIX YPOBHEH CIIOKHOCTH.
Pazsusarowue (memanpeomemmuoie):
PaB3UTHE AaHATUTUYECKOTO MBITIUICHHUS,;
pPa3BUTHE YMEHHUS TPAMOTHOTO pa3JieJIeHuUs IIpoliecca JOCTHKEHUS 11eJiel Ha
ITaIlbI,
pa3BUTHE YMEHHUsI IOMCKAa HEOOX0 MO HH(POPMAIINH;
dbopMHpoBaHE MOTHUBAIIUU K COOJTFOICHUIO BPEMEHHBIX OrPaHUYEHUH,
OTBE/ICHHBIX Ha BBIMTOJTHCHUE TIOCTABJIICHHOM 3a/1a4H.
Bocnumamenvuwvie (nuunocmuvie):
c(hopMHPOBaHBI YMEHHS padOTaTh HHAWBUAYATIBHO JIJIS PEIICHUS ITOCTABICHHOM
3a/1a4u;
BOCIIUTAHO TPYIOJIIOOUS, YIIOPCTBA, KeJIaHUs JOOMBATHCS MOCTaBICHHOH IIEIH;

MexaHu3M OLlEHUBAHHS 00pa30BaTeIbHBIX Pe3yJbTATOB
OCHOBHBIM CITOCOOOM TPOBEPKU PE3YIbTATOB YYAIIUXCS SIBISETCS Pe3yJbTaT

MpakTHUeCKON paboThl. [l ompeseneHust TEOPETUUECKUX 3HAHUM — TaKKe

UCIIONIB3YETCsl TecToBas (opMa, MHUHHU-ONPOCHI BO BpEMS 3aHIATHUN, MNPAKTUKYMOB,
UrpoBbie (GOPMBbI KOHTPOJISI, y4acTHE B KOHKYpCax M BBICTaBKaX Pa3IMYHOIO YPOBHS.
OTaenbHO MPOMEXKYTOUHBIE TEMATUYECKHE KOHTPOJIBbHBIE M 3aYETHBIE 3aHATHS HE



BBIHOCSITCSI, TaK KaK B 9TOM HET HEOOXOIMMOCTH: OIleHKa W KoppektupoBka 3YH
yUaluxcs MPOUCXOAUT BO BpeMsl MPAKTUYECKOH paldOThI U TMPOBEICHUS
AKCIIEPUMEHTOB.

BaXHBIM  MHCTPYMEHTOM KOHTPOJISI  PE3YJbTATUBHOCTH  0Opa30BaTEeIbHOU
OpPOrpaMMbl SIBIIIETCA PEUTHHT ydyacTUs  Y4alluXcs B pPa3jU4HBIX KOHKypcax H
COPEBHOBAHUSIX.

JluarHoctvka MPOBOJAUTCA IMEJAroroM TpU pasza B Toj. Pe3ynbrarsl 3aHOCATCS B
CBOJHYIO TaOJHITy.

OueHnBaHUE pe3yIbTATOB IMATHOCTUKHU YCIOBHO MPOU3BOJIUTCA MO S-TH OalbHOU
CUCTEME:

OTanyHOE YCBOEHHE — S: YCIEIIHOE OCBOCHHE BOCIHUTAHHHKOM Oosiee 70
MIPOIIEHTOB COAEPKaHUSI 00pa30BaTEIBLHON MTPOTPAMMBI;

Xoportree — 4: ycnemHoe 0cBoeHrne BocnuTaHHUKOM OT 60 1o 70% conepxanust
o0pa3oBaTeIbHOM MPOTPaMMBbI

VY 10BJIETBOPUTENIBHOE — 3: YCNENIHOE OCBOCHME BocnmUTaHHUKOM OT 50 m0 40%
coJiepkaHusi 00pa30BaTEIbLHON MPOTPaMMBbI

Cnaboe — 2: OCBOGHHE BOCIUTAHHUKOM menee 40 9% coxpepkaHus
o0pa3oBaTeIbHOM MPOTPAMMBI.

[TonHoe orcyrcTBHE — 1.

®opMbI NOABEACHNS HTOTOB pPeain3annu 00pa3oBaTe/JIbHOH MPOrPaMMbl

OO6pa3zoBartebHOM MPOrpaMMoOl TPEAYCMOTPEHA UTOTOBAs ATTECTAIUY.

dopma UTOTOBOM aTTECTAllUU BHIOUPAETCS MEAAroroM caMOCTOSITEIBHO C YIYETOM
YPOBHS MOJATOTOBKM Kaxkaoro ywamierocsi. IIpeamoururenbHas dopma aTTecTanud —
y4acCTHE B TECTOBOM OJIMMITHAJIE.

Opranu3anmoHHO-NeJATOTHYeCKUEe YCJOBHS peain3alnuu o0pa3oBaTeLHOM
NporpaMmal.

Hayuno-Meroanueckoe obOecrieueHrue peain3aliiy MporpaMMbl HAIPaBJICHO Ha
oOecrieueHre MMPOKOro, MOCTOSTHHOTO ¥ YCTOWYMBOTO JOCTYIA JUIsl BCEX YYACTHUKOB
o0pa3oBaTenpHOTO TIpollecca K J000i WHGOpMaIM, CBS3aHHOW C peanu3aiuei
oOlepa3BUBAIONIEH MPOTPaMMBbl, IUIAHUPYEMBIMHU PE3yJIbTaTaMH, OpraHU3aIfei
o0pa3oBaTeNpHOTO TIpollecca M YCIOBHSIMU €ro  ocymiectBieHus. ColuanbHO-
TICUXOJIOTUYECKHE YCIIOBUS peau3aiiy 00pa30BaTEILHOM MPOTPaMMbI 00ECTIEYNBAIOT:

® yuyeT crnenu@UKU BO3PACTHOTO MCUXO(DU3UIECKOTO Pa3BUTHS 00YUIaIONTUXCS;

® BApUATHUBHOCTHb HANpPABJICHUN COMPOBOXKICHUS YYACTHUKOB 00pa30BaTEIHLHOTO
mporiecca  (COXpaHEHHE W YKpEIUICHHE  TICUXOJIOTHYECKOrO0  3J0POBBS
00yyJarommxcs);

e (dopMupoBaHHME IIEHHOCTH 370pOBbS U  0O€30MacHOro obpaza KU3HH;
nuddepeHanus 1 MHAUBUIyaTu3aius 00ydeHus;

e (opMHUpOBaHHE KOMMYHHUKATHBHBIX HABHIKOB B PA3HOBO3PACTHOM Cpelie U cpefie

CBEPCTHHKOB.

