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BBEJIEHUE

BHenpenue mMpoeKTHON NESTeTLHOCTH B OOpa30BaTENIBHBINA TPOIECC MPU3BAHO
CIIOCOOCTBOBATh PA3BUTHIO Y YyYaIIMXCS HEOOXOAMMBIX HAaBBIKOB, TaKWX Kak
WHUITMATUBHOCTH, OTBETCTBCHHOCTH, MOBBIIIICHUS yueOHOU 3 pekTuBHOCTH. B CcBSI3M C
3THM, ONBIT POSKTHON pabOTHI SBISICTCS 0053aTEIBLHBIM DJIIEMEHTOM 00pa30BaTEIILHOM
pPOrpaMMbl, COOTBETCTBYIOIIMM TpeOoBaHUsAM DenepaqbHOr0 TOCYIapCTBEHHOTO
oOpazoBarenpHOro cranaapra (®I'OC) ocHOBHOTrO 00IIero oOpa30BaHUS M CPETHETO
obmrero odpaszoBanus [1].

B otnrune ot npenpaymniux, HoBblii @I'OC oprueHTHPOBAaH Ha HOBBIC PE3YJIHTATHI
oOydJaroIMXcs, TaKWe KaK JIMYHOCTHBIC, IMPEIMETHBIE M MeTanpeaMeTHbIe. s
TOCTH)KCHUSI JTUX PE3YJIBTaTOB HCIOJIB3YIOTCS YHHBEpCAIbHBIC y4YeOHBIC JEUCTBHSA,
KOTOpbIe (POPMHUPYIOTCS Ha OCHOBE CHCTEMHO-IIEATEIBHOCTHOTO Toaxona. [IpoekTHas
JeSTeNFHOCTh pacCMaTpUBAeTCs KaK OOWH W3 Hambosee 3>PPEKTUBHBIX CIIOCOOOB
pealm3anny 3TOro MoaX0/a.

Takum obpazom, ®I'OC TpelyeT OT 00yUaromuxcsi 00s13aTEIHHOTO BBHITTOJIHEHHS
M 3allUThl WTOTOBOTO IPOCKTA, KOTOPHIH MOXKET OBITh KaK TPEIMETHBIM, TaK H
MeTanpeaMeTHbIM [1].

Hcnonp3oBanue cBOOOJHOTO MPOrpaMMHOTO OOecreueHrs B 00pa3oBaTEIbHOM
mporiecce MoBbImaT ero dddekTuBHOCTh [2, 3]. B obmactu acTpoHOMHUM OJHOH W3
JTy4YIIUX KOMIBIOTEPHBIX MPOTpaMM SBJIsETCS CBOOOAHBIA muaHerapuii Stellarium.
[Iporpamma peamucTUYHO MOJIEPUPYET BHUJ 3BE3AHOTO He0A W ACTPOHOMHUYECKHE
SABJIICHUS KaK B TponuioM, Tak U B Oymymem [4]. Kpome TOoro, mcmoib3oBaHHE
nporpammel-tuianerapus - Stellarium mo3Bossier pemuTh MpPoOJIEMy OTCYTCTBHS B
o0pa3oBaTeIbHBIX OPTaHMU3AIUAX CIEIUATBLHBIX ACTPOHOMHUYECKUX MPHOOPOB, TaKHUX,

KaK TCJICCKOII, IIPCA0CTaBIIAA O6y‘{aIOH_[I/IMC$I AOCTYII K UMUTAllUX 3BC3JHOI'O Heoa.



Hcnonb3oBanue nporpammbl-iianetapus Stellarium B nmpoekTHoM AeSTeIbHOCTH 110
aCTPOHOMMH TO3BOJISIET clenaTh O0Opa3oBaTeNbHBIM mpolecc Oosee  MPaKTHKO-
OPUEHTHUPOBAaHHBIM M MHTEPAaKTUBHBIM. Stellartum paer BO3MOXHOCTH OOyYarOIIUMCS
CaMOCTOSITENILHO ~ HCCJIEIOBaTh  ACTPOHOMHUYECKHE  SIBIICHWS,  pa3BUBas  HX
HCCIIEIOBATENILCKME HABBIKM M MHTEPEC K IpeaMery. Y HHUX (GOPMHUPYETCS MOTHBAIMS K
CaMOCTOSITEILHOMY H3YYEHHIO aCTPOHOMMYECKUX SIBJICHUM, OJjaromapsi BO3MOXKHOCTH
«BUJIETb» U «YNpaBJsATh» HeOecHbIMU oOObekTaMu. IllkonbHuKM yuaTcsi paboTaTh ¢
uHpOpMaImer, CTaBUTh 1ENH, (HOPMYJIUPOBATH THUIIOTE3bI, MPOBOAWTH HAOIIOICHUS W
JeNaTh 0OOCHOBAaHHBIC BBIBOJIBI Ha OCHOBE HU(POBBIX Mojeici. Pa3BUBalOTCS HABBIKU
BU3yaTU3aIlMl MHGOPMAIIMM W TYOIMYHBIX BBICTYIUICHUW. [IpUMEHSIOTCS 3HaHUS W3
JPYTUX TIPEIMETOB.

O0BeKT HCCJIeTOBAHUS MPOEKTHAs EeITEIbHOCTD o0yJaromuxcs
o011eo0pazoBaTeIbHBIX OpraHU3alUi.

IIpeamer ucciie0BaHUA: HCIOIH30BAHNUE MPOTPAMM-CUMYIISITOPOB B TPOESKTHOM
JesTEeNBHOCTH 00ydaronuxcsi o0eo0pa3oBaTeIbHbIX OpraHUu3aIHii.

Heab: pa3zpaboTka METOAMYECKUX PEKOMEHAAIMS 10  HMCIHOJIb30BAHUIO
nporpaMMbl-TutaneTapus  Stellarium B IPOEKTHOM JESITENTBHOCTH O0YyYarOIIUXCs
0011e00pa3oBaTeIbHBIX OpraHU3aIlii 10 aCTPOHOMHUH.

I'mnmoTe3a: B mPOEKTHON NEATENBHOCTh OOyYaromuXxcs 00I1eo0pa3oBaTeIbHBIX
OpraHu3anuid MO0 AacCTPOHOMHHM BO3MOKHO HCIIOJIb30BAaHUE MPOTPaMMBbI-TITIAHETAPUS
Stellarium.

3anaum ucciae0BaHNSA:

1. N3yuuTh  TEOpEeTHMYECKHE  OCHOBBI  TMPOCKTHOW  JESITEIbHOCTH B
o0Opa3oBaTeIpHOM MpoIiecce 00Ie00pa3oBaTeIbHBIX OpraHU3aIIHiM.

2. BrImotHUTE aHaM3 BO3MOKHOCTEN TTporpamMmbl-ianetapust Stellarium.

3. PazpaboTtath mpoekTHBIE 3aJaHUSl C HCIOJIB30BAHUEM IPOTPAMMBI
Stellarium jy1st 00y4JarOImMUXCs MO ACTPOHOMHH.

4, Pazpabotrarh  MeTOAMYECKHE  PEKOMEHJAIMM 1O  HUCIOJIb30BAHUIO
nporpaMmbli-iiaHerapus Stellarium B mpoekTHON AeATeNbHOCTH OOYYarolUXCs IO

ACTPOHOMMH.



5. AnpoOupoBaTh pa3pabOTaHHbIE NPOEKTHBIE 3aJaHUS W METOJAMYECKHE
PEKOMEH 1Al U.

OcHOBHBIE pe3ynbTaThl padOTHl ObUIM J0JIOKEHBI Ha Bcepoccuiickoit HayyHO
MPaKTUYECKON KOH(EpEeHUIMH ¢ MEXIyHAPOIHBIM YYaCTHEM CTYJIEHTOB, aClIUPaHTOB U
MoJOAbIX YyueHblx «OOpaszoBanue u Hayka B XXI Beke: maremaTuka, (QuU3MKa,
uHpopMaTHKa M TEeXHOJOrMM B cMmapT-mupe» (22.05.2025, r. KpachHospck) u
OMmyOJIMKOBaHbl B COOpPHHMKE MaTepHalioB ASTOM KOH(pEpEeHIMH, HHIECKCUPYEMOM B
poccuiickoil MH()OPMALMOHHO-AaHATUTUYECKONH CHCTEME HAay4HOIO0 IUTUPOBAHUS
PUHII.

BoinyckHas kBanuguKalMOHHasg paboTa BBINOJHEHA C  HUCIOJIb30BAaHUEM
pECypcoB J1abOpaTopuM MPaKTUYECKONM acTpOHOMHUM TexXHOMapka YHHBEPCATIbHBIX

negarornueckux komnereHuudt um. M.U. [Hunosoit KITIY wum. B.II. Acradsera.



I'JIABA 1 TEOPETUYECKHE OCHOBBI IPOEKTHOM JEATEJBHOCTHU
OBYUYAIOIIUXCA OBIIEOBPA3OBATEJIBHBIX OPTAHU3AIIUM ITO
ACTPOHOMUHU

1.1. O0mas xapakTepucTUKA MPOEKTHON AeAITeJILHOCTH

denepanbHBIA TOCYIaPCTBEHHBIM 00pa30oBaTeNbHbINA CTaHAAPT MOCTABUII 1EIb Ha
dbopMupoBaHUE JUYHOCTHBIX XaPAaKTEPUCTUK BBITYCKHUKA, BaXXHBIM DJIEMEHTOM
KOTOPBIX SIBJSICTCS  BJIQJICHUE OOYyYaIOIIUMHUCS, TMPOCKTHOW, WHOOPMAIMOHHO-
MO3HABATEILHOM U APYTUMHU BUIAMU JEATEILHOCTH [5].

[TonsiTue «ymnpaBieHUE TMPOEKTaAMU» IMOJpPa3yMEBaeT, YTO JHUYHOCTh TMpHU
CO3JIaHUM U pealh3alliy MPOEKTa, T0JDKHA MPUMEHSITh CBOW OMbBIT, 3HAHUSA U YMEHHUS C
[EJIbIO YAOBJIETBOPEHUS MOTPEOHOCTEN U KEJIaHWd, KOTOPhIE MOJpa3yMeBaeT MPOEKT.
OpHako yIOBIETBOPUTH 3TU IOKA3aTENM BO3MOXHBIM CTaHET TOJBKO TOTNA, KOTaa
OyIeT HalIeHO ONTUMAJIbHOE COUYETaHHE MEXAY IeNAMH, CpPOKaMmu, 3aTpaTaMi,
Ka4eCTBOM M JAPYTUMH XapaKTEPUCTUKAMU MPOEKTa [6].

JIist BceX MPOEKTOB XapaKTepHO HAJIMYME HECKOJBKO OOIIUX MPHU3HAKOB, IO
KOTOPBIM HUX MOXXHO OTJIMYUTH OT HMHBIX BHUJOB JEATEIbHOCTH. PaccMoTpum 3TH
XapaKTEPUCTUKHU [6].

1. BpemeHHOCTh — TI000W MPOEKT OTrpaHWYEH, TO €CTh MMEET CBOE HAYalo U
JIOTUYECKOE 3aKJIOUEHHE, KOrJa 3allJIJaHMPOBAHHBIE ILIEJIM BOIUIOMIAIOTCA B >KU3Hb. B
Clly4ae €CJIM OTPaHHYCHHE 1O BPEMEHU B IMPOEKTE OTCYTCTBYET, TO paboTa Haj ero
Pa3BUTHEM U pealin3alueil MOXKET OCYIIECTBIAThCS IJIUTEIbHOE BpeMs [6].

2. VHHUKaIbHOCTh — TPOEKT JOHKEH OBITh HEMOBTOPHMBIM, HE IOXOXXKHM Ha
JIpyrue npeablayuue NpoayKThl U UJIEH, U MOPOKIaTh HOBbIE PE3yJbTaThl [6].

3. llocnenmoBarenbHOCTH  —  JIFOOOM  MPOEKT  MPEACTaBIsiET  cOOOM
MOCJIeI0BaTENIbHBIE 3Tallbl peaM3allMi MPOEKTa, KOTOPbIE OrPaHUYEHHBI CTPOTHUMU

BpCMCHHBIMH TI'paHHLIaMH U O6J'IaI[aIOT 0COOBIMU oeiasaMu M 3aJadaMi. JIniib



OCYIIECTBIICHHE KAXKJOTO M3 MEPONPUITHI MOXKET MPUBECTU K YCICIIHOW peann3aiuu
npoekra [6].

Camo TOHSTHE «YTPABICHUE MPOEKTAMU» MOAPa3yMEBAET, YTO JIMYHOCTH MPHU
CO3JIJaHUM U pealn3alliy MPOEKTa, JOJDKHA MPUMEHSITh CBOM OMbBIT, 3HAHUS U YMEHUS C
L[ETBI0 YIOBJIETBOPEHUSI MOTPEOHOCTEN M >KeJaHUM, KOTOpPbIE MOJIPa3yMEBAET MPOECKT.
OnHako yJIOBJIETBOPUTH 3TH TOKA3aTEIM BO3MOXXHBIM CTaHET TOJBKO TOTJa, KOTJa
Oyner HaWIEHO ONTHUMaJIbHOE COYETAHHE MEXIY IeJIsIMU, CPOKaMHu, 3aTpaTamu,
KaueCTBOM M JIPYTHUMU XapaKTEPUCTUKAMU MPOeKTa [6].

K OCHOBHBIM XapaKTEpUCTHUKAaM MPOEKTa OTHOCITCS CIAEAYIOIINE NOKa3aTeu [6]:

o HaJIn4uue 1eu;

o CTpaTeTHsl PEIICHUS CYIIECTBYIONICH MPOOIEMBI;

o PEATUCTUYHOCTD 33 TlyMaHHOU UJIEH;

o ONpE/IEIEHHOE BPEMS;

o YHUKAJIBHOCTb;

. WHHOBAIIMOHHOCT;

. MOCJIEIOBATENIBHOCTh pPEeAIU3alNY;

. y4eT BO3MOXHBIX PUCKOB;

. MOCTOSIHHASA PedIEKCUS U KOHTPOJIb BBITIOJHSIEMBIX I€HCTBHIA.
VYpaBneHue MNpOEeKTaMu - CIOXKHBIM HMHTErpUpOBaHHBIM mpouecc. llpu

YIPaBIEHUH TPOCKTOM HEOOXOAMMO  TMPHUACPKUBATHCS ~ CTPOTOM  JIOTMYECKOM
MOCJICIOBATENIPHOCTH, OOBEIUHSIONIEH pa3IUYHbIe O00JIaCTH 3HAHUW W TIPOIECCHI
yIpaBiieHus MpoekTaMu. Eciu AeiicTBUS HE BBITIOIHAIOTCS B KAKOK-TO OJTHOM cdepe, TO
3TO BIMSAET U Ha Apyryro. 1loaTomy Bce mpoueccsl JOMKHBI OABEPTaThCs TIIATEILHOU
npoBepke. Hampumep, ecnu yinydmaercss OJHa Kakas-TO 3aJada, TO 3TO TaKXKE MOXKET
TO3UTHUBHO CKa3aThCsl HA BCEM IIPOEKTE B 11€JIOM [6].

JIro60ii TMPOEKT MpeACTaBICH B BHJE IMOCIENOBAaTEILHOCTH mporieccoB. [lon
MPOLECCOM TOHUMAETCS COBOKYIHOCTHb JCHCTBUW, HANPABICHHBIX HA MOJYYCHHE
HeoOxoauMoro pesynbrata. llporeccamu  ympaBisilOT CcaMu  JIFOJIM, SIBISIFOIIUECS
yjieHaMu KoMaHJbl. Yaine Bcero Mpolecchl MNPOeKTa (PUKCUPYIOTCS B IIJIaHE

MEPOIPHUITUH, KOTOPBIM NOAPA3yMEBAET IOATAIHYKO peanu3anuio mnpoekra. [lian



MEPOIPUITUN TAKKE JOJKEH OCYIIECTBISITHCS B ONMPEACICHHBIE BPEMEHHBIE TPAHUIIBI.
Kaxaplii mpOeKT OCHOBBIBAETCS HA 3aTpaTe JICHEKHBIX CPEACTB, MOATOMY JOJIKHA ObITh
COoCTaBjeHa MOJpoOHasi CMeTa, YYUTHIBAIOIIAs BCE HEOOXOIMMBIE pPAacCXOJbl, -
¢unaHcoBelil TiaH. Kpome ydeta QuHAHCOBBIX 3aTpar, MOT'YT ObITh MPUBJIEYEHBI K
peanu3aiu MNpoeKTa U COOCTBEHHBIE CPEACTBA M UMYIIECTBO OPraHU3aTOPOB, KOTOPHIC
JIOJKHBI OBITh OTPaXKEHBI B OTJEIbHOM IuTane [1].

Takum oOpa3oMm, mMpoeKTHasE JEATeNbHOCTb - CIOXKHAs MHOTrOJTaIHas
COBpPEMEHHAsl TEXHOJIOTUS, KOTOpas AaKTUBHO MPUMEHSETCS B pas3lU4yHBIX cdepax
Halero oOIecTBa W JaeT BO3MOXKHOCTh PEIINTh Kakue-Iu00 CYIIEeCTBYIOUIUE
npoOneMbl. st ee yCHemrHOro MPUMEHEHHUsI HEOO0XOJWMO HE TOJBKO BIAJIETh
COOTBETCTBYIOIIMMHU 3HAHUSMU B JAHHOW O0O0JacTH, HO M YyMETh IUIAHUPOBATh
CTpaTeTHIO0 TPOEKTa, YYUTHIBAsS BO3MOXKHBIC PHUCKH, (HOpPMUPYS OCOOBIC KpUTEpPUU
YCHEITHOCTH, a TaKXXe BBICTpauWBaTh CBSI3M M OTHOIIEHUS KakK BHYTPHU KOMaH]IbI
OpraHM3aTOpPOB, TaK U C NOTEHUMAJIbHBIMUA CIIOHCOPAMHU U MapTHEpaMu. B cBsI3U ¢ 3THM,
BJIAJCHUE HAaBBbIKAMU YIPABJICHUS MPOEKTa - BaXKHAS COCTABJAIONIAS JTaHHOU
TEXHOJIOTUHU, TaK KaK TMOTPEIIHOCTh XOTs Obl B OJHOM W3 MEPONPHUATUNA MPOEKTa
NpuUBEelIEeT K TOMYy, YTO caM OH He OyJeT peaqu30BaH Ha TOM YPOBHE, KOTOPBIU
IJIaHUPOBAJICS.

Bakneitmeit nemarorndeckoi 3agadeit spisieTcss GOpMUPOBAHUE Y IIKOJIBHUKOB
YMEHHUI OpPUEHTUPOBATHCS B paclIupsiomeMcs HHHOPMAIMOHHOM TPOCTPAHCTRBE,
N00ObIBaTh M TPUMEHATH 3HAHMS, IOJIB30BATHCS MPUOOPETEHHBIMU 3HAHUAMH JIJIS
pEelICHUs] TMO3HAaBAaTEIbHBIX M IIPAaKTUYECKHWX 3anad. He MeHee 3HauMMou 3agaden
ABIIAETCS OOYYECHHE INKOJBbHUKOB YMEHHUIO TUIAHUPOBATH CBOU JIEUCTBHS, TIIATEIHHO
B3BECIIMBATh NMPUHUMAEMBIE PEUICHUS, COTPYAHUYATh CO CBEPCTHUKAMHU M CTapIIMMU
[1].

Brenenue B y4eOHBIN MPOIIECC METOJIOB M TEXHOJIOTUN MPOCKTHOU JAEATEIHLHOCTH
JOJKHBI ~ TIOMOYbh  yYEHHKAM  TPHOOPECTH  BBINICTICPEYHCICHHBIE  HAaBBIKH.
[Ipeanonaraercsi, 4TO, BBIMOJHSS MPOCKTHYIO padOTy, IIKOJBHUKK CTaHYyT OoJjee

HWHUIIMaTUBHBIMH n OTBCTCTBCHHBIMU, ITOBBICAT 3(1)(1)6KTI/IBHOCTB y‘-IC6HOI>i



JEeSATENbHOCTH, TPUOOPETYT JOMOJHUTENBHYIO MOTHBaLMIO. [loaTOMY 00peTeHue omnbiTa
MIPOEKTHOU JEATEIBHOCTH ABIIeTCS 0OqHUM U3 TpedoBanuii GI'OC.

IIpexxne yeM meperuTH K PacCMOTPEHUIO CYTH IHMPOEKTHOM ACATEIBHOCTU U €€
NPUMEHEHUIO, HEOOXOAMMO OIpEAeNIUTh, KAaKO€ MECTO 3aHMMAaeT MPOEKTHas
neatenbHoCcTh B peanuzanuu @I'OC HoBoro nokoneHus [1]:

1. OcHoBHOe oTinune HoBoro CraHmapTa 3aKJIO4aeTcs B W3MEHEHHUH
PE3yNIbTATOB, KOTOPHIE MbI JJOJKHBI IOJYYUTh HAa BBIXOJIE (TJITAHUPYEMbIE IMYHOCTHBIE,
OpeIMETHBIE U METANpPEIMETHbIE Pe3yIbTaThl).

2. NHCTpyMEHTOM  JOCTHIKEHHS ~ JIaHHBIX  pEe3YyJbTaTOB  SIBJISIOTCS
yHUBEpPCaJIbHbIE yueOHbIe NeicTBUA (TporpaMMbl popmupoBanus Y'Y 1);

3. OcHoBHbIM ~ moaxoaoM  (opmupoBanuss YVY]J[, corjacHo HOBBIM
CrangapTam, sIBISIETCSI CACTEMHO-/IEATEIbHOCTHBIN TOIXO/I.

4, Opgnum U3 MeToAoB (BO3MOXXHO HambOoiee 3>(PGEeKTUBHBIM) pealu3aiuu
JAHHOT'O NOJIX0/a SIBJIIETCS IPOEKTHAs JAEeSTEIbHOCTb.

Opranuzanun  y4eOHO-UCCIIEIOBATENbCKOM U IPOEKTHOW  JAEATEIbHOCTU
o0yyaroumMxcs yAeNIseTcss NEepPBOCTEIIEHHOE BHHMAaHUE CO CTOPOHBI aJIMUHUCTpPALUU
mkoasl ¥ neparoroB. ®I'OC mnpenanonaraer o0sA3aTeNbHYIO MOATOTOBKY M 3alllUTy
UTOrOBOTO MPOEKTa MNPEIMETHOIO WJIM METANpeIMETHOTO XapakTepa Ha YpOBHE
cpeaHero oobirero oopazosanus [1].

Tpeboanue @OI'OC HOO, OO0, COO mnpenmonaraer ONpenCIEHHYIO
IIOCJIEIOBATENBHOCTD JEATEIBHOCTH BCEX YYACTHUKOB 00PAa30BaTEIBHOIO MpOLECCa IO
OpraHu3aluyd y4eOHO-UCCIE0BATEIbCKOM W TMPOEKTHON JeATeIbHOCTH. Y4YeOHO-
HCCJIEI0BATENbCKASI U MPOEKTHAS AEATEIBHOCTh OOYYarOLIUXCS SIBISETCS COCTaBHOM
4acThl0O OCHOBHOM o0Opa3oBaTelNbHOW mporpaMMbl IKoOdbl. s 3¢ dexTuBHOM
OpraHM3alluyd TPOEKTHO-UCCIIEI0BATENICKON NIEATEIBHOCTH HEOOXOIUMO MPOIyMaTh
QITOPUTM JEHUCTBUM M aJAMMHUCTPALMM IIKOJIBl W TEIaroru4ecKoro KOJIJIEKTHBA IO
peanus3anuy JaHHOTO HANPABIECHUS JEATEIbHOCTH 00111e00pa30BaTeIbHON OpraHnu3auu
[1].

OO0s13aTeNIbHBIME ~ YIIPABICHYECKUMH  IIaraMd  JOJDKHBI  CTaTh  CJIETYIONINE

neuctBus [1]:



e pa3paboTKa JIOKAJIBbHBIX aKTOB, MOJACPKUBAIONINX YCHIIUS TEJAaroroB M
oOyyJaromuxcs B yueOHO-UCCIEI0BATEIbCKON U IPOESKTHOM AESTEILHOCTH;

e opraHuzanus UHQPACTPYKTyphl, T.e. O0OpPa30BATEIBHOTO MPOCTPAHCTBA,
MOJJIEP>KUBAIOLIET0 UCCIIEI0BATEIBCKYIO U MPOEKTHYIO AEATENbHOCTh 00YUaIOUXCSl;

® CO3JaHHE YCJIOBUM Il TMPAKTUUECKOTO HCMOJb30BaHUS PE3yJIbTaTOB
MPOCKTHOW M y4eOHO-UCCIIEA0OBATEILCKOM JCATEILHOCTH OOYYalomMXCsl B JKU3HU
IIKOJIBI U IPYTUX OpraHU3aIni;

® TIOMCK MHBECTUIIUN /I UHHOBAITMOHHBIX Pa3pabOTOK 00yJarOIIUXCS;

e opraHuzaius padoThl TPOOIEMHO-TBOPUYECKON IPYIIBI MO CO3AAHUIO TAMSITOK
U PEKOMEHJIAINI 10 Y4eOHO-UCCIIeI0BATEILCKON U MMPOEKTHOU JIESITEIIbHOCTH;

e pa3paboTKa KpPUTEPUATBLHOW CHUCTEMBI OIIEHKHM TPOEKTOB M  Y4eOHO-
UCCJIE0BATEILCKUX PadOT, CO3aHNe IKCIIEPTHBIX KapT;

® MOHUTOPHMHI TpoIlecca MOATOTOBKMU IMPOCKTa U y4eOHO-HCCIIeI0BATEIbCKOM
paboTHI;

e oOpraHuzaunus MICUXOJIOTUYECKOTO CONPOBOXKIEHUS IIPOEKTHO-
UCCIIEN0BATEIBCKON IEITEIBHOCTH YUAIUXCH.

HoBeie crangaptel 00pa3oBaHHs MPEANONIAralOT BHECEHHE 3HAYUTEIBHBIX
U3MEHEHHM B CTPYKTYpY M COJEp)KaHHWe, LENH W 3aJaud oO0pa3oBaHUs, CMEIICHUE
aKIICHTOB C OJHOM 3aJayl — BOOPYKUTh YyYalllerocs 3HAHUAMU — Ha APYIyKO —
dbopmupoBaTh y Hero oOmeydeOHbIe yYMEHHMs M HaBBIKHM, KaK OCHOBY Y4eOHOM
nesaTenbHocTH [1].

VY4eOHast I1esITEIbHOCTh IKOJIBHUKA JJOJKHA OBITh OCBOEHA UM B TIOJTHOM Mepe CO
CTOPOHBI BCEX CBOMX KOMMIOHEHTOB (puc. 1). Tompko TOrga yY4YeHUK CTaHOBUTCS
cyOBekTOM yueOHO# aesTenbHOCTH. OMHUM M3 CIOCOOOB TPEBPAIICHUS YYCHHKA B
CyOBEKT Yy4YeOHOW NeSTeNbHOCTH SBISETCSA €ro ydacThe B TPOEKTHOW pabore.
[IpoexkTHass W wWccmeqoBaTeNIbCKasi ACATENBHOCTh SBJsETCS HambOomnee 3¢ GeKTHBHOM
dbopMoli TO3HABATEIHHONW JESITEIBHOCTH YYAIlUXCS, TO3BOJISIONMICH PACKPBITh HX
TBOPUYECKHN MOTEHIINAI, BEIIBUTh HHTEPECHI U CKJIOHHOCTH [ 1].

OcCHOBHbBIE KOMIIOHEHTBI Mpoliecca y4eOHOW AESATEIbHOCTH TPEJCTAaBICHbl Ha
puc.l.
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Bragenne
CHCTEMOHR

OpHeHTHpOBAHHE

HA HAXOEIEHHE JefcTEHH,

OOIIETo CIIoCcoDa MO3BOIARIEH

pPEIIeHAA 33139 PeIlaTh
He0OX0IHMEIE

EENELI

VaeHHe
CAMOCTOSTEIRHO
OIIEHHBATE
Ka9ecTEO
EERIIOTHSHHOH
padoThl

Vienne
CAaMOCTOATETRHO
EOHTPOMIHPOEATE
mpomecc cEoeH
yvueOHOH paloTsl

Puc. 1. OcHOBHBIC KOMIIOHEHTHI Imponecca y‘l€6H0ﬁ ACATCIIBHOCTHU

Pe3ynbTaToM OCBOEHHS OCHOBHOM 00pa3oBaTeNIbHONW MPOrpaMMBbl CpPEIHETO
obmero obpaszosanus B pamkax @I'OC siBiseTcs: pa3BUTHE MBICTUTENBHBIX ONEpaui
oOydJaromuxcs; YMEHHUE CTaBUTh IIeJIM; YMEHHE paboTaTh C JOMOJHUTEIbHBIMU
UCTOYHUKaMH HHGopMaiuu [7].

JUist  monydeHuss 3TOro pe3ylibrara yYHWTeNnb JOJKEH YMETh BbIOMpaTh
sbdexTuBHBIE TpUeMBl W MeTOAbl npu  oO0ydeHuu. OJHUM U3 YCIOBHIA,
oOecrieynBaOUX  CHOPMYIHPOBAHHBIE  BBIIIE  TOJOXKEHHUS, MOXKET CIY>KHUTb
MCITIOJIb30BaHMUE B TIpoIiecce 0OYYESHHSI METO/1a TPOEKTOB.

Y4eOHbI TPOEKT, B TJla3aX YYallerocs — 3TO BO3MOXKHOCTH JeENaTh YTO-TO
MHTEPECHOE CaMOCTOATENIbHO, B TPYMIE WKW CAMOMY, 110 MAaKCUMYMY HCIOJb3Yysl CBOU
BO3MOXHOCTH; 3TO JEATEIHHOCTH, TMO3BOJISIONIAS MPOSBUTH CeOs, MOMPOOOBATH CBOM
CUJIbL, IPUJIOKUTh CBOW 3HAHUS, MPUHECTH IMOJIb3Y U MOKa3aTh MyOINYHO JOCTUTHYTHIN
pe3ynbTar. ITO JeATENbHOCTh, HAIMpaBICHHAs Ha PEIICHHE HHTEPECHON MpPOOJIeMBI,
chOpMyTHPOBAaHHON CAMUMH YYaIIMMHUCS B BHJIC IIETTH W 3a/1a4H, KOT/Ia pe3yabTaT 3TOU
NEeATeNIbHOCTU- HaWJEHHBI Ccmoco0 penieHus npoOJeMbl - HOCUT TMPAKTHUYECKUM
XapaKTep, UMEET BAXKHOE MPUKIAJHOE 3HAYEHUE U, YTO BEChbMa Ba)XHO, UHTEPECEH U

Ba)XKCH JIJIsl CAMUX OTKpbIBaTee [8].
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CoBpemeHHas KU3Hb, ¢ €€ OBICTPHIM TEMIIOM M UYPE3BBIYAHO W3MEHYMBBIMHU
YCJIOBUSIMH, TIOCTOSIHHO TPEOYET OT YeJIOBEKa PEIICHUs pa3HOOOpa3HbIX 3aaa4. OqHaKo
Yy COBPEMEHHBIX IMKOJILHUKOB HAOIIOAETCS CHUKEHNE MOTHBAITUN K O0YUICHUIO.

BBonuMeble B HacTosIIee BpeMsi 00pa3oBaTeIbHbIC CTAHIAPTHI BHOCAT U3MCHCHUS
B 1ien oOpa3oBaHus. COTJIaCHO HOBBIM KOHIICTIIIUSM, 3HAHUS, YMCHHS W HaBBIKH,
MoJIydyaeMble B IIIKOJIE, SBJISIIOTCS HE TOJIBKO II€JIbI0 00pa3oBaHUs, HO M CPEICTBOM
JTaTbHEUIIEro CaMOCOBEPIICHCTBOBaHUS ydamuxcs. dopMupyercsi mpejacTaBieHHe o
TOM, YTO, HapsAay CO 3HAHUSIMH, BAXKHBIMH  SBISIOTCS  BOOOpakeHUE,
M300peTaTeIbHOCTh, W HOBBIC METOJbI HAIICJICHBI Ha TOJTOTOBKY WHHUIIMATOPOB H
TBOPIIOB - CIEIUATUCTOB, CIOCOOHBIX MOCTOSSHHO OOHOBJISITH CBOM 3HAHUS, OBICTPO
BOCIIPUHMMATh HOBBIC HJCH, TIOBBIIIATH CBOKW  KBAJIM(HKAIMIO BO  BpeMs
npodeccuoHaIbHOM 1eaTenbHOCTH [9].