KauecTtBo peanuzaiuu JOTIOJIHUTEIHHOM 001eo0pazoBaTenbHON
oOIepa3BUBAIONIEl MPOTPAMMBI  «ACTPOHOMHSI U aCTPOMETPHUS» TEXHUYECKOU
HaIpaBJICHHOCTH 00ECIIEUNBAETCA 3a CUET:



- JIOCTYIHOCTH, OTKPBITOCTH, IPUBJIEKATEIBHOCTH JJsi OOydaloluxcs M HX
poauTenel (3aKOHHBIX MPEACTABUTENEH) COAEpKAHUS TPOTrPaMMBl;

- Hamnuue KoM(GOPTHON pa3BHBAIOIIEH 00pa30BaTEILHOMN CPEIbI;

- IIPUMEHEHHE COBPEMEHHBIX IIEJarOrM4eCKUX TEXHOJIOTHM.
MarepuajbHO-TeXHHYECKOe o0ecreyeHue
Jlig peanu3anuu JaHHOTO Kypcea TpeOyeTrcs cienyroiiee 000py10BaHKe:

— IIpoekTop u ’KpaH sl AEMOHCTpaIMK Y4eOHOro MaTepuana
— Jlocka

— IlepcoHanbHble KOMIBIOTEPHI JIJIs1 00YYAIOIINXCS
Tpebyemoe nporpaMMHOe 0OecrieueHune:

— IlakeT o(MCHBIX MPUITOKEHUN

— bpayzep Google Chrome, Mozilla Firefox unu «Sunekc bpayzep».
Kaaposoe obecnieuenue

[lemaror QOMOJHUTEIBHOTO OOpa30BaHUS, PEATU3YIONIUMNA AAHHYIO MPOTpaMMy,
JOJDKEH  MMETh  BBICIIEE  MPOPECCHOHAIbHOE  OOpa3oBaHME WM  CpelHee
npodeccruonanbHoe 00pa3oBaHue B 00JACTH, COOTBETCTBYIOIIEH MPOPUITIO KPYKKa, 6€3
NpeabsIBICHUST TpeOOBaHMM K CTaxy paboThl, oOJafaTh 3HAHUSAMHU B 0OJACTH
MH()OPMAITMOHHO-KOMITBIOTEPHBIX TEXHOJIOTHH.

JInpakTuyeckoe odecrnedyeHue

JAMnakTH4eCKUil MaTepHhall: KOMIBIOTEPHbIE MPE3CHTAllMU, NaMATKH, TECTHI,
AQHKEThI, aTpUOyThl MO3HABATENBHBIX WIp, 3arajku, PUCYHKH, KOMIUIEKTHI 3aJaHUM,
BOIPOCKI BUKTOPHH, KPOCCBOP/IbI, peOYCHI.

MeTtoauveckoe odecrneueHme

[Ipu opranuzanuu y4eOHO-BOCIUTATEIBLHOIO TIpollecca 0co00e BHUMAaHUE
YACNSETCA PAIMOHAIBHOM CMEHE BHJOB JEATECIIBHOCTH, AKTUBHOMY OTABIXY U
3nopoBbecOepekennto. (OOCTaHOBKA W TUTHEHWYECKUE YCIOBHS B  KaOWHETe
COOTBETCTBYIOT CaHUTApHBIM HOpMaM (TemIeparypa, PETyIspHOE MPOBETPUBAHUE
KaOWHEeTa, CBEKECTh BO3/IyXa, PAIlMOHAIIBHOCTh OCBEIICHUS KJIacca U JIOCKH).

Hcnonb30BaHre HA 3aHATHSIX HE MEHEE TPEX METOJ/0B MPENO/IaBaHUs U HE MEHEE
4eThIpEX BUJOB Y4YEOHOM NEATENHHOCTH TaK, KaKk OJHOOOpPAa3HOCTh CIOCOOCTBYET
YTOMJICHUIO.

KoHnTponms u cmeHa 103 00yd4aromuxcsi, KOTOpPbIE€ COOTBETCTBYIOT BHJaM
NEATEIIbHOCTU HA 3aHATHSIX.

3aHATUS YEPEeAYIOTCS HWHTEIJIEKTYaJbHBIMU M JUHAMHUYECKUMH TEPEeMEHAMU,
CaMOCTOSITEIIBHOM MPAKTUYECKOU JIEATEIIBHOCTBIO.

Hanuuue 0310pOBUTEIBLHBIX MOMEHTOB: YPOK 340pOBbs, (U3KYIBTMHUHYTKH,
MUHYTKHU peJlakcalliu, AbIXaTesIbHas TMMHACTUKA, TUMHACTHUKA JIJIS TJ1a3, YIPaKHEHUS
JUTSL KUCTEH pYK, JJIs CHATUS OOILIEro MM JIOKaJbHOTO YTOMJIEHUS, KOPPEKTUPYIOIIHE
OCAHKYy, WIPOBBIE 3JIEMEHTHI, MOJBWXKHBIE May3bl, BECEIbIE MEPEMEHKH, MPUHOCST
MOJIb3y OPTaHU3My U CIIOCOOCTBYET dMOIIMOHATILHOM pa3psaKe, CHATUIO YTOMIICHHSI,
MOBBIIIEHUIO TBOPUYECKON aKTUBHOCTH.



Hanuuune MoTHBamuu yd4eOHOW JIEATEIBHOCTH - BHEIIHSAS MOTHBAIIUS:
00BEKTHUBHAS OLICHKA BBIIMIOJIHEHHOM paOOTHI, TOXBaJia, MOIACPIKKa, COPEBHOBATEIbHBIN
METOJI, IIIyTKa, YJIbIOKa, MYy3bIKaJlbHas MHMHYTKa, HEOOJBIIOE CTUXOTBOPEHHE U
BHYTPEHHSS MOTHBALIHS: CTPEMJICHHE O0JIbIIE Y3HATh, PaIOCTh OT aKTUBHOCTH, HHTEPEC
K U3y4aeMOMY MaTepHaiy.

Oco0oe BHHMaHHE YACISICTCS TICUXOJOTHYCCKOMY KIMMaTy Ha 3aHATHAX |
XapakTepy B3aMMOOTHOIIICHHUH B KOJJICKTHBE.

Co3naHue CUTyaIui, TO3BOJIAIOMUX B JAIBHEUIIIEM UCTIOIB30BaTh MOJYICHHBIC
3HAHWS, YMCHHUS, HAaBBIKU HA MPAKTUKE, @ HE TATOTUTHCSA UMHU Kak WH(OPMAIMOHHBIM
0aJIacToM.

WHCTpyKTaX B COOTIOCHIE MTPABUIT ITO TEXHUKE O€30IMaCHOCTH Ha 3aHATHUSX.