[To MHEHUIO yuuTelns, y4eOHBIA MPOEKT 3TO JUIAKTHUYECKOE CPEJICTBO, KOTOPOE
CroCOOHO O00y4YHTh mMpolleccy MpoeKThpoBaHusA. OHO 3aKioyaeTcss B HaXOXKICHUHU
criocoba perieHus MpooOJIeMbl MyTeM pa3pellieHrs MOCTaBICHHBIX 3a71a4, KOTOPbIe ObLITN
OOHapy»XeHbl HMCXOJs W3 ATON MpOOJEMBI MPU PACCMOTPEHUU €€ B OIpeeieHHON
cutyarui. PaboTa B MpoEKTe OCYIIECTBISAETCS HAa OTACIBHBIX 3Tamax MU IMOAYMHEHA
ompeneneHHon joruke. [locie Toro, Kak mejgaror mpeacTaBWiI MPOEKT (Ha3BaHUE, TeMa
U TpoOJieMbl) OOYyYarOIIMMCS HEOOXOJMMO CaMOCTOSITEILHO ONPEACIUTh eI U
MIOCTaBUTH Tepe]l co0or 3amaun. OpraHu3yrTCs TPYIIIB, B KOTOPBIX PaclpeaestoTcs
pomu [8].

OOyuarormuecss IUIAHUPYIOT pabdoTy W HAYMHAIOT €€  OCYIIEeCTBIICHUE.
3aBepIiaronuM JTalloM SBIIIETCS TMPE3EHTAIMS TOJYYCHHBIX pe3yiabTaToB. B BHIy
TOTO, YTO JACSTEIBHOCTh OOYYAIOIINXCA B MPOEKTE B OCHOBHOM CaMOCTOSITENIbHASI, TO
MMEHHO BO BpeMs IMpE3eHTAllMd HauOoJiee OTYETIMBO BHUIHO, YTO OBLIO CIEIaHO BO
BpEMSI CAaMOCTOSITEIIbHON paboTh! HaJ TipoekToM [10].

VY4ueOHbIi TpoeKT yuuT [8]:

e TOHWCKY MpoOJIeMbl (PacCMOTPEHHUIO MPOOJIEMHOTO TIONSI W BBIICICHUIO
noarnpooseM, GOpMYITUPOBAHUIO BEAyIIeH MpoOJieMbl U MOCTAHOBKE 3aJlauM, KOTOpas

BO3HHUKAET U3 JAaHHOU MPOOJIeMbl);

12



e IIEJICMOJIATAaHUIO U TTPOTHO3UPOBAHUIO PAOOTHI;

e caMoaHanu3y U pediekcuu (CaMOaHaIU3y YCHEIIHOCTH U Pe3yJIbTaTUBHOCTHU
pelieHus IpoOIeMbl TPOEKTA);

e TIPE3CHTAIINH XOJla CBOCH PabOThI U MOTYUYCHHBIX PE3YIbTATOB;

e YMEHHIO MOJ00paTh MaTepual JJjisl MPeCTaBICHUs TPE3CHTAIIUN B HATJISTHOM
dbopme, HCHONB3ys IS OTOrO CHEHUATBHO CO3JaHHBIM MaTepuall, SBIISIIOIIUICS
IIPOYKTOM IMPOCKTUPOBAHUS;

e cOoOpy HeoOXoauMoOW WH(POPMAIIMH, BBIACICHUIO MU YCBOCHUIO BaXKHOTO IS
HUX 3HAHUS U3 MHOXKECTBA MH(POPMAIIMOHHBIX HCTOYHHKOB;

e TPUMCHCHHIO TIOJYYCHHBIX 3HAHWN, YMEHUH M HABBIKOB, IPHUOOPETCHHBIX B
polIecCce UCCIIEAOBaHUS, U HA MPAKTHKE;

e BHIOOPY, W TMPUMEHEHUIO COOTBETCTBYIOIICH TEXHOJOTMU H3TOTOBJICHUS
IPOYKTa MPOCKTHPOBAHUS;

e TMPOBEJCHUIO UCCIENOBaHUA (aHAINU3Yy, CUHTE3Yy, BBIABM)KCHHIO TUIIOTE3HI,
JeTaTu3ay 1 0000IIECHUTO).

B 9T10i1 cBsi3u BCE OOMBIIYI0 MOMYJISIPHOCTH NMPUOOPETAET METOJA MPOEKTHOTO
oOydeHust. YuuTens, U3 HOCUTENS 3HaHUM ¥ MHPOpPMAIIMH, MPEIIaraioT MPeBpaTUTh B
opraHu3aropa AesTeIbHOCTH, MOMOTAIOMIEr0 YYalluMCs CaMOCTOATEIHHO T00BIBATH
HEO0OXOIMMBIE 3HAHUS U3 PA3IUYHBIX HCTOYHUKOB.

Nnen mnpoexkTHOro oOydeHUs TOJAIOTCS KakK TepeloBble, MPHU3BAHHBIE BBITECHUTD
CTapble METOJIbI OOYUCHHSI.

Meron MpPOEKTOB — ATO CMOCOO MOCTHKEHHS IUAAKTHYECKOW IIeNHu uepes
JETAIbHYI0 Pa3paboTKy MpoOsieMbl (TEXHOJIOTHIO), KOTOpas JOJKHA 3aBEPIIUTHCS
BIIOJIHE PEAbHBIM, OCSI3a€MbIM IPAKTUYECKUM PE3YIbTaTOM [8].

Takum 00pa3oM, CYIIHOCTH MPOEKTHOIO METOJIa B OOYYEHHH 3aKIII0YaeTCs B
MOCTAHOBKE TMEpeJ]] YYallUMHCS KOHKPETHBIX MPOOJieM, KOTOpPHIE BBI3OBYT y HUX
MO3HABATENLHBIN WHTEPEC W JJIS PEHICHUS KOTOPBIX TOHAMOOSTCS OmpenenEéHHBIC
3HaHus. PoJb MPOEKTHOTO METOo/Ia B OOYUCHHUH 3aKJTFOYAE€TCS B TOM, YTO OH ITO3BOJISIET
M3MEHUTH MO3UINIO0 YYalllerocs, ClIeJaTh €ro cyoObeKkToM 00pa3oBaTEIbHOTO Ipoliecca.

VYyeHuk 4yBCTBYyeT ceOsl OTBETCTBEHHBIM 3a XOJ MPOEKTa U CBOE OOy4YEeHHUE, YUHUTCS
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IUIAHUPOBATh  JIESATEJIBHOCTh, OPHEHTHPOBATHCA B  PAa3HOOOpPA3HBIX CUTyalUsX,
COBMECTHO paboTaTh C PA3IMYHBIMU JIIOAbMHU.

Takum o00pa3oMm, TNpPOEKTHas JAEITEIbHOCTh YYallMXCSl OYEHb JIOTMYHO
BrUcbIBaeTCs B CTPYKTypy PI'OC BTOpPOro mokojeHUs U MOJHOCTbIO COOTBETCTBYET
3QJI0)KEHHOMY B HEM OCHOBHOMY MOJXOJY.

3HaueHWe  TPOEKTHOW  AESATENbHOCTH B peanu3auuu  (enepanbHbIX
rOCy/IapCTBEHHBIX 00pA30BATENbHBIX CTAHJIAPTOB TPYAHO MEPEOLEHUTh, HO NIl 3TOTO
IPOEKTHAsA JESATEIbHOCTD, MPOCTUTE 3a TAaBTOJOTHIO, JOJDKHA OCTABAaTHCA IMPOECKTHOM
JEeSTENbHOCThIO, HE MOJAMEHSIEMON HHMYEeM JpYruMm, OTBeyas psjay TpeOoBaHUN K e€
OpraHu3alliy, COOTBETCTBYS OMNpPEACIEHHBIM YCIOBUSAM W MNPUHLMIAM, 0€3 KOTOPBIX
OHa miepecTaéT OBITb NPOEKTHOW JAESITENbHOCTHIO, W, CIEJOBATEIbHO, HE CMOXET

BBIMOJHATH T€ GYHKINUU, KOTOpbie Ha He€ Bo3znaratotcst GI'OC.

1.2. Ucnonb3oBaHne KOMIbIOTepHOH mporpammbl Stellarium B nmpoekTHOIM
AeATeJIbHOCTH IKOJbHUKOB 110 aCTPOHOMHUH

Stellarium - cBOOGOIHBIN BHUPTYANbHBIH IUIAHETAPHA C OTKPBITHIM HCXOJIHBIM
koaoM. [Iporpamma otobpaxaer peanuctuunoe He60 B 3D Takum, KakuM €ro MO>KHO
YBUIETh HEBOOPY KEHHBIM TJ1a30M, B OMHOKJIb WK Tejeckor [11].

Hcnons3oBanne CBOOOIHOTO MPOTPaMMHOTO OOecCIieueHUs B 00pa30BaTEILHOM
nmpoiiecce MOBBIMAKT ero 3¢ dexktuBHOCTh [1]. B oOmactu actpoHoMuu OJHOW W3
JYUIIUX KOMITBIOTEPHBIX MPOTPAMM SIBIISIETCSI CBOOOHBIN mmaneTapuit Stellarium.

Paccmotpum  Bo3MoOkHOCTH — mporpammbl — Stellarium  ans opranuzanuu
HaOJIOICHUI MPY M3YYEHUU aCTPOHOMUU B 1ikoute [12]:

o HaOmoaeHus 3a ComHIleM, KOTOPBIE BKIIFOYAIOT B Ce0s ONpeeiCHUEe BpeMs
BOCXOJla Y 3aX0J]a, MaKCHUMaJIbHYIO BBICOTY HaJ] TOPHU30HTOM, DPACIOJIOKECHHE
COJTHEYHBIX TISITCH;

o uzydenne ¢a3 JIyHbl, MOBEPXHOCTH, OTPE/ICIICHIE BPeMsl BOCXO/a U 3aX0/1a
JIyHBI, BBICOTHI HaJl TOPU30HTOM, HAOIIOJIEHUE CYyTOYHOTO cMeTIeHusl JIyHbI,

o HaOmroeHus 3a TuianeTaMu COTHEYHON CHCTEMBI, OTPE/ICIICHIE UX IIBETA,

Osiecka, (pa3bl, nepemMenieHus 3a HEKOTOPbIN MEePUO;
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o HaXOXKJEHUE 3BE3/ M CO3BE3Ui, ONpEAelICeHHEe BpeMs BOCXOJa M 3aX0ja
3aXOASIIUX 3BE3]] U CO3BE3/IUM, U3yUCHHE 30/IUaKATIbHBIX CO3BE3INI;

o HaOJI0/IEHHs] 32 METCOPHBIMU MTOTOKAMU, KOMETaMH.

C nomompio BUPTyalibHOW  cpenbl  Stellarium  MOXHO  OpraHu30BaTh
MPaKTUYECKUE U Ta0OpaTOpHBIE pabOThI MO ACTPOHOMUU B IIKOJIE.

[Tpunoxenue Stellarium — 3TO AOCTYNHBIN TUTAaHETApPHUIl, KOTOPBIM OTOOpa)xaeT
peaqucTuyHOe HEeOO TaKUM, KaKMM €ro BHJIMT YEJIOBEK B OWHOKIb WJIM TEJIECKOIL.
[IporpamMmma umeeT CBOOOIHBINA JOCTYI U PsiJT OCOOCHHOCTEH, KOTOPHIA OTJIMYAET €€ OT
npyrux npuioxkeHuid. Ilmanerapuit Stellarium no3Bossier HaOMIOAATh 3a THICAYAMU
3Be3n, co3Be3ausmu, ComHieMm, MaHetaMu CoOJMHEYHOM CHCTEMBI, CITyTHUKaMU,
METEOPHBIMH MMOTOKaMH, komeTamu. B Stellarium ouenp peanuctuyabsl MieUyHbBIA MYTh,
3aKaThl M paccBeThl, atMocdepa, penbed Jlynbr u tmaner. [lpunoxenue Stellarium
obOnamaer OOJBIIMMH BO3MOXHOCTSIMU, HEOOXOAUMBIMU JJIsI HAOIOJICHHUS TpHU
U3YUYECHHUU Kypca acTpoHOMUH [4].

Kommnbrotepnas mporpamma Stellarium mo3BossieT IMIKOJIbHUKAM y4acTBOBAaTh B
IPOEKTHOM AEATEIbHOCTHU 110 ACTPOHOMHMHU, HE BBIXOJIA M3 JOMA WU IIKOJIBIL.

[Tpumepbl MPOEKTOB, KOTOPBIE MOXKHO peain30BaTh ¢ momolibo Stellarium [13]:

1. Ha6mronenne 3a HeOeCHBIMM TeJlaMU. Y Y€HHUKH MOTYT B3aUMOICHCTBOBATH
C aCTPOHOMHYECKMUMH OOBEKTAMH U YIIy4IIaTh CBOU HABBIKM HAOIOICHUS.

2. N3yuenne  actpoHomuueckux  sBieHuil.  [Iporpamma  mo3Bosser
aHANMM3UPOBATh  CHENU(UUYECKHEe aCTPOHOMHUYECKHE SBJICHUS W  BIMSIET Ha
MTO3HABATEIbHYIO AKTUBHOCTH IIKOJIbHUKOB.

3. Co3nanue BUPTYaJbHBIX JKCKYPCUH MO KOCMOCY. YUYEHUKH MOTYT
pa3pabaTphiBaTh TaKHWE€ DJKCKYpPCHH, BKJIOYas BBHIOOP TEMAaTUKH U TMOATOTOBKY
MaTepuanoB ISl TPE3CHTAIUH.

Bosmoxnoctu  Stellarium, KOTOphie MOXXHO HWCTOJIB30BaTh B MPOEKTaX TIO
actpoHomuu [14]:

° HaOmoeHne 3BE3MHOTO Heba W3 J000M TOYKM 3€MHOM MOBEPXHOCTH Ha

WHTEPECYIOIIHI JEHb U 4ac;
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o MOUCK aCTPOHOMUYECKUX OOBEKTOB Ha HEeOecHOU cdepe B 000l MOMEHT
BpPEMEHU;

o MCIIOJIb30BaHUE BUPTYAJIBHOTO IJIAHETAPHUS B KA4eCTBE MOJBMKHON KapThI
3BE3THOIO HEOA;

o HaOmIOZIeHNe 32  aCTPOHOMHYECKMMH  OOBEKTaMH TpH  [OMOIIU
BCTPOCHHOI'O BUPTYaJIBHOT'O TEJIECKOIA;

o BO3MOKHOCTh BECTH HAOJIOJEHUS C pa3IUYHbIX 00BEKTOB CONHEYHON
CUCTEMBHI.

Bo3smoxnocTi BupTyanbHOW cpenbl Stellarium npu oOydeHUMM acTPOHOMUHU.
BuptyansHast cpema Stellarium mo3BoisieT M3y4aTh KOCMOC, HE BBIXOAS M3 JIOMA.
Hcnons3ys JaHHYIO POTrpaMMy, MOKHO OpraHM30BaTh HAOTIOACHHS 32 KOCMUYECKUMU
o0beKkTaMu U nporeccamu [15].

[IporpaMma peaaricTUIHO MOJEPHUPYET BU 3BE3AHOI0 HEOAa M aCTPOHOMHUYECKUE
SBJICHUS KaK B MPOILIOM, Tak U B OyaymieM. KpoMe Toro, ucnonb3oBaHue MporpaMMbl-
ianetapus Stellarium nosBonsier pemuTh MpoGieMy OTCYTCTBHS B 00pa30BaTeIbHBIX
OpraHu3aluax CHEMUATbHBIX ACTPOHOMUYECKUX NPHOOPOB, TaKUX, KaK TEJIECKOTI,
peocTaBsis 00yJaromMMcs JOCTYN K UMUTAIIMU 3Be3JHOro Heba [15].

Stellarium - wHTEepakTUBHBIA ILIAaHETApUi, KOTOPBIA MOKHO HCIIOJIL30BaTh BO
BHEYPOYHOW  JIESATENHOCTH 1O  acTpoHomuu. [lporpamma  neMOHCTpUpYET
peanucTuyHoOe TpEXMEpHOE HE0O, TaKoe, KAKUM €r0 MOKHO YBHJIETh HEBOOPY>KEHHBIM
J1a30M, B OWHOKJIb WJIH TEJIECKOII.

Paccmotpum Bo3moxkHOCTH HcTionb3oBanus Stellarium [14, 15]:

1. Nsyuenne co3Be3auii. B HacTpoiikax mporpaMmbl MOKHO BBICTABUTh BHU/I
Heba, MECTOMOJIOKEHHWE HaOIIoaaTeNs, TPOU3BOJBHYIO JaTy W BpeMs, MPOSIBUTH
Ha3BaHWE CO3BE3/IUM, TOKA3AaTh TPAHUIIBI.

2. MogenupoBanue pa3iuuHbBIX HEOECHBIX sABIeHUU. Hampumep, MOXHO
HAOJIOaTh COJTHEYHBIE W JIYHHBIE 3aTMEHWHsI, KOTOPbIC ObUIM THICSYH JIET Ha3aa WU
MPOU30UAYT B JAIEKOM OymylieM.

3. Pemenune mpuximagueix 3amad. MOXHO pacCUYUTHIBATH MOJIOXKEHUS CBETHII

Ha HeOe, BpeMsi aCTPOHOMUYECKUX COOBITUM U T. 1.
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4, Bupryanbnable myrtemectBus 1o oObekTaM (CONHEYHOM CHCTEMBI. IJTO

MO3BOJISIET ~ PACHIMPUTh MHPOBO33PEHHE U KPYro3op IIKOJBHUKOB, JaTh WM
npejcTaBiIcHue 0 MaciTadax BceleHHOM, OICHUTh pealbHBIC pa3Mephl U MOJOKEHUE
pa3InYHBIX HEOCCHBIX TEIL.

Hcnonw3oBanue nporpammbl-mianetapus Stellarium B mpoekTHOM esITenbHOCTH 110
ACTPOHOMHUHM TIO3BOJISICT ~ CHENaTh OOpa30BaTENIbHBIN  Mpolecc Oojiee  TPAKTHKO-
OpPUCHTUPOBAHHBIM M HWHTEpakTHBHBIM. Stellarium 1aeT BO3MOXXHOCTH OOYYarOIIUMCS
CaMOCTOSITEJIBHO ~ HCCIICAIOBATh ~ AaCTPOHOMHYECKHME  SIBJICHWS,  pa3BuUBas  UX
MCCIIC/IOBATEIILCKUE HABBIKM U MHTEpEC K mpeaMery. Y HuX (GOpMHUPYETCsl MOTHUBAIMS K
CaMOCTOSITEJIBHOMY H3YYCHHIO aCTPOHOMHYECKUX SIBJICHH, OJaromaps BO3MOKHOCTH
«BUIIETH» W «YIPABIIATH» HEOeCHbIMH OObekTamu. IIIKONBHUKHK ydaTcs paboTaTh C
uH(pOpMaIel, CTaBUTh LENH, (OPMYIMPOBATH TUIOTE3bI, MPOBOIUTH HAONIOACHHUS U
7e1aTh 000CHOBAHHBIC BBIBOJIBI HA OCHOBE HU(POBBIX Mosenei [15].

Pa3BuBaoTCS HaBBIKM BU3yalIn3alMyd UHGOOPMALMHM M ITyOJMYHBIX BBICTYIUICHUH.
[TpumeHsroTCS 3HAHUS U3 APYTHX MIPEAMETOB.

[IpoexTHass AEATENbHOCTh OOYYAIOIIUXCS C UCIONb30BaHUEM MPOTpaMMbI-TIaHETAPHS
Stellarium uMeeT ps OTIMYHMNA OT TPAJUIIMOHHBIX METOAMYECKUX MOJIXOA0B, KOTOPHIE
IIPUBEJICHBI B Ta0uIe HUKe (cM. Tabiuity 1).

Ta6HI/IHa 1 OTnnuns METOANYCCKHUX IMMOAXO0A0B C UCIIOJIB30BAHUEM ITPOTpaMMBbI-ILIaHETApPUA

Stellarium oT TpaAMITMOHHBIX

Kpurepuit

TpaaurOHHBIC METOIMYECKHIE
MO AXOIBI

Meroandeckue moIXobl C
UCIIO0JIb30BAHUEM IIPOTPAMMBbI-
rtanerapus Stellarium

dopma nojgauu MaTepuaia

TeopeaneCKaﬂ, TCKCTOBAs

WuTepakTrBHAsI, BU3yaIbHAs,
nrdposas

Tun mpoekTHOU

Joxnansl, pedepaThl, MAKETHI

MO,I[GJ'II/IpOBaHI/Ie, BUPTYAJIbHBIC

JeSITeNbHOCTH AKCKYpPCUH, BUTEO
MeTo b1 TOTyueHust Y4eOHUKH, SHITUKIONEHH, [MudpoBoe MoenupoBaHue,
nHdopmanuu HAOIIOJICHHSI C TEJIECKOTIOM BUPTYaJIbHbIE HAOTIOACHUS
(orpaHu4eHo)
Habmonarenbnas Orpannyena ycaoBusiMu (Toroaa He orpannuena — MO>kHO
JeSITENEHOCTD BpEMSI CYTOK) HCCIIeIOBATh JII000 MOMEHT B

UCTOPHHU WK Oyyliem

Hcnonb3oBanue 1udpoBbIxX YactnuHo Heorbemnemas yacte mpoekra
TEXHOJIOTUH
PesynbTaTel TekcThl, cXeMBbI Buneo, npezenranuu, aHuMaluu
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dopmupyemble AxaemMuuecKkye 3HaHUs HKT, uccinenosarenbckue,
KOMIICTCHIIHU KOMMYHUKATUBHBIC, KPCATHBHLIC
HaBBIKH

Taxkum oOpa3om, MPOEKTHasE NESITEIBHOCTh MO aCTPOHOMHUU C HMCIOJIb30BAHUEM
nporpammbl-tiaHetapust Stellarium npeacTaBisier co0oil 3QPEeKTUBHBIA UHCTPYMEHT
JUIST U3y4YeHUsI acTpOHOMHHU B oOpa3oBaTeNbHBIX opranuzanusax. OHa crnocoOCTByeT
Pa3BUTHIO UCCIEIOBATEILCKUX HABBIKOB Y OOYUYAIOIIMXCS, YIYUYIICHUIO UX 3HAHUU TIO
ACTPOHOMMH W TIOBBIIICHUIO UHTEpPECA K JaHHON HayKe.

[Iporpamma-tutanetapuii  Stellarium 1O3BOJNSIET PEATUCTUYHO MOJICIUPOBATH
3Be3/IHO€ HE0O0 M aCTPOHOMHMYECKHE SIBJIICHMs, Jeflag oOOydeHue HarJSIAHBIM U
UHTEpaKTUBHBIM. [IpoekTHass AesATeNBbHOCTh IO AaCTPOHOMHUHM C HCIOJIb30BAaHUEM
nporpamMmebl-Tianetapus Stellarium crmocoOGcTByeT (GopMHUpPOBaHUIO Y 00ydYArOITUXCS
00111e00pa30BaTeIbHBIX OpPraHu3alluid MPAKTUYECKUX HABBIKOB, MCCIJIEIOBATEIbCKUX
YMEHHUI M MHTEepeca K M3YYEHHIO KocMmoca. [|aHHBIM MOAXO/ TMOBBIIIAET MOTHBAIUIO,
pa3BUBAET KPUTHUYECKOE MBIIUICHUE W YIIIyOJIseT 3HaHUsA YydJalluxcsi B 0O0JacTu
aACTPOHOMMUH.

Jlist opranuzanuu HabtoIeHUH, 0OyYeHHs yJallluXCs HaBUTAIMH 110 3BE3JHOMY
HeOy cymiecTByrOT manetapuu [1, 4]. K cuacTero, TutaHeTapuii eCTh U B HallleM BY3e,
HO JTaJIeKO HEe KaXKJas IIKoJa MOKET ce0e MO3BOJIUTh YCTAHOBKY TAKOT'O 00OPYI0BaHMUS.
B Bex wuH(OOpPMAIMOHHBIX KOMIBIOTEPHBIX TEXHOJOTUW MBI HMEeM OOJIbIIOoe
KOJMYECTBO PAa3HOOOPA3HBIX MPOTpamMM ISl TIOOUTENIBCKOTO U3YYeHUsT KocMmoca. Takue
IIPOrpaMMbl MOTYT TIOMOYb M B IIperojaBaTeIbckoii padore. Onna u3 Hux - Stellarium.
[Iporpamma cosnana dpaniry3ckuMm mnporpammuctom @adumanom Illepo, mpoekT ObLT
3amyiieH gerom 2001 ropa.

Stellarium — 3T0 cBOOOAHBIN MIaHETAPUI, OH OTOOPAKAET PEATUCTUUHOE HEOO B
3D TakuMm, KakUM €ro BHUAUT YEJIIOBEK HEBOOPYKEHHBIM TJIa30M, B OMHOKIb WIHU
teneckon. [lmamerapmii Stellarium mo3BONSET HACHATUTHCA KPACOTOM KOCMOCa, HE
BbIX0J1 U3 oMa. [Iporpamma o0siaiaet psjioM 0COOEHHOCTEHN, KOTOPbIE BBIACISIOT €€
cpeau npounx. OHa BKIIOYAET B ce0sl CTaHIAPTHBIN KaTalor, KOTOPBIM CONEpKUT Ooiee

600 Teicsiu 3BE34, 80 ThICSY OOBEKTOB TIIYOOKOTO KOCMOCA, 3BE3JHBIC CKOIUICHUS U
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n300paxeHus co3Be3qui, miaHeTbl COJHEYHOM CUCTEMbl U WX CHOYTHUKH. Takxke
CYILIECTBYET BO3MOKHOCTh MOJKIIOUEHHUS JTOMOJHUTENBHBIX KaTtanoroB. B mporpamme
Stellarium odens peanucTU4Hbl MiieuHblil yTh, aTMOC(Epa, 3aKaThl U pacCcBETHI [4].

VYnobueiii  uHTEepdeilic  mporpaMMbl  BKIOYAeT B ce0s:  MOIIHOE
MaciTaOupoBaHUE, KOHTPOJIb XOJa BPEMEHHU, TMPOCKIUI0 «PBIOMI Tia3z» s
MIPOCIIUPOBAHUS U300pAKEHUS HA KYTOJ TJIaHETapusi, Pa3BUTYIO CUCTEMY YIIPaBIICHUS
KJIaBuaTypoi u MHoroe npyroe. IIpu paborte ¢ mporpamMmoi mojb30BaTelb MOXKET Ha
CBO€ YCMOTPEHHME BKJIIOUUTh WM BBIKJIIOYUTh OTOOpPaXXEHUE DKBATOPUAIILHOU U
Q3MMYTHOW CETKH, METEOphI, JaHAMA(Thl C MOJJACPKKON pazHOOOpa3HBIX CKHUHOB.
Taxke B mporpamMme OTOOpaXarOTCSI XBOCTHI KOMET, MEpIAHHUE 3BE3M, CUMYJISIIUS
MOSIBJIEHUSI HOBBIX 3BE31 U 3arMmeHui. [lmanerapuit Stellarium oGnagaeT mmpoxkumMu
HACTPOMKAMM, a TaKXK€ BO3MOXXHOCTBIO pACIIMPEHUS CTaHAAPTHBIX TapamMeTpoOB.
[Tonp3oBaTenbr MOXKET J00aBISATH COOCTBEHHBIE KOCMHUYECKHE OOBEKTHI, 3EMHBIC
naHAmadTsl, U300pakeHUs] CO3BE3AUN U, YTO OYEHBb YAOOHO ISl yUWTENs, CIIEHApUH,
KOTOPBIE MOXKHO pa3padaThiBaTh B COOTBETCTBUH C TEMOH U JIIUTEIHHOCTHIO ypoKa [4].

PaccmoTpum  Bo3MOHOCTH — mporpammbl — Stellarium  ang  opraHuzauuu
HaAOJTIOJICHUN MPY U3yUYCHUH Kypca acTpoHomuH [15]:

1. HaGmonenust 3a ConHIEM BKIIOYAIOT B ce0sl OMpEeeHHE HaIpaBICHUS
(a3uMyThI) ¥ BPEMEHHM BOCXOJa U 3aX0jia, MaKCUMaJIbHOW BbICOTHI (yruia) CoJiHIla Haj
TOPU30HTOM, MPOJOJKUTENBHOCTH [IHA, BEUEPHUX U YTPEHHUX CyMmepeK. Bpems
BOCXO/1a ONPENEAETCA 10 MECTHOMY BPEMEHU B MOMEHT MOSIBJIEHUS COTHEYHOTO JIUCKA
HaJl TOPU30HTOM, a BPEMsI 3aX0/1a - IPU UCUE3HOBEHUH 3a TOPU30HTOM. OJTHOBPEMEHHO
OMpeNeNAloT a3uMyT Bocxoda M 3axoaa CoiHua mo a3suMmyTalbHOM ceTke. Hauano
YTPEHHHUX CYMEpEK YCTAaHaBIMBAIOT IO HCYE3HOBEHUIO HamOoJiee SPKUX 3BE3M, a
OKOHYAaHUE BEYEPHUX CYMEPEK - MO UX MOABICHUIO. [[poMexyTOK BpeMEHU OT BOCXO/1a
no 3axona ConHua cuuTaeTcsi NPOJOJKUTENBbHOCThIO AHSA. Houb HaumHaeTcs ¢
OKOHYAaHUSI BEUEPHUX CYMEPEK U OKAaHYMBAETCS C HAYAJIOM YTPEHHHUX.

Bricota CosiHIIa Hajg TOPU30HTOM HM3MEHSAETCS B TE€UEeHHE roaa. Ee MoxHO

ONPEAEIUTH M0 SKBATOPUAIBHOM CETKE.
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ConHeyHass AaKTUBHOCTh TMPOSIBISICTCS B pAJiI€  Pa3IMUYHBIX 0Opa30BaHUM.
Haubonee nmoctynmHble U3 HUX - COJHEUHbIE MiTHA. KoIMYecTBO CONMHEYHBIX MSTEH,
XapakTep WX JBHXKEHHUS, pa3MEpbl, pacrnoiokeHue Ha aucke ColHIA TaKXKe MOXKHO
OIICHUTH C TIOMOIIBIO YKa3aHHON MPOTPaMMBI.

2. JlyHa - €OUHCTBEHHBIM €CTECTBEHHBIN CIIYTHUK 3eMJIU. SIBISACH XOJIOJHBIM
TEJIOM, OHA CBETUT OTPAKCHHBIM COJIHEYHBIM CBETOM. BcnencrBue M3MEHEHUS B
MPOCTPAHCTBE B3aUMHOTO MoJiokeHus: 3emiu, ConHua u JIyHbl B pa3HOE BpeMsi Mbl
BUJIUM TO MEHBIIYI0, TO OOJBIIYI0 OCBEIICHHYIO YacTh JYHHOH TMOBEPXHOCTH -
MPOUCXOJUT CMEHa JYyHHBIX (pa3. PaznuuaroT yeThipe OCHOBHBIC (ha3bl - HOBOJIYHHE,
nepBasi YETBEPTh, MOJHOJIYHUE U MOCIEIHSAS YeTBEPTh. BeiencTeue Toro, 4To nepuo
BpareHus JIyHbl BOKpYT CBOEH OCH paBeH MEpPUOIy €€ oOpalleHus BOKPYT 3eMJid, JTyHa
Bcerja oOpailieHa K HaM OJJHOW CTOPOHOM.

Jla’xe HEBOOPYEHHBIM B3TJISIIOM BUJAHO, YTO MOBEPXHOCTH JIyHBI HEOITHOPOIHA.
Bnepsoie moBepxHocTh JIyHbl B Teneckon uzyuus [‘amuneit. OH yBuJENn TOpHBIE
XpeOThI, KOJIBIIEBbIE TOPHI (KpaTephbl), OTPOMHBIE paBHUHBI, KOTOPBIE Ha3BaJl MOPSIMHU.
[Ipu nnutensHOM HaOmOAeHUHU 3a JIyHOW MOXHO 3aMETHUTh, YTO OHA ITOCTEIIEHHO
NepeMENIaeTCsl U3 OJAHOTO CO3BE3AUsA B JIpyroe ¢ 3amajga Ha BOCTOK. C JBMKEHHUEM
JIyapl BOKpYr 3eMJid CBA3aHbl 3aMeydaTeIbHbIC SBJICHUS - COJHEYHOE U JIYHHOE
3aTMeHMsl. C MOMOIIBI0 MPOrpaMMbl MOKHO OIPENEIUTh BpeMs BOCXOAa MU 3axoja
JIlyHBI, a3UMYTBl 3TUX MOMEHTOB, (a3bl JIyHBI, BBICOTY HaJl TOPHU30HTOM, H3YYHTh
dopmbl penbeda JIyHbl, yCTAaHOBUTH M3MEHEHHE TosiokeHus JIyHpl Ha HEOOCBOAEC U
0003HAYUTh MYTh €€ MEPEMEIIECHUs MO0 CO3BE3UAM, HAOIIOAATh CYTOYHOE CMEIECHUE
JlyHbI, OpeIeNUTh NPOAOJKUTEIBHOCTD JTYHHBIX CYTOK.

3. IlnaHeTsl CONHEYHOW CHUCTEMBI MPEACTABISAIOT COOOW XOJOMHBIE, TEMHBIC
mapooOpa3Hble KOCMUYECKHE Tela, COOCTaBUMBbIE 10 CBOMM pa3Mmepam ¢ 3emiieil. OHu
BUJIHBI HAM MOTOMY, 4TO UX ocBemaetr ConHue. YUem aanbliie MIaHETa pacloiokeHa OT
Connua, TeM OHa Xy>Ke OCBellleHa U MeHee 3aMmeTHa. [lnanera, B oTiuM4ue OT 3Be3[, HE
3aHUMAIOT MOCTOSIHHOTO TOJIOKEHUsI Ha HeOe, a U30 JHS B JIEHb NEpPeMENaloTcs Mo

HEeOOCBOY.
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Spxue miaHeThl, BUANMBIE HEBOOPYKEHHBIM IJ1a30M, PE3KO OTJIMYAIOTCS OT 3BE3]T
HE TOJIbKO 3aMETHBIMHU MEPEMEILICHUSIMU 10 HEOY, HO U CBOMM HEMEPIIAIOIIUM CBETOM,
oonee sipkum OneckoM (Benepa). Ilepemenienue mianer Ha ¢oHE 3BE3AHOTO Heda
MPOUCXOJIUT BCIEJACTBUE HMX JBIKEHHUS O cBouM opobutam Bokpyr Cosnia. OHO
3aMETHO TPHU JOCTATOYHO JUIMTEIBHBIX (HECKOJIBKO HEJeNb) HaOMIOICHUSIX. Y CIOBUS
BUJIUMOCTH TUJIAHET 3aBHUCAT OT MX PACIOJIOXKEHHUS Ha HeOe oTHocuTenbHO CoNHIA U
3emsin. Takoe B3auMHOe pacnoniokeHue ConHua, 3eMiId W IJIaHET Ha3bIBaeTCs
KoH(UTYpanuaMu. Y HUKHUX U BEPXHUX TUIAHET KOH(UTYypaIuu pa3iuyHsI [3].

[IporpamMmma mMO3BOJISIET HAWTH Ha 3BE3JHOM HeOE BCE IUIAHETHI COJIHEUHOU
CUCTEMBbI, H3yYUTh CO3BE3Ms, B KOTOPBIX pACIOJAraloTCs IUTAaHETHI BO BpeMs
HAOJIO/ICHHUS, OTIPENICIIUTD IIBET U OJIECK, 3BE€3IHYIO BEJIMUUHY, (pa3y IJIaHEThI, OLICHUTH
ee IepeMellieHre 1Mo MaTepruaiaM HaOIIoAeHHs B TeUEHHE roJia.

4. B neb6e CeBepHoro noaymapusi 3eMid HEBOOPYKEHHBIM TJIa30M BUHO OKOJIO
3000 3Be3n. Bcs nebecHas cdepa pasneneHa Ha 88 co3Be3quil, KOTOpbIE MOXKHO
HaXOAUTh TO XapaKTEpPHOMY [JIi HHUX PaACIHOJIOKEHHIO 3Be3ll. PasHble co3Be3aus
OTJIUYAIOTCS TI0 KOJIMYECTBY, SIPKOCTH U B3aMMHOMY PAaCIOJIOKEHHUIO 3B€3/1. 3BE3/bI B
CO3Be3IMsSIX 0003HAYarOTCs OyKBaMH TpedecKoro aindaBuTa B MOpAJKE yObIBaHUS HX
omecka. Jlmsa o0o3HaUeHUST OTHOCHUTENBHOrO OJjiecka 3Be3] pas3paboraHa IIKaja
3BE3JIHBIX BEJIMYMH, OCHOBAaHHAs HAa BO3MOXKHOCTH BOCHPHSTHS HUX CBETa TJa3aMH.
OueHb ApKUX 3BE3]l HYJIEBOW M NMEPBOM 3BE3JHON BEJIWYMHBI BCETO JIMIIL 24 Ha BCEM
HeOe. Kpome Grecka 3Be3/1bl XapaKTEpU3yIOTCS IBETOM.

[lonoxxenune 3Be3q Ha HEOE OTHOCUTENBHO JpYyr Jpyra H3MEHSETCS O4YEHb
MEIIJICHHO B T€YEHHUE ThicsiueneTuil. B pe3ynbprate BpalieHus 3eMiid BOKPYT CBOEH ocu
Y JIBIDKCHUS TI0 OpOWTE BHJI 3BE3HOTO HeOa MU3MEHSETCS KaK B TEUECHUE CYTOK, TaK U B
pa3Hble MEPUOIbI roja.

3HaHWE OCHOBHBIX CO3BE3IMA W SIPKUX 3BE37 HEOOXOMUMO IS HM3YYCHHS
JBUKEHUSI TUTAHET, HAOIOJIEHWS METEOpPOB, KOMET, a TaKKe OPHUCHTHUPOBAHHS B
MPOCTPAHCTBE U BO BPEMEHH, Ha 3eMJI€ U B KOCMOCE.

[Iporpamma mo3BOJISIET HAWTHM Ha 3BE3AHOM HeOe XapaKTepHbIE IS Mepuoja

Ha6J'IIOI[CHI/II71 3BC3AbI U CO3BEC3AMA, IIPOBCCTH HaGHIOI[CHI/I}I 34 HUMH, U3YUUTHh CYTOYHOC
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BpallleHHue 3BE3HOTO Heba, ONpeeuTh BpeMsl BOCXOJla M 3aX0j/1a 3aXOSIINX 3BE3] U
CO3BE3/IUM, U3YUUTh 30/IMaAKATILHBIC CO3BE3IUSI.

5. B MexranakTH4ecKOM NPOCTPAHCTBE JBHXKETCS HEHUCUUCIUMOE KOJIHYECTBO
MEJIKMX TeJI, Ha3bIBAEMbIX «METCOPHBIMU TellaMu». [[BUrasch 1o CBOMM OpOUTam
Bokpyr CoJiHIla, METEOpHBIC Teja UHOT/Ia MepecekaroT opouty 3emiu. [lpu BropkeHun
B atMmocepy 3emiu OHM Croparor, o0pas3ys spKkue BCHOBIIKH. Kpome OTaenbHBIX
METEOPHBIX TEJl BOKPYr 3eMJIM JBIXXYTCS IIE€Jbie WX CKOIUICHUS, Ha3bIBaCMbIC
METEOPHBIMH MOTOKaMHU. KaXIblli METEOpHBIH TOTOK HMMEET CBOW pajuaHT (TOYKa
oOpaszoBaHus MeTeopHOro nmoToka). [lo Ha3BaHMIO CO3BE3/MsI, B KOTOPOM IMOMEIIAETCS
paJuaHT, HOCUT Ha3BaHHE M METEOpHbIM MOTOK. [Ipm HaOMIOAEHWU 32 METCOPHBIMU
MOTOKaMHU OIIEGHUBAETCS HANpaBJICHUE WX JBWKEHHS, OJIECK, MPOJOHKUTEIHBHOCTh
1oJieTa, BpeMsi HaOJIIOICHMS, paJIMaHT.

6. Bpems oT BpeMeHM Ha 3BE3JHOM HEOE MOSBISIIOTCS KOMEThI, UMEIOIINUE BH]
HEOOJBIIOr0 TYMaHHOTO ISITHA CO CBETIIBIM XBOCTOM. OHHM HaONMIOJAIOTCS TOJIBKO
BOm3u ConHila, OONBIIMHCTBO KOMET MPUHAMJIEKUT COJHEYHOM cHucTeMe, T.€. OHU
oOpamrarorcsi Bokpyr CoJiHIIa IO BeCbMa BBITSHYTHIM opOutaMm. [lepuoa oOparienus
KOMET pa3JInyeH.

Takum o00pa3oM, 3aHATHS TO ACTPOHOMHH C HCIOJIb30BAHUEM TPOTPAMMBI
Stellarium cranoBsiTcs 00j€€ MHTEPECHBIMH M HACBHIIICHHBIMHU, HEKEIH OOyYeHHE II0
yuyeOHUKaM U KapTaM 3BE3aHOro Heba. Hamo Tak e moHMMAaTh, YTO aCTPOHOMUS IS
yYalIUXCSl MOXET CTaThb HE MPOCTO IIKOJbHBIM WA BY30BCKUM MIPEAMETOM, HO U
CBOCOOpa3HbIM yBIieueHUEM. TO €CTh 3TO YK€ HE MPOCTO 3aHATHE, HA KOTOPOM HYKHO
YUUTh M 3allOMUHATh Marepuaj, a BpeMsl OTAbIXa OT TaKOro poJia YMCTBEHHBIX
Harpy3ok. Beapb HU JJ11 KOTO HE CEKPET, YTO TO, YTO UHTEPECHO, TO 3AIIOMUHAETCS] CaAMO
mo cebe. [Iporpamma Stellarium TOMOXET ydWuTENI0 W TMPENOJABATENO0 CHENaTh U3
ypOKa aCTpPOHOMHUHU MHTEPECHOE U 3aXBATHIBAIOIIEE FOHBIE YMbl YUEHUKOB MyTEIIECTBUE
B KOCMOC K IJJaHeTaM U 3B€37aM Haiieil Becenennoil. HeoOxonumo TOJIBKO cKavaTh U

YCTAaHOBUTH MpPOrpaMMy, BBECTH CBOM KOOpPAMHATBI M  HCCIENOBaTh HEOO!
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I'TIABA 2. ITPOEKTHASA AEATEJIBHOCTD 110 ACTPOHOMMH C
NCHHOJIB30OBAHUEM ITPOI'PAMMBI-IIVTAHETAPUA STELLARIUM

2.1. Pa3zpa0oTKa NpPOeKTOB 0 ACTPOHOMHUM C MCIIOJb30BAHHEM MPOIrPAMMBbI-
mwianerapus Stellarium

Ucnonw3oBanue muppoBBIX PECypcOB B 00pa30oBaTEIbLHON NESITEIBHOCTH 10
ACTPOHOMMH 3HAYMTEJIHHO TMOBBIIMIAET MHTEPEC YYaIUXCSA, CIOCOOCTBYET Pa3BUTHIO
BU3YaJIbHOTO MBIIIUICHUS W TIO3BOJISIET MOJEIHUPOBATH CJIOXKHBIE ACTPOHOMHUYECKHE
spieHusi. OpgHoil n3 HambOosiee A(DQPEKTUBHBIX M JTOCTYIHBIX MPOTPAMM SIBISETCS
Stellarium — cBoOoanas kpoccrurarGopMeHHas MporpaMma-IjiaHeTapuil ¢ OTKPBITHIM
UCXOAHBIM KoJoM. OHa MpeaoCcTaBisieT pealTucTUUHOe H300paxeHue 3BE31HOT0 Heba B
peXUME PEeabHOTO BPEMEHU WJIM Ha JI00YI0 3aJIaHHYIO ATy W TMO3BOJISET MPOBOIUTH
rIIyOOKHE aCTPOHOMMYECKHE MCCIEIOBaHUS B paMKaxX HIKOJBHBIX M CTYACHUYECKUX
IPOEKTOB.

Pa3zpaboTka acTpoHOMHUYECKHX MPOEKTOB ¢ mMpuMeHeHueMm Stellarium onupaercs
Ha KOMIUIEKCHYIO MHTETPAIIUI0 TEOPETUYECKUX 3HAHUHN C MTPAKTUUECKUM HAOII0IEHUEM
BUPTYalbHOTO 3BE3MHOTO Heba. [IporpamMma UMUTHpPYET peajbHYI0 KOH(PUTYpaIUio
3BE3/ W TUIAHET C YYETOM KOOPAMHAT Habto/matess, AaThl 1 BPEMEHU. DTO MO3BOJISIET
y4YanMcs TpOBOIUTH HAOIIOICHUS B JTI000€ BpEeMs T0Jla U CYTOK, BHE 3aBUCUMOCTH OT
MOTOAHBIX YCJIOBUH © TeorpadUyecKoro TMOJNIOKEeHHs. TakuMm o0pa3oM, Jaxke B
YCJIOBHUSIX TOPOACKHMX IIKOJ, IZIE CBETOBOE 3arpsi3HEHUE MEIIAeT ACTPOHOMUYECKUM
HAOJTIOJICHUSM, YJaIUecss MOTYT UCCIIeIOBaTh HE0O ¢ BEICOKOHM TOYHOCTRIO [15, 16].

IIpoexTHast ACATEABLHOCTH, C HCHOJb30BaHHEM Stellarium BkiItodaer B ceOs
HECKOJIBbKO KJTFOYEBBIX ITAIOB: BHIOOP TEMBI MCCIICIOBAHUS, TTOCTAHOBKA 1IN U 3a/1ad,
HACTpoilka mporpaMMbl, MPOBEJICHHE HAOMIOJICHUM, cOOp W MHTEpHpETalus JTaHHbIX,
opopmiieHre pe3ynbTaToB. Cpeau BO3MOMKHBIX TEM — U3YUYEHUE JIBHXKCHUS IUJIAHET,

HaxoxJaeHue u aHanu3 (a3 JlyHbl, omnpenereHue BUJIUMOCTH CO3BE3JIUM B Ppa3HbIC
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CE€30HBI, UCCIIEIOBAHUE COJIHEUHBIX U JIYHHBIX 3aTMEHUMN, aHAJIU3 ABM)KCHUS CITyTHUKOB
u MKC, Buzyanuzauus MU(pOJIOrHUECKUX CI0KETOB B acTpoHomuH [15, 17]. TlogpoGHoe
ONMKMCAHKME 3TANOB IO MPOEKTHOW JEATENBHOCTH C HCIOJB30BAHUEM MPOTrpaMMBbl-

manetapus Stellarium npuBeneHo B Tabnauile HKe (CM. Tabuity 2).

Ta6muma 2. [IpoekTHas AeATeNbHOCTD ¢ UCTob30BaHueM Stellarium

Oran  paboThl | JesaTenbHOCTh yyaulerocs HNuctpyments! Stellarium

HaJ ITPOCKTOM

Bri6op TeMbl | DopmynupyeT [Tock O0OBEKTOB MO HMEHH,

IIPOEKTa UCCIIEN0BATEIbCKUI BOIIPOC OoubnnoTexa 0OBEKTOB

Hacrpoiika YcraHaBiuBaer KoopauHartel, | OKHO «MecCTOIOI0KEHUEY,

cpensl 1aTy, BpeMsi «Jlata/BpeMs»

IIpoBenenue Nzyuyaer nBukenue HeOecHbIX | [lanenb yIpaBJICHUSA

HaOII0AeHUH TE, JeaeT CKPUHIIIOTHI, | IBHJKEHHEM, OTMETKM Ha HeOe,
3anuchIBaeT HaOJIIOIEHUS CETKa KOOpAUHAT

Ananus JaHHBIX CpaBHI/IBaeT H&6JIIO,Z[GHI/I§I C ACTpOHOMI/ILIGCKI/Ie CIIpaBKH,

TGOpH@ﬁ, BBIYUCIIACT IMaPaMCTPhI CUMYJIIA ABUKCHUA

Odopmiienue Co3pmaér npe3eHtauuu, OTYETHI, | CKPUHIIOTHI, AKCIIOPT

pe3yJIbTaTOB BUJICOPOJIMKHU aHUMaIuu, KapTa HeOa

OpHoii w3 KIIIOYEBBIX BO3MOxHOCTel Stellarium sBnseTcss ero QyHKIMS
MOJEIUPOBAHUS. Yyaliuecs MOTyT CO3[1aBaTh CUMYJISIIUHU PEIKUX aCTPOHOMHUYECKUX
SABJICHUN — TAKUX KaK IOJIHOE COJHEYHOE 3aTMEHHE WM BEJIMKOE MPOTHBOCTOSIHUE
Mapca — ¥ aHanu3HpOBaTH YCIOBUS WX BUAUMOCTU. [Iporpamma mnpenoctaBisier
BO3MOKHOCTh U3MEHEHHUS CKOPOCTH BPEMEHH, UYTO MO3BOJSET YBUAETH MHOTOJIHEBHBIE
MPOLIECChHl (HapUMep, PETPOrpaHOE JBUKEHHE IUIAHET) BCETO 32 HECKOJIbKO MHHYT.
Takue cumynsanuu UTParOT OCOOYIO pOJb B MPOEKTHOW paboTe: oHU (HOPMHUPYIOT y
oOydJarommuxcs MOHMMAaHUE AaCTPOHOMUYECKHX 3aKOHOMEPHOCTEH, KOTOPBIE TPYIHO
MpeICTaBUTh 0€3 HATJISIAHOTO MaTepuana [4].

Stellarium Takke TOAJEPKUBACT PpACHIMPEHUS, BKIOYas OTOOpa)KeHHE

CIIYTHHUKOB, HCKYCCTBCHHBIX O6’BGKTOB, JTUHUN OKJIUIITHUKH, HEOECHBIX KOOpJAHHAT,
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TOPU30HTA U Jaxe MU(]OJOrnyeckux oOpa3oB. DTO AENAET BO3MOXKHBIM pa3pabOTKy
MEXIUCIUIUIMHAPHBIX ~ MPOEKTOB,  COYETAIOUIMX  AaCTPOHOMHUIO C  HUCTOpHEH,
KyJbTYpOJIOTUEd U jauTeparypod. Hampumep, MOXHO cO34aThb NPOEKT II0 TEME
«Co3Be3niust B Mu(dax HapoJ0B MUpay ¢ BU3yalnusamuein co3pe3auil yepes Stellarium u
pacckKa3oM O CBSI3aHHBIX C HUMM JiereHaax [4, 18].

B npouecce peanuzanuu npoekTa yyamuecss MOTYT NMPOBOJUTH CPABHUTEIIbHbBIN
aHanu3: HabOMoaTh 3a ABWKEHHEM JIyHbI W u3yuyaTh ee (a3bl; HCCle0BaTh, MOYEMY
ConHile He BcerJa B 30/MaKe, CBSI3AHHOM C TEKYIIMM MECSLEM; MPOCIEeKUBAThH
roJM4YHOe ABMXKEeHHE 3BE3/. [Ipu 3TOM OHU pa3BUBAIOT HE TOJBKO MPEIMETHBIC 3HAHMS,
HO ¥ HaBBIKM HAyYHOIO MBILIUICHUS, aHaju3a, AapryMeHTalud U Mpe3eHTaluu
pesyabTaToB [15, 19].

[TpoekTsl MOTYT OBITh KaK WHJIWBHIYaJIbHBIMH, TaK M TPYIIOBHIMU. B pamkax
MIKOJIbHOM mporpammbl  Stellarium  ga€T BO3MOXHOCTH peaiu30BaTh MPOEKTHl Ha
06a30BoM, NpPOGUILHOM U OJUMIIMATHOM YypoBHAX. I[Iporpamma Takxke aKTHUBHO
UCIIONIb3YeTCSd B KPY)KKax, HAyYHBIX OOIIECTBaX YYalluXxcsi M TpPH TOJATOTOBKE K
Bcepoccuiickoi oauMnuaje mKoJIbHUKOB M0 acTpoHoMuH [19].

[IpakTtuueckass dYacTb pabOTHl 3aKiIO4YaeTcs B pa3pabOTKe MPOEKTOB IO
aCTPOHOMHH C UCIIOJIb30BaHUEM TMporpammbl-muianerapust Stellarium. B kadectBe
peanu3anuu JaHHBIX IPOEKTOB, ObLIT UCIIOJIB30BAH MIa0JI0H MACIOpTa MPOEKTA.

Ilacnopm npoexma

o HaszBanue npoekra;

o Tun wnn knaccudukanus MpoeKTa;

o [lens npoekra;

o HeobxomumocTs mpoekTta. (Kakyro mpobiemMy peraeT win KaKyro

BO3MOKHOCTb MPEIOCTABIIACT?);

o OxupmaemMble pe3yJbTaThl TPOEKTA, OMMCAHUE CO3/IAHHOTO MPOIYKTa
MPOEKTA;
o Cnoco06 JoCTHXKEHUS PE3yIbTaTOB MPOEKTA, ONMKUCAHUE TEXHOIOTUH

(I[JIH HCCICOAO0BATCIIbCKUX IIPOCKTOB — MCTOA0B I/ICCHGI[OBaHI/IH);

o OcHoBHbIE ITpeIBapUTEIbHbIC (Pa3bl U ATANbI: NpeIBapUTEIbHAS
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JUIMTEILHOCTB; IPEoiaraeMas 1ata Hayajla WiM 1ata, K KOTOpoi HeoO0X0IUMO
3aKOHYUTH MPOEKT (MOKHO opopMuTh NHIUBUAYaNbHBIN [JIAH BBHITOTHEHUS
MPOEKTa, a 37eCh Ha HEro cociaThes (cM. mpuiiokeHue 1));
o bromxeT u (Mnn) MaTepualibHbIe PECYPChl MPOEKTa, TUIAHUPYEMbIE
UCTOYHUKU (PUHAHCUPOBAHMUS, TIOJIYUCHUS PECYPCOB;
o [Ipeanonaraempie Y4aCTHUKH: IIKOJILHUKHU (CYOBEKTHI I€SITEIHHOCTH,
aBTOPHI U UHUITUATOPHI MPOIIECCa), IEJArOTU U YUUTEINSI (OCYIIECTBIISIOT
TRIOTOPCKUN (PYHKIIMOHAT M TIOMOTAlOT B OPraHU3AIlMOHHBIX BOIPOCAX),
poauTenu
IIKOJIbHUKOB (KOHCYJIbTUPYIOT JICTeH U OKa3bIBAIOT UM MOTHBAIIMOHHO-
MOPAIBHYIO TIOJIJICPIKKY);
o Pucku peanuzanum npoekTa U CI0KHOCTH, KOTOPBIE OKHIAOT
oOy4aromierocs: mpy peain3aluy JaHHOTO MPOEKTa;
o JlononHuTeNbHAsE HHPOPMALIU O TPOEKTE.
B pamkax uccnenoBanust ObUIH MPEJIOKEHBI 1ECATh TEM MTPOEKTOB:
AcCTEepU3MBI;
brwkaiiime qoCTyIHbIE A1 HaOIIOEHUS TIOJHBIE COJTHEYHbIE 3aTMEHHS,
Bun 3Be3qHoro Heba B pa3inyHbIC SIIOXH;
Bun 3Be3nHoro Heba Ha pa3HBIX MIUPOTAX 3eMIH (C FOXKHOTO MOTYIIapus );
JBuxenune CoHIIA U MJIAHET PU HAOIIOACHUU C APYTUX TUIAHET,
3atMmeHus B cucteMe cmyTHUKOB FOnurepa;
Kynbrypa HEba B pa3HbIX CTpaHax;

OCHOBHBIE XapaKTEPUCTUKHU 3BE3];

© © N o 0o~ w D E

Ocobennoctu penbeda rmiaHeT,
10. CrpykTypa u macmTabbl BeeneHHOM.
K xaxxnmomy 13 JaHHBIX OPOEKTOB ObLT pa3padoTaH NacnopT (CM. IPUIIOKEHHUE 2).

OnuH 1 BapuaHTOB pa3pabOTKU MACoOpTa MPOEKTa MPUBEJICH HIKE.
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Ilacnopm npoexma

o Hazseanue npoexma: Bnudicativiue oocmynHvle Ol HAOAOOEHUs. NOJIHbIE
COIHeuHble 3aMMeHUA.

. Tun unu xnaccuguxayus npoexma. ViccaenoBaTeIbCKUMA.

° Llenv  npoexma: W3ydeHue u omnpeaesieHHE ONMXKAUIINX  TMOJHBIX
COJIHEYHBIX 3aTMEHHH, JTOCTYIHBIX JIJII HAOJIOJICHUS, C MCIIOIh30BAHUEM MPOTPAMMBI-
wranerapus  Stellarium a7 TUTAaHUPOBaHUS — MOTCHIMANBHBIX  HAOMIOACHUN |
pacIIMpeHus 3HaHUH 00 aCTPOHOMUYECKUX SBJICHUSX.

o Heobxooumocme npoexma: llpoekT pemiaer npoOiieMy HEIOCTATOYHOM
OCBCJIOMJICHHOCTH O MPEACTOSANINX aCTPOHOMHYECKUX COOBITHSX, TAKMX KaK ITOJHBIC
COJIHCYHBIC 3aTMCHHS, KOTOPBIC SBIISIFOTCSA PEAKUMHU W 3PCIHIIHBIMHU sBIcHUAMU. OH
IPEIOCTARISIET BO3MOXXHOCTh: IUIAHUPOBATH 0Opa3oBaTENbHBIC M HAOJIOaTEIbHbBIC
meporpusitusi. [IoBBICUTh MHTEpEC K aCTPOHOMHUM M €CTECTBEHHBIM HaykaM. Pa3BuTh
HABBIKK pa0OThI C COBPEMEHHBIM IporpaMMHBIM oOecrieuenneM (Stellarium). TToHsTH
MEXaHHUKY COJTHEYHBIX 3aTMEHUH.

o Odicudaemvle pe3yrbmamsl NPOeKmMa, ONUCAHUE CO30AHHO20 NPOOYKmMA
npoexma. Co3fgaHHas KapTa (MM CIUCOK) OJMKANIIMX MOJHBIX COJIHEYHBIX 3aTMEHHM
C yKazaHHWeM JaT, BPEMEHH, Treorpaduueckux KOOPAMHAT TOJOCHl MOJIHOW (a3bl U
ycioBuil  BuauMOcTH. Otuer (mpe3eHTanus) O pe3yJdbTarax MCCIeIO0BaHUs,
BKJTIOUAIOIIUKM OINMHUCAaHUE METOAMKHA pPadboTel co Stellarium, mosrydeHHBIE aaHHBIC,
BBIBOJBI M PEKOMCHIAIMU i1 HaOmromareneid. VumrocTpaTUBHBIM — MaTepuall,
ckpuHIOTHl u3  Stellarium, wmoxenupymoommue 3aTMEHUS, TpaQUKA U  CXEMBI.
[IpakTueckoe pyKOBOACTBO IS MCIONB30BaHuUs Stellarium mpu momcke m aHanmze
COJIHEYHBIX 3aTMEHHUM.

o Cnocob oocmuoicenusi pe3yibmamos NpOeKma, ONUCAHUEe MEXHONOSUU:
Hcnonp3oBanue mporpaMmmbl-TuiaHeTapus Stellarium  OCHOBHOW WHCTPYMEHT ISt
MOJICIMPOBAHUS W aHAM3a COJHEYHBIX 3aTMEeHHW. MojennupoBaHue: YCTaHOBKA

TOYHBIX JaT u BpemeHu B Stellarium a1 OporHo3WpoBaHUs  3aTMEHUM.
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['eorpaduueckuii aHanu3: oOMNpenesieHHE TOJIOCHI TOJHOW (a3bl 3aTMEHUS U €€
NOCTYIIHOCTH W3 pa3JIM4HBbIX PETMOHOB MuUpa. BpeMeHHOM aHanu3: OoIpeleiieHue
TOYHOTO BPEMEHM Haualla, MUKa U OKOHYaHUs mojHoM (a3el. COOp U cucTemMaTu3aIus
JNaHHBIX:  (uKkcamuss  TOJYYEHHBIX  JIaHHBIX  (aThl, BpeMs, KOOPAUHATHI,
MPOJOJDKUTENBHOCTh) B TaONMYHOM (Gopme. AHalW3 YCIOBUM BUAMMOCTH: OLEHKA
BbICOThI COJIHIIA HAaJl TOPU3OHTOM BO BpeMs 3aTMEHHUsI, MOTOJIHBIX YCJIOBHUH (0O0IIas
uHdopmanus). Busyanuzanus: co3gaHue CKpUHIIOTOB W Bujeo3anuceil u3 Stellarium,
WUTIOCTPUPYIONIUX 3aTMeHus. Pabora ¢ MHpOpMAIMOHHBIMU UCTOYHUKAMU: MOUCK U
aHaJu3 JIOTOJHUTENIBLHOM WH(MOpPMAIMM O COJIHEUHBIX 3aTMEHUSX (Hay4HbIC CTaThH,
aCTpOHOMMYECKHE CalThl, KHUTH). COCTaBIEHNE OTYETa/IPE3CHTAIIUN: CUCTEMAaTH3AIIHS
U TIPEICTaBJICHUE MOTYyUYCHHBIX JAHHBIX B HATVISIAHOW U MOHATHOHN hopme.

o OcHosHvle npedsapumenvhbie gasvl u dmanvl: 110IrOTOBUTENBHBIN ATal:
U3Y4YeHHUE TEOPETUUYECKUX OCHOB COJIHCUHBIX 3aTMEHHH. YCTaHOBKa M OCBOCHHE
0a3zoBbIXx (Qynknumii  Stellarium. OnpeneneHue KputepueB "HOCTYIMHOCTH IS
HaOmonenus" (reorpaduyeckas 0JM30CTh, BpeMs CyTOK). McciemoBaTenbckuil 3Tam:
MOMCK TOJHBIX COJHEYHBIX 3aTMEHUW C wucnoip3oBanueMm Stellarium (mepuon,
Hanpumep, 2026-2035 rr.). @ukcanus JAHHBIX O KaXXJIOM 3aTMEHHUM: JlaTa, BpeMs,
KOOPJIMHATHI, TPOJOJDKUTEIIBHOCTh TOJHOW (a3el. MojaenupoBaHue 3aTMEHUN B
Stellarium gms  pasnuuHBIX JIOKANWHA. AHAJIATHYECKHH dJTam W oQopMIICHHE:
CUCTEeMaTH3allisid U aHallu3 MOJYYeHHBIX NaHHBIX. Co3JaHuE KapThl/CIIUCKA 3aTMEHHM.
[lonroToBKa OTYeTa/MpE3CHTAINM, HILTIOCTPATUBHOTO  Marepuana. Pa3paborka
MPAKTUYECKOTO PYKOBOJACTBA. 3allUTa MPOEKTa: MPE3CHTAlUs PEe3yJbTaTOB IPOEKTA.
[Ipeanonaraemas gaTta 3aBeplIeHUs: 3 HEJEIU C MOMEHTA Hayaja MPOeKTa.

o brwooicem u (unu) mamepuanvHvle pecypcvl npoekma, NIAHUpPYeMble
UCMOYHUKY ~DUHAHCUPOBaHUs, noaydeHus pecypcos: KommpoTep Wi HOYTOYK.
becmatnass mporpamma  Stellarium.  MaTepHer st momcka  uHMOpMAaIuUu.
Kannensapckue MPUHAJJIC)KHOCTH (mpu HEOOXOIMMOCTH ).
®uHaHCUpPOBAHUE HE TPEOYETCS, UCIIOJIb3YIOTCS JIMYHBIE WM IIKOJIBHBIE PECYPCHI.

. Ilpeononacaemvie yuacmuuxu: IllkonmpHukm 7-11 KiaccoB: aBTOpPHI U

HMHHULMATOPEI IIPOCKTA, OCHOBHBIC MCIIOJITHUTCIIN BCECX 3TAIIOB MCCICAOBAHMA, C60pHH/IKI/I
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M aHAIM3AaTOPbl JAaHHBIX, CO3JAaTeIM KOHEYHOTO TMPOAYKTA. YUUTENb (PUIUKU:
OCYIIECTBIISIET THIOTOPCKUN (PYHKUMOHAN (HAYYHOE PYKOBOJCTBO, METOAOJIOTHYECKas
MOJJIEPKKa, KOHCYJIbTallMK 1o pabdote co Stellarium, momouis B CTPYKTYpPUPOBAHUM
0oTyeTa), MOMOraloT B OPraHM3allMOHHBIX BOMpOcax (MpeJoCTaBlIeHHE O0OpYAOBaHMUS,
KOOpAWHALIMA BCTped). PoauTeNnn MIKONBHHUKOB: KOHCYNBTUPYIOT JeTell 1o
OpPTaHM3AIMOHHBIM M TEXHUYECKUM BOMPOCAM, OKa3hIBAIOT MOTHBAIIHOHHO-MOPAIBHYIO
HNOJIIEPXKKY, CO3/IAI0T OIaronpusITHYIO Cpeay Il pabOThl Ha/l MPOEKTOM.

o Pucku  peanuzayuu npoexma u croxicHocmu, KOmopwvie O0HCUOAIOM
obyuarowjecocsi npu peanuzayuu O0amHo2o npoexkma: lIpoOieMbl ¢ yCTaHOBKON WU
Hactpoiikoii Stellarium. HeoO0xoaumMocTs OcBoeHHsS BceX (YHKIMH MPOTpaMMBbl s
7¢(HEeKTUBHOTO MOUCKA U aHalM3a 3aTMeHIH. Heo0XomuMoCTh TIIaHUPOBaHUS BPEMEHH
M caMoopranm3anu. Bo3MOXHOCTh TOTEPHM MOTHBAIMU TIPU JJIMTEIBHON padorte.
[Tonnmanue crenuUKE aCTPOHOMHUUYECKUX KOOpIMHAT, BpeMeHH. boibiioil obobem
JAHHBIX JJIs aHaJu3a, TPEOYIONIU CUCTEMATU3AIINH.

o Jononnumenvnan ungopmayus o npoexkme: IIpoekT MoxeT OBITH
NPOJOJIKEH C YIIIyOJICHUEM B U3y4Y€HHUE IPYTUX aCTPOHOMHUYECKUX SIBICHUU (JTyHHBIC
3aTMEHHMSI, TPOXOKACHUS IUIAHET, METEOPHbIE MOTOKM). Pe3ynbTaThl MpOEKTa MOTYT
OBITh TIPE/ICTABICHBl HA WIKOJBHBIX WJIH TOPOACKUX KOH(MEPEHIUAX, OJUMITUATAX.
[lony4yeHHsle 3HAHUST MOTYT OBITh MCIOJB30BAHBI [JIS1 TJIAHUPOBAHHS PEATBbHBIX
HaOII0aTeIbHBIX IKCIEAUIIMN B OyayiieM. [IpoekT criocoOCTByeT pa3BUTHIO HABBIKOB
KPUTUYECKOTO  MBIIIUICHHS, aHajdu3a wuHpopManud, paboThl B KOMaHIE W
WCITIOJIb30BaHUSI COBPEMEHHBIX ITU(POBBIX HHCTPYMEHTOB.