COILEPKAHUE ITPOI'PAMMBI
1 rox o0yuenus (36 yacoB, 1 yac B Hee110)

Tema 1. Beenenue B Kypc «ACTpoHOMHS M acTpoMeTpus». MHCTpykTax 1o
TEeXHHUKE 0€30I1aCHOCTH.

Teopus: O3HakoMieHHE € MPOOJIEMATUKOW Kypca, TeMaMH, KOTOpble OyIyT
paccMaTpuBaThCs Ha 3aHATUAX. [IpoBeneHne MHCTpYKTaXka MO IIpaBUjIaM MOBEACHUS B
ayJIUTOPUH U 0OpAIIEHUIO C BBIYMCIUTEIBHON U OPITEXHUKOM.

Tema 2. DneMeHTH OpOUT B O0IIIEM CITydae.

Teopus: CkOpOCTh ABWKEHUS B TOUKAX MEPULEHTpa U anoueHrpa. Haknonenue
opOuTHL, TMHUS Y3710B. [Ipoxoxkaenus mianer no aucky ConHila, yelIoBUs HACTYIUICHUS.

[Ipaktuka: PemieHne TeopeTHUECKMX M NPAKTUYECKUX OJIMMIIMAJHBIX 3ajad
Pa3HBIX YPOBHEHN CIOKHOCTH.

Tema 3. I'na3 kak onTuueckuii mpudop.

Teopus: ['ma3 kak onTtudeckuit mpubop. YCTPONUCTBO MPOCTEHIIMX ONMTUYECKHUX
npuOOpOB AJI1 ACTPOHOMHUUYECKUX HaOIroAeHUN. JIMH30BbIE, 3epKalbHbIE U 3€PKAIbHO-
JIMH30BBIE TEJIECKOIIBI.

[IpakTrka: PemieHre TEOpPETHMYECKMX M MPAKTUYECKUX OJIMMIIMAJHBIX 3a1ad
Pa3HBIX YPOBHEHU CIIOKHOCTH.

Tema 4. Ilorstue HeGecHOM cepHl.

Teopus: KoopanHatel Ha MOBEPXHOCTU ChEPbl aHAIOTUYHO HIMPOTE U AOJITOTE Ha
3emne. ['opu3oHTanpHass W 3KBAaTOPHUAJIBHAS CHCTEMA KOOpAWHAT. BwicoTa, azumyr,
4acoBOW YyTroJi, IPsIMOE€ BOCXOXKJEHUE U CKIIOHEHUE TOYeK HeOecHOW cdepbl. BbICOTHI
CBETWJ B BEpXHEM M HIKHEW KyiabMuHauuu. Pedpakuus (OCHOBHBIE CBOMCTBA).
Hesaxopsmue n HEBOCXOASIINE CBETUJIA.

[Ipaktuka: PemieHuve TEOpPEeTHMUECKHX W MPAKTUYECKUX OJMMIMUAAHBIX 3a]a4
Pa3HbIX YPOBHEHU CIIOKHOCTH.

Tema 5. ConHeuHble U JIyHHBIE 3aTMEHUS, UX TUIIbI, YCIOBUS HACTYILICHUS.

Teopusa: ConHeuHble W JyHHbIE 3aTMEHHS, MX THIbI, YCJIOBHS HACTYIUICHHUS.
Capoc. ITokperTus 3Be37 1 mianet JIyHOH, yCI0BUS X HACTYILJIEHUS.

[Ipaktrka: PemieHne TEOpPETHYECKHMX M MPAKTUYECKUX OJMMIMAJHBIX 3a1a4
Pa3HBIX YPOBHEM CIIOKHOCTH.



Tema 6. HeOecnas mexanuka. Kunemaruka. Jlnnamuka.

Teopusi: 3aKOHBI COXpPAHEHHsI DPHEPTMM W MOMEHTA HMITyJbca. J[BHKEHUE IO
runepOonie. TpeTbs KocMuyeckas CKOpocTh miig 3emuid U Aapyrux Ten ConHedHon
CUCTEMBL.

[IpakTuka: PemieHue TEOpPETUUECKUX W NPAKTHUYECKUX OJMMIIMAJHBIX 33134
Pa3HBIX YPOBHEHN CIOKHOCTH.

Tema 7. Actpomerpusi. Cuctembl kKoopauHaT. Abeppaius cBeTa.

Teopus: DxnunTryeckas cucreMa KoopauHar. [lapammakTuueckuii TpeyrojibHUK U
npeoOpazoBaHre chepuueckux KOoOpAuHAT. BpluucieHrne MOMEHTOB BpPEMEHU U
a3MMYTOB BOCX0/1a U 3aX0J1a CBETHUII.

[IpakTuka: PemeHue TEOpETMUECKHX W NPAKTHYECKUX OJMMIIMAIHBIX 3aaad
Pa3HBIX YPOBHEU CIIOKHOCTH.

Tema 8. N3mepenne Bpemenn. Cucremsl cuera BpeMeHu. Kanennaps.

Teopusa: HcTnHHOE M cpegHee COJMHEYHOE BpEMs, NPUYMHBI HUX Pa3IAvus.
VYpaBHEHUE BpEMEHH, €ro XapaKTepHas BEIMYMHA B pPa3HblE IEPUOJBI TOJA.
MareMaTtnyeckoe BBIPDAKECHHE Ul YPABHEHUS BpeMEHH. AHameMMa. Tponuueckuil u
3BE3AHBIN roj, npeueccus ocu 3emin. Hyranus (kauectBeHHO). [IpyHLIMIIBI TOCTpOEHUS
kasieHaapeil. CoJIHeYHBIN, TyHHBIN U JIYHHO-COJIHEUHBINA KasleHaapu. fOnuanckue naTsl.

[IpakTrka: PemieHne TEOpPETHMYECKMX M IPAKTUYECKUX OJIMMIIMAJHBIX 337a4
pPa3HBIX YPOBHEN CIIOKHOCTH.

Tema 9. JIBuwxenue Jlynwl. Cucrema 3emisi-JIyna. JIBukeHue y3j10B OpOUTHI
JIyHBL.

Teopus: J[IBuxkenue Jlynsl Bokpyr 3emuu, (asel Jlynsl. JluGpauuum JIyHbI.
JIBuxeHnue y3i0B opOUTHl JIyHbBI, MNEpUOABl «HHU3KON» U «BBICOKOW» JIyHBI.
CuHOOMYECKUA, CUACPUYECKUN, AHOMATUCTUYECKUI U JPAKOHUYECKUN MECSIIBI.

[IpakTuka: PemeHue TEOpETMUECKHX W NPAKTHYECKUX OJMMIIMAJHBIX 33134
Pa3HBIX YPOBHEHU CIIOKHOCTH.