Takum oOpazom, Stellarium BBICTymaeT He TIPOCTO BHU3yalU3aTOPOM, a
MOJIHOIIEHHBIM HMHCTPYMEHTOM HAy4HOTro wuccienoBanus. Ero wucmonb3oBaHue B
NPOEKTHOM JEATEIBbHOCTH MO0 AacCTPOHOMHUHU CIOCOOCTByeT Oojee TiyOOKOMY
MOHUMAHUIO TIPEAMETA, PA3BUBACT HCCIICIOBATEIILCKUE W IU(PPOBHIE KOMIETEHIUH, a
TaKXKe MO3BOJIAET OOYyJaIOUIMMCSI MOYYBCTBOBATh C€0sl HACTOSAIIMMHU aCTPOHOMAMH,
BEIYIIMMU HAOMIOIEHUS 3a 3BE3AHBIM HEOOM B YCIOBUSAX IU(DpoOBON JTabopaTopumu.
Pa3paboTka TakMx TMPOEKTOB, OCOOCHHO TIPHM  HWHTETpalliki C  JAPYTUMH

oOpa3zoBarenbHbIMU pecypcamu (Takumu kak NASA Eyes, Heavens Above, Google
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Sky), cnocoOcTByeT (hOpMUPOBAHUIO IIETOCTHON KapTHUHBI BCElIeHHON U aKTUBU3UPYET

IMO3HABAaTCJIbHYO MOTUBAILIUIO 06yqafoumxcs1.

2.2. Pa3zpaboTka MeTOANYECKUX PEKOMEHIALUNI 10 OPraHU3AlMU NPOEKTHOMI
AeATEJLHOCTH HIKOJIbHUKOB IO ACTPOHOMHHM C HCHOJb30BAHHEM IPOrpamMMbl-
mianerapusa Stellarium

OCHOBHBIMH 3TalaMH MPOEKTHON JEATEIBHOCTH C UCTIOIB30BAaHUEM HPOTPaAMMBI-
wianerapust Stellarium sBistoTcst cienytonie. Boibop Tembl mpoekta. B momornb
nejaroraM, UCIoJib3yroniuM Stellarium B mpoeKTHOMN NIESITENHHOCTH, OBLIIO pa3padoTaHo
JeCSITh TACTIOPTOB MPOEKTOB Ha TEMBI, KOTOPHIE BO3MOXHO Peajn30BaTh B MPOTrpamMme-
IUTAHETapuU. Y4alluecs BbIOMPAIOT WM MOJIYYaIOT TEMY, CBSI3aHHYIO C HaOJI0JIeHHEM
HeOecHbIX siBIeHUM. Jlasee ueT mocTaHoBKa Lenud W 3anad. [lom pykoBOACTBOM
yuuTeNs ydamumecs GopMyIupyroT 1eib IPOEKTa, OMPeAesaioT 00BEKT UCCIAEAOBAHUS U
wian jedctBuid. [locrme wero oOydaromiyecss HaYMHAIOT paboTy C MIpOrpaMMmon
Stellarium. [l 3HAaKOMCTBa C MPOrpamMMoOM TMPOBOAMTCS BBOJHBIA HMHCTPYKTAX HWIU
PaKTHYECKOE 3aHsATHE. 3aTeM 00yUaroIIne BBIOIHIIOT COOp U aHAIHU3 JaHHBIX.

C nomomipto Stellarium ywamuecst mpoBOAAT BUPTYaibHbIe HabmoneHus. OaHUM
U3 3aBEPIIAIOIINX ITANOB SBISETCS (POPMYITHUPOBKA BHIBOJAOB M OPOPMIICHUE MPOEKTA.
VYyamuecss 0000mIaloT pe3yabTaThl, NENal0T BBIBOABL. MToroBas 3ammura TpoeKTa
COTPOBOXKJIAE€TCA TMpE3eHTAlMe U 00CYX IECHUEM TOJNYUYECHHBIX PE3YJIbTaTOB, a TaKXKe
pediiekcuelt 1Mo mpojielaHHoN padoTe.

B pamkax wuccrnenoBaHus ObUIM BbIIENEHBl OCHOBHBIE JTambl pPaOOTHI HaJ
MPOEKTOM TI0 aCTPOHOMHHU C HCIIOJIb30BAaHHEM TIporpaMMbl-inianetapust  Stellarium,

KOTOPBIE TTOIPOOHO OMHUCAHBI B TAO IS HIDKE (CM. TabmuIry 3).

Ta6mwia 3. Dtambl paboThl HAJ MPOSKTOM 10 ACTPOHOMHUU C UCTIOIH30BAHUEM
nporpammbl-tuianerapus Stellarium.

OTarnsl Ilenu u 3amaun JlesiTenbHOCTD JlesTenbHOCTh JlesTenbHOCTh

paboThI YUUTEIS ydammxes poaurenen

HaJl

MIPOEKTOM

1. L]env —onpenenenne | [Ipennmaraer IIpoBonsaT ITomorarot B

[ToaroTo | Temel mpoekTa, BO3MOYHBIE MO3TOBOM LITYPM U BEIOODE

BUTEJBH | COCTaBJICHHE TEMbI WIN 00CYXXIaroT uaeu TEMaTUYECKOTO

BIM OTall | MPEIBAPUTEIBLHOIO | HANPABJIEHUS, JUISL TEMBI IIPOEKTA T10JI5, TEMBI; B
T1aHa paboThl. OCHOBBIBAsICh Ha | (Harmpumep, bopMynupoBKe
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3aoauu: yueOHOM U3y4YCHHE poOIeMBbl, LeNn
— BbiGop nporpamme u KOHKPETHOTO Y 3a/1a4 TPOEKTa.
UHTEPECHOI 1 HHTEpECcax CO3BE3MS, MoTuBupyoT
peanusyeMoi YYEHHUKOB. JIB>KCHUE TJIAHET, neren. [pu
TEMBI, CBA3aHHYIO C [IpoBoaut da3br JIyHsl, HEOOXOIUMOCTH
aCTPOHOMI/Ief/'I. BBO/JJHbBIN ACTPOHOMHYCCKUC OKa3bIBarOT
— Oupeyenenye, MHCTPYKTAX 110 SIBJICHHUS ). TEXHUYECKYIO
xak Stellarium Stellarium, [TpoBoasT [MOMOIIb B
GymeT JTEMOHCTPHUPYS TIEPBUYHBII YCTaHOBKeE
HCIONIL30BATEC B ero 6a3oBble noMcK HHGopmanu Stellarium
TpoeKTe. byHKIIH. Y TI0 BBIOpaHHOM
. CocTaBieHme [IpoBoaut TeMe, 4TOObI
HAYATEHOIO TLIAHA WHIUBUIyaJIbHBl | OLIEHUTDH €€ 00beM
U rpaduka paboThI. N 1 CTOHHOCTE.
KOHCYJIbTAIIMH /1 | Y CTaHaBJIMBAIOT
ast oocykaenus | Stellarium nva cBowu
uaen u KOMIIBIOTEPHI U
YTBEPKJICHUS 0ery0 3HaKOMSATCA C
TEM MPOEKTOB. ero uaTrepdeicom.
2. Lenv — [TpoBoauTt AKTHBHO paboTaroT O0GecnieunBaroT
Uccnenos | yrmybneHnHoe Macrtep- co Stellarium, OJaronpusITHBIC
aTeNbCKUA | OCBOCHHME (DYHKIIUK | KIIACCHI 11O MOJACTHPYS YCIIOBHS IS
W JTan Stellarium, cGop u MIPOJABUHYTHI ACTPOHOMHYECKHE paboThI ¢
cUCTeMaTH3alHs M (YHKIHSIM SBJICHUS, UILIA U KOMITBIOTEPOM U
HEOOX0IMMBIX Stellarium u3ydast HeOECHbIE IPOrPaMMOii.
JTAaHHBIX, (mammpumep, o0wbekThl. Harpumep, | MoTuBupytor u
MIPOBEICHNE UX 3aInch JUIS TIPOEKTA I0 MOAJIEPKUBAIOT
aHanu3a st TaliMJIarcoB, CO3BE3USIM: pebeHka,
(dhopmMupoBaHus TOYHAs HACTpauBalOT BpEMs MOMOTaIOT
BBIBOJIOB. HACTpOMKa U MECTO, HAXOISIT peoI0IeBaTh
3aoauu: 0TOOpaxxeHu CO3BE3/M€, U3yYaroT TPYAHOCTH, HO
— OOGyucHHue 5). BXOJIAIIKE B HETO Hn30erarT
3 HEKTHBHOTO [TpoBoauT 3BE3/1bl, JETal0T BBITIOJTHEHUS
UCIIOJIP30BAHUSA HHAUBHUAYAJI CKPHUHIIOTHI. pa6OTBI 3a HETo.
Pa3INYHBIX bHEIC DUKCUPYIOT [Ipu
dynKImit KOHCYJIbTAIH JAHHBIE: JIENAl0T HE00X0IMMOCTH
Stellarium st U, moMoras CKPHUHIIOTHI U3 MMOMOTaroT B
CBOETo yYeHUKaM Stellarium, [IOMCKE
HCCIIEIOBAHUSL. pemiath 3aIKChIBAIOT JOTIOJTHUTEIIbHBI
— C6opu TPYAHOCTH B HaAOIIOICHN A, X PECypcoB
duKcars paboTe ¢ KOOPAMUHATHI, 1aThI, (Hammpumep,
HAGITEOICHNIA 1 porpamMmoit BpeMsl, 0OCOOEHHOCTH | JIUTEPATYphI).
JAHHBIX 3 1507051 00BekToB. Bemayt
TPOrPaMMBL UHTEpIIpeTall JTHEBHUK IMTPOEKTA.
S N— WU JTaHHBIX. N3yuvaror
MOy deHHO KonTtponupy JIOTIOJTHUTETbHbBIE
HHGOPMAITHH. eT UCTOYHUKH
IPOMEXYTOU uHpOpMaIMU (KHUTH
HBIN , CTaTbH,

nporpecc mp
OCKTa, JlaBas
peKOMeHIaIl

o0OpazoBarebHbIe
CaThI) 7151
yr1yOneHus 3HaHUN
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17078 10 TEME.
AHanu3upyoT
JTAHHBIC: CPABHUBAIOT
MOJTy9YCHHBIC TAHHBIE
u3 Stellarium ¢
TEOPETHUCCKIUMH
3HAHUSMH,
BBISIBJISTIOT
3aKOHOMEPHOCTH 1
bopmynupyroT
IPOMEIKYTOYHBIC
BBIBO/TBI.
3. L]env —co3nanue [Ipenocrasnsa CTpyKTypUpyIOT Oxka3sbIBaroT
[TpakT4 | Ka4ECTBEHHOTO, €T YeTKHe MaTepual: MOMOIIT B
eCKUi CTPYKTYPUPOBAHHOT | TpEOOBAHHUS paspabarbIBaioT iaH | oopmieHUH (Ha
aTan 0 M HarJIsiTHOTO K CTPYKTYype JOKJIa/1a/TIpe3eHTAIlMH | TIPUMED, C
MPOJIyKTa MPOCKTa | U , BKJIFOYas BBEJICHHE, | ITU3aliHOM
(Hampumep, odopmiIeHH OCHOBHYIO 4acTh (C CJalJI0B WIN
MIpe3eHTAaIHIO, 0 TIPOEKTA. 10 POOHBIMH BEPCTKOIN), ecin
JOKJIa/1, BUEO). [IpoBepsier MoIpa3/iesIaMu, TJIe pebeHOK
3aoauu: YEPHOBUKU P OyAyT MCIIONIb30BAHbl | HCIIBITHIBAET
— OpraHu3anus abOTHI U JaeT JTAaHHBIC U3 3aTpyAHEHUS, HO
COOPaHHOTO KOHCTPYKTHB Stellarium), HE BBITOJTHSIOT
MaTrepHana B HYIO 3aKIJII0OYEHHE U CITUCOK | paboTy 3a Hero.
JIOTUYHYIO 00paTHy1o HCTOYHHKOB. O06ecneunBaroT
CTPYKTYDY. CBSI3b JJIsS Co3zatoT mpoayKT: JOCTYITHOCTb U
— Vcnonb3opanue | AOPaOOTKH. [Tpe3enTanus: ucnoiab | paboToCrocoOHO
CKPMHLIOTOB 1 [Ipu 3yIOT CKPHHIIIOTBI M3 | CTh
JAHHBIX 113 HEOOXOIMMO Stellarium, HEOOX0IUMOTO
Stellarium s CTH n00aBIsIIoT rpaduKy, | TPOrpaMMHOTO
JIeMOHCTpALIUH KOHCYJIbTHPY JarpaMMbl, TEKCT. obecrieueHus..
DPE3YIIBTATOB. eT 1o Jloknaja: muIIyT TEKCT,
_ Odopmerne UCIOJIb30BaH UHTErpUpys
MPOCKTOB B uto 110 nns MIOJIyYEHHBIE JTAHHbIE
COOTBETCTRIN C cosfaHus U BBIBOJIBI.
TPEGOBAHHAME. pe3eHTalHi Buneo: ecnu
WA BHUJICO. MO3BOJISIET TEMA,
CO3/1aI0T BUICOPOITUK
C 3aMKChIO SKpaHa
Stellarium u cBOMMH
KOMMEHTaPUSIMHU.
OdopmistoT paboTy,
ciend 3a
AKKYpaTHOCTHIO,
COOTBETCTBHEM
TpeOOBaHUSM U
MPABUIBHBIM
[IUTUPOBAHUEM
HCTOYHHKOB.
4. Lenv — ycnenrHoe Opranusyer TI'oToBsTCH K Oka3bIBalOT
3amura MIpe/ICTaBICHHE porecc 3aIuTe: AMOIMOHAIBH
MPOEKTa | pe3yabTaToOB 3aIUTHI (COC peneTupyoT YIO
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MIPOEKTA, TaBJIAET JOKJIaJI, MO IICPIKKY,
ACMOHCTpAalHA pacrrucaHue, MMPpOAYMBIBAIOT IoOMOTIarT
YCBOCHHBIX 3HAHUU obecrieunBa OTBETHI HA peOeHKy
1 HAaBBIKOB, €T BO3MOXHBIC CIIPaBUTHCA C
MOJTy9€HHUE OLIEHKU TEXHUYECKO BOTIPOCHI. BOJIHCHHEM.
1 00paTHOM CBSI3U. e [Iposepsiror IIpn
3aoauu: OCHAILIEHUE). TEXHUYECKYIO BO3MOYHOCTH
— IToaroros OuenuBaer FOTOBHOCTH (paboTo IPUCYTCTBYIO
Kau IPOEKT T10 CHocoOHOCTh T Ha 3alUTe,
peneTunus 3apaHee MPE3EHTAlNH U YTOOBI
BBICTYIUJIEHU ompeneneHH Stellarium =Ha [MOKa3aTh
dq. bIM KOMIIBIOTEPE I CBOIO
— V6emuTen KpUTEPUSIM 3alllUTHI). 3aMHTEPECOBA
BHOE (comepxanu 3aImuIaT MPOEKT: HHOCTb.
IpeICTaBIICH €, KaU€CTBO YETKO U JIOTUYHO
He TIpOeKTa UCCIIEIOBaH NPECTABIISIOT
nepen us, CBOIO pabory,
ay/IUTOpHEIL. MCTIOJIh30Ba UCTIOJB3YS
— OTBETH HHE JIEMOHCTpAIIMH 3
Ha BOIIPOCEI Stellarium, Stellarium.
" odopmIIeHH YBepeHHo
MpoBeseHHe e, OTBEYAIOT Ha
pedexcu. BBICTYIUIEHU BOIIPOCHI.

€, OTBETHI Ha [IpoBoasaT

BOITPOCHI). pednekcuro:

Haer AHAITM3UPYIOT CBOM

UHAUBUIYyAI OTIBIT Pa0OTHI HAJL

BHYIO MPOEKTOM,

KOHCTPYKTH BBISIBJISIIOT YCIIEXU U

BHYIO TPYAHOCTH,

00paTHyIO0 OIICHUBAIOT

CBSI3b KaXJI0 MOJIy4YEHHbIE

MY YYEHUKY. 3HAHUS U HABBIKH.

[IpoexTHas AeATETLHOCTD SIBISETCS OJHUM U3 HanmboJee 3pPeKTUBHBIX CIOCOO0B

dbopMupoBaHusi y  00y4alOIMXCS  YHUBEPCAIbHBIX  Y4EeOHBIX  JICUCTBUH U

METaNpeIMETHBIX  KOMIIETEHIIMHA. B ycloBMSIX  peanu3alud  COBPEMEHHBIX
o0pa3oBaTeIbHBIX CTAHAAPTOB AKTYaJIbHOM 3a/1aueil CTAHOBUTCSI OpraHu3alns Y4eOHBIX
MIPOEKTOB, CIOCOOCTBYIOLIMX PA3BUTHIO MCCIIEIOBATEIbCKON aKTUBHOCTH, UHTEpEca K
HAay4YHOMY 3HAHHUIO M CaMOCTOSITEIbHOCTU. B 001acTu acTpOHOMHHM ONTUMAIbHBIM
MHCTPYMEHTOM [l peald3alMyd MPOEKTHOrO TMOAXOJAa BBICTYNAeT Mporpamma-
miadetapuii  Stellarium, mo3BonsAroOmass  MOJAETMPOBATH W BU3YaJU3UPOBATH
aCTPOHOMMUECKHUE Mpouecchl U 00beKThI [15,20].

Meroauyeckre peKOMEHAAlMKW MO0 OpraHu3aluyd MPOEKTHOM JAEATEIbHOCTU C
ucrnoiab3oBaHueM Stellarium BkiIrO4YaroOT B c€0s1 CIEAYIONIUE KIIFOUEBbIE aCIIEKThI:

33



1. [lenenonaranue u nexparoruyeckoe 00OCHOBaHUE

[Ipexxne Bcero, menaror IOJKEH ONPEAECNHUTh LENH MPOEKTHOW JESITebHOCTH:
(opMHUpOBaHME HAaBBIKOB HCCIIEIOBATEIbCKOM palbOThl, pPa3BUTHE JIOTUYECKOTO
MBIIIJICHUS, TTPUMEHEHUE 3HAHWA B HOBBIX YCIOBHUSAX, Pa3BUTHE YMEHUU DPabOTHI C
uuppoBeiMH MHCTpyMeHTaMu. Stellarium momoraer peanuzoBaTh TpedboBanus OPI'OC
nmo ¢opmupoBanuto MKT-KOMIOETEHTHOCTH, CIOCOOHOCTH K MOJICIUPOBAHUIO H
aHaJIu3y, a TAK)KE€ HABBIKOB MPE3€HTAlMU pe3yabTaToB [21, 29].

2. [ToaroroBka yuammxcst 1 GOpMUPOBaHNE KOMaH/I

[lepen HavamoM MPOEKTHOW pabOThl HEOOXOAMMO MPOBECTU BBOJIHOE 3aHATHE, HA
KOTOpOM oOydJaronumcsi OyeT mpoIeMOHCTpUpoBaHa padbora B Stellarium: unrepdeiic,
MHCTPYMEHTHI, HACTPOWKU. BO3MOXHO OOy4YeHHWE MO WHCTPYKIIMH WU BHUICOYPOKY.
Jiist 6o7ee CI0KHBIX MPOEKTOB KeIaTeIbHO (OPMUPOBATH KOMAH/bI U3 2—4 YeloBeK, B
KOTOPBIX pOJIM paCHpeniesaioTcss Mo TUMNy: HaOMoaaTenb, aHAIUTUK, PEIaKTOp,
nu3aiHep npe3eHrtaiuu [ 15, 22].

3. Bri6op TeMbl 1 hopMyIHpPOBKa MTPOOIEMBI

TemaTnka MPOEKTOB JIOJKHA OBITh aKTyaJIbHOM, COOTBETCTBYIOIIEH BO3PACTHBIM
OCOOEHHOCTSM Y4YalllUXCs, MPOrpaMMHBIM TPEOOBAHHUSIM M HMHTEpecaM. TeMbl MOTYT
OBITh 3aJIaHBl yUYWUTEJIEM WM BBIOpAHBI CaMOCTOSTENbHO. BakHO, YTOOBI B TeMme
cojepKajcs dJIEMEHT UCCIICOBAaHUS WJIU aHAJIN3a, a HE TOJIbKO onucanue [23, 28].

4, [InanupoBaHue U TAIBI MPOESKTA

[lemaror opranmuszyer padoty modTamso [24]:

o [loaroTroBuTeNnbHBIA OTam: BBIOOP TEMBI, IIOCTAHOBKA €AW U 3ajad,

TUTAHUPOBAHUE;
e OcHOBHOHW »dTam: paboTa ¢ MporpamMMoil, MOJETUpOBaHHE, HAOIIOJICHUS,
dbuKcanys TaHHbIX;

o 3aKITIOYUTENBHBIN dTAM: aHAIN3, O(DOpPMIICHHE PE3yThbTaTOB, 3aIIMTA MPOCKTA.

Pexomennyetcst pazpaboraTh mabioH TPOESKTHOTO JTHEBHUKA WJIM MapIIPyTHOTO
TUCTa, TAE ywammecs OyayT (UKCHUpOBAaTh CBOWM JCHCTBUS W TMPOMEKYTOUHBIC
PE3YNIbTATHI.

d. UcnonwzoBanue pyuknuii Stellarium Ha mpakTke
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Meronuueckue peKOMEHIAlUu MPEanoyiaraloT o00s3aTelbHOE HCIOJIb30BAaHUE
cnenyromux Gynkuuii Stellarium [4]:

® HACTPOMKA KOOPAUHAT U BPEMEHU;

® BKIIOYCHHE/OTKIFOYCHUE CETOK, JIMHUW OKIUNTHKHA, MHUGOITOTHICCKUX

00pa3os;

® TMOUCK OOBEKTOB (TIAHETHI, 3BE3/IbI, CITYTHUKH );

® WCIIOJIb30BaHUE (YHKIIMHA YCKOPCHHS BPEMEHU;

® CO3[]aHME CKPUHIIOTOB U BUJE0(ailI0B HAOIIOICHUH.

Takxe mMone3HO OOYYUTh YYAIIMXCS MCHOJIB30BaTh COYETAHMS KIIABMIL JIJIs
yckopeHus paboTel (Hanpumep, kiaBuu L nis yckopeHus: BpemeHu, T s «cedyac,
G ayia oToOpakeHHsI TOPU30HTA U JIP. ).

Pexomenanuu 1o opopmMIeHHUIO Pe3yJIbTaToOB

[o 3aBepiieHnn HAOMIOIEHUN M aHATIM3a yJalluecs JOJKHBI IPEICTaBUTh UTOTH
npoekTa B (popme mpe3eHTanuu, OykieTa, HayqdHOro oT4éTa, BUJIEOPOIMKA UK MOCTEPA
[25]. BaxkHo ynensiTh BHMMaHHE BHM3yaJlbHOM cocTaBisomeit: Stellarium mo3BossieT
JenaTb ~ pealMCTUYHBIE  CKPUHIIOTHI,  BCTaBISATh  KapThl  Heba,  CTPOUTH
MOCIIEIOBATEIbHOCTA  JIBIDKEHUs 00BeKkTOB. [logpoOHOEe omucaHue BU3YyadbHON
COCTaBIIAIONICH MporpaMMbl-TutaHeTapus Stellarium mpenacraBieHo B TaOiuile HIDKE
(cm. Tabnwuy 4).

Ta6muma 4. BuszyansHas cocrapisitomas: Stellarium

@DopMBI IIpeICTaBICHHS TPOEKTA XapakTepucTuka
[Ipesenranus PowerPoint VnoOHa Ui 3allWMThl, MOJXKET BKIOYAThL AaHUMAIUI0 U
KOMMEHTapuu
Buneopommk c 3aKaZpoBbIM | D (HEKTUBEH I MOACITUPOBAHUS SIBJICHUM (3aTMEHHS, (a3bl)
TEKCTOM
DNEeKTPOHHBIH nHeBHUK | [ToaXoauT Amns AMUTENbHBIX UCCIIEOBAHUIMA
HAOIIOAECHUN
[IpoexTHast creHrazera BusyanbHblii 1 TBOpUYECKUi opMaT TSl MIAAMIUX KJIACCOB
6. OueHuBaHuE NPOEKTHOW JIESITEIbHOCTH
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Metoauka olleHUBaHUS JTOJKHA OBITh MPO3PAvYHON, KPUTEPUATILHONW U BKIIIOYATh
cleayroue nokasarenu [24]:

® [IOJIHOTA PACKPBITUS TEMBI,

® KOPPEKTHOCTH UcMoib3oBaHus Stellarium;

® Hay4YHas TOYHOCTb;

® JIOTMKa UCCIICIOBAHMUS;

e odopmieHue u 3anuTa MPoeKTa.

7. WuTerpanus ¢ IpyrumMu IpeIMeTaMi U MEPOTIPUSITUSIMH

BaxxHo pekoMeH0BaTh YUUTEISIM UCTIONB30BaTh Stellarium He TOJNBKO Ha ypoKax
aCTPOHOMHH, HO W B paMKaX NPOSKTHBIX HEJEelIb, BHEKJIACCHBIX MEPOTPUITHH,
MEXIPEIMETHBIX TPOEKTOB (acTpoHoMus + uctopusi + mudonorus + MKT). Taxxe
adpdexktuBHON  popMol  sBASETCS ~ OpraHM3alus  IIKOJBHOM  KOH(epeHIuu
UCCJIE0BATEIBCKUX pabOT, I/e yJalrecss MOTYT 3alllUIaTh CBOU MPOEKTHI, CO3TaHHBIC
B Stellarium [26, 30].

8. [IpodunakTrka 3aTpyIHEHUI U METOANYECKAs TTOIJIEPIKKA

BaxxHO y4yuTBIBaTh, YTO y YaCTH IIKOJbHUKOB MOTYT BO3HUKHYTH TPYIHOCTH C
TexHUUeCKUMU acriektamu Stellarium. [Toatomy HE0OX01UMO TIpeaycMOTpeTh [27]:

e 0Oy4aromne JUCThI UK BUJIEO;

® KOHCYJBTUPOBAHUE MO paboTe B MPOTrpamMme;

® HaJIW4YMe CIIPAaBOYHON MH(GOPMAIIUHU U CCHIIOK;

® BO3MOXHOCTh pa0dOTaTh B mape ¢ 00Jiee ONBITHBIM YYEHUKOM.

Takum o00pa3om, TPaBWIBHO OpPraHW30BaHHAS MPOCKTHAs JEATEIBHOCTHh C
ucrnosnb3oBanueM Stellarium obecneynBaeT pa3BUTHE HE TONBKO ACTPOHOMHYECKOM
IPAaMOTHOCTH, HO M KJTFOUEBBIX KoMmmeTeHIuH XXI Beka: paboTel B KOMaH/E, BIaJACHUS
U (QPOBBIMA MHCTPYMEHTAMH, KPUTHYECKOTO MBIIUICHUS W TPE3CHTAIIMN CBOUX UICH.
Meronuueckasi TOAAEp)KKa YUHUTENS 3aKiIiodaeTcss B (POPMUPOBAHUU WHTEPECHOW U
MCCJIeI0BATEILCKH HACBIIIIEHHON 00pa30BaTEIbHON CPEIbI, TJ€ KaXK/IbIi YUEHUK MOYKET

IIOYYBCTBOBATb celst HaCTOAINIMM HCCIICO0BATCICM KOCMOCA.
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2.3. Anpodanus pa3padoTaHHBIX METOAMYECCKUIT PEKOMEH a1 i

B mpouiecce ucciaenoBanus ObUIO MOCTAaBIECHO Ba)KHEWIEE YCIOBUE — MPOBEPUTD
Ha TpakTHUKe 3(P(EKTUBHOCTh pa3padOTaHHBIX METOJUYECKUX PEKOMEHJAlUUl I10
OpraHu3alyyd  MPOEKTHOM  JAESITENIbHOCTH  OOyYaromMXcs MO  acTPOHOMHUU  C
HCIIOJIb30BaHUEM TporpamMMebl-TiaHeTapus Stellarium. AmnpoOarus crtana JOTMYHBIM
3aBEpPIIEHUEM TEOPETHUYECKOr0 M MPOEKTHOIO 3Tara MCCIEI0BaHUs, MO3BOJUBIIUM HE
TOJILKO TOATBEPAUTh WM OMPOBEPIHYTh TUIIOTE3y, HO W BBIIBUTH IMOTEHIUATbHBIC
TPYAHOCTH, CKPBIThIE PE3E€PBbI U YTOUHUTH Mpe/jiaraeéMble aJropUTMbl 1€1arorundyeckon
pabotel. IlpakThueckass peanu3anus METOJWYECKUX TOJIXOJ0B OCYLIECTBISIACh B
paMKax WHAMBUAYAJIbHOIO YYEHMYECKOro MpoekTa Ha 0Oa3ze 0011eodpa3oBaTenbHON
IIKOJIBI.

B kawectBe  yuacTHMka Obuta  BbIOpaHa  yueHuna 11 kiacca,
IPOJEMOHCTPUPOBABIIAS yCTOWYMBBIM HMHTEpEC K MPEIMETY M BBICOKUNA YpPOBEHb
TOTOBHOCTH K CAMOCTOSITEJIbHON J€ATEIbHOCTH.

Tematuka mnpoexta — «bnwkailine pocTymHbIe s HAOTIOJEHUS TOJHbBIE
COJIHEYHBIE 3aTMEHUsD» — ObliIa BBIOpaHa ¢ y4ETOM aKTyalbHOCTH, HAYYHOU IIEHHOCTH U
noteHnuana mnporpammsel Stellarium kak cpencrtBa HUQPPOBOro MojenupoBaHusi. B
HEHTPE BHUMAaHHUS —  BU3yalIM3alMsl ACTPOHOMUYECKUX  SIBICHUH, aHAJIN3
reorpauYecKuXx W BPEMEHHBIX I[apaMeTpPOB, HWHTEPHIpeTanus HaOII0IaeMbIX
IPOLIECCOB, @ TAaKK€ MPOTHO3UPOBAHHME YCIOBHM IS TOTEHIMAJIbHBIX PEATbHBIX
HaOmoneHnii. Takoe HampaBjeHHE MO3BOJIWIO OOydaromencs HE TOJBKO OCBOUTH
ACTPOHOMMYECKHE MOHATHS U MEXaHU3Mbl BOZHHUKHOBEHHUS 3aTMEHMI, HO U HAyYUTHCA
UCII0JIB30BaTh BHUPTYaJIbHBIE WHCTPYMEHTBI, YTO IIOJHOCTBIO COOTBETCTBYET LIEJIAM
dbopmupoBaHuUs HNKT-komneTeHTHOCTEM, 3aJI0’)KEHHBIM B denepanbHbIX
rOCy/apCTBEHHBIX 00PA30BATENbHBIX CTAHIAPTAX.

IIpoekTHass paboTa cCTpomyach MO KIACCHYECKOW JIOTMKE: OT IOCTAHOBKHU
npobieMbl — K (OpPMYIMpPOBKE THUIIOTE3Bl, OT TEOPETUUYECKOIO OCMBICIECHUS — K
MIPaKTUYECKOMY SKCIEPUMEHTY, OT cOOpa JaHHBIX — K HX CHCTeMaTH3aluud U

AHAJIUTUYCCKOMY OCMBICIICHHUIO.
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HavanpHblli 3Tanm BKJIIOYAJT M3YYEHHE TEOPETUYECKUX OCHOB COJHEYHBIX
3aTMEHMM, UCTOPUU UX HAONIOACHHM, (PU3UKO-aCTPOHOMUYECKUX 3aKOHOMEPHOCTEH U
kinaccupukanuu. OJHOBPEMEHHO OCYILECTBISJIOCh O3HAKOMIIEHHE € UHTepdeiicom
Stellarium, BO3MOXXHOCTSMH HAacCTPOWKH BPEMEHHU, KOOPAUHAT, paOOThI C TEIECKOMOM,
MOMCKOM OOBEKTOB, (PUKCaMeld M SKCIOPTOM BU3YaJIbHOTO KOHTeHTa. OOyuaromascs
MpOILIa MHUHHU-KYPC-UHCTPYKTAX, COCTABJICHHBIM aBTOPOM JAHHOM BBITYCKHOM
KBAJIM(PUKAMOHHOM paboThl, YTO MO3BOJIMIIO €H YBEPEHHO OCBOMTHCS B LU(PPOBOM
Cpelle ¥ MPUCTYNUTh K OCHOBHOMY 3Tamy padoThl.