Tema 10. Onrtuka. Actpodusmdeckue npuOopsl. CoBpeMEHHbIE NPUEMHHUKU
W3JIy4YCHHUS.

Teopus: Ilponunaromasi crnocoOHOCTh TeEJNECKOINa, MOBEPXHOCTHAs SPKOCTb
MPOTSDKEHHBIX OOBEKTOB TpH HaOmoaeHnu B Teneckomn. [loctpoenne wn3obpaxeHuit
MPOTSDKEHHBIX OOBEKTOB B (DOKANIBHOW IJIOCKOCTH. YTJIOBOE YBEIMYCHHE, MACIITa0
uzobpaxenus. KpynHelmme Teneckombl Hamedl crpansl M Mmupa. Pagyra.
®oroymHoxurenu, [I3C-matpunbl. Abeppanuu  ontukd. ONTHYECKUE  CXEMBbI
COBpPEMEHHBIX TeseckonoB. KocMuueckue Teneckorbl, HHTEp()EepOMETPHI.

[IpakTuka: PemieHue TEOpETMUECKHX W NPAKTHUYECKUX OJMMIIMAJHBIX 33134
Pa3HBIX YPOBHEU CIIOKHOCTH.

Tema 11. Actpodusuka. CBolicTBa U3TyUEHUS.

Teopus: CetumocTh. OCBEMIEHHOCTh. ApKOCTh. 3BE3/IHAsI BEIMUMHA, €€ CBS3b C
OCBEIICHHOCTHIO M paccTosiHueM 110 o0bekTa. @opmyra [lorcona. Mzmenenne Buanmoit
SAPKOCTH IJIAHET U KOMET MPHU UX ABMKEHUHU 0 opOuTe. ANbOeNno miaHerT.

[Ipaktrka: PemieHne TEOPETHYECKHX MW MPAKTHYECKUX OJMMIMAJHBIX 3a1a4
Pa3HBIX YPOBHEU CIIO)KHOCTH.

Tema 12. 'anaktuueckas actpodusuka. ['anakTika u ragakTHKH.



Teopusa: llpencraBneHne O pacnpeieneHWd rasa W IbUIM B IMPOCTPAHCTBE.
[LtoTHOCTB, TEMIIEpaTypa U XUMHYECKUN COCTaB MEXK3BE3AHOM cpeipl. ['opsuunit ra3 u
XOJIOJHBIE MOJICKYJIsIpHBIE 00aka. ['azoBbie U nuddy3HbIE TYMAHHOCTH. 3aBUCUMOCTD
ME3K3BE3/IHOT'O TOTJIOLICHUS OT JIJTMHBI BOJIHBI U BIIMSIHME HA 3BE€3HBIC BEIMUUHBI U LIBET
3BE3]1, ONTHYecKas TonmuHa. CBsS3b M30BITKA LIBETA C TOTJIOIIEHUEM B mojioce V.

[IpakTuka: PernieHne TEOPETUUECKUX W MPAKTUYECKUX OJUMMITMAIHBIX 3a7a4
Pa3HbIX YPOBHEW CIIOKHOCTH.

Tema 13. PaccesiHHbIE U [IAPOBBIE 3BE3/IHBIE CKOTUICHHUS.

Teopus: Bo3pact, huszndeckue CBOMCTBA CKOIUICHUN U OCOOCHHOCTH, BXOISAIINX B
HUX 3Be37. OCHOBHBIEC PA3IUYMS MEXAY PACCESIHHBIMU W IIAPOBBIMHU CKOIUICHUSIMU.
JIB>KeHHsT 3BE3]l, BXOIAIIMX B CKOIUIEHWE. METOon «IpyNmoBOrO Mapajiakca
ONPEAECTICHUS PACCTOAHUSA JI0 CKOTIJICHUS.

[IpakTuka: PemieHne TEOPETUYECKUX W TPAKTUYECKUX OJUMIIMAIHBIX 3a/1a4
Pa3HBIX YPOBHEU CIIOKHOCTH.

Tema 14. Kocmouorus. O61ue mpeacTaBiIeHus 0 CTPYKType BeeneHHoM.

Teopus: 3akon Xa00y1a, KOCMOJOTMYECKOE KpacHoe cmelieHue. PenukToBoe
M3JIydeHHEe, €ro CIEKTp U (uIyKTyanmuu spkKocTH. bosbinoit B3peiB. MHusmmonHas
teopus. IlepBuunbplii HykieocuHTe3. IlepBuunHas pexkoMOuHamus. Pacmmpenue
Bcenennoit. Ilpommoe m Oynymee Bcenennoii. Mopenb OJHOPOJHOW HM30TPOITHOM
Bcenennoit ®punmana. AnbTepHaTUBHBIE Mojien BcenenHoil. bapuoHHoe BeliecTBo,
TEMHasi MaTepus U TeMHasi sHeprus. Kputnueckas miotHocTs Beenennoil. MaciutaOHbIN
(daxTop. YriaomepHoe M (HOTOMETPUYECKOE PaACCTOSHMSA. POCT HEOTHOPOIHOCTEH BO
Bcenennoii.

[IpakTuka: PemieHne TEOPETUUECKUX W MPAKTUYECKUX OJUMITMAIHBIX 33134
Pa3HBIX YPOBHEU CIIOKHOCTH.

Tema 15. Utorosas paboTa no npoieHHOMY MaTepuay.

[Ipaktuka: TectoBasg uToropast oIMuMInuaaa.

YYEBHBIN IJIAH
Ne | HammeHOBaHHE TeMBbI KosmnuecTBo yacos DopMbI
n/n Bcero | Teopus | Ipakruka | MPOBCACHHH
1. BBenenue B kypc «ACTpoHOMUS U 1 1 0 becena
acTpoMeTpusi». MHCTpYKTax 1o TeXHUKE
0€30I1aCHOCTH.
2. DeMeHTh OpOUT B 001EM ciydae. 3 1 2 YcTHBIN onpoc.
[IpakTnueckue
YIPaKHEHMSL.
3. ['nma3 xak onTuaeckuit mpuoop. 3 1 2 becena.
[IpakTrueckue
yIpakHEHUSI.
4. [TonsiTue HeOeCHOM chepsbl. 3 1 2 becena.
[IpakTnueckue
yIpaKHEHUS.
5. ConHeuHble U JIyHHBIE 3aTMEHUS, UX 2 1 1 becena.
THUIIBI, YCJIOBHSI HACTYIUICHHUSI. [IpakTuyeckue