OcHOBHOU wucCcenoBaTeAbCKU OJIOK MpoeKkTa ObUl TOCBSIIEH JAETATLHOMY
aHanu3y OJIMKAWIIMX TMOJIHBIX COJIHEYHBIX 3aTMEeHMH, oxkuaaeMbix B Erumnre, Kurae,
Typuuu, Taunanne u BeetnHame. Mcnonssys BozmoxkHocTu Stellarium, oGydaromiascs
MOCJIEIOBATENIbHO MOJICIMPOBajia KaK bl ciyyail 3aTMEHUs, ONPEAeIisisi TOUHOE BpeMs
€ro Hauaja, MUKa M 3aBEpIICHHUS, KOOPJAMHATHI HAa TOBEPXHOCTH 3€MJIM, MapaMeTphl
HOJHON (a3bl, IPOJOIKUTEIBHOCTh U YITIOBYIO BbICOTY COJHIIA HaJl TOPU30HTOM. DTH
CBEJCHHUS CHCTEMaTU3UPOBAJIUCh B TaOJUIy, JONOJIHEHHYIO KapTorpaduyeckum
MaTEPHAJIOM, CO3/IaHHBIM C IIOMOIIBI CKPUHIIOTOB M aHMManuii. Pe3ynpraTel aHanusa
COJIHEUHBIX 3aTMEHUH MpeCTaBIeHbI B TabJuIEe HIDKE (CM. TabuuIy 5).

Tabnuna 5. Asanus 10CTyNHBIX COJTHEYHBIX 3aTMeHMH (pparmMeHT)

No | Jlata Makcumym | ['eorpaduueckas | [Ipomomkurensnocts | Boicota | [locTymHoCTh
3aTMeHus | (a3bl o0JtacTh MOJTHOU (hazbl CounHna | HaOIroaeHus
(UTC) HAOJTFOICHHSI
1 | 02.08.2027 | 17:06 Erumner 6 MHUH 22 ceK 82° OueHp
BBICOKAs
2 | 20.03.2034 | 17:17 Kuraii 4 MuH 9 cex 73° Bricokas
3 | 30.04.2060 | 17:08 Typrus 5 muH 15 cek 76° Bricokas
4 111.04.2070 | 09:34 Taunanm, 4 MuH 4 cex 68° Bricokas
Brernam

[Iporpamma mo3Bosausa, ¢ BBICOKOM CTEIEHBIO TOCTOBEPHOCTH, BU3YyAIU3UPOBATH
JNBUKEHHE TEeHW JIyHbl MO MOBEPXHOCTH 3€MJIM, ClIeJlaTh BBIBOABI O JIOCTYIHOCTHU
3aTMEHHM ISl HAOMIOIEHNS B KOHKPETHBIX TreorpadidecKux TOYKax, a TAK)Ke OIICHHUTH
0JIarONpUSITHOCThH YCIOBUH.

[lo pesynbratam MoJEeNUpOBaHUsA OOYyYalOIIasICsi HE TOJIbKO MOATOTOBHUIA

COOCTBEHHYIO aHAJUTUYECKYIO TaOIUILy, HO U 0(hopMuUIIa BU3YyaIbHBIN albOOM — CEpPUIO0
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CKPUHIIIOTOB, WUTFOCTPUPYIONUX (ha3hl 3aTMEHHA C Pa3IUYHBIX HAOIIOAATEIBHBIX
Touek. bpimm pa3paboTaHbl KpaTKUE CHPABKH TSI KaKIOTO COOBITHS, BKITIOYAIONTUE
OMHMCAHNE ACTPOHOMHUYECKHX VYCIOBHHA, a TakKe IMPEMIOKECHB PEKOMEHAAIIMN TI0
MOJATOTOBKE K peaibHOMY HaOmoaeHuto. Kpome Toro, obyyaronasics caMmoCTOSTENbHO
COCTaBWJIa MUHU-PYKOBOJICTBO IO MCIOJIb30BaHuI0 Stellarium nisg uzydeHus 3aTMeHUH,
B KOTOpPOE BOIIUIH TOIIATOBBIE WHCTPYKIIMU TIO0 BHIOOPY JaThl, YCTAaHOBKE KOOPIWHAT,
noucky Conana u JIyHbI, HacTpoWKe OTOOpaKCHHS CETOK, BPEMEHH, OSKCIIOPTY
aHUMAIUU U APYTUX G YHKIIHAHN.

AHATUTUYECKUH  dTam  3aBepiiwics  OQOPMIICHHUEM TIPOEKTa B BHJIC
MYJbTUMEIUHHON MPE3CHTAINH, BKIIOUAOIICH TpaKu, TuarpaMMbl, CXEMbI, KapThl U
BUjco. MrToroBas 3amura Tpoluia B paMKax  IIKOJIbHOW  KOH(EpeHIHUH
UCCIICIOBATEILCKUX M TPOCKTHBIX paboT. I[Ipe3eHTamus COmpoBOXAAIach YCTHBIM
BBICTYIIJICHUEM, B XOJ€ KOTOPOTO OOy4Yaromiascs IPOJIEMOHCTPHPOBAIa BBICOKUN
yYpOBEHb BJIAJICHUS] TEMOM, yMEHUE 0000IIaTh U MHTEPIPETUPOBATh JAHHBIE, a TaKXKe
HaBBIKM NMyOJIMYHONW KOMMyHUKanuu. [lo pesynbratam 3ammurtel paboTa Oblia MpU3HaHa
OJIHOM M3 JIydlllMX, PEKOMEHJOBaHa K YYacTHI0O B MYHHUIMNAIBHOM JTare
Bcepoccuiickoro kKoHKypca IpoeKTOB U OJIMMIIHA/L 110 aCTPOHOMHUH.

BaxxHo moauepKHyTh, YTO pean3aiius JaHHOTO MPOeKTa MO3BOJIHIIA Ha MPAKTHKE
NoATBEPANTh A(DPEKTUBHOCTh MPEATIOKEHHOW MeTonuku. OOydaromasicsi yCIHenrHo
IpoIIa BCE JTambl MPOEKTAa - OT TMOTPYKEHUS U IUIAHUPOBAHHS [0 aHaiu3a |
MIPEICTaBICHUs PE3yIbTaTOB. Ha KakioM 3Tame MCIoIb30BaIUCh KIIOUeBble (DYHKIIUH
Stellarium, koTopbie OBLTN 3apaHee BKIIOYEHBI B METOJUYECKHE PEKOMEHIAIMU: paboTa
c 0a30oii 0OBEKTOB, HACTPOMKa BPEMEHH W KOOPJIWHAT, MOJCIHPOBAHUE JBIKCHHUS,
BU3yanu3anus HeOeCHOW cdepbl, CKPUHIIOTHI W BUACO3aNMUCh. VIHTEPaAaKTHBHOCTH
MpOrpaMmbl, €€ TMOKOCTh W BH3yallbHas HACBIIEHHOCTh CIOCOOCTBOBAIM HE TOJIBKO
OCBOCHHIO aCTPOHOMHYECKOTO MaTephaia, HO U TOBBIIICHUIO MOTHBAIIHH,
BOBJICYEHHOCTH M YYBCTBA MCCIIEIOBATEILCKONH OTBE TCTBEHHOCTH.

Oco0oe BHMUMaHHWE 3aCIIy’)KHMBAaeT CaMOOIICHKA, MPOBEAEHHAS OOydJaromencs o
3aBepIlICHUU MPoeKTa. B Hell OblIu oTMEeUeHbI cieayromue 3 (PeKThl: pa3BUTHE YMEHUS

paboTtath Cc UU(POBBIMU pecypcaMu, YIy4dlIEHHWE TIMOHUMAaHUSI aCTPOHOMHUYECKHUX
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IpoIeccoB,  (OPMHUPOBAHHWE  HWCCIEAOBATENBCKOTO  MBIIUICHHS,  TMOBBIIICHHUE
YBEPEHHOCTH B ce0e M TOTOBHOCTH BBICTYMATh Nepes ayautopueit. Kpome Toro, mpoekr
OKazajcs TOJNEe3HBIM W B IUlaHe mnpodopueHTanuu: oOydaromascs BbIpa3uiia
3aMHTEPECOBAHHOCTD B MPOAODKEHUN N3YICHHUS aCTPOHOMHUU U CMEXKHBIX JUCIIUILINH.

B 3axmrodenume cieqyer  OTMETUTh, 4YTO ampolanus  pa3paOOTaHHBIX
METOJMYECKHX  pEKOMEHIAIHi POJAEMOHCTPUPOBATA UX  TPaKTHYECKYIO
COCTOSITENTLHOCTh, THOKOCTh M BBICOKYIO aJaliTUBHOCTh K YCIOBHSIM COBPEMEHHOMN
mkoJibl. Pabota B nmporpamme Stellarium no3Bonuia ycTpaHuTh Oapbepbl, CBI3aHHBIE C
OTCYTCTBHEM pEabHOTO 000pYyJOBaHUs (TENECKONOB, 0OcCepBaTOpHii), a TakKKke
NpeoCTaBuiIa yJallelcs MOJHOICHHYIO BHPTYadbHYIO CpeAy AJII MOJACITUPOBAaHUS U
aHalM3a acCTPOHOMHYECKUX sBIeHUH. Takum 00pa3oM, MPOEKT CcTal yOeAUTeITbHBIM
NPUMEpPOM YCIEITHON NH(POBU3AMKA aCTPOHOMUYECKOTO 00pa3oBaHMsI, HATJISTHOU
peanuzanuu TpedoBanunii ®I'OC u mpUMEeHEHUsT CUCTEMHO-ESATEIbHOCTHOTO TIOIX0/1a B
y4eOHOM MpaKTUKeE.

B mnepcriekTBe BO3MOXKHO MacHITaOMpOBaHWE MPEIIOKEHHONM METOIUKH Ha
0oJee MIMPOKUI KPYr 00pa30BaTEeNbHBIX YUPEKICHUN, a TaKKe €€ HHTETpalis B KypChl
¢usuku, reorpadun U UHGOPMATHKK B paMKaxX MEXIPEIMETHBIX MPOEKTOB. Pabora
MOKET OBITh MPOJIOJDKEHA Yepe3 co3laHue OaHKa TOTOBBIX MPOEKTOB, METOJAMYECKHUX
KapTouek, I1abJI0HOB Mpe3eHTAIi U 00pa3oBaTeNbHBIX clieHapueB i Stellarium, gto
o0ecreYnT YCTOMYMBYIO W CHCTEMHYIO pabOTy TI0 BHEAPCHHIO ITM(POBBIX

ACTPOHOMHYCCKHX IIPAaKTHUK B IIKOJIBHOC 06pa3OBaHI/Ie.
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SAKVIIOYEHUE

B ycnoBusx  peanmmzaruu HOBBIX — DepepalbHBIX  TOCYAapCTBEHHBIX
oOpa3oBaTeIbHBIX CTAHAAPTOB, OPHUCHTHPOBAHHBIX HA PAa3BUTHE YHHBEPCATBHBIX
y4eOHBIX JEHCTBUM, MPOEKTHAs JEATEIbHOCTh OOydYalolmuxcs MpuoOperaeT ocolyro
3HAYUMOCTh KaK 3(PQEKTHBHBIH HHCTPYMEHT (DOPMHUPOBAHHMSI HAYYHOT'O MBIILICHUS,
UCCIICIOBATEILCKUX HABBIKOB W YCTOMYMBOW MOTHUBAallMM K OO0ydeHuto. OgHUM U3
NIEPCIICKTUBHBIX HAIPAaBJICHUN B 3TOW OOJACTH SBIISICTCS HWCIOJIB30BAaHUE IH(PPOBBIX
pPECypcoB W  MPOTrPaMMHO-CHUMYJISIIMOHHBIX  CPEACTB, CIOCOOHBIX  3aMCHHUTH
TpaIULIMOHHOE O0OPYAOBaHUE U CYIIECTBEHHO PACIIUPUTH BO3MOXKHOCTH Y4e€OHOTO
nporecca. B HacTosiemM nccaeaoBaHUM B Ka4eCTBE TAKOTO pecypca Obljia paccCMOTpeHa
nporpamma-iianerapuii  Stellarium,  oGnagaromas  BBICOKUM — JTMJIAKTUYECKUM
MOTEHIIUAJIOM U JIOCTYIHOCTBIO JIJIi MACCOBOTO IIKOJILHOTO 00pa30BaHMS.

Hcnonb3oBanue mnporpammbl Stellarium mpu M3ydyeHUH acTPOHOMHUH TO3BOJIUT
MOBBICUTh TIO3HABATEJbHBIA MHTEPEC YYaIMXCS, HArJAIHO MPOJEMOHCTPUPYET
KOCMUYECKHE OOBEKTHI M CIOCOOCTBYET (OPMUPOBAHUIO ECTECTBEHHO-HAYUYHON
KapTUHBI MUPA.

B xonme paboTel ObUIM TOCIENOBATENBHO PEIICHBI BCE TOCTABJICHHBIC 3a/1ayu.
N3yyeHsl TeopeTHYeCKWe OCHOBBI MPOEKTHON JEATEeIbHOCTH B 00pa30BaTEIbHOM
mporiiecce 0o0meo0pa3oBaTeNbHBIX opraHuzamuii. OmpeneneHa e€ poidb U MECTO B
peamm3arun = @I'OC, oxapakTepu30BaHbl KIIOYEBBIC JTambl, METOABl U (OPMBI
MpOoeKTHOM paboThl. Oco00e BHUMaHUE ObUIO YACICHO NUIAKTHYECKOMY 0OOCHOBAHHIO
MpUMEHEHUsT TU(PPOBBIX TEXHOJIOTHI, B YaCTHOCTH, Iporpammsel Stellarium, B mpoiiecce
u3ydeHus: actponomuu. [loaTBepkaeHa TruUIOTe3a O TOM, YTO HCIOJIb30BaHUE
BUPTYaJIbHOTO TIJIAaHETApUs TO3BOJIAET CYIIECTBEHHO 000TaTHTh 00pa30oBaTEIbHBIN
mporece, cAenath ero 0ojiee WHTEPAKTHUBHBIM, HATJISIAHBIM, HCCIIEIOBATEIBCKAM U
JTUYHOCTHO OPUEHTUPOBAHHBIM.

BoionHeH  aHanmuM3  BO3MOXHOCTEW — mporpaMmmbi-iuianeTapust — Stellarium.

HporpaMMa MMO3BOJILICT MOIACIIHMPOBATH  CJIIOXKHBIC ACTPOHOMHUYCCKHC  ABJICHHUA,
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BU3YaJIM3UPOBATh JIBIDKCHUE HEOECHBIX TeJ, MPOBOJAUTHL BUPTyalbHbIE HAOIIOACHUS,
CpaBHUBATh MOJIYYEHHBIE JAHHBIE C TEOPETUUECKUMHU 3HAHUSMU.

Pa3paboTanbl MPOEKTHBIE 3aJaHMsI C UCIOJIb30BaHUEM MporpaMmsbl Stellarium s
oOyyaromuxcs 1o acTpoHomuu. Ha ocHOBe (YHKIIMOHATBHBIX BO3MOXHOCTEH
Stellarium ObuTO pa3paboOTaHO NECATh MPOEKTHBIX 3aJaHUM, K KaXKJIOMY M3 KOTOPBIX
OBUT COCTaBJIEH MACHOPT MPOEKTAa. DTH MPOEKThI M TACIOPTa OKaXyT HE TOJIBKO
MOMOIIIb MPENOoaBaTeIsIM, HO U TTOCIIOCOOCTBYIOT BOBJICUEHUIO MOJIOJICKHU B U3YUCHHUE
aCTPOHOMMUH.

Pazpaboranpl MeTOIMUYECKHE PEKOMEHIAIMU IO HCMOJb30BAHUIO MPOTrPaMMBbI-
wianetapust Stellarium B MpOEKTHON AESATEIBbHOCTH OOYYalolUXCS MO aCTPOHOMUHU.
beimu  pazpaboraHbl TeMaTHYECKHE HAMpaBJICHUS, NPUMEPHl 3aJaHUM, aJTOPUTM
BBITIOJIHEHUS, (OPMBI TIPEACTABICHUSI PE3YJIbTATOB, CUCTEMY OIICHUBAHHUS M JTaIllbl
paboThl HaJ MPOESKTOM 0 aCTPOHOMHUU ¢ ucronb3oBaHueM Stellarium. Dro obecnieunsio
HE TOJBKO TWIPEIMETHOE YCBOCHHE COJEp)KaHMsS, HO U PAa3BUTHE KPUTUYECKOTO
MBIIIJICHUS, HABBIKOB CaMOaHalIn3a, MyOJIMYHOTO MIPEICTaBICHUS PE3yIbTaTOB.

AnpoOupoBaHbl  pa3paOOTaHHBIE MPOEKTHBIE 3aJaHUS U  METOJUYECKHE
pexoMeHaanuu. MHAMBUAYaIbHBIM MPOEKT CTaplieKIacCHUIIBI Ha Temy «brnmxaiiimime
JIOCTYIHBIE IS HAONIOACHHS TIOJIHBIE COJHEYHBIE 3aTMEHHUS» CTaJl HarJsIHOU
WUTIOCTPAIlMEN YCTEIIHOTO MPUMEHEHHUs IU(PPOBOr0 MHCTPYMEHTApUs B IIKOJIBHOU
acTpoHoMHH. B Xome BBIMOJIHEHUS TMpoekTa oO0ydaromiascs CaMOCTOATEIbHO
dbopmynupoBaga  HCCIECIOBATEIIBCKAE  3ajJadd, HCIodb3oBajma  Stellarium s
MOJICIMPOBAHUS W aHalW3a, oQopMisiia W 3allyilalia pe3yibTaThl, TEM CaMbIM
MOJIHOCTBIO Peann3ys eI U MPUHLHUIBI CUCTEMHO-AEATEIBHOCTHOIO MOJIX0/1A.

B pesynbprare, mpoekTHas AEATENBbHOCTh 1O ACTPOHOMHH C HCIOJIb30BAHUEM
nporpaMmmbI-tiaHeTapust Stellarium npencraBnsier co6oit 3hPeKTUBHOE, TOCTYIMHOE H
MHHOBAIIMOHHOE HANpaBJ€HUE B COBPEMEHHOW mnemaroruke. OHa CMOCOOCTBYET HE
TOJIbKO TOBBIIICHUIO KauecTBa aCTPOHOMHYECKOTO 0Opa3oBaHUsS, HO M Pa3BUTHIO
METaInpeIMETHBIX HABBIKOB. [loJydeHHBIE B XOA€ HMCCIEIOBAaHUS PE3yJbTAaThl MOTYT

OBITh MCIOJIB30BAaHbI MIPU pa3pabOTKEe aBTOPCKUX MPOrpamMM, METOJMYECKUX MOCOOUH,
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y4e0HO-METOUYECKUX KOMILJIEKTOB JIJISl KPY’KKOB, 3JIEKTUBHBIX KYPCOB U BHEKJIACCHBIX
MEPOIIPUATUH.

Pe3ynbratel HacTosILEeH pabOTHI MOATBEPKAAIOT LIEIECOOOPA3HOCTh UHTErPALUU
HM(POBBIX IJIAHETAPUEB B MPAKTHUKY OOIIEro M JAOMOJHHUTEIBRHOTO OOpa3oBaHMs, a
TaK’K€ HEOOXOAMMOCTb AAJIBHEUIIEro METOJUYECKOTO COMPOBOXKIACHUS WU HAyYHOU
MOJJEPKKU TAKUX UHULIUATHB.

Takum 00pa3om, Bce HCCIENOBAHMS BBIMOJIHEHBI, TUIOTE3a MOATBEPKJECHA, a

IIOCTAaBJICHHAA ncJib AOCTUT'HYTA.
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INPUJIOKEHUA

[Ipunoxenue 1. MaauBUaYyanbHbIN TUIAH BBIIOJIHEHUS ITPOEKTA

JTansl Ilnanupyema | /lara HHoanuce
Buasbl nessresbHOCTH | nara | pakTuyec | pyKoBoauTe
HCIOJIHEHUS | KU JIsl
[Toaroroska Br160op Tembl yueOHOro MpoeKTa U TeM
HCCIIEI0OBAaHUI 00y4aronXcs;
Pa3paboTtka OCHOBOIOJIaraloIero
BOIIpoca M MPOOJEMHBIX  BOIPOCOB
y4eOHOU TEMBI
[InanupoBanue | PopMynupoBKa 3aa4, KOTOPBIE CIEIYET
PELINTS;
Boi6op cpenctB M METOJOB pelIeHUs
3ajay;
OmnpeneneHue MOCIEAOBATENBHOCTH U
CPOKOB paboT
[Ipouecc CamocrositenpHas pabora
npoekTupoBad | OdopMieHHs 3anUCKH, IJIaKaTOB U Jp.
us
Uror JloCcTUrHYTBIN pe3ysbTaT
Odopmnenue
3amura
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[Tpunoxenue 2. [Taciopra npoeKkToB

IMacnopt npoekra

eHa3zBaHue npoekra: AcTepu3MBbl.

oTun nim kiaaccupukanus npoexra: [IpeqMeTHO-OpUEHTUPOBAHHBIN.

ellesr mpoekTa: l3ydeHwe HeodUIMATbHBIC HA3BAaHUS CO3BE3MUH M CpPaBHEHHUE HX C
o(uIMaTEHBIMUA HAa3BAHUSIMH.

eHeoOxoqumocth npoekra: [Ipobnema: MHOTHE IIKOJIBHUKU 3HAIOT TOJIBKO O CO3BE3USIX, HO
HE 3HAaKOMBl C acTepu3MaMu — Tpynnamu 3BE37, HE BXOISAIIMMU B O(QUIMAIBHBIE CO3BE3AMS, HO
XOPOLIO pa3ITMYUMbIMHU Ha Heoe.
Bo3MOXHOCTH: TPOEKT MO3BOJIAET PACIIMPUTH ACTPOHOMHUYECKHE 3HAHUS, OCBOUTH COBPEMEHHBIE
uudpoBble HHCTPYMEHTHI Ui HaONoJeHus 3a HeOOM, pa3BUTh HAaBBIKM CaMOCTOSTEIHHOIO
HCCIIeIOBAHUSI.

eO:xuaaemMble pe3yJbTaThl IPOEKTa, ONHCAHME CO3JAHHOr0 TMPOAYKTAa IpPOeKTa:
CoznaHHas KOJUJIEKIMSI BU3yalld3allMii acTepu3MoB B mporpamMe Stellarium (CKpHHILIOTHI, OMUCAHMUS,
KoopauHaThl). [Ipe3eHTaius win MUHU-3HIMKIONEIUs M0 acTepu3MaM i IKOJIbHUKOB. [loBbIieHne
ypoBHS LIM(POBOK TPAMOTHOCTH U HHTEpeca K aCTPOHOMHUH.

eCnocod J0CTHKEeHHSI Pe3yJabTATOB IPOEKTAa, ONHMCAHWE TexHoJoruu: l3ydyeHue
TEOPETUYECKOTO MaTepuana 00 actepusMax (JuTepaTypa, HHTepHET-pecypchl). OCBOEHUE MPOrpaMMBbI
Stellarium (ycraHoBKa, HacTpOiKa, MOUCK 00BeKTOB). [ToMCk M BU3yanu3amus U3BECTHBIX aCTEPU3MOB
(manpumep, JletHuit TpeyronbHUK, bonbmioi koBm, FOxHbIM KpecT). OdopmiileHHEe pe3ylIbTaToOB
(CKpPHMHILIOTHI, OMUCAHUS, IPE3CHTAIS ). AHAIN3 U 00CYK/IEHUE MOTYyYCHHBIX TaHHBIX.

eOcHOBHbBIE TmpeaBapuTedabHble (a3bl W ITanbl: [loAroTOBHTENBHBIH 3Tall: MOA00D
nuTepatypsl, yctaHoBka Stellarium. VccnegoBarenbCkuid 3Tam: MOMCK M BU3YyalIM3allysl acTEPU3MOB,
coop wmarepuanoB. OdopmieHre pe3yabTaTOB: TMOArOTOBKA MPE3EHTAlMK. 3alluTa MpPOeKTa:
MpeJICTaBJICHHE pe3yabTaTOB Ha IIKOJIBHOM KOH(EepeHIUH.
[Ipenmonaraemas narta 3aBepilieHus: 3 HeIeI ¢ MOMEHTa Havalla IMpOeKTa.

ebogker M (WIHM) MaTepHalibHble pecypchbl MPOEKTa, IUIAHUpPYeMble HCTOYHHMKHU
(puHaHCcHpoBaHus, Nojay4eHusi pecypcoB: KomnbioTep minm HoyTOyk. becruiaTtHas mporpamma
Stellarium. Wutepuer s mnoucka wuHpopmanuu. KaHuensapckue npuHAUIEKHOCTH  (IIpU
HEO0OX0TUMOCTH).
duHaHCHpOBaHUE HE TPeOYeTCs, UCTIONb3YIOTCS JIMUHBIE WK IIKOJIbHbIE PECYPCHI.

elIpeanosiaraemple yyacTHuku: IlIkonpHUKM 5-7 K1accoB: aBTOPBI M MHUIMATOPHI MTPOEKTA,

OCHOBHBIC HMCIIOJIHUTCIIN BCEX OTAIlOB HMCCICAO0BAHNMAA, C60pH_II/IKI/I N aHAJIM3aTOPbI JaHHBIX, CO3AaTCIIN
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KOHEYHOTO TMPOJYKTa. YUYHUTEIb (U3UKUA: OCYIIECTBISIET TBHIOTOPCKUM (QYHKIHMOHAN (HAy4HOE
PYKOBOJICTBO, METOJOJIOTHYECKas TOJIepKKa, KOHCYIbTauu mo padore co Stellarium, momorip B
CTPYKTYpPUPOBAaHUHM OTYETa), IIOMOTAIOT B OPraHM3alMOHHBIX BOMpocax (IpeJoCTaBICHHUE
o0OpyIOBaHuUs, KOOpAMHAIMS BCTped). PoauTenu MIKOJBPHUKOB: KOHCYJABTHPYIOT JETEH 110
OpraHU3alMOHHBIM M TEXHHYECKHM BOIPOCAM, OKA3bIBAIOT MOTHBAIMOHHO-MOPAIBHYIO MOIICPHKKY,
CO3/IAI0T OJArONPHATHYIO CPELy ISt padOThI HAI IPOEKTOM.

ePuCKH peaqM3alUM NMPOEKTA M CJOKHOCTH, KOTOpPbIe OKUAAKT 00ydyaloumerocss mpu
peaju3anuM JaHHOrO NMpoekTa: TexHudeckue mpoOJIeMbl C YCTaHOBKOUM wmiu pabotoi Stellarium.
Henocrarox wHpopMamuu 1O OTACTBHBIM acTepu3MaM. TpymHocTH B OQOpMIIGHHUH U
CTPYKTYPHUPOBAaHUH PE3YITHTATOB.

oJlonosinuTesibHAsE uHPoOpMaUUs O mpoekTe: [IpoeKT MOXeT OBITh aJanTUPOBaH JUIS
Pa3IMYHBIX BO3PACTOB M YPOBHEH MOJTOTOBKH: Uil MJIAIIMX INKOJBHUKOB MOXXHO OTPAHUYHTHCS
U3y4YeHHEM 2-3 IpOCTEeHIINX acTepU3MOB U CO3/IAHUEM PHCYHKOB, JUIsl CTapIIMX — Oojiee rIyOOKUM
WCCIIe/IOBAaHUEM W aHAIM30M JaHHBIX. [IpOeKT MOKeT OBITh PAaCHIMPEH: MPOBEIACHWEM BUKTOPHH U
WHTECPAKTUBHBIX 3aHATHH 10 TEME acTepU3MOB, CO3JIaHMEM BHICOPOJIMKA WIIH OHJIAHH-IKCKYPCHH TIO
3Be3qHOMY HeOy. Pe3ynbrarhl mpoekTta MOryT ObITh NMpEACTaBICHBbl Ha IIKOJIBHBIX WM TOPOACKHX
KoH(pepeHnusaX, onumnuagax. [Ipoekt cnocoOCTBYeT pa3BUTHIO HABBIKOB KPUTHUYECKOTO MBIIIJICHHUS,
aHanu3a uH(opmanuu, paboOTbl B KOMaHJE U HUCIHOJB30BAaHUS COBPEMEHHBIX LHU(PPOBBIX

MHCTPYMEHTOB.
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IMacnopt npoekra

eHa3Banue mnpoekra: bauwkaiimme JocTynHble /sl HAOGJIIOEHUS] MOJIHbIE COJIHEYHBIE
3aTMeHHS.

oTun win kiaaccupuxanus npoekra: lccrenopareabCKui.

ellens mpoekta: M3ydenue u ompeneiacHue OMMKAMIIUX TMOJTHBIX COJHEYHBIX 3aTMEHUMH,
JNOCTYIHBIX Ul HaONIONEHWs, C WCIOJb30BaHMEM Mporpammbl-TutaHeTapus  Stellarium s
TUTAHUPOBAHUS TIOTEHITMATLHBIX HAOIIOICHUH W PAaCITUPECHUS 3HAHUA 00 aCTPOHOMHUYECKUX SBIICHUSX.

eHeo0xoqumocTh npoekrta: [Ipoext pemaer nmpodiemMy HEIOCTATOYHON OCBEIOMIIEHHOCTH O
MIPEJICTOSIIIMX ACTPOHOMHYCCKHUX COOBITHUSX, TAaKMX KakK IOJIHBIE COJIHEYHBIC 3aTMEHHS, KOTOPHIC
SIBJISFOTCSI PEAKUMHU W 3PEIUNIHBIMU sBICHUSIMU. OH TPEIOCTAaBIISIET BO3MOYKHOCTh: TUTAHUPOBATH
oOpa3oBaTelIbHbIC W HAOMIOJAaTeNbHBIC MeEponpusTHsS. [IOBBICHTH WHTEpEC K acTPOHOMHH U
€CTECTBCHHBIM HaykaM. Pa3BHTh HaBBIKH pabOTBI ¢ COBPEMEHHBIM ITPOTPAMMHBEIM OOeCTICUeHUEM
(Stellarium). [ToHATh MEXaHUKY COTHEUHBIX 3aTMEHUM.

eO:xuaaeMble pe3yJbTAThI TPOEKTa, OMHCAHHE CO3JAHHOIO TPOAYKTA MNPOEKTA:
CoznanHas kapra (WJIM CHHCOK) OMMKAMIIUX MOJIHBIX COJHEYHBIX 3aTMEHUN C yKa3aHUEM Jar,
BpeMeHH, reorpapuyeckux KOOpPAMHAT IOJIOCHI MOJHOM ¢a3pl U ycnoBud Bugumoctu. Otuer
(mpe3eHTanua) O pe3yiabTaTax WCCIACAOBaHUS, BKIIOUYAIONIWNA OMHCAHUE METOJAUKHA PAbOTBI CO
Stellarium, moay4yeHHBbIE JaHHBIE, BBIBOJBI W PEKOMEHAAMK IS HaOmroaarened. MmocTpaTuBHBIN
Matepuan, cKkpuHIoThl u3 Stellarium, monenupyromue 3armenus, rpaduku u cxemsl. [IpakTuueckoe
PYKOBOJICTBO IS MCIOJIb30BaHus Stellarium npu nmoucke v aHaau3e COJTHEYHBIX 3aTMEHUH.

eCnoco0d JoCcTH:KeHHUsI Pe3yJIbTATOB NPOEKTa, ONHMCcaHue TexHoJoruu: lcrnonb3oBaHue
nporpaMmsbl-tuianerapus  Stellarium  OCHOBHOW HMHCTPYMEHT Uil MOJEIHUPOBAHHUS M aHalU3a
COJIHEYHBIX 3aTMEHM. MojaenupoBaHue: yCTaHOBKA TOYHBIX JnaT W BpemeHu B Stellarium s
MPOrHO3UpOBaHUsl 3arMeHuid. [‘eorpaduueckuii aHanM3: OMpenelIeHHe TMOJOChl TOTHOW (a3bl
3aTMEHUA M €€ JOCTYIHOCTH W3 Pa3jIMYHBIX PETMOHOB MHpa. BpemeHHOW aHanmu3: ompeseleHue
TOYHOTO BpPEMEHHM Hayalla, MUKa W OKOoH4YaHus moiaHod ¢a3pl. COOp M cucreMaTu3anus AaHHBIX:
¢dukcalus MOJTYYEHHBIX MAHHBIX (JIaThl, BpeMs, KOOPAMHATHI, MPOJOJIKHUTEILHOCTh) B TaOMIUYHON
dbopme. AHanmu3 yCIOBHIM BUIMMOCTHU: OlIEHKA BbICOTHI COJHIIA HaJ TOPU30HTOM BO BPEMsI 3aTMEHHUS,
MOTOAHBIX ycIoBUH (00mas nHdopmanus). Buzyanusanus: co3laHue CKpUHIIIOTOB U BUA€03aNKCe 13
Stellarium, wimocTpupyromux 3arMeHus. Pabota ¢ uH(pOpPMAlMOHHBIMH HMCTOYHHUKAMU: TIOUCK H
aHaJIN3 JIOTIOTHUTEIBHON MHPOPMAIIH O COJIHEYHBIX 3aTMEHHSIX (HaydHbIE CTaThH, aCTPOHOMUYECKHE
caiiTel, kHuru). CocTaBlieHUE OTUETA/TPE3CHTAIUN: CHCTEMAaTU3allis U MPEACTaBICHUE MOTyUYeHHBIX