yIpakHEHUSI.
6. HebOecnas mexanuka. Kuaemaruka. 2 1 1 Becena.
JrnHamuka. [IpakTnueckue
yIpakHEHUSI.
7. Actpomerpus. Cuctembl KOOpAUHAT. 3 1 2 becena.
AOeppanus cBeTa. [IpakTnyeckue
yIIPasKHEHHS
8. N3mepenne Bpemern. CUCTEMBI cueTa 2 1 1 becena.
BpeMeHHU. KaneHaaps. [IpakTueckue
yIPaKHEHHUSI
9. Jswxkenue Jlynsl. Cucrema 3ems-JIyHa. 2 1 1 becena.
JBmxenue y310B opOuTsl JIyHBI. [IpakTueckue
yIPaKHEHHUSI
10. | OnTuka. Actpodusnueckue npruOOpHI. 2 1 1 becena.
CoBpeMeHHBIC TPUEMHUKHU U3JTyUCHHUSI. [IpakTHueckue
yIIPasKHEHHSI
11. | Actpodusuka. CBoiicTBa U3TyYCHUS. 4 1 3 becena.
[IpakTueckue
yIPaKHEHHUSI
12. | I'anakTrueckas actpodusuka. ['amakruka 2 1 1 becena.
U TAIaKTUKH. [IpakTuueckue
yIIPasKHEHHS
13. | PaccessHHBIC 1 IApPOBBIC 3BE3THBIC 4 2 2 Becena.
CKOIUJICHUS. [IpakTrueckue
YIPaXKHEHUSI
15. | Kocmororus. OOuiue npeacTaBaeHus o 2 1 1 becena.
CTpyKType BeeneHHom. IIpakTueckue
yIIPasKHEHHSI
16. | UroroBas paboTa 1o npoiieHHOMY 1 0 1 [Ipomexyrouna
MaTepHany. s aTTEeCTAIHS
Hroro 36 15 21
KAJIEHJIAPHbBIN YYEBHBIN I'PA®UK
JononuurensHas o01ieoOpa3oBarenbHas
Ne PesKiM TeSTENBHOCTH o01Iepa3BUBAalONIasl MPOrpaMMa TEXHHUECKOM
n/n HaNpaBJICHHOCTU «ACTPOHOMHUS U
aCTPOMETPUSI»
Hauaso yueOHoro rosaa 01 centsiOpst 2023 roaa
5 [Tpo1omKUTENTEHOCTH YUeOHOTO 18 yueOHBIX Heelb
MeproJia Ha KAKJIOM roay 00ydeHus
3 [TpoomKUTENEHOCT YUeOHOM 5-6 nmeit
HEJIETN
4. | IleprnoIMuHOCTh YUEOHBIX 3aHSATUN 1 pa3 B HExemnto
5. | Kon-Bo 3aHsTHil B yueOHOM roay 36 3aHATHI
6. | Kon-Bo yacoB B yueOHOM rojy 36 yacoB
7. | OxoHyanue yuyeOHOTO roga 30 mas 2024 rona
8 [lepuon peanuzanuu NporpamMmsl ¢ 01 cenTsa0ps 2023 roga no 30 mas
' 2024 rona




COJEP/KAHMUE ITPOI'PAMMBI
2 roa o0yuenus (72 yaca, 2 4yaca B He/leJ110)

Tema 1. Cunrakcuc s3pika Python 3

Teopus: 3nakomctBo ¢ IDE — Replt u cucremoii xonTpoist Bepcui - GitHub;
OO0bekThl M ccbulky; Tumbl U omepauuu s3bika Python; Yucnma m auHammueckas
tunu3zanus; CTpOKU, COUCKH U CJIOBapH.

[Ipakrtuka: [IpakTueckoe 3aHaTHE MO 0a30BBIM IPUHIIUIIAM UCIIOIb30BaHUS YHCEI,
CTPOK, CITUCKOB U CJIOBapen.

1o 3aBepmIeHUU TEMBI IPEAYCMOTPEH YCTHBII OIPOC.

Tema 2. [{ukiibl ¥ BETBICHUSA

Teopust: YcnoBHslil oneparop BeTBieHus if; Jlornyeckue onepanuu; Oneparopsl
nukia for u while; ['eHepaTop mociaenoBaTeIbHOCTH range.

[IpakTtuka: IlpakTHyeckoe 3aHATHE MO MNPHUHIUMIIAM HCIIOJIb30BaHUS ONEPATOPOB
LUKJIOB Y BETBIICHHIA.

[To 3aBepieHNH TEMBI MIPETYCMOTPEHA CaMOCTOSITENIbHAsA padOTa: UCIOJIb30BaHUE
Te€HEPATOPOB.

Tema 3. Moaynu u 6M0JIMOTEKH

Teopusi: Coznanue W BbI3OB (PyHKIMM; OOMacTU BUIUMOCTU; APryMEHTHI U
onucaHusi GyHKUHUH.

[Ipaktuka: [TpakTnyeckoe 3aHATHE 110 MPUHILIMIIAM HCIIOIb30BAHUS PYHKIUH.

ITo 3aBepiIeHUU TEMBI MPEAYCMOTPEHO MPOMEKYTOUHOE TECTUPOBAHHUE.

Tema 4. Oynkiuu B Python 3

Teopusa: Cozmanue u BbIBOB (yHKIMIA; O0nacTu BUAUMOCTH; APryMEHTHI H
onucanus GyHKIUH.

[Ipakrtuka: [IpakTuyeckoe 3aHITHE 110 UCTIOJIB30BAHUIO (DYHKIIHIA.

o 3aBepIEeHUU TEMBI IPEAYCMOTPEHO MPOMEKYTOUHOE TECTUPOBAHHUE.

Tema 5. Pacuupennsiit pynkunonan si3sika Python 3

Teopus: Bcrpoennsie ¢ynkmum map, jion, sum, upper, lower, min, max, ord;
Cnuckossie BktoueHus ; KimtoueBsie ciioBa global u local, pacnakoBku; bubnuoteku: os,
random, time, functools.

[Ipaktuka: [IpakTuueckoe 3aHsATHE MO MPHUHIMIIAM HUCIOJIb30BAaHUS BCTPOEHHBIX
METOJIOB U OMOJIMOTEK, KIIFOUEBBIX CJIOB U ONIEPATOPOB.

[To 3aBepuieHUM TeMbl MPEAYCMOTpPEHA CaMOCTOsITeNbHas paboTa: BceTpoeHHble
(YHKIIUY ¥ METO/IBI.

Tema 6. bubnanoreka matplotlib
Teopus: Iloctpoenue paBymepHbIX TrpadukoB B Oubmuorexke matplotlib;
[TapameTpuueckoe 3a1anne; AHUMAIUS.