JTAHHBIX B HATJISITHOM M MOHATHOHN (opMme.
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eOcHOBHbIe MpeABapuTedbHble (a3bl M ITanbl: [lOATOTOBUTENBHBIM ATall: W3ydCHHE
TEOPETUYECKHX OCHOB COJIHEYHBIX 3aTMEHHMH. YCTaHOBKAa M OcBoeHHe 0a3oBbIX (pyHkmmii Stellarium.
Omnpenenenue Kkpurepues "NoCTymHOCTH A1 HaOmoaeHus" (reorpaduueckas 01M30CTh, BpEMs CYTOK).
HccnemoBaTelbcKuid 3Tall: MOWCK TOJHBIX COJNHEYHBIX 3aTMEHHN C HCnoiib3oBaHueM Stellarium
(mepuon, wampumep, 2026-2035 rr.). duxcamys JaHHBIX O KaXKJIOM 3aTMEHHM: Jara, BpeMs,
KOOPAMHATHI, TPOJIOJDKUTEIBHOCT MONHON a3pl. MopaenupoBanue 3armenuid B Stellarium ams
Pa3NUYHBIX JOKAIUH. AHATUTHYECKUI dTarm U 0popMIICHHE: CUCTEMATU3alUsl U aHAIN3 TIOJTY9IEHHBIX
nanHbeix. Co3gaHue KapThl/cicka 3aTMeHUWi. [loAroToBKa oT4eTa/mpe3eHTAIlH, WLTIOCTPATHBHOTO
MaTepuana. Pa3zpaboTka NMpakTHYEeCKOTO PYKOBOJCTBA. 3alludTa MPOEKTa: MPE3CHTAIMs Pe3yJbTaToB
npoekra. [Ipenmonaraemas gara 3aBepiieHus: 3 HEACTH C MOMEHTA Havaia MPOeKTa.

eboker M (WJIHM) MaTepuajibHble pecypchbl MNPOeKTa, IUIAHUpPYeMble HCTOYHHKHU
(¢puHaHCcMpOBaHus, MoJy4deHusi pecypcoB: KommbioTep mnm HOyTOyK. becruiaTtHas mporpamma
Stellarium. WuTtepuer nns mnoucka uHpopMauuu. KaHuenspckue MNpHUHAUIEKHOCTH  (TIpU
HEOOXOUMOCTH).
duHaHCHpOBaHUE HE TPEOYETCS, UCTIONB3YIOTCS IMYHBIEC WIIN IKOJIBHBIE PECYPCHI.

elIpennonaraemblie yuacTHukM: [[IkonpHukuy 7-11 kaaccoB: aBTOpbI U HHUIIUATOPHI TPOEKTA,
OCHOBHBIE HCIIOJIHUTEIHM BCEX ATAllOB HCCIIENOBaHUS, COOPIIMKY M aHAJM3aTOPbl TaHHBIX, CO3/aTeNN
KOHEYHOTO TPOAYKTA. YUHUTENIb (U3UKH: OCYIIECTBISACT TBHIOTOPCKUN (PYHKIIMOHAN (HAydyHOE
PYKOBOJICTBO, METOJIOJOTHYECKasl TOJICp)KKa, KOHCyabTanuu 1o padore co Stellarium, momomp B
CTPYKTYpUPOBAaHMM OT4Y€Ta), MOMOTalOT B OPraHM3alMOHHBIX BOMpocax (MpeaoCTaBJICHUE
o0opynoBaHus, KOOpAMHALMS BCTped). PoauTenu MIKOJBHUKOB: KOHCYJIBTUPYIOT JETeH IO
OpPraHU3aI[MOHHBIM U TEXHUYECKUM BOIPOCaM, OKa3bIBalOT MOTHBAILIMOHHO-MOPAJIBbHYIO MOJJIEPHKKY,
CO3/aI0T OJIAroNpUATHYIO Cpeay Ajs paboThl HaJl IPOEKTOM.

ePuckM peanu3anid NMPOEKTA H CJIOKHOCTH, KOTOPbIE OKHIAIOT 00y4alollerocsi nmpu
peanu3anuM JaHHOro mpoekra: Ilpobrmembl ¢ ycraHOBKOM Wi HacTpoiikoil — Stellarium.
HeobxomumocTh ocBoeHusi Bcex (GyHKUMN mporpammbl A 3(pQPEeKTHBHOrO MOWCKAa W aHaIu3a
3arMeHuid. HeoOXoIuMoCTh TJIaHMPOBAHHUS BPEMEHH U CaMOOPTaHu3alud. BO3MOXHOCTH moTepu
MOTHBAaLMM MpU JUIMTENbHOM pabore. IloHmmanue crnenupUKA aCTPOHOMHUYECKUX KOOPIMHAT,
BpeMeHHU. bombioii 00beM JaHHBIX I aHaIK3a, TpeOYIOIUi cucTeMaTU3alliy.

eJlonosinuTesibHAsE uHpopManua o mnpoekre: IIpoekT MokeT OBITh MNPOJODKEH C
yriyOoJeHueM B HW3ydeHHE APYrMX acTPOHOMMUYECKHX SIBICHUHM (JIyHHBIE 3aTMEHMS, MPOXOXKACHUS
IJIaHEeT, METEOpHbIe MOTOKM). Pe3ynpTaThl MpoeKkTa MOTYT OBITh MPEACTaBICHBI HA IIKOIBHBIX HIIU
TOPOACKUX KOH(pepeHIUsX, oiaumnuanax. [lomydeHHble 3HAaHUS MOTYT OBITh HCIOJB30BaHBI IS
IUTAHUPOBAHUS peallbHbIX HAOMIOAATeNbHBIX HKcnenuiuii B OyaymieM. IIpoekt cmocoOcTByeT

Pa3BUTHUIO HABBIKOB KPUTHUYCCKOI'O MBIIIJICHHA, aHaJIU3a I/IH(I)OpMaI_II/II/I, pa60TBI B KOMaHIC H
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HCIIOJIb30BAHUS COBPEMEHHBIX U(PPOBBIX UHCTPYMEHTOB.
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IMacnopt npoekra

eHa3zeanue npoekra: Bua 3Be31H0ro Heb6a B pa3InyHbIe INOXH.

eTun nim kiaaccupukanus npoexra: [IpeqMeTHO-0pUEHTUPOBAHHBIN.

ellesb mpoekrTa: M3ydueHue u JAEMOHCTpalUs, KaK MEHSJICS BHJ 3BE3JHOr0 Heba Ha
MPOTSHDKEHUHU PA3IMYHBIX MCTOPUYECKHUX SIO0X, MCHOJNB3ys Hporpammy-tuiaHerapuii Stellarium s
BU3YyaJIM3allMM U aHAJIN3a 3TUX U3MEHEHUH.

eHeoOxogqumocty mpoekra: IlpoekT pemaer mnpoOneMy OIrpaHUYEHHOTO [OHUMAaHUS
JMHAMHMKU 3BE3IHOT0 He0a M €ro M3MEHEHUM C TEYeHMEM BPEMEHH, a TaKKe CBA3M MEXIY
acCTpOHOMHEH M HCTOpuel dYenoBedeckod nuBmiaM3anuu. OH MpPeAoCTaBiIsIeT BO3MOXHOCTb: MOHSTH
KOHLIETIIUIO MPEECCUH 3€MHOM OCH U €€ BIUSHUE Ha BUAUMOE M0JI0KEeHUE 3Be3]l. Oco3HaTh, IOYEMY
CO3BE3/IUS, OMHMCAHHbIE JPEBHUMH LUBWIM3ALMSIMH, OTIUYAJIUCh OT COBPEMEHHOTO HUX BHIA B
ompejieieHHOe BpeMs roja. Pacmmputh 3HaHHA O MCTOPUM aCTPOHOMUU U Pa3BUTHH KapTorpaduu
3Be3HOro Heba. Pa3BuTh HaBBIKK PabOTHI C COBPEMEHHBIM ITPOrpaMMHBIM oOecrieueHueM (Stellarium)
JUIs Hay4yHbBIX uccienoBaHuil. [loBeICUTH HMHTEpeC K acTPOHOMHH, UCTOPHUH U MEXKIPEIMETHBIM
CBA35IM.

eOxuaemMpbie pe3yJbTAaThl NMPOEKTA, ONMCAHHME CO3JAHHOIO NMpoAykTa npoekra: Cepus
BHU3yaliM3aIuil (CKpUHIIIOTOB, BUco3anucei) u3 Stellarium, 1eMOHCTpUPYIOMKUX BUJ 3BE3HOTO Heba
B KIIOYEBBIC HCTOpHUYECKHe smoxu (Hampumep, [IpeBuuit Erumer, AnTn4yHOCTH, CpeaHEBEKOBhLE,
Peneccanc, coBpeMEHHOCTb). AHAIUTUYECKHI OTUET (MpEe3eHTAIsl), ONMHUCHIBAIONINI HW3MEHEHUS B
MOJIOKEHUH TIOJSIPHOM 3BEe3bl, CO3Be3AMM (OCOOCHHO 30/MaKadbHBIX), M JpYrue 3aMeTHBIC
TpaHcpopmaruu. Otdyer Oyner cojaepkaTb OOBSCHEHUS NPUYMH OSTUX H3MEHEHUH (mpereccus,
coOcTBeHHOE JBWKEeHUE 3Be31). CpaBHUTEIbHbBIE TAOMUIIbI, TOKA3bIBAIOIINE, HAIPUMED, U3MEHEHUS B
natax npoxoxaeHuss CoJiHLIAa uepe3 30/MakalibHble CO3BE31Msl B pasHble snoxu. Mcropuueckas
CIpaBKa O TOM, KaK acTpOHOMHMYECKHWE HAOMIOJCHHsS BIMSUIA Ha KYyJAbTYypy, MHUDOJIOTHIO U
KaJICHJJapHbIE CUCTEMbI PA3JIMYHbIX [TUBUIIU3ALINM.

eCnocod a0CTHKEHHSI Pe3yabTAaTOB IPOEKTA, ONMUCAHUE TexHosorum: lcnonb3zoBaHue
nporpammsbl-miaHerapus Stellarium: oCHOBHOM MHCTpYMEHT AJIsi MOJEIMPOBAHHUS 3BE3JHOTO Heba B
npouioM M OynymeM. MojenupoBaHue BpeMeHHM: ycTaHoBKa B Stellarium wucTopuueckux naT
(TBICSIUENETHs 70 Halled 3pbl, CTOJIETUS Hallei 3pbl) /Ui HaOMIOJCHUS 3a U3MEHEHHEM MOJIOKEHUs
3Be3a. HaOmroneHue 3a MoJIsipHOM 3Be370M: OTCIEKMBAaHUE M3MEHEHMs 3Be3[Ibl, yKa3bIBalolledl Ha
CEBEPHBIN IOJIIOC MHUpa, B pa3Hble 3MOXW. M3yueHue co3Be3nmii: aHaIW3 BUIMMOIO IOJIOXKEHUS
KITIOYEBBIX cO3Be3auil (Hampumep, bombmioit Measenuiibl, OpHoHa, co3Be3nuil 3o/auaka) U HX

CMCIICHUA OTHOCUTCIBHO TOYCK paBHOI[eHCTBHﬁ. CpaBHeHI/IeZ COMMOCTAaBJICHUEC BUA0OB 3BC3HOI'O HeOa
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pPa3HBIX BIOX JUIA BBISBICHUS 3aKOHOMEPHOCTEW M NMPUYMH H3MEHEHUH. McciieoBaHue npeneccuu:
MMOHUMaHHE U OOBSCHEHHE MEXaHU3Ma IMPEIEeCCMd 3€MHOM OCH KaK OCHOBHOW TMPUYUHBI
HaOoJaeMbIX M3MEeHeHH. PaboTa ¢ MHPOPMAIMOHHBIMU MCTOYHUKAMU: M3yYCHHE JIUTEPATYPHI 110
HWCTOPUHM AaCTPOHOMHUH, NIPEUECCHH, IPEBHUM LMBUIM3ALUMAM MU UX ACTPOHOMHYECKHMM 3HAHUSIM.
Cucremartuzanus ¥ aHajiu3 JAaHHBIX: 00pa0OTKa MOJYYEHHBIX BU3YaJbHBIX W TEKCTOBBIX JIaHHBIX,
BBISIBJICHHC KJIFOUEBBIX TEHACHIMHA U (opMyIHpoBaHHE BbIBOJOB. Co3maHmMe OTUYETa/NIPE3CHTAIINU:
oopMIICHHE PE3yIHTATOB UCCIICIOBAHUS B HATJISTHOM ¥ HH(OPMATHBHOM BUJIC.

eOcHOBHbIe mpeaBapuTebHble (a3pl UM 3Tanbl: [lOArOTOBUTENBHBIA 3Tall: W3Y4YEHUE
0a30BBIX KOHIEMIIUNA TPENecCud 3€MHOW OCH M COOCTBEHHOTO IBIKEHHUS 3B€3J. YCTaHOBKA M
OCBOEHHME pacimupeHHbIX (QyHKiuid Stellarium (uM3MeHeHHME JaThl W BpPEMEHH, OTOOpaKeHHe
9KBATOPUANBHBIX KoopauHat). OmnpenerneHue KIFOYEBBIX HCTOPUUECKHX JMOX JJIA HUCCIEeIOBAaHMUS.
UccnenoBaTenbckuid dTam: MOJAETUPOBAHUE 3BE3JHOTO HeOa Id KakJIOW BBIOpAHHOW DITOXH.
duKcanus U3MEHEHUI B NoJIokeHUH [1oysipHOM 3Be3/1bl. AHAJIN3 CMEIIEHUS CO3BE3UN OTHOCUTEIIBHO
HEOECHOTO 2KBaTopa W AKIUNTUKU. COOp JaHHBIX O 30JMAKATBHBIX CO3BE3IUSX M WX TOJIOKCHHH
OTHOCHUTEJIbHO PaBHOJEHCTBUN B pasHble 3moxu. Co3gaHue BU3yalM3alMi (CKPUHIIOTOB, KOPOTKUX
BH/JICO) JUTSl KaXA0M AMOXU. AHATMTUYECKH 3Tam U ohopMIIeHHE: CUCTEMAaTU3allHsI BCEX MOJIy4EeHHBIX
JaHHBIX W Bu3yanu3auuil. Hamucanue aHanuTHueckoro oryeTa/cuieHapusi mnpeseHTanuu. CosnaHue
CpaBHHUTENBHBIX Tabmuy u rpaduxoB. [loarotroBka HCTOpUYECKON CHOpaBKU. 3aliuTa MpPOEKTa:
MpPE3eHTAlMS M 3alluTa pe3yJabTaroB mpoekrta. I[Ipeamosaraemas gata 3aBeplleHHs: 3 HEAEIU C
MOMEHTa HayaJla IpOeKTa.

eboker m (MaIM) MaTepuajibHble Pecypcbl MNPOEKTa, IUIAHMPYeMble HMCTOYHHUKH
¢punancupoBanusi, nmoiaydeHusi pecypcoB: Kommbrorep mnm HoyrOyk. becrnnatHas mporpamma
Stellarium. HWHtepuer mns mnouncka wuHbopMmanuu. KaHIEmsIpckue NpUHAUISKHOCTH (TIpU
HEOOXOIUMOCTH).
duHaHCHpPOBaHKE HE TPeOYyeTCs, UCTIOIb3YIOTCS TUYHbBIE WU IIKOJIbHBIE PECYPCHI.

elIpeanosaraemsple yuactHuku: [IIkonpHuKHM 7-8 K1accoB: aBTOPbI M MHUIMATOPHI IIPOEKTA,
OCHOBHBIEC HCIIOJIHUTEIM BCEX ATAMOB MCCIIECOBAHMS, COOPIIMKN U aHATM3ATOPhl JAaHHBIX, CO3IATEIN
KOHEYHOTO TMPOAYKTa. YuuTelnb (U3UKU: OCYIIECTBISACT THIOTOPCKUM (YHKIIMOHAN (Hay4dHOE
PYKOBOJICTBO, METOJOJOTHYecKas MOJIepkKKa, KOHCYIbTallMu Mo padote co Stellarium, momoip B
CTPYKTYPUPOBAaHMM OTYE€Ta), TOMOTAalOT B OPraHU3alMOHHBIX BOMpocax (MperoCTaBICHUE
o0opynoBaHus, KOOpPAMWHALMS BCTped). PoauTenu MIKOIBHUKOB: KOHCYIBTUPYIOT JHETeH IO
OpraHU3allMOHHBIM U TEXHUYECKHUM BOIIPOCAaM, OKA3bIBAIOT MOTHUBAIMOHHO-MOPAJIBHYIO MOIJEPXKKY,
CO3/al0T OJArOMPUATHYIO Cpeay A paboThl HAJ MPOECKTOM.

ePucku peanu3anMu NPOEKTa U CJI0KHOCTH, KOTOPbIE O0XHAAT 00Y4YalIIerocs Nnpu

peaqm3anuM JaHHOro mpoekra: HeoOGxomumocTts aeranbHoro ocBoeHus ¢yHkumid Stellarium mms
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paboOTBl C  HMCTOPUYECKMMH  JaTaMH M KOOpAWHATaMH. Bo3MOXHBIE  TpoOIeMbl ¢
MPOU3BOIUTEIILHOCTRIO  KOMIBIOTEpAa NpU  OOJBIIMX BPEMEHHBIX HWHTepBanax. [loHMMaHue
aOCTpaKkTHBIX KOHLENIMH (mpeueccus, OHKIUINTHKA, HEOSCHbIE KOOpAMHATHI). VHTeprperamws
BUJMIMBIX M3MEHEHHI Ha HEOeCHOU cdepe W MX MpHBs3Ka K aCTPOHOMHYECKUM SBJICHUAM. Bosbmioi
00beM MH(OPMAINK O PA3IMYHBIX AMOXaX U UX aCTPOHOMUYECKUX MpeacTaBieHusx. HeodxoamMocTsb
KPUTHYECKOTO aHaiu3a M OTOOpa JOCTOBEPHBIX MCTOYHMKOB. TpeOyercs BbICOKas CTElEHb
CaMOOpPraHU3alliy U IUIaHUPOBaHMS BpeMeHU. BO3MOKHOCTh OTEPSTh MOTUBALMIO U3-3a CJIOKHOCTU
i oObeMa 3aJaun.

eJlonosinuTeabHass nHGopmauusa o npoexre: [[poeKT MOXET cTaTh OCHOBOMW JUIS CO3JIaHUS
MHTEPAKTHUBHOIO ypOKa WJIM AKCHO3MIMHM B HIKOJbHOM My3ee. [lomyueHHble TaHHbBIE MOTYT OBbITh
HCIOJIb30BAHbI JUISI CO3/1aHUSl COOCTBEHHBIX KapT 3BE3JHOr0 Heba Jsl pa3iMyHbIX HCTOPUYECKHX
nepuoaoB. [IpoekT cmocoOCTByeT pa3BUTHIO HABBIKOB PabOTHI ¢ OOJBIIMMH OObEeMaMHU JAHHBIX, WX
BHU3YyaIM3allMi U TPEJCTABJICHUS, a TaKXKe MEXAUCHUIUIMHAPHOTO MBIIUIEHUS. Pe3ynpTaTsl mpoekTa
MOTYT OBITh IPEJCTABJICHBI Ha MIKOJBHBIX, PAOHHBIX WJIM PErHOHAIbHBIX HAYYHBIX KOH(EpEeHIUsIX,

pacmupss Kpyrosop Kak YYaCTHHUKOB, TaK u ayJTUTOPHUU.
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IMacnopt npoekra

eHa3zBanue mnpoekra: Bua 3Be3qHOro Heb6a Ha pasHbIX IHPOTax 3eMuId (€ IOKHOIO
NoJIyLIApHs).

oTun nim kiaccupukanus npoexkra: [IpeaMeTHO-OpUEHTUPOBAHHBIM.

ellesan npoekra: VccnenoBanue U HarjsiAHas IEMOHCTpaLUs, KaK U3MEHSIETCS BUJ 3BE3HOTO
Heba Tpu TmepeMelieHnr HaOIroAaTeNss Mo pa3iuyHbIM mupoTaM HOXXHOTrO monymapus, a Takke
CpaBHEHHME €ro ¢ BUA0oM u3 CeBepHOro Mosymapus, UCIoib3ys MporpaMMmy-Iuianerapuid Stellarium.

eHeo0xoaumocTs npoekra: [Ipoekt pemaer mnpoOiemMy HEAOCTATOYHOTO MOHUMAHUS TOTO,
Kak reorpaduueckas MIKMpPOTa BIMAET HA BUAUMOCTb HEOECHBIX OOBEKTOB U co3Be3auid. OH
MIPEIOCTABIISIET BO3MOKHOCTh: IMOHSTh KOHULEMIMIO HEOECHBIX KOOPIMHAT U MX CBS3b C 3€MHBIMU
KOOpJIMHATaMH. YBHUJAETh U H3YYUTh CO3BE3[US, XapakTepHble TOJIbKO Juisi FOxHOro mnomymapus
(manpumep, HOxnbiit Kpect, LlentaBp, Kunb). Oco3HaTh, moueMy HEKOTOpPBIE CO3BE3IUS SIBISIFOTCS
HE3aXOIAIIMMH WIH HEBOCXOAIIMMH B 3aBUCUMOCTH OT IIMPOTHL. Pacmmputh 3HaHUs 0 reorpaduu U
aCTPOHOMHUHM B HUX B3aUMOCBSI3U. Pa3BUTh HaBbIKM pabOThl C COBPEMEHHBIM IPOTPAMMHBIM
obecrieuenuem (Stellarium) 1t MpoBeCHUST aCTPOHOMHYECKUX HcciaeaoBaHuil. [ToBEICHTE HHTEPEC K
WU3YyYECHUIO 3eMJIH U KOCMOCA.

eOxuaemMble pe3ybTAThl NMPOEKTa, ONMCAHHE CO3AAHHOrO0 MPOAYKTa mpoekta: Cepus
BHU3yalIM3aIuil (CKpUHIIOTOB, BUaco3anucei) u3 Stellarium, meMoHCTpUPYIONUX BU 3BE3AHOTO HeOa
C HECKOJIbKUX KIIFOYEBBIX Touek HOKHOro mosymapus (Hampumep, JKBATOp, TPOIMMUYECKHE LIUPOTHI,
YMEpEHHbIE MUPOTHI, NOJsApHbIE LIKMPOThl FOkHOTO nomymapus). XKenaTeapHo Takke BKIIOUUTh OJHY
Touky u3 CeBepHOro mosymiapusi JUisl CpaBHEHMs. AHAJIUTUYECKUH OT4YeT (Mpe3eHTanus),
ONMKCBHIBAIOIUM M3MEHEHUS B BUJMMOCTH CO3BE3[MM, MOJIOKEHUM HEOECHBIX IOJIIOCOB M HKBATOpPA
OTHOCHUTEJIBHO TOPU30HTA Ul KaKJOW BbIOpaHHOH IMpoThl. OTueT OyneT BKIOYATh OOBSICHEHMS
3TUX siBieHUN. CpaBHHUTENbHbIE TAaOJIUIbI, MOKA3bIBAIOIINE, KaKUE CO3BE3[Usl BUIHBI/HE BHUJHBI Ha
pasHbIX IIMPOTaX, a TaKXkKe M3MEHEHUs B BbIcOTe HeOecHoro mnositoca. Kapra mupa ¢ 0603HaueHHneM
HCCIIEIOBAaHHBIX TOUYEK M KpAaTKOW HHPOpMALIUEH 0 BUIUMOCTH 3BE3HOTO HEOA U3 ITUX MECT.

eCnioco0d faocTHKEHHsI Pe3yJIbTATOB IPOEKTa, ONHCAHHe TexHoJorum: l3meHeHue
MectonojioxkeHus: B Stellarium ycTaHOBKa pa3nUYHBIX Teorpaguyeckux KOOpAMHAT (LIMpOTa H
nonrota) B FOxHoMm nosymapun. HabmroneHue 3a HEOECHBIM IOJIFOCOM: OTCIIEKUBAHUE M3MEHEHUS
BbICOTHl HOKHOrO HEOecHOro mojiroca Haja TOPU30HTOM (M, COOTBETCTBEHHO, lloisipHOM 3Be3/pl
IOxxHOrO mMoMymapus, €cauM OHa €CTh) NPU HM3MEHEHMM IMPOTHI. V3ydyeHue co3Be3Iui: aHaIu3
BUJIMMOCTH U TIOJIO’KEHUS KIIFOUEBBIX CO3BE3MI (KaK CEBEPHBIX, TaK U IOJKHBIX) HA pa3HbIX LIMPOTaXx.

dukcanus JaHHBIX: CO3IaHNUE CKpHUHIIOTOB, BHJICO3aIMCEN U 3aMETOK O Ha6J'IIOIIaCMBIX N3MCHCHUAX B
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TeueHHe BHIOPAHHOTO BPEMEHHOTO MHTEpBaJia (Hampumep, oaHoM HouM). CpaBHEHHE: COMOCTABJICHUE
BUJIOB 3BE3JHOTO0 Heba C pa3HBIX MIUPOT MU 0OO0MX MOJYIIAPHHA JUIS BBISBICHHUS 3aKOHOMEPHOCTEH.
AnHanu3 3aBHCHMOCTH BBICOTHI IIOJIIOCa OT LIMPOTHI: MOHUMAHME U OOBSICHEHME 3TOM KIIHOYEBOMN
aCTPOHOMHYECKOW 3aBUCUMOCTH. PaboTa ¢ MHPOPMAITMOHHBIMU UCTOYHUKAMU: H3yYCHUE JIUTEPATYPHI
mo chepudeckoil acTpoHOMHUH, Teorpaduu, co3se3musMm FOxHoro momymapus. Cucremaruzanus U
aHaJIW3 JIaHHBIX: 00pabOTKa MOJIyYEHHBIX BU3YyaJbHBIX U TEKCTOBBIX JIaHHBIX, BBISIBJICHHUE KIIFOUEBBIX
3aKOHOMEpHOCTe W (opmynupoBanue BbIBOJOB. Co3gaHue oOTUYeTa/Ipe3eHTanuu: odopMieHue
Pe3yJIbTaTOB MCCIEA0BAHNS B HATJITHOM U MHPOPMATUBHOM BHJIE.

eOcHOBHbIC mpeaBapuTe/bHble (a3pl U 3Tanbl: [lOArOTOBUTENBHBIM ATall: W3YYEHHE
0a30BBIX KOHLENIMI reorpaguyueckux M HEOECHBIX KOOpPIMHAT. YCTAaHOBKA M OCBOEHME (YHKIMH
Stellarium, cBSI3aHHBIX € HM3MEHEHHUEM MECTOMNOJIOKEHUs. BpiOop wimoueBbix mupoT HOkHOTO
MoJIyliapusi Juis HucciiefjoBaHus. VccnenoBaTenbCKUil ATam: MOJENIUPOBaHHE 3BE3IHOTO Heda s
KaXJ0M BbIOpaHHOW Treorpaduyeckoil Touku. Pukcanus BUIAUMOCTH KIIOYEBBIX CO3BE3IMN (Kak
IOKHBIX, TaK M CEBEPHBIX), BBICOTHI HeOecHoro mosroca. Co3naHue BU3yalIn3aluil (CKpPHUHIIOTOB,
KOPOTKHMX BHJEO0) U KOKIOW TOUYKU. AHaIUTHUECKUN 3Tanm U odopmiieHHe: cucTeMaTH3alus Bcex
MOJIyUYEHHBIX JAaHHBIX W BU3yanusanuil. Hanucanue aHaqmuTH4YeCKOro oTueTa/crieHapus Mpe3eHTalUu.
Coznanue cpaBHHUTENBHBIX TAaOMUIl U KapThl. 3alUTa MPOEKTa: MPE3EHTAIUs U 3alllUuTa pe3yabTaToB
npoekra. [Ipennonaraemas nara 3aBepiieHus: 3 HEAEIM C MOMEHTA Hadasa MpOeKTa.

eboker m (MaIM) MaTepHajibHble Ppecypcbl MPOEKTa, IUIAHUPYeMble HMCTOYHUKHU
¢punancupoBanusi, nmoiaydeHusi pecypcoB: Kommberorep wnnm HoyrOyk. becrnnatHas mporpamma
Stellarium. HWHrepuer mns mnouncka wuHbopMmanuu. KaHIEmsIpckue NpUHAUISKHOCTH (TIpU
HEOOXOUMOCTH).
OduHaHcHpoBaHHE HE TPeOyeTcs, UCTIOIb3YIOTCS JINYHbIE WIH HIKOJIbHBIE PECYPCHI.

elIpeanosaraemeolie yuactoukm: [lkonbHrkuy 7-11 kaccoB: aBTOPbl U MHULIMATOPBI IPOEKTA,
OCHOBHBIE HCIIOJIHUTEIM BCEX ATAMOB UCCIIECIOBAHMS, COOPIIMKN U aHATM3aTOPhl JAaHHBIX, CO3JATEIN
KOHEYHOTO TMPOJAYKTa. YuuTenb (U3UKH: OCYIIECTBISECT THIOTOPCKUN (YHKIMOHAN (Hay4HOE
PYKOBOJICTBO, METOJOJIOTHYECKas MOJIepPKKa, KOHCYIbTauuu 1no pabdore co Stellarium, momomns B
CTPYKTYpPUPOBAaHUM OTYETa), IOMOTAlOT B OPraHM3alMOHHBIX BOMIpocax (IpeJoCTaBiICHHUE
o0OpyJOBaHUs, KOOpAMHAIMS BCTped). PoauTenu IIKOJBHUKOB: KOHCYJIBTUPYIOT JeTed 1o
OpPraHM3alMOHHBIM U TEXHUYECKUM BOIIPOCAM, OKa3bIBalOT MOTHBAIIMOHHO-MOPAJIBHYIO NOIJEPKKY,
CO3/1AI0T OJaroNpHATHYIO Cpeay A pabOThl HaJ IPOEKTOM.

ePucku peanm3aniu NPOEKTa H CJIOKHOCTH, KOTOPbIe OKHIAIOT 00y4arolmerocsi npu
peaqm3anuM AaHHOro mpoekta: HeoOxomumocts ocBoeHust ¢yHkuuit Stellarium mo u3MeHeHUIO
MECTOIOJIOKEeHU U opueHTauuu. [loHumanne aGCcTpakTHRIX KOHIENUui (HebecHas cdepa, IKBATOP,

MoJIf0Ca, 3€HUT, Haaup). CBs3p MexIy reorpaduueckoil MHUpPOTOl M BBHICOTOW HEOECHOTrO MOJIIOCA.

58



Bonpmioit o6beM maHHBIX Ul aHaNMM3a, TpeOyroomuid cucreMatu3anud. HeoOXoauMoCcTh TOYHOTO
moa0opa KOOPAMHAT JJIsl IEMOHCTpAIH pa3iuuuii. TpeOyeTcst BEICOKas CTENEHh CaMOOPTraHU3aluy 1
TUTAHUPOBAHUS BPeMEHU. BO3MOKHOCTH MOTEPATH MOTHBAIIUIO M3-32 PYTHHHOCTH cOOpa TaHHBIX.
oJlonosinuTebHAsA HH(pOPMAaINHs 0 mpoeKkTe: [IpoeKT MOXKET OBITh paCHIMpPEH I U3yUCHHS
CE30HHBIX M3MCHCHHMI Ha Pa3HBIX MIMPOTax. Pe3ynbTaThl MpPOEKTa MOTYT OBITH IMPEICTABICHBI HA
IITKOJIBHBIX WJIA TOPOJCKUX KOH(EPECHIMSIX, a TAaKXKE HCIIOJIb30BaHBI B KAUYECTBE Y4eOHOTO Marepuaia
Mo acTpoHOMUW W reorpaduu. [IpoekT cmocoOCTBYEeT Pa3BUTHIO MPOCTPAHCTBEHHOTO MBIINIICHHS,
AQHATUTHICCKUX CIMOCOOHOCTEH W HABBIKOB PAa0OTHI ¢ IMHU(PPOBBIMH HHCTpyMeHTaMH. [lomydeHHBIE
3HAHHS MOTYT BJIOXHOBUTH Ha JalIbHEHIIIee M3ydeHUE aCTPOHOMHUU U reorpadum, a TakKe Ha MEUTHI O

MYTCIICCTBUAX JUIA Ha6J'IIOI[eHI/I$I 3a 3BE31HBIM HEOOM B Pa3HbIX qacTigax Mupa.
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IMacnopt npoekra

eHa3Banue npoekra: /IBum:kenue CoytHIA U MJIAHET NPH HAGJIIOEHNH C IPYTUX IUIAHET.

oTun win kiaaccupuxkanus npoekra: lccrenoBareabCKui.

ellenn nmpoekra: VccnenoBanue U IEMOHCTPALIMS, KaK BRITJISAIUT ABMKeHUE COJHIIA U TIaHET
CoTHEUHOW CHCTEMBI MPU HAOIIOJICHUH C TIOBEPXHOCTH PA3JIMYHBIX TUIAHET, MCIIOJB3Ys MPOTPaMMY-
ianerapuit Stellarium.

eHeo0xoqumocTs mpoekta: I[IpoekT pemaer npobieMy Te€OLEHTPUYECKOTO B3IUIsAla Ha
ConHeuHyl0 cHCTEMy, Korjaa 3emiisi BOCIPHHHMACTCS KakK EIWHCTBCHHas To4yka orcdera. OH
MPEIOCTABIISIET BO3MOXKHOCTH: IOHSTh TeIMONCHTPUYECKY0 Mojelb COJIHEYHOW CHCTEMBl U
OTHOCHUTCIILHOCTh JBM)KCHHSI. YBHUJCTh, KaK OpOWTAIbHBIC XapaKTCPUCTHUKU TUIAHET (IIEPHOT
oOpallleHus, HAaKJIOH OCH, SKCIICHTPUCHUTET) BIMSIOT Ha BUAMMOE JiBIKeHUEe COTHIIA U IPYTUX TIIaHET.
W3yunTh pasznuumsi B MPOJOJDKUTEIIEHOCTH JIHS W ToJia Ha Pa3HBIX IUIaHeTaX. [IpencTaBuTh, Kak
BRITIIsAIENI0 ObI HEOO m COJHIIE IS TUIOTETHYSCKUX OOWTaTeNlel NPYrux IuiaHeT. Pa3BUTH HaBBIKU
paboThl C COBpEMEHHBIM TporpaMMHBIM  oOecriedeHueM  (Stellarium) gist  mpoBeaeHHS
aCTpOHOMHUYECKUX uccienoBaHuil. [IoBbICUTH HHTEpEC K aCTPOHOMHUH, (PU3HKE U KOCMOCY.

eO:xuaemMble pe3yabTAaThl MPOEKTA, ONMUCAHHE CO3JAHHOIO MpoaykKTa mpoekTta: Cepus
BHU3yaliu3aiuil (CKpUHIIIOTOB, BUAco3anucei) u3 Stellarium, nemoHcTpupytonmx asrmxenne CoJiHIA U
IJIaHET TIPU HaOIOZCHUH C TIOBEPXHOCTH HECKOJIBKUX TUTaHeT (HampumMmep, Mepkypuii, Benepa, Mapc,
IOnurep). Ananuruyeckuil otyeT (Mpe3eHTalsl), OMUCHIBAIOLUIUN Pa3InyMsl B BUAUMOM IBH>KEHUU
ConHIa ¥ MIIaHeT, MPOJIOJDKUTENILHOCTH IHA U T0J1a, 8 TaK)Ke OOBACHSIOIIUN 3TH pa3ndus Ha OCHOBE
OpOUTANIbHBIX XapakTepucTUK MiaHeT. CpaBHUTENIbHBIE TaOMUIBL, [MOKA3bIBAIOIIUE, HAIPUMED,
MIPOJIOJKUTENBHOCTD JHS U T0J1a, HAKJIOH OCH, MaKCUMAaJbHBIN yrioBoi pasmep CosHIa Ui KaXKa0u
wiaHeTsl. OnucaHue runotreTudeckoro "Heba" MUisi KaxJOW TUIAHETHI: KaKhe IUIAaHeThl BHJHBI, Kak
yacto, kakoe CounHiie (0oJbII0e/MajgeHbKOE, IPKOE/TYCKIIOER).

eCioco0 J0CTH:KeHUsI Pe3yJIbTATOB NMPOEKTA, ONUCAHME TeXHOoJoruu: V3MeHeHue TOYKU
Habmonenus: B Stellarium ycTaHoBka B KayecTBe TOUKM HAONIOACHUS TOBEPXHOCTH Pa3IMUHBIX
wianer ConHeuHoil cuctembl. Habmionenwe 3a nBmwkeHueM CoHIIA: OTCIEXKHBAHHE HW3MEHEHUS
nonoxkenuss ConHIla Ha HeOecHOU cdepe B TeueHHWE BpeMEeHM (Hampumep, OAHOTO "mHA" M OJHOTO
"roma" Ha Kaxaod IutaHere). HaOmromeHue 3a ABM)KEHHEM IUTAHET: OTCIEKHMBAHHE BHUIUMOTO
JIBUKEHHS] APYrUX TIUIAHET, WX SPKOCTH M TMOJoxkeHus oTHocuTenbHo Comnuma. HM3mepenue
MPOJIOJKUTENFHOCTH JTHS U TOJA: OIpe/eieHHe BpEMEHU MEeXay BocxoaaMu U 3axonamu CouHIla, a
TaK)K€ BPEMEHHU TOJNHOro obGopora maHeTsl BOKpYr ComnHia. @DuUKcanus NaHHBIX: CO3/aHUE

CKpHHIIOTOB, BHJI€O3aIICEe M 3aMETOK O Ha6J'IIO,Z[aeMLIX SABJICHUAX. CpaBHeHI/ICI COIIOCTAaBJICHHUE
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BUJIOB He0Aa U XapaKTepHCTUK ABMKeHus: COJIHIA U MJTAHET M Pa3HbIX IUIaHET. AHAU3 3aBUCUMOCTH
BUJMIMOTO [JBM)KCHHUS OT OpPOMTAIBbHBIX XapaKTePUCTHK: OOBSCHEHHWE HAONIOJAeMbIX SBICHUH Ha
OCHOBE HAKJIOHA OCH, Mepuoja oOpamieHus, SKCIeHTprucuTeTa opout. Pabora ¢ mHpOpMaMOHHBIMU
UCTOYHUKAMU: H3y4yeHUEe JuTeparypbl o IuaHeTax CoJIHEYHOW CHUCTEMBI, HMX OpPOUTAJIBHBIX
xapakTepuctukax. CucremaTH3alus W aHATW3 JaHHBIX: 00pabOTKa TOJYYEHHBIX BH3YaJIbHBIX M
TEKCTOBBIX JAHHBIX, BBISBICHWE KIIOUEBBIX 3aKOHOMEpHOCTEH H (OPMYIHMpPOBAHHE BBIBOJOB.
Co3manue oTdera/mpe3eHTalMu: O(QOPMIICHHE pPE3YJIbTAaTOB HCCIEIOBAHUS B HATIIIHOM H
MH(OPMATUBHOM BUJE.

eOcHOBHbIC mpeaBapuTe/bHble (a3pl UM 3Tanbl: [lOArOTOBUTENBHBIM ATall: W3Y4YEHUE
0a30BBIX KOHLEMUUN renuoneHTpudeckod wmojenu ConHeyHoi cuctembl. OcBoeHue (yHKIUI
Stellarium, cBsi3aHHBIX ¢ M3MEHEHHEM Touku HaOmoneHus. COoop mHbopMmanuu 00 OpOHTATBHBIX
XapakTepuCcTUKax IaHeT. MccinemnoBarenbCKuil 3Tal: MOJENMpOBaHHME BHJA Heba ¢ MOBEPXHOCTU
BbIOpaHHBIX TUIaHeT. OTcnexuBanue AkeHus CoiHIa U 1iaHeT. M3mepeHue npooKUTeTbHOCTH
a1 1 roga. COOp AaHHBIX O BUAMMOCTH TUTaHET (SPKOCTh, mosiokeHue). Co3maHue BHU3yaTu3amuil
(CKpHMHILIOTOB, KOPOTKHMX BHJEO) JUIsl KaXJOW IUIaHETbl. AHAJUTUYECKHM 3Tanm U odopmileHue:
CUCTeMaTH3alusl BCEX TMOJYYEHHBIX JaHHBIX U Bu3yauu3auuid. Hamucanue aHaNIUTHYECKOTO
otueta/crieHapus mnpe3eHTanuu. Co3laHue CpaBHUTEIbHBIX Talnui. OmnucaHue THIIOTETHYECKOTO
"HeOa" IS KaXIOW IUIaHETHI. 3alluTa IMPOCKTAa: MPE3EHTAIlMs W 3alluTa pe3ylbTaTOB MPOEKTA.
[Ipennonaraemas narta 3aBepileHus: 3 HEJIEIU C MOMEHTA Haydaja IMpoeKTa.

eboker M (MM) MarepuajibHble pecypchbl MNMPOEKTa, IUIAHMPYeMble HMCTOYHHKHU
¢punancupoBanusi, nmoiaydeHusi pecypcoB: Kommbrorep winn HoyrOyk. becrnnatHas mporpamma
Stellarium. HWHrepuer mns mnouncka wuHbopMmanuu. KaHIEmsIpckue NpUHAUISKHOCTH (TIpU
HEOOXOUMOCTH).
duHaHCHpOBaHKE HE TPeOyeTCs, UCTIOIb3YIOTCS IMYHBIE UM UIKOJIbHBIE PECYPCHI.

elIpennosiaraemble yuacTHuku: LlIkonpHuku §8-11 Ki1accoB: aBTOPHI U MHUIIUATOPHI MTPOEKTA,
OCHOBHBIE HCIIOJIHUTEIH BCEX ATAMOB UCCIIEOBAHMS, COOPIIMKN U aHATM3aTOPhl JaHHBIX, CO3AATEIN
KOHEYHOTO TMPOJAYKTa. YuuTelnb (U3UKU: OCYIIECTBIAECT THIOTOPCKUM (YHKIMOHAN (Hay4HOE
PYKOBOJICTBO, METOJIOJIOrMYecKasi MOJIepKKa, KOHCYIbTallMu 1o pabote co Stellarium, momoius B
CTPYKTYpPUPOBAaHUU OTYETa), IOMOTAlOT B OPraHM3aLMOHHBIX BOIpocax (IpeJoCTaBlICHUE
o0OpyJOBaHuUs, KOOpAMHAIMS BcTped). PoauTenu MIKOJBHUKOB: KOHCYJABTHPYIOT J€Ted 1o
OpPraHM3allMOHHBIM U TEXHUYECKUM BOIIPOCAM, OKa3bIBAIOT MOTHUBALMOHHO-MOPAJIBHYIO INOJJIEPKKY,
CO3/1AI0T OJAroNpHATHYIO Cpery A pabOThl HAJ IPOEKTOM.

ePucku peanm3aniu NPOEKTa H CJIOKHOCTH, KOTOPbIe OKHIAIT 00ydarolmerocsi npu
peaqm3anuM AaHHoOro mpoekrta: HeoOxomumocts ocBoeHust ¢yHkuuit Stellarium mo u3mMeHeHUro

TOYKHU Ha6J'IIO,Z[eHI/IH U BpPCMCHHU. Ilonnmanue r CHHOHCHTpH‘ICCKOﬁ MOACIN MU OTHOCHTCIBHOCTH
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nwkenus. llpencraBienue Buga Heba ¢ apyrux IuiaHer. bonbmol o0bem uHpoOpmamuu 00
OpOMTANBHBIX XapaKTEPUCTUKAX IIaHeT. TpeOyercs BBICOKAas CTENEHb CaMOOPraHMU3ALUU |
IUTAHUPOBAHUS BpEMEHU. BO3MOXHOCTH MOTEPSITh MOTUBALIMIO M3-32 PYTHHHOCTH COOPA JaHHBIX.
eJlonosiHuTEeIbHASA HHpOPManKs 0 npoekTe: [IpoekT MoXkeT ObITh paclIMpeH Uil U3yUEHUS
JBUKEHUS CITyTHUKOB IUIaHET. Pe3ynbTaTel IpoekTa MOTrYT ObITh IPEACTABJIEHBI HA LIKOJbHBIX WU
TOPOACKHX KOH(EPEHIHIX, a TAKKE MCIOIB30BaHbl B KAUeCTBE y4eOHOT0 MaTepHaja Mo acTpOHOMUHU
n ¢Qusuke. IIpoekT CmOCOOCTBYEeT pa3BUTHIO TPOCTPAHCTBEHHOTO MBIIUICHUS, AHATUTUYECKAX
CIIOCOOHOCTEl M HaBBIKOB PA0OTHI ¢ IUPPOBBIMM HHCTpyMEHTaMUu. llojgydyeHHble 3HaHUS MOTYT
BJIOXHOBUTh Ha JAJIbHEWIIEEC M3YYCHHE aCTPOHOMHMM M KOCMOHABTHKH, a TAK)KE€ HA Pa3MBILUICHUS O

BO3MOXHOCTH KHU3HU Ha Apyrux IJIaHeTax.
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IMacnopt npoekra

eHa3zBanue npoekra: 3arMeHus B cucteMe cnyTHukoB IOnurepa.

eTun nim kiaaccupukanus npoexra: [IpeqMeTHO-0pUEHTUPOBAHHBIN.

ellens mpoexra: V3yuenue W HarjsigHas JEMOHCTpAllMs SIBIICHHUS 3aTMEHHH (MTOKPBITHA,
npoxoxaeHuil) B cucreme ['anmuneeBsix cnyTHuKOB lOnurtepa, a Takke MX TEHU MO JUCKY IJIAHETHI,
UCTOJB3Ys poTrpamMMy-IutaneTapuit Stellarium.

eHeoOxogqumocty mpoekra: IlpoekT pemaer mnpoOneMy OIrpaHUYEHHOTO [OHUMAaHUS
JUHAMHYECKUX MPOLIECCOB B CIIYTHUKOBBIX CUCTEMAaX IUIAHET-TUTAHTOB U BaKHOCTU UX M3yueHus. OH
MIPEIOCTABIISIET BO3MOJKHOCTb: HArJIsiIHO YBUJAETh M MOHSTh MEXaHUKY B3aMMHBIX 3aTMEHUH U
MIPOXOXKJCHUHM CIIyTHHKOB, a TaKKe IPOXOXKJIEHUN CIYTHUKOB M MX TeHell mo aucky lOmutepa.
Oco3HaTh UCTOPUYECKYIO 3HAUMMOCTh HAOMIOAEHUH 3aTMeHUl cryTHUKOB fOnuTepa (Hampumep, aist
omnpezneneHusi ckopoctu cBera One Pémepom). Pa3Butrh HaBblkM pabOTBl € COBPEMEHHBIM
nporpaMMHBIM  obecrieuenueM (Stellarium) a7 MOJENMMPOBAaHMS  CIOXKHBIX ACTPOHOMHUYECKUX
sBieHud. [IoBBICUTh MHTEpEC K IJIAHETOJIOTUH, aCTPOHOMUU U MCTOpUU HayKu. [IoHATH, Kak MHOIO
MHTEPECHOTO MPOUCXOAUT 3a MPeIeIaMUu 3eMHON OpOUTHI.

eO:xuaemMble pe3yabTAaThl MPOEKTA, ONMUCAHHE CO3JAHHOIO MpoaykKTa mpoekTta: Cepus
BHU3yaliM3aluil (CKpUHIIOTOB, BUico3amucei) u3 Stellarium, AeMOHCTpHUPYIONIUX Pa3IUYHBIC THIIBI
3aTMEHUH W MPOXOKACHUHN ['anmieeBbIX CIYTHUKOB: MPOXOXKJICHHE CIyTHUKA MO AucKy FOmwutepa.
[IpoxoxxaeHne TeHW cnyTHUKa mo aucky FOmurtepa. B3aumHble MOKPHITHS CHYTHHUKOB. 3aTMEHUS
cnytHukoB lOmutepom (Bxox B Tenb lOmutepa). AHamuTHUecKuili OT4eT (Ipe3eHTalus),
OTHCHIBAIOIUI MEXaHU3M KaKJOro THIMA 3aTMEHUS, MEePHUOJUYHOCTh UX BO3HHUKHOBEHHS, a TaKKe
pouib ['anueeBbIX CIIyTHUKOB B UCTOPUU acTpoHoMHH. OTueT OyneT coAepKaTh aHAIMU3 MOITY4YEeHHBIX
HaOmogennit u3  Stellarium. Kanenmapp (CHHCOK) MPEACTOAIIMX 3aTMEHUN I  HECKOJBKUX
BBIOpAaHHBIX CIIYTHHKOB FOmuTepa Ha ompeeeHHbIl nepruo (Hanpumep, Ha OmmKalIie HECKOJIbKO
MecsSleB WIH TOM), C yKazaHHEM BpeMeHU M Tuma coObITus. McTopuueckas crpaBKka O 3HAYEHUU
OTKPBITHI U HaOMOAeHUH [ annneeBpIX CITyTHUKOB.

eCnoco0d gocTHKeHHsl pe3yJbTATOB INPOEKTa, ONMCAHHE TexHoJoruu: Bridop FOmurepa
Kak oObekra HaOmroneHus: (OKyCHMpOBKAa Ha IIJJaHETE M €€ CHYTHHKaX. YCKOPEHHOE BpeMs:
UCTOJb30BaHME (YHKLUUU YCKOpeHus BpemeHH B Stellarium ans  OTCHeXHMBaHUS — OBICTPBIX
OpOMTANBHBIX JBW)KEHUH CIYTHUKOB W BBIABIEHUS MOMEHTOB 3aTMeHMH. JletanmbHblil 00630p:
yBenuueHue u3oOpaxenus HOmnurepa M ero CIyTHUKOB JUIs HAOMIOJACHUS 3a MPOXOXKACHUSMHU U
TeHsAMU. DuUKcanys JaHHBIX: CO3/laHUE CKPUHILOTOB, KOPOTKUX BHAEO3aIIUCEN U 3aMETOK O BPEMEHU

Haydajia, MMKa W OKOHYAaHHs KaXJI0T0 CO6LITI/ISI, a TakKXKC €ro THIIa. I/II[CHTI/I(I)I/IKaI_II/ISI CITYTHUKOB:
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ompeneNieHne, Kako MMEHHO CHOYTHHK y4YacTBYeT B KaXJOM HaOJI0aeMoOM  COOBITHH.
CucremaTtu3zaius COOBITUN: COCTaBIICHHE XPOHOJOTHYECKOTO CIHUCKAa HAOMIOJaeMbBIX 3aTMCHHA U
MPOXOXKJICHUH. AHANU3 MEPUOJANYHOCTH: BBISBICHHE 3aKOHOMEPHOCTEH B BO3HMKHOBEHUM COOBITHIT
JUId KaXJIOro coyTHUKa. Pabora ¢ MHPOpPMAMOHHBIMM HCTOYHMKAMM: H3y4YEHHE JIMTEPATyphbl IO
IUIAHETOJIOTMM, MCTOPUM  ACTPOHOMMH, OpOWTalbHBIM  IapaMmerpa chyTHUKoB  FOmurepa.
CucremaTuzanuss U aHajdu3 JaHHBIX: 0OpaOOTKa MOJYYEHHBIX BHM3YyaJbHBIX U TEKCTOBBIX JIaHHBIX,
BBISIBJICHHE  KJIIOYEBBIX  3aKOHOMEpHOCTe u  ¢opmynupoBaHue  BeiBoAOB.  CozmaHue
oTueTa/mpe3eHTaunu: opopmiieHue pe3yabTaTOB HCCIEIOBAaHHUS B HArJJHOM M HH(OPMAaTHBHOM
BUJIE.

eOcHOBHbIC mpeaBapuTe/bHble (a3pl UM 3Tanbl: [lOArOTOBUTENBHBIN 3Tall: W3Y4YEHUE
0a30BBIX KOHLENUMH 3aTMeHUl U npoxoxaeHud B CosHeuHoil cucreme. OcBoeHue (QyHKUIUN
Stellarium, cBsi3aHHBIX ¢ HAOIIOJEHUEM IUIAHET M MX CIyTHUKOB (yBEJIMYEHHE, YCKOPEHHE BPEMEHH,
nouck coowitnii). Coop 6azoBoit mHbopmaruu o ["anuneeBbIX cryTHUKaxX. MccnenoBarenbckuii dtam:
MozenupoBanue cucreMsl FOnurepa B Stellarium. [Touck u ¢ukcanus pa3Tu4HbIX TUIIOB 3aTMEHUN U
MPOXOXKIACHUM 7151 KaKI0ro ciyTHUKa. Co3aHue BU3yaau3aluil (CKpUHIIOTOB, KOPOTKUX BHUJIEO) IS
KOKIOro THMAa COObITUSA. 3amuchb BPEMEHM U THIMA COOBITHS JJIsi COCTAaBJICHUS KaJeHJaps.
Ananutuyeckuil 3tan u oopMIICHHE: CUCTeMaTU3alusl BCeX MOJYyYEHHBIX JaHHBIX U BU3YyalIH3alil.
Hanucanue ananuthyeckoro otuera/crieHapusi npeseHTanuu. CoznaHue KajeHaapsl MPeacTOSsIIUX
coOpIThi. [ToAroTOBKA HCTOPUUECKON CIIPABKH. 3aluTa MPOSKTa: MPE3CHTAIUS U 3alUTa PE3yJbTaTOB
npoekra. [Ipennonaraemas nata 3aBepiieHus: 3 HeJeM ¢ MOMEHTa Hayasa MpoeKTa.

eboker m (MaIM) MaTepuajibHble Pecypcbl MNPOEKTa, IUIAHMPYeMble HMCTOYHHUKH
¢punancupoBanusi, nmoiaydeHusi pecypcoB: Kommbrorep mnm HoyrOyk. becrnnatHas mporpamma
Stellarium. HWHutepuer mnsa mnoucka wuHbopmanuu. KaHuenspckue NpHHAISKHOCTH (TIpU
HEOOXOIUMOCTH).
duHaHCHpPOBaHKE HE TPeOYyeTCs, UCTIOIb3YIOTCS TUYHbBIE WU IIKOJIbHBIE PECYPCHI.

elIpennosiaraemple yyacTuuku: [lIkonbHuku 7-9 kaaccoB: aBTOPHI U MHUIIMATOPHI MPOEKTA,
OCHOBHBIEC HCIIOJIHUTEIM BCEX ATAMOB MCCIIECOBAHMS, COOPIIMKN U aHATM3ATOPhl JAaHHBIX, CO3IATEIN
KOHEYHOTO TMPOAYKTa. YuuTelnb (U3UKU: OCYIIECTBISACT THIOTOPCKUM (YHKIIMOHAN (Hay4dHOE
PYKOBOJICTBO, METOJOJIOIMYecKasi MOJJIEpHkKKa, KOHCYAbTalluu Mo padore co Stellarium, momomurs B
CTPYKTYPUPOBAaHMM OTYE€Ta), TOMOTAalOT B OPraHU3alMOHHBIX BOMpocax (MperoCTaBICHUE
o0opynoBaHus, KOOpPAMHALIMSA BCTped). PoauTenu IIKONBHUKOB: KOHCYIBTUPYIOT JEeTeH Mo
OpraHU3allMOHHBIM U TEXHUYECKUM BOIIPOCAM, OKA3bIBAIOT MOTHMBALIMOHHO-MOPAJIBHYIO MOAJEPXKKY,
CO3/1AI0T OJAroNpHUATHYIO Cpeay A pabOThl HAJ IPOEKTOM.

ePuckH peajm3anii NPOEKTa H CJIOKHOCTH, KOTOPbIe OKHIAKT 00y4yamolierocs Inpu

peanu3anuu JaHHOro mpoekrta: HeoOxommmocTs ocBoeHus ¢yHkmmii Stellarium mist yckopeHHOH
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MEPEMOTKH BPEMEHM M TOYHOTO OTpejAeieHuss coObIThi. [loHMMaHue pa3auyHBIX THUIIOB 3aTMEHHUH
(mpoxoXxaeHue, TOKPBITUE, 3aTMEHHE TEHBIO) U UX (PU3UYECKOTO cMbIcia. M HTepnpeTaus JaHHBIX O
NEPUOJANYHOCTH CcOOBITUH. Bonpmolr 0o0beM HaHHBIX A NpOcMOTpa M (PUKcauu (MHOXKECTBO
COOBITHH ISl KaXJ0TO CHyTHHKA). Heo0XO0AMMOCTh TOYHO ONPEAETHTH BPEMS KaXKIAOTO COOBITHSL.
Tpebyercst BbICOKasi CTENEHh CAaMOOPTaHU3AIMH U BHUMATEILHOCTH. BO3MOKHOCTh YIyCTUTh pelKue
WM MEHEE 3aMETHBIE COOBITHSL.

eJlonosiHuTEeIbHAsA HHPOPManKs 0 npoekTe: [IpoekT MOXkeT ObITh pacHIMpeH Uil U3yUEHUS
3aTMEHUH B JAPYTrUX CIYTHUKOBBIX cucTeMax (Hampumep, CatypH, YpaH). Pe3ynbrarel npoekra MOTyT
ObITh TPEJCTABJIECHbl Ha IIKOJBbHBIX WM TOPOJCKUX KOH(EpEeHIUSAX, a TaKKe MCIOJIb30BaHbl B
KayecTBE y4eOHOro Marepuaga MO acTpoHOMMH U (¢usuke. IIpoekT cmocoOCTByeT pPa3BUTHIO
HaO0JII0IaTEIbHOCTH, aHATMTUYECKUX CIIOCOOHOCTEH, HAaBBIKOB pabOThI ¢ U(GPOBBIMU UHCTPYMEHTAMU
U TIOHMMaHUIO AUHAMUKHN HeOecHbIX Tell. [lomydeHHble 3HaHMS MOTYT BJOXHOBUThH Ha JajbHellliee
U3y4Y€HHE acCTPOHOMHMM U IUIAHETOJIOTHH, a TaK)Ke€ Ha Pa3MBIIUIEHHS O MEXaHHUKE JBIKEHUS B

KOCMHUYCCKUX CUCTCMaAXx.
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IMacnopt npoekra

eHa3Banue npoekra: KyabTypa Heba B pa3HBIX CTpaHax.

oTun nim kiaaccupukanus npoexra: [IpeqMeTHO-OpUEHTUPOBAHHBIM.

ellesb mpoekra: l3ydeHue u cpaBHEHHE NPEICTABICHHUS O 3BE3JHOM HeOe, CO3BE3IUSX,
Mudpax W JereHaax, CBI3aHHBIX C HEOOM, B PA3IMUYHBIX KYJIbTYPax MHUpA, UCIOIB3YS HPOTpamMMy-
rutaneTapuit Stellarium i BU3yanu3anum 1 aHaIU3a.

eHeoOxogqumocts mpoekrta: I[Ipoekr pemaer npoGieMy B3risga Ha acTPOHOMHIO U
Mu(donoruo, Korja 3a OCHOBY OepyTcs TOJIBKO Tpedeckue co3Be3nus. OH IperocTaBisieT
BO3MOXHOCTB: y3HaTh O Pa3HOOOpa3uM NpeAcTaBlIeHUN O HeOe U CO3BE3USIX B PAa3HBIX KYIbTypax
(HampumMmep, B KyJIbTypaX KOpEHHBIX HaponoB Amepuku, Appuxu, Azum, ABctpanuu). [loHaTh, Kak
reorpauueckoe MOJIOKEHHWE U KYyIbTYpHbIE OCOOEHHOCTH BIMSIOT Ha Bocmpuatue Heba. M3yunth
MU(DBI U JIETeHbl, CBS3aHHbIE C CO3BE3JUSMH B Pa3HbIX KyIbTypaX. Pa3BUTh HaBbIKM pabOThI C
COBPEMEHHBIM MporpaMMHBIM obOecriedyeHreM (Stellarium) s u3ydeHHs] KyJIbTYpHBIX acCHEKTOB
acTpoHOMHUU. [TOBBICUTH HHTEpEC K aCTPOHOMUU, KYJIbTYPOJIOTUN U MEKKYJIBTYPHBIM CBSI3SIM.

eO:xuaemMble pe3yabTaThl MPOEKTA, ONMUCAHHE CO3JAHHOIO MpoAayKTa mpoekTta: Cepus
BHU3yalu3amuil (CKpUHIIOTORB) U3 Stellarium, 1eMOHCTpUPYIONTUX BHUI HEOA U CO3BE3IUS B Pa3IMUHBIX
KylnbTypax (C HCIOJb30BaHHEM (YHKIIMM CMEHBI KylnbTyphl HeOa B Stellarium). CpaBHuTEIBHBIC
TaONMITEI, TOKa3bIBAIOIINE, KaK OJHM M Te jke oOmactm Heba "BuaATcs" B pa3HBIX KYJIbTypax
(mampumep, kak co3pe3aue OpHoOHA UHTEPHpPETUpyeTcs B pa3HbIX MuUdosoruax). Onucanue MUpoOB U
JIET€H]I, CBSI3aHHBIX C KIIFOYEBBIMHU CO3BE3MSMH B BHIOpaHHBIX KyiIbTypax. Kapra mupa ¢ ykazaHuem
BBIOPAHHBIX KYJIBTYpP M KpPAaTKUM OIMcaHueM ux "HeOecHOW kapTuHbI". [Ipe3eHTanus, oObeauHsIomast
BCE pPe3yJbTaThl IPOEKTA.

eCioco0d AoCTH:KeHMS Pe3yJIbTATOB NMPOEKTA, onucaHue TexHogoruu: CMeHa KyIbTypbl
HeOa: ucnonb3oBanue (ynkiuu Stellarium ans u3MeHeHUs OTOOpa)Ke€HUS CO3BE3AMM W HA3BaHUU
3B€3]] B COOTBETCTBUU C BBIOpaHHOW KynbTypol. BusyanbHOe cpaBHEHME: aHaIU3 pa3iuuuil B
"HeOecHOM KapTUHE" ISl pa3HbIX KyAbTyp. [loMck 0OBEKTOB: HAXO0XACHHUE OJHUX M TEX KE SIPKHUX
3B€3/1 M CO3BE3AUI B Pa3HbIX KYJIbTypax M CpaBHEHHE UX MHTEpPIIpEeTalUii. 3alKCh JaHHBIX: CO3/IaHHE
CKPMHIIOTOB M 3aMETOK O pa3NuuusAx B oToOpaxkeHuMH Heba. Pabota ¢ uH(pOpManMOHHBIMU
WMCTOYHUKAMU: U3y4YeHHE MUDOIOTHH, aCTPOHOMHHU U KYJIBTYPHBIX 0COOEHHOCTEH BHIOpAaHHBIX CTPaH U
HaposoB. CuctemaTusalysl U aHAINW3 JAaHHBIX: 00pabOTKa BU3YalbHON U TEKCTOBOW HMH(OpMAIIHH,
BBISIBJIGHHE OOIIMX 4YepT M pa3iuuuil B BocupussTuu HeOa. CozmaHue mpe3eHTauuu: opopmileHHe
PE3yIbTAaTOB MCCIEAOBAHUS B HATIIITHOM U MHTEPAKTHUBHOM BUJIE.

eOcHOBHbIe MpeABapuTedbHble (a3bl M ITanbl: [lOATOTOBUTENBHBIM JTall: U3ydeHHE

¢byHkuuu cMeHbl KynbTypsl HeOa B Stellarium. BpiGop KyneTyp Aisi ucciefoBaHusi (Hampumep,
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JpeBHEETUTIETCKAsA, KHUTAlCKas, WHJICWIIEB Malis, aBcTpaiuiickux abopureHoB). COop 06a30Boit
uHpopManud O MHUGDOJOTUM W ACTPOHOMHMH BBIOPAHHBIX KyJbTyp. MccienoBaTenbCKuid 3Tarr:
Bm3yanm3anus HeOa B Stellarium mns kaxmoilt BwIOpaHHOUW KynbTypbl. CpaBHEHHE OTOOpasKeHUs
KIIIOYEBBIX co3Be3nuil (Hampumep, Opuona, bomsmoit Menseausl, [lnesn). Coop mHbopmanuu o
Mupax W JereHJax, CBS3aHHBIX ¢ HEOOM B Kaxaod KyabType. Co3naHHe CKpUHIIOTOB.
AHanmuTHYeCKM 3Tanm W OQOpMIIEHHE: CcHUcTeMmaru3anusi coOpanHoW wuHpopmanuu. Co3nanue
cpaBHUTENbHBIX Tabmuu. Hammcanme TekcToB ¢ onucanueM MugoB u yerenn. OdopmiieHue
Mpe3eHTalMK. 3aliTa MPoeKTa: Mpe3eHTALUs U 3aluTa pe3yabTaToB npoekra. [Ipennonaraemas gara
3aBepUIeHUs: 3 HeAEIU C MOMEHTa HayaJla IPoeKTa.

eboker M (WJIHM) MaTepuajibHbIe pecypchbl MNPOeKTa, IUIAHUpPYeMble HCTOYHHKHU
¢punancupoBanus, moiaydeHusi pecypcoB: Kommnberorep mnm HoyrOyk. becnnatHas mporpamma
Stellarium. WuTtepuer s noucka uHbopMauuu. KaHuenspckue mnpHuHAUIEKHOCTH (IIpH
HEOOXOUMOCTH).
®duHaHCHpOBaHHE HE TPeOyeTCs, UCTIOIb3YIOTCS IMYHbBIE WU IIKOJbHBIE PECYPCHI.

elIpennosaraemble yyacTHUKHU: [IIKOJIbHUKH 5-8 KIIACCOB: aBTOPHI U MHHUIIMATOPHI MPOEKTA,
OCHOBHBIE HCIIOJIHUTEIHN BCEX 3TAMOB MCCIEIOBaHM, COOPIIMKU M aHATM3aTOPhl JaHHBIX, CO3JaTEIN
KOHEYHOTO TPOAYKTAa. YUHUTENIb (U3UKH: OCYIIECTBISACT TBHIOTOPCKUN (PYHKIIMOHAN (HAydyHOE
PYKOBOJICTBO, METOJIOJOTHYECKasl TOJICp)KKa, KOHCyabTanuu 1o padore co Stellarium, momompb B
CTPYKTYpUPOBAaHMM OTYE€Ta), I[OMOTal0T B OPraHMU3alMOHHBIX BOIMpocax (MPeIoCTaBJICHUE
o0opy/noBaHus, KOOpAMHALMS BCTped). PoauTenu MIKOJBHUKOB: KOHCYJIBTUPYIOT JE€TeH IO
OpraHU3aI[MOHHBIM U TEXHUYECKUM BOIPOCAM, OKa3bIBalOT MOTHBAIIMOHHO-MOPAJIBbHYIO MOJJIEPKKY,
CO3/aI0T OJIAroNpUsATHYIO cpeay AJsi padoThl HaJl IPOEKTOM.