[IpaxTuka: [IpakTrueckoe 3aHsATHE MO UCHONAB30BaHuI0 Matplpotlib: moaknrouenue
OMOJIMOTEKH, BEIOOP criocoba mocTpoeHus rpaduka, mapaMeTpbl 0TOOpakeHus rpaduka,
MOJNUCH U TTapaMeTPbl 0CeH, 0TOOpakeHNE HECKOJIbKUX rpa)MKOB HA €TUHOM TMOJIE.

[lo 3aBepuieHHH TeMBI TPEIYCMOTPEHA CaMOCTOSATENbHAs paboTa: MOCTPOEHUE
JIBYMEPHBIX TpPa(UKOB THUMOBBIX (YHKIUNA, MOCTPOCHUE HECKOIBKUX TpaduKoB Ha
€MHOM I10JI€.

Tema 7. bubnuoteka pandas

Teopus: OOwexT DataFrame it MaHUIyTHpPOBAaHHUS WHIAECKCHUPOBAHHBIMHU
MacCUBaMH JBYMEPHBIX JaHHBIX; WHCTpYMEHTHI mjis OOMEHa JaHHBIMH MEXITY
CTPYKTypamMu B mamsaTd W (aimamu pa3nmuyaHbix ¢GopMatoB; BcTpoeHHBIE cpencTBa
COBMEIILICHUS JAHHBIX U CLIOCOOBI 00pa0OTKH OTCYTCTBYIOIICH HHPOPMAIIHIH.

[Ipaktuka: IlogkmroueHue OUOIMOTEKH, OOpabOTKAa TECTOBBIX JaHHBIX,00MEH
JTAHHBIMH MEXKIY CTPYKTYpaMd B MaMsITH, OOMeH (aillaMu, anmpOKCHMHPOBAHHUE U
WHTEPHOJUPOBAHUE IAHHBIX.

[To 3aBepuieHHH TEeMBI TPEAYCMOTPEHA caMOCTOATENbHas paboTa: oO0paboTka
TECTOBBIX JJAHHBIX ACTPOHOMUYECKUX HAOIIIOICHUM.

Tema 8. bubaunoTeka astropy

Teopus: KonBepranus (Gpu3n4ecKux BEIUYUH, BHIIIOJTHEHHE YUCICHHBIX PACUYETOB;
[lepecuér koopauHat B pasziuuHble cucteMbl; OOpaboTka n3obOpaxeHuit B (popmate
FITS.

[Ipaktuka: [IpakTudyeckoe 3aHATHE IO HKCIOJB30BAHUIO astropy: MOAKIIOYECHHE
OMOIMOTEKH, IPEOOPa30BAHNE CUCTEM HEOECHBIX KOOpPAWHAT, MOJIUCH M MapaMeTphl
ocell KOOpAUHAT, MOJy4eHUue U 00padoTKa U300paKEHUI aCTPOHOMUYECKUX OOBEKTOB.

[To 3aBepuieHMH TEeMBI MPEAYCMOTpPEHA CaMOCTOSITENbHAs paboTa: MOJy4YeHHE U
00paboTKa U300paKEHUI aCTPOHOMHUECKUX OOBEKTOB.

Tema 9. bubnuoreka sunpy

Teopus: TlomydyeHrue HaHHBIX COJMHEYHON akTUBHOCTH; Ilowck B 0asze 3HaHWH IO
renodusndeckuM coobiTusAM; Pabota ¢ pesynbratramu mowcka; Co3maHue KapT Ha
noBepxHoctu ConHila; Busyanuzamus kapT.

[Ipaktuka: [louck um 3arpy3ka nanueix u3 JSOC, kaprorpaduyeckue HTaHHBIC,
napameTpbl, 00pe3ka KapT U 00bETUHEHHUE TUKCENCH.

[To 3aBepmieHMM TEeMBI TPEIYCMOTPEHA CaMOCTOSATENbHAs paboTa: MOCTPOCHUE
KapTorpaduuecKux JaHHBIX COJIHEYHOW aKTUBHOCTH.

Tema 10. [TonroroBka u npe3eHTanys NIPOSKTOB AETEN

Teopus: Koncynpranuu no co3ianuio padoT v NpoeKToB oOydaromuxcsa. TpeHuHr
IO 3alUTE MPOEKTA.

[IpakTuka: Pa3paboTka u neyaTh pabOT U MPOEKTOB O0yJAIOLITUXCSI.

[To 3aBepiIeHUN TeMbI TPEAYCMOTPEH TBOPUECKHUI OTIET 00YyJarOIIUXCSI.

YUEBHBIN ILIAH

Ne | HamMeHOBaHHE TeMBI KosanuyectBo yacos DopMbI
n/n NMpoOBeAeHUs

Bcero ‘ Teopus ‘ IIpakTuka




1. Cunrakcuc s3bsika Python 3 7 3 4 Becena.
[IpakTueckue
YIPAKHEHUSL.
2. [{uKIbl U BETBICHUS 7 3 4 VYcTHbIl onpoc.
[IpakTnueckue
YIPAXKHCHUSL.
3. Monynu u 6ubIuoTeKu 7 3 4 Becena.
[IpakTueckue
YIIPAKHEHUSL.
4. Oynkuuu B Python 3 7 3 4 becena.
[IpakTueckue
YIPAKHCHUSL.
5. Pactmpennsiii GyHKIIMOHAT SI3bIKA 7 3 4 Becena.
Python 3 [IpakTuueckue
YIPaKHEHUSL.
6. bubnuoreka pandas 7 3 4 becena.
IIpakTueckue
YIPAKHCHUSL.
7. bub6nuoreka matplotlib 7 3 4 Becena.
[IpakTueckue
YIPaXKHEHUSI
8. bubnuoreka astropy 7 3 4 Becena.
[IpakTnueckue
YIPaXKHEHUSI
9. bubnuoreka sunpy 7 3 4 becena.
IIpakTueckue
YIPaXKHEHHSI
10. | IloxroroBka M mpe3eHTALUs] MPOEKTOB 9 3 6 becena.
Jeren [IpakTueckue
YIPaXKHEHUSI
Hroro 72 30 42
KAJIEHJAPHBIN YYEBHBINA T'PA®UK
JononHuTenbHas 00meodpa3oBaTenbHas
Ne PeIRIM HeSTENBHOCTH o011epa3BUBaroIIas MPorpaMMa TeXHHUECKOH
n/m HAIpPaBICHHOCTH «ACTPOHOMUS
aCTPOMETPHUS)
Hauasno yueOHoro rosaa 01 centsiOpst 2023 roana
5 [TpoaomKUTENTEHOCTD Y4EOHOTO 18 yueGHbIX HEsICIb
neprojia Ha KaXKJJOM roay oOy4eHus
3 [TpoaomKUTENbHOCTD YUEOHOM 5-6 mHeit
HEJIETN
4. | IlepnonnyHOCTh YUCOHBIX 3aHATUN 2 pasa B HEJIEIO
5. | Kon-Bo 3ansiTuii B yueOHOM rojy 72 3aHATUS
6. | Kon-Bo yacoB B yueOHOM rojy 72 yaca
7. | OxoH4yaHue y4eOHOro roja 30 mas 2024 roga




8 [Tepuoa peann3zanuu nporpaMmbl c 01 cents16pst 2023 roxa no 30 mas
' 2024 rona

Bocnurate/ibHbIH KOMIIOHEHT OCYLIECTBJISIETCS 10 CJIeAYI0IIMM
HANPaBJeHUSIM OPraHU3alMHi BOCIIUTAHUSA W CONUATHU3ANMU 00yUAIOUIUXCS:
rpaX1aHCKO-TIATPUOTUYECKOE
HPABCTBEHHOE U TyXOBHOE BOCITUTAHUE;
BOCIHUTAHUE MOJIOKUTEILHOTO OTHOIICHUS K TPYly U TBOPUYECTRY;
MHTEIJIEKTYalIbHOE BOCITUTAHUE;
310pOBbECOEpEraroiiee BOCIUTaHUE;
MIPaBOBOE BOCIUTAHUE U KYJIbTYpa O€30MaCHOCTH;
BOCIIUTAHUE CEMEMHBIX LICHHOCTEH;
dbopMupoBaHHEe KOMMYHUKATHUBHOM KYJIbTYPHI;
: 3KOJIOTUYECKOE BOCIIUTAHUE.

Lens — popMupoBaHre rapMOHUYHOMN JIMYHOCTHU C IMIUPOKUM MHPOBO33PEHUYECKUM
KPYT'030pOM, C CEPhE3HBIM 0ara’xoM TEOPETUUECKUX 3HAHUM M MPAKTUYECKUX HABHIKOB,
MOCPEACTBOM MH(POPMAITMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHA.

Hcnons3yembie  (GopMbI BOCIHTATEIBHOM pabOThI: BUKTOPHUHA, SKCKYPCHUH,
WUTPOBBIC MMPOTPAMMBbI, TUCITYTHI.

Metonpl: oeceqa,  MUHU-BUKTOPHHA,  MOJCJIMPOBAHUE,  HAOJIIOJEHUS,
CTOJIKHOBEHHMS B3MJISIIOB U MO3ULINI, TPOEKTHBIN, TOUCKOBBIH.

[InaHupyembIii pe3ysbTaT: TMOBBIINICHHE MOTHUBAIMU K H300pETaTeNbCTBY U
CO3/IaHUI0 COOCTBEHHBIX KOHCTPYKIMM; CPOPMHUPOBAHHOCTH HACTOMYHUBOCTH B
OOCTWKCHUU 1ENW, CTPEMIICHHE K TMIOJYYEHHIO KAd€CTBEHHOIO 3aKOHUYEHHOTO
pe3yibTara;, yMmMeHue paboTrarh B KOMaHjae; CHOPMHPOBAHHOCTH HPABCTBEHHOIO,
MO3HABATEIbHOTO U KOMMYHHKATUBHOTO MTOTEHIIMAIOB JINYHOCTH.

CoNOORLDE

KasiengapHblii VIaH BOCIMTATEIbHON padoThI

No HasBanue meponpusirus, Hanpasnenus BocriurarensHod  |[@opma Cpoku
/i | coObITHs paboThI MPOBEIEHNS | IMPOBEACHUS
1. MucTpykTax o TeXHUKE |[be30MacHOCTh U 3JJ0POBbI B pamkax CeHTts0pb
OesomacHocTH Tpu pabore ¢ | o0Opa3 KU3HU 3aHATHN
KOMITBIOTEPaMHU
POOOTOTEXHUICCKAM
KOHCTPYKTOPOM, IpaBuiIa

IMOBCACHUS HA 3aHATHAX

2. Wrpel Ha 3HAKOMCTBO U HpascTBeHHOE BocTIUTaHUE B pamkax Centsi0pb- Maif
KoMaH1000pa3oBaHue 3aHATHN
3. becena o coxpaneHnn I'paxxmancko-maTpuoTnyueckoe B pamkax CeHTtsi0pb- Maii
MaTepHaIbHBIX [IEHHOCTEH, BOCIIMTAHUE, HDAaBCTBEHHOE 3aHATHI
OepeKHOM OTHOIICHUH K BOCIIUTAHUE
000pyIOBaHUIO
4, 3amuTa IpoeKTOB BHYTPHU HpascTBeHHOE BOCTIUTaHUE, B pamkax OKTA0pB- Mait

TPYTIITBI TPYZOBOE BOCIIUTaHHE 3aHATHN




'Y4acTue B COpeBHOBaHMSIX Bocnurtanne B pamkax OKTA0pB- Mait
pa3IMYHOrO YpOBHS WHTEJUIEKTYaJIBHO- 3aHATHI
[MO3HaBaTEIbHBIX HHTEPECOB
becena o npazanuke «/leHb I'paxxnancko-narpuoruydeckoe, [B pamkax deppaib
3amUTHUKa OTe4ecTBay HPAaBCTBEHHOE U JYXOBHOE 3aHATHN
BOCIIMTAaHUE; BOCITUTAHNE
CEMENHBIX IEHHOCTEN
7. becena o nmpa3gHuke «8 MapTa» I'paxnancko-natpuoTuueckoe, (B pamkax Mapr
HPAaBCTBEHHOE U AYXOBHOE 3aHATHI
BOCIIMTAHUE; BOCIIUTaHNE
CEMEUHBIX LIEHHOCTEN
8. OTKpBITHIC 3aHATHUS AJIA Bocnuranue noiaoxuTenbHoro (B pamkax /lexabpb, mait
ponuTenen OTHOLLUEHUS K TPYLy U 3aHATUN
TBOPYECTBY; HHTEIUIEKTyAIbHOE
BOCITUTaHUE; HOPMUpPOBAHUE
KOMMYHHUKAaTHBHOU KYJIbTYPBI

HopmatuBHBIE TPAaBOBBIE aKThI

1. ®enepanbubiii 3akoH «O0 oOpazoBanuu B Poccuiickoil ®enepauuu» OT
29.12.2012 Ne 273-®3.

2. VYxa3 Ilpesunenta Poccuiickoii ®enepamun «O Mepax no peanusaunuu
roCyIapCTBEHHON MOJUTHKHU B 001acTu oOpa3oBanus u Hayku» oT 07.05.2012 Ne 599

3. VYxka3 IIpesunenrta Poccuiickoit deneparmm «O MEpONPUATHSX 10 peaTH3allun
roCcyJ1IapCTBEHHOM colranbHOM noauTukm» ot 07.05.2012 Ne 597.