ePuckM peanu3aniu NPOEKTA H CJIOKHOCTH, KOTOPbIE OKHUIAIOT 00ydalollerocsi nmpu
peanu3anuu JaHHOro mpoekta: OcBoeHHe (YHKIMUM CMEHBI KyabTypel Heba B Stellarium.
Bo3moxHbIE TpyAHOCTH € MOUCKOM HHGOpManuu O MHUMOJIOTHUM U ACTPOHOMHUU B HEKOTOPBIX
KynbTypax. bonbmoit o6bem nHpopmanuu it ananu3a. CI0KHOCTh B MHTEPIPETALUN KYIbTYPHBIX
paznuuuii B Bocupusthu Heba. TpeOyercss BbICOKas CTENEHb CaMOOPraHU3allid M TUIAHUPOBAHUS
BpeMeHHU. BO3MOXXHOCTh OTEPATH MOTUBALIMIO U3-32 OOJIBIIOT0 00beMa HHPOPMALIUHL.

oJlonosinuTenbHas uHpopmanus o npoekte: [IpoekT MOXKET OBITH pacHIMpeH I U3yUSHHS
BIIUSIHUSL aCTPOHOMHUYECKHX 3HAHWM Ha KalleHAApHBIE CHUCTEMBbI B Pa3HBIX KYIbTypax. Pe3ymbrarhl
MPOEKTa MOTYT OBITh MPEJCTABICHH Ha IIKOJBHBIX WM TOPOJCKUX KOH(PEpPEHIUIX, a TakKe
HCIOJIb30BaHbl B Ka4eCcTBE y4eOHOTo MaTepHasa Mo aCTpPOHOMHH, KyJIbTYpoJoruu u ucropun. [Ipoexr
CIOCOOCTBYET pa3BUTHUIO MEXKKYJIbTYPHOM KOMIIETEHTHOCTH, AHAJIMTUYECKUX CIIOCOOHOCTeH U
HABLIKOB paboThl ¢ HUGPOBHIMU WHCTpyMeHTaMu. [loiyueHHBIE 3HaHHS MOTYT BIOXHOBUTH Ha

JalbHElIIee HU3Yy4YCHHUEC aCTPOHOMUMU, MI/I(I)O.HOFI/II/I U KYJIbTYPHOI'O HaCJICAWA Ppa3HbIX HAPOIOB.
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IMacnopt npoekra

eHa3Banue npoexra: OCHOBHbIE XapaKTEePUCTHKHU 3Be3/1.

eTun nim kiaaccupukanus npoexra: [IpeqMeTHO-0pUEHTUPOBAHHBIN.

ellesir mpoekTta: l3ydyeHne W HarisigHas JEMOHCTpPAIMsl OCHOBHBIX  (PU3HUYECKHX
XapaKTePUCTUK PA3UYHBIX TUIOB 3BE3] (CIEKTPAIBHBIA KJIACC, TEMIIEpaTypa, CBETUMOCTh, Paluyc,
pPacCcTOSIHHE) C MCIIOJIb30BAHUEM TIporpaMMbl-TianeTapus Stellarium fuist BU3yanu3anuu U MOTy9ICHHS
JTAHHBIX.

eHeoOxoqumocty mpoekrta: IlpoexT pemaer npoOiieMy MNOBEPXHOCTHOTO TOHUMaHUS
MIPUPO/IbI 3BE3/1 KaK "MpocTo cBeTAmMXcs Touek'. OH NpeocTaBiIsieT BO3MOXKHOCTb: YIIIyOUTh 3HaHUS
0 3BE€3/IHOM Kiaccudukaiuu (creKTpanbHble Kiaacehl, Auarpamma [epummnpynra — Paccena). I[ToHsTh,
KaK IIBET 3BE3JIbI CBSI3aH C ee Temrmeparypoil. OIeHUTh pa3uuus B CBETUMOCTH M pa3Mepax 3Be3l.
Oco3Hate MacITabbl PacCTOSHUI 10 3Be3ll. Pa3BUTh HaBBIKK PabOTHI C COBPEMEHHBIM MTPOTPAMMHBIM
obecneuenueM (Stellarium) 1u1st moay4eHUs U aHANIKM3a ACTPOHOMUYECKUX AaHHbIX. [loBBICHTE UHTEpEC
K acTpo(u3uKe U KOCMOJIOTHH.

eOkuaemMble pe3yJbTaThl NPOEKTA, ONMHCAHHE CO3JAHHOIO NPOAYKTAa mpoekrta: basa
MaHHBIX (TabNWIlAa) KITIOYEBBIX XapaKTEPUCTHK 3BE3[, UIS BBIOPAHHBIX 3BE3]] Pa3JIMUHBIX THUIIOB,
nonydeHHbIX U3 Stellarium (manpumep, Cupuyc, berensreiize, Connne, [lonspHas 3Be3na u apyrue).
B tabnune OyayT ykaszaHbl Ha3BaHUE 3B€3]Ibl, CIIEKTPAJIBHBIN KI1acC, BUAUMAs U aOCOIIOTHAs 3BE3/1HAs
BEJIMYUHA, TEMIIEpaTypa, PacCTOSHUE, PaAUyC, CBETUMOCTh (oTHOCUTENbHO CounHua). CpaBHUTEIbHbIE
rpaduKyd WIM JAUarpamMMbl, HUIFOCTPUPYIOLIME 3aBUCUMOCTH MEXKIY XapaKTEpUCTUKAMU 3Be3]
(HarmpuMep, TemIeparypa-cBeTUMOCTh (YIPOILIEHHbIN aHayor auarpammsl I'-P), cBeTuMocTh-paauyc).
AHaTuTHYECKUN OTYeT (TMpe3eHTAIs), ONMUCHIBAIOIIMK METOJbI TOJydyeHUs AaHHbIX B Stellarium,
KJIaccu(UKaIUIO 3Be3]l, OOBSICHEHUE B3aUMOCBS3EH MEX]y UX XapaKTepPUCTHUKaMH, a TaKKe BBIBOJIBI
U3 NpPOBENEHHOro uccienoBanus. Busyanuzanuum us Stellarium: ckpunHmortsl ¢ uHdopmanuen o
3Be3/1aX, JEMOHCTPHUPYIOLINE pa3HOOOpa3ue X XapaKTepUCTHUK.

eCnioco0 M0CTH:KeHHMSI Pe3yJbTATOB INPOEKTa, ONMCAHWE TEeXHOJOrnu: Bri6op 0OBEKTOB:
HaBUTaLus 1o 3Be31HOMY HeOy B Stellarium u BbIOOp pazIMUHBIX SPKUX U U3BECTHBIX 3BE3J1, a TAKXKE
NpeACTaBUTENIe  Pa3HbIX  CHEKTPaIbHBIX  KjiaccoB. [lonmyueHwe  JaHHBIX:  HCHOJIb30BaHUE
uHpopMmanroHHOM nanenu Stellarium i Kaxa0# 3Be37bI (KIMK 10 3Be37€) A cOopa JaHHBIX O ee
XapaKTepUCTUKAaX (CIEKTpaJbHBIA KJacc, TeMIeparypa, CBETHUMOCTb, pAacCTOSTHME U Jp.).
Cucremartu3aiys JaHHBIX: BHECEHHE cOOpaHHBIX JaHHBIX B Tabnuiy (Hampumep, B Excel mnu Google
Sheets). Buzyanuzauus 1aHHBIX: TIOCTPOECHUE TPaQUKOB M IUArpaMM Ha OCHOBE MOJIyYEHHBIX JaHHBIX

JJId  BBIABJICHHUA 3aKOHOMCpHOCTeI71 (Haan/IMep, CBA3b I1BCTAa C TCMHCp&TypOﬁ, pasMepa Co

68



CBETUMOCTBIO). AHaJIM3: UHTEPIPETALs MOJYyYEHHBIX JaHHBIX U 3aKOHOMEPHOCTEH, COIOCTABIICHUE
UX C TEOPETUYECKHMMHU 3HAHUSAMH O 3Be3nax. PaboTa ¢ mH(MOpMAIIMOHHBIME HCTOYHHKAMH: U3ydEHHE
y4eOHUKOB TI0 aCTPOHOMHH, CTaTeil O 3BE3JHOW KiIacCUpHUKAIMM, nuarpamme |epummpyHra —
Paccena, sBomtoniuu 3Be371. CpaBHUTENbHBIM aHAIM3: COMOCTABICHHUE XAPAKTEPUCTUK Pa3HbIX 3BE3]
U TIOHMMaHUS HX pasHooOpasus. Co3gaHue oT4era/mpe3eHTanuu: OQOpMIICHHE pe3ylTbTaToOB
WCCIICIOBAHUS B HATJISTHOM U MH(POPMATUBHOM BHJIE.

eOcHOBHbIC mpeaBapuTe/bHble (a3pl UM 3Tanbl: [lOArOTOBUTENBHBIN 3Tall: U3Y4EHUE
0a30BBIX MOHATUH O 3Be37aX (CHEKTPaJIbHbIE KJIACChl, CBETUMOCTb, TeMneparypa). OcBoeHne GyHKIui
Stellarium s monydenus: napopmanmu o 3Be3qax. CocTaBiIeHUE CIHMCKA 3BE3]1 JJISl UCCIEIOBAHUS.
UccnenoBatenbckuid aTam: cO0p JaHHBIX O BBIOPAHHBIX 3Be37ax ¢ momomibio Stellartum. 3anecenue
naHHbIX B TaOmuiy. Co3panue ckpuHuiotoB u3 Stellarium. AnanuThyeckuil 3tan U oQopMIIEHUE:
aHanu3 coOpaHHbIX JaHHBIX. [locTpoeHne cpaBHUTENbHBIX TIpadukos/auarpamMMm. Hanucanue
aHAJIMTUYECKOTO  OTYeTa/clieHapusi mnpe3eHTauuu. [loaroroBka BbIBOAOB. 3aliura IPOEKTa:
Mpe3eHTalusl W 3alldTa pe3yabTaToB mpoekTa. llpenmonaraemasi gara 3aBepilieHus: 3 HeAeIH ¢
MOMEHTa Hayajia poeKTa.

eboker u (MIM) MaTrepuajbHble Ppecypchbl IMPOeKTa, IUIAHMPYeMble HCTOYHHKH
(punancupoBaHusi, nmojydenusi pecypcoB: Kommbiorep mim HOyTOykK. becraTtHas mnporpamma
Stellartum. WHrepuer mns moucka wuHbopMmanuu. KaHIemsipckue NpUHAISKHOCTH (TIpU
HEOOXOUMOCTH).
OuHaHCcHpOBaHKE HE TPeOyeTCsl, UCTIOIb3YIOTCS TUYHbIE WU IIKOJbHBIE PECYPCHI.

ellpennonaraemble yuyactHuku: IllkonpHukm 10-11 kmaccoB: aBTOpel M MHUIMATOPBI
MIPOEKTa, OCHOBHBIE UCIOJHHUTENIN BCEX 3TANOB HMCCIEA0BAaHUSA, COOPLUIMKMA U aHAIU3aTOPhl JAHHBIX,
co3faTreay KOHEYHOrOo NpPOAYKTa. YuuTelb (U3UKH: OCYIIECTBISAET THIOTOPCKUNM (DYyHKIIMOHAT
(Hay4HOE PYKOBOJCTBO, METOIOJIOTHYECKas MOJICP)KKa, KOHCylbTanuu 1mo pabore co Stellarium,
MOMOIIb B CTPYKTYPUPOBAHUU OTUETA), IOMOTAIOT B OPraHU3AIIMOHHBIX BOMpocax (IIPeIoCTaBICHUE
o0opynoBaHUs, KOOpPAMHALMS BCTped). PoauTenu MIKOJBHUKOB: KOHCYIBTUPYIOT JETeH IO
OpPraHU3aI[MOHHBIM U TEXHUYECKUM BOIPOCaM, OKa3bIBAIOT MOTHBAIIMOHHO-MOPAIBHYIO MOJJIEPXKKY,
CO3/1AI0T OJAroNpHATHYIO Cpery A pabOThl HAJ IPOEKTOM.

ePuckH peajm3aniu NPOEKTa H CJIOKHOCTH, KOTOPbIE OKHIAIOT 00y4aromerocsi npu
peaju3aluM AaHHOro nmpoekta: OcBoeHne Bcex He00X0oAUMBIX GyHkuui Stellarium s momxyueHus
JeTanbHOM MHpopMauuu o 3Be3dax. I[loHMMaHuWe aOCTPAKTHBIX acCTPOPU3UUECKUX MOHITUMN
(abcomroTHas 3Be3/HAsA BEIMYUHA, CBETUMOCTb, CIIEKTpalIbHbIE KJIacChl). bombioil 00beM AaHHBIX IS
cbopa u cucremaruzauu. TpeOyercsi BbICOKasl CTENEHb CaMOOPraHU3alMM U BHUMATENIBHOCTH IPH

c6ope JlaHHBIX. BO3MOXXHOCTH MOTCPATH MOTHUBALIUIO N3-3a PYTUHHOCTH pa6OTBI C Ta6J'II/II_[aMI/I.
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e/lonosiHMTEIbHAA MH(pOpPMaLuA 0 npoekTe: [IpoeKT MOXKET cTaTh OCHOBOM Il U3YYECHUS
SBOJIIOLIMM 3BE3/1 U MX KU3HEHHOrO IMKJIA. Pe3ynbTarbl MpoeKkTa MOTYT ObITh IMpEACTaBICHBI Ha
IIKOJIBHBIX WM TOPOJCKUX KOH(MEPECHIMSX, OJIMMIIMAIAaX, a TakKe HCIOIh30BaHbl B Ka4yeCTBE
y4e0HOTO MaTepuaga Mo acTpOHOMHHU. [IPOEKT CHOCOOCTBYET pa3BUTHIO HABBIKOB pPAaOOTHI C
OoNpIIMMH OOBEMaMH JIAHHBIX, WX aHaIW3a W BU3YAIW3allMH, a TaKXKe YriayOoyiseT MOHWMaHUe
(GyHIaMEHTAIBHBIX ACTPOHOMUYECKUX KOHIenuui. [lorydeHHBICE 3HAHUS MOTYT BJIOXHOBHUTH Ha
nanbHeiee u3ydeHne acTpou3uKu U KOCMOJIOTHMH, a TakK)Ke€ Ha Pa3MBIIUICHHUS O MECTE 3eMJIU U

CoiHna BO Bcenennoi.
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IMacnopt npoekra

eHasBanue npoexra: Oco0eHHOCTH pesbeda MIaHeT.

oTun nim kiaaccupukanus npoekra: MccinenoBarenbCcKkui.

ellesir mpoexra: l3yueHue M CpaBHEHHME OCHOBHBIX OCOOEHHOCTEH penbeda pasIMuHbIX
rutaHeT CoOJTHEYHOW CHCTEMBI, MCHOJB3Ys Iporpammy-mianerapuid Stellarium s Busyanuszanuu u
aHaJM3a UX NOBEPXHOCTEN.

eHeo0xoqumocTs npoekta: [IpoekT pemraer mpoOiieMy OrpaHHYEHHOTO TPEICTABICHUS O
pazHooOpa3uu IUUIAaHETHBIX IOBEPXHOCTEW M mporieccax, ¢opMupyroumx ux pensed. OH
MPEOCTABISIET BO3MOKHOCTh TOHSTH T'€OJIOTMYECKHE IPOIECCH, (popMupyromue penbed IuTaHeT
(BynkaHM3M, ymapHoe KparepooOpa3oBaHHUe, dpO3usi, TEKTOHUKA). YBUICTh U CPAaBHUTH YHUKAIIbHBIC
4epThl JaHIIadTOB pa3HBIX IUIaHET (Hampumep, kpatepsl JIyHbel 1 Mepkypusi, Bynkansl Mapca, Topbl
Benepsr). Ouenuts BaussHEE atMocdepsl 1 BHYTPEHHHX MPOIECCOB HAa (OPMHUPOBAHUE TOBEPXHOCTH.
Pa3BuTh HaBbIKM pPabOTBI € COBPEMEHHBIM MporpaMMHBIM obOecrieyeHueMm (Stellarium) st
uccliefoBaHus 1maneT. [IoBBICHTh HHTEPEC K TUIAHETOJIOTHH, T€OJIOTUH M ACTPOHOMHUH.

eOkuaemMble pe3ybTAThl NMPOEKTa, ONMCAHHE CO3AAHHOrO0 MPOAYKTa mpoekta: Cepus
BHU3yalu3auil (CKpUHIIOTOB, KOPOTKMX BHaeo) u3 Stellarium, nemoHCTpupyommux Haubosee
XapakTepHble (GOpMBbI peibeda I KaxI0W uccienyeMol IulaHeTsl (Hanpumep, Kparepbl Mepkypus,
ropbl U ByJNKaHbl Mapca, paBHUHBI BeHepsl). AHaTUTHYSCKUN OTYET (MPe3eHTAIs), OTTMCHIBAIOIITHI
OCHOBHbIE THUIIBI pelibeda, OOHApYKEHHbIE HA KaXAOH IIaHeTe, U OOBSICHSIOMMUN NPUUUHBI UX
oOpa3zoBanus. B oruere Oyner npuBeneH CpaBHUTENbHBIN aHAIU3 MOBEPXHOCTEH PA3IMUHBIX IJIAHET.
Tabnuua cpaBHEHUs XapakTEpPUCTHK peiabeda, I KaKA0H IIaHeThl Oy1yT yKa3zaHsbl IIpeo0iiaaroniie
¢bopMbl penbeda, X IPOUCXOXKAECHUE, HaIUUKe aTMoc(ephl, reoornyeckas akTuBHOCTh. Kapra win
cxema ¢ 00O3Ha4eHHEM KIIOUeBBIX (opM penbeda Ha HCCIEAYyeMbIX IUIaHeTaX (eciau MO3BOJIAET
netanm3anus Stellarium).

eCnioco0 M0CTH:KeHHMSI Pe3yJbTATOB INPOEKTa, ONMCAHWE TEeXHOJOrnu: Bri6op 0OBEKTOB:
HaBuraius B Stellarium u BpIOOp paznuuHbIX IuaHeT (Hampumep, Mepkypuii, Benepa, Mapc, Jlyna
3eMaM — Kak mpuMep i cpaBHeHMs). [IpuOnmkeHne K MOBEPXHOCTU: HCIOJIb30BaHHE (YHKIIUU
npubmmxenus B Stellarium g geranbHOro M3ydeHHs penbeda muaHeT. M3meHeHue ycloBUI
OCBELICHUSA: PEryJIMpoBKa BpeMeHH cyTok B Stellarium ans syumiero BbliesneHUs GopM penbeda
(HampuMep, Ha TpaHULE THS U HOYM, IJe TeHU HauOoJiee BbIpaXkeHbl). DUKcalus JaHHBIX: CO3AaHUE
CKPMHIIOTOB M KOPOTKHMX BHJ€O3amucedl XapakTepHblX Qopm penbeda. OmnucaHue: 3amuch
HaOmroleHUit o Tumax penbeda, HX pa3Mepax, IUIOTHOCTH, pacmpeneneHuu. CpaBHEHUE:

COIIOCTaBJICHUEC (I)OpM penbe(ba Ha pa3HbIX IJIAHETAaX IJId BBIABJICHUSA CXOICTB U pa3JIH‘{HI>'I. Ananus:
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u3yueHne MH(POPMALUU O TeOJOTHYECKOW HMCTOPHHM IUIAHET M HMX XapakTepUCTHUKax (arMmocdepa,
BYJIKAHUYECKasi AaKTUBHOCTb, TEKTOHMKA) JUIi OOBSCHEHHsS TNPOUCXOXkAeHHUs penbeda. Pabora c
MH(GOPMAIMOHHBIME HCTOYHUKAMH: H3y4YCHHE YUYEOHHMKOB M CTaTeil 1O IUIAHETOJOTMH, T'€OJIOTUU
IUIaHEeT, KOCMHUYECKUM MuccusM. Cucremarusauus M aHaIW3 JAHHBIX: OOpadOTKa IMOJIy4E€HHBIX
BU3YyaJIbHBIX W TEKCTOBBIX JAHHBIX, BBISBIEHUE KIIOUEBBIX OCOOCHHOCTEN U (opMyaupoBaHue
BbIBOJIOB. Co3/1aHme oT4eTa/mpe3eHTannu: opOpMIICHHE Pe3yabTaTOB MCCICIOBAHUS B HATJISITHOM M
WH(POPMATUBHOM BHJIE.

eOcHOBHBIC mpeaBapuTeJbHble (asbl M ITanbl: [lOATOTOBUTENBHBIM JTall: H3y4EHUE
0a30BBIX MOHATHI O pesbede MIaHEeT U OCHOBHBIX Ie0JIOrMuecKux mpoueccax. OcBoenune (yHKIUI
Stellarium ans HaBuranuu no CoJHEYHOH cucTeMe U WM3Y4eHHs MOBEPXHOCTH IuiaHeT. Bribop 3-4
IUTaHeT JUIsl JETajJbHOro HccienoBaHus. MccnenoBaTenbCKuil dTam: MOJEIMPOBAHUE M JIETANIbHOE
M3Yy4YeHHE TOBEPXHOCTU KaxJ0il BbIOpaHHON miaHeThl B Stellartum. duxcanust xapakTepHbIX GopMm
penbeda (CKpuHIIOTHI, Bumeo). COop wuHOOpPMAIMKM O NPOUCXOXKIECHWU ITUX GopM penbeda.
AHanuTUYecKuil 3Tanm U OQOpMIIEHHE: CUCTeMAaTh3alMsl COOpaHHBIX JaHHBIX U BHU3yaJIU3alUU.
Hanucanune anamutuueckoro otdera/cueHapus mnpeseHTanuu. Co3laHue CpPaBHUTEIbHBIX TAOJIMII.
IlogroroBka BBIBOJOB. 3allMTa IPOEKTA: MPE3CHTALMA W 3allUTa PE3yJIbTaTOB  IIPOCKTA.
IIpenmonaraemas nara 3aBepIICHUs: 3 HEEIN ¢ MOMEHTA Hadasa IPOEKTa.

eboker u (MaM) MaTrepuajibHble Ppecypchbl IMPOeKTa, IUIAHMPYeMble HCTOYHHKHU
(punaHcupoBaHusi, mojydenusi pecypcoB: Kommbiorep minm HOyTOykK. becrmatHas mnporpamma
Stellarium. Harteprer s moucka uHpopmanuu. KaHuenspckue NPUHAUICKHOCTH  (IIpH
HEOOXOUMOCTH).
duHaHCUpOBaHUE HE TPeOYeTCs, UCTIOIb3YIOTCS JIMUHbIE WK IIKOJIbHBIE PECYPCHI.

elIpeanosiaraempie yyacTHukH: [IIxosbHUKM 5-8 KIaccoB: aBTOPBI M MHULMATOPBI MIPOEKTA,
OCHOBHBIE MCIIOJHUTEIN BCEX 3TAllOB UCCIEI0BaHMs, COOPLIMKI U aHAIU3ATOPhl JaHHBIX, CO3/1aTeNN
KOHEYHOTO TMpOJYyKTa. YUHUTedb (U3UKU: OCYIIECTBISIET TBHIOTOPCKUI (QYHKIMOHAN (HaydHOe
PYKOBOJICTBO, METOJOJOrMYecKasi MOJJIepHkKKa, KOHCYAbTaluu mo padore co Stellarium, momous B
CTPYKTYpPUPOBAaHUU OTYETa), [OMOTal0T B OpraHU3allMOHHBIX BOIpocax (MperoCTaBIECHUE
o0OpyZOBaHuUs, KOOpAMHAIM BcTped). PoauTenu MIKOJBHUKOB: KOHCYJABTHPYIOT J€TeH 1o
OpPraHM3allMOHHBIM U TEXHUYECKUM BOIIPOCAM, OKa3bIBalOT MOTHBAIIMOHHO-MOPAJIBHYIO NOIJEPKKY,
CO3/1AI0T OJAroNpHUATHYIO Cpery st padOThI HAJl TPOEKTOM.

ePuckH peaju3aniu NPOEKTa H CJIOKHOCTH, KOTOPbIE OKHIAIT 00y4aromerocsi npu
peaqmu3anuM JaHHOro mpoekrta: Jleranusamus penseda B Stellarium MoxkeT ObITh HETOCTaTOYHOU
JUIE HEKOTOPBIX IUIAHET, YTO NOTPeOyeT MOMCKA OMOJHUTEIbHBIX H300paKCHUH U3 BHEIIHHUX
UCTOYHUKOB. [JoHMMaHne CI0XKHBIX M€0JIOTHYECKUX MTPOLIECCOB, MMPOUCXOIANINX Ha TulaHeTaX. CBs3b

MCXKAY BHYTPCHHHM CTPOCHUCM IUIAHCTBI U €€ BHCIIHUM peJIBC(I)OM. HCO6XOI[I/IMOCTB IIoHCKa Hu
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aHanM3a JOCTOBEPHOM WHGPOpPMALMU O TeoJoruM IaHeT. PasHooOpasue TEpMHUHONIOTHU B
TUTAHETOJIOTHH. BO3MOKHOCTh IOTEPSATH MOTHBAIUIO TIPH paboTe ¢ OOIBIIMM 00beMOM HH(OPMAIIHH.
oJlonosinuTebHasA HHGoOpManus 0 nmpoekTe: [IpoekT MOXKET OBITh PaCIIUPEH JJIsT U3YyICHHUS
CIyTHUKOB IIJIAHET, MHOTHE U3 KOTOPHIX UMEIOT YHUKAIILHBIC H HHTEPECHBIE pebednl (Hanpumep, Ho,
EBpoma). Pe3ymbrarhl mpoekTa MOTyT OBITh MPEACTABICHBI Ha MIKOJBHBIX WU TOPOJICKHUX
KOH(epeHIMIX, OJNUMITHANaX, a TaKXKe WCIOJb30BaHbI B KauecTBE Yy4eOHOTO MaTepuaia 1o
acTpoHOMHUH, Teorpaduu u reosiorud. [IpoeKT crmocoOCTBYET Pa3BUTHIO HABBIKOB PAOOTHI C OOJIBITUMU
00beMaMH BU3yalbHOM U TEKCTOBOW MH(POPMAIIMH, UX aHAJIW3a U MPEJCTABICHUS, a TAaKXKe YriyosseT
nonuManune (opmupoBanus 1uiaHer. [lodydeHHBIE 3HAHUS MOTYT BIOXHOBHUTH Ha JaybHEHIIEe
M3Y4YEHHE TUIAHETOJIOTUH M HCCIIEeOBaHUS KOCMOCa, a TAaKKe€ Ha Pa3MBILIIIEHHUS O T'e0JOrMuecKoi

HUCTOpUHU 3emn B CpaBHEHHUH c JIpYTUMHA MHPAMH.
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IMacnopt npoekra

eHa3zpanue npoekra: Ctpykrypa u macmradnl Beesiennoii.

eTun nim kiaaccupukanus npoexra: [IpeqMeTHO-0pUEHTUPOBAHHBIN.

ellesr mpoexra: l3yuenue u HariasgaHas AEMOHCTPALUs HEPAPXUUYECKOW CTPYKTYpbl M
OrpoMHBIX MaciiTaboB Bcenennoi, oT ColIHEUHOM CHUCTEMBI /10 CKOIUIEHMM TajJaKTUK, HCIOJb3Ys
nporpaMmy-iianeTapuii Stellarium myis BU3yaiv3amnuu v MoJTydeHus JaHHBIX.

eHeoOxogqumocty mnpoexkta: I[Ipoext pemaer mpoOneMy OTpaHMYEHHOTO MOHMMAHHUSA O
peaJIbHBIX pa3Mepax M CTPOEHMH KOocMoca 3a mnpenenaMu 3emind. OH IpeaocTaBisieT BO3MOXHOCTh
MOHATh MEPAPXUUYECKYI0 CTPYKTYpy BceseHHON: maHeTra, 3Be3[Hasl CHCTeMa, rajlakThka, MecTHas
IpyIIa, CKOIUIEHHWE TajakTHK, KpymHoMacluTabHas cTpykTypa. Oco3HaTh KOJIOCCAbHBIE MAacCIITA0bI
paccTossHUM B KOCMOCE U MCIOJIb30BaTh MNOJIXOJAIIME €IWHUIBI H3MEpeHUs (acTpOHOMMYECKas
€IMHHUIIa, CBETOBOM roj, mapcek). Busyanus3upoBaTh pacrolio’keHue KiIroueBbIX 00bekToB: ColHIE,
Onuxkaiimue 3Be3npl, Mieunslit Ilyth, Omkaliime ranakTuku. Pa3Buth HaBbIKM paboOTBl €
COBPEMEHHBIM MporpaMMHbIM oOecneuenueM (Stellarium) fan8  u3y4eHHS KOCMOJIOTHYECKHUX
koHuenuil. IloBeICUTH HHTEpEC K KOCMOJIOTHH, acTpodusuke W (QyHIaMEHTAIbHBIM BOIPOCAM
MHPO3JIaHUA.

eOxuaemMbie pe3yJbTaThl NMPOEKTA, ONMCAHHME CO3JAHHOIO NMpoAyKTa mpoekrta: Cepus
BHU3yaliu3amuil (CKpUHIIOTOB, BUAco3anuceid) u3 Stellarium, AeMOHCTPUPYIONINX pa3IMYHbIE YPOBHH
Macmitaba Beenennoid, HaunHas ¢ COTHEUHOM CHCTEMBbI M OCTENEHHO YAANSISICh 10 MECTHON Ipymiibl
TaJaKTUK U Jajiee. AHATUTHYCCKUN OTYET (Mpe3eHTAaIus), ONMUCHIBAOIINK CTPYKTYpy Bcenennoit Ha
KaKJOM YpOBHE W MPUBOJIAIIMIA KOHKpETHbIe MpHUMepbl 00bekToB (Hampumep, Connue, Anbga
enrtaBpa, TymanHocTs AHnpomenpl, MecTHas rpynmna). B ordere OyayT oObsICHEHBI HCIIOIB3YEMbIE
€MHULIBI U3MepeHus paccTosiHuil. CpaBHUTENbHAs TaOlMIa PAacCTOSHUN M pa3MEpoB C YKazaHUEM
KITFOYEBBIX 00BEKTOB M MX paccTossHui oT 3emin/CoJiHIIa B pa3HBIX €IMHUIAX HU3MEpeHus. Mojaenb
(unu cxema) uepapxuueckoil CTpykTypsl BeeneHHo, BU3yaabHO 0TOOpakaromias B3auMOCBSI3b MEXY
Pa3IMYHBIMU YPOBHSIMH.

eCnioco0d nocTmKeHHs1 Pe3yJbTAaTOB IPOEKTa, ONMHMCaHWe TexHoJorum: Hasuranms no
YPOBHSIM MacuiTaba: ucnosb3oBanue QyHkiuit Stellarium s nepemerienns oT CoTHEUHON CUCTEMBI
K 3Be3aM, MiueuHoMy IlyTu u nanee k BHeramakTudeckuM oObekTaMm. M3yuenue mHdopmanuu o6
00BEKTax: MOJTyuyeHUE JTaHHBIX O PACCTOSHUM, pa3Mepax, THIE Uil BHIOPAHHBIX 0OBEKTOB (IJIAHETHI,
3Be3/bl, TaJlaKTHKH) 4Yepe3 HHpopMmanmoHHble naHenu Stellarium. Pukcanus AaHHBIX: CO3AaHUE
CKPHMHIIOTOB M KOPOTKUX BHJEO3aMUCEN M KaKIOr0 YpOBHS MaclITada, a TaKkKe 3aluCh YUCIOBBIX

AaHHBIX O PAaCCTOAHUAX. HCpCBOI{ CANHUI UBMCPCHUS: KOHBCPTALUA paCCTOHHI/II‘/’I W3 OJIHOHN €IMHUIIBI
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(HammpuMep, CBETOBBIE Tojbl) B Apyryto (mapceku, AE) mis jydmero mHOHUMaHHsS MacliTada.
CpaBHUTENBHBIN aHAU3: COMOCTABJICHUE Pa3MEPOB U PACCTOSHHUM Pa3IMYHBIX OOBEKTOB. AHAIIN3
CTPYKTYpBI: OIIPENEICHUE U ONMCAHHUE XapaKTEPHBIX OCOOEHHOCTEM Ka)KJIOTO YpPOBHS HEpapXuu
Bcenennoii (Hanpumep, cvpaibHasi CTPYKTypa TrajakTHK, paclpeesieHue rajlakTUK B CKOIUICHUSX).
Pabota ¢ WHPOPMALMOHHBIMH HCTOYHHKAMHU: H3yYCHHE YUYEOHMKOB M CTaTel MO KOCMOJIOTHH,
actpodusuke, uctopun popmupoBanus