4. Tlpuxa3z MunuctepctBa npocpenieHus: Poccutickoit @enepanuu ot 27 U0
2022 toma Ne 629 "O6 ytBepxkaenuu I[lopsinka opraHuzaluu U OCYIIECTBICHUS
o0pa3oBaTeNbHON  JESITENIBHOCTH TI0  JIOMOJIHUTEIBHBIM  00IIe00pa3oBaTeIbHBIM
nporpamMmmam”

5. IlocranoBnenue ['7aBHOro rocynapCTBEHHOTO caHUTapHOTO Bpaya PD ot
28.09.2020 Ne 28 «O6 ytBepxkaennu canutapHbix npasun CII 2.4.3648-20

«CaHHUTapHO- PMUAEMUOJIOTHYECKUE TPeOOBaHUSI K OpraHU3allid BOCIHUTAHUS U
00y4eHUs, OTJbIXA U 03I0POBJICHUS IETCH U MOJIOACIKI .

6. Pacnopspkenue IlpaBurenbctBa Poccuiickoit deaeparuu ot 31.03.2022 roga
No 678-p «O6 yrBepxknenun KoHienuuu pa3BUTHS TOMOJHUTEIHLHOTO 00pa30BaHUS
nereit 1o 2030 ronxax.

7. Tlpuka3 MunnctepcTa oopazoBanusi Kanununrpaackoi o6gactu ot 26 utoss
2022 roma Ne 912/1 "O6 ytBepxknenuu Ilmana pabGotel mo peanusanuu Konmenmu
Pa3BUTHS JTOMOJHUTETHLHOTO obOpaszoBanus nererd 10 2030 roma, I sram (2022 - 2024
ronapl) B Kanunuarpaackoi obnactu u LleneBbix mokaszareneii peanm3anun Konmneniym
pa3BUTHS JOMOJHUTENBHOTO oOpa3oBanus nerer mo 2030 roga B KammuuHrpamckon
obnactu"

NudopmanunonHoe odecredyeHue NPOrpaMmmabl
HNuTepHer-pecypcesbl:



Kocmomornyeckuit cumyssrop illustris http://www.illustris-project.org/

The International Astronomy Olympiad http://www.issp.ac.ru/iao/

The Asian-Pacific Astronomy Olympiad
http://www.issp.ac.ru/iao/apao/apaoatao.html

British Astronomy & Astrophysics Olympiad
https://www.physics.ox.ac.uk/olympiad/PastPapers.html

HaHI/IOHaJIBHOC YIIPaBJIICHUC II0 a3POHABTHUKC MW HCCIICAOBAHUIO KOCMHYCCKOI'O
npoctpanctBa HACA https://www.nasa.gov/

FOCYIIapCTBGHHa}I KOpHOpaIII/IH 10 KOCMI/I“IGCKOﬁ ACATCIIbHOCTHU «POCKOCMOC»
https://www.roscosmos.ru/

https://make-3d.ru/articles/chto-takoe-3d-ruchka/
http://3dtoday.ru/wiki/3d_pens/https://mysku.ru/blog/china-stores/30856.html
https://geektimes.ru/company/top3dshop/blog/284340/
https://habrahabr.ru/company/masterkit/blog/257271/

https://www.losprinters.ru/articles/trafarety-dlya-3d-ruchek

Cnucok ureparypbl
HopmaTuBHBIE TOKYMEHTBI

KonBenuuss o mpaBax peOeHka, ogoOpeHHas reHepainbHoll AccambOneeit OOH
20.11.1989 r.

Koncrurynust Poccutickon @eneparuun

®enepanbublil 3akoH Poccuiickoit @enepamun ot 29.12.2012 1. No273-D3 «O6
obOpazoBanuu B Poccutickoit denepanminy.

®enepanbbiii 3ak0H 0T 31.07.2020 1. No304-®d3 «O BHECEHUM U3MEHEHUW B
®denepanbHbIi 3aKk0H «O0 oOpazoBanuu B Poccuiickoit deaepariuu mo Bompocam
BOCITUTAHUS 00YYaIOMUXCS).

IIpuka3 MunucrepctBa npocsenienus Poccuiickoin @enepanun ot 09.11.2018 r.
Ne 196 «O6 yrBepxnenun Ilopsinka opraHu3aluu U OCYIICCTBICHUS
0o0pa30BaTeNbHON AESITENLHOCTH O JOIMOJHUTENIBHBIM 00111€00pa30BaTEIbHBIM
Iporpammam».

[TocTanoBnenre [ 7aBHOTO TOCYJapCTBEHHOTO CaHHTApHOTO Bpada P®D ot
28.09.2020 Ne 28 «O6 ytBepxaeHuu canuTapubix npasun CIT 2.4.3648-20
«CaHUTapHO-3MUIEMUOIOTHYECKIUE TPEOOBAaHMSI K OpTraHWU3AIMA BOCIUTAHUS H
oOy4eHws, OTIbIXA U O3JI0POBJICHUS JIETEH U MOJIOJACIKI.

JIuteparypa ajs rnegarora
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bank M.b., lemun B.T"., Kynuneia A.JI. COopHUK 337124 110 HEOECHOM MEXaHUKE
U KocMoauHamuke. 1972.

['ony6esa O.B., 3axapos I0.I'., CenxeBuy A.A. Actporomus. 1968.
CypauH - AcTpoHOMHUYECKHE 3a/1aud ¢ permeHussMu. 2002.
Kononosuu 3.B., Mopo3 B.1. - O6mmii kypc actponomuu. 2001.
Kopotues O. H. Actponomust ais Beex. 2008.

Kynukosckuii [1.I'. CipaBounuk aro6utesns actpoHomun. 2002.

JIytu, M. [IporpammupoBanue Ha Python. T. 1 / M. Jlyt. — M.: Cumsomn, 2016.
— 992 c.

JIytu, M. [IporpammupoBanue Ha Python. T. 2 / M. JIyti. — M.: CumBomn, 2016.
— 992 c.

Ky3bemenko, H.I'. Kommistotepnsie cetu u ceteBbie TexHonornu / H.I'. Ky3pMeHko.
— CI16.: Hayka u Texnuka, 2013. — 368 c.

MakcumoB, H. B. Apxutekrypa OBM wu BbruncnurensHbix cuctem / H.B.
Makcumog, 1.H. ITomos, T.JI. [TapTeika. — M.: @opym, Uadpa-M, 2013. — 512
C.
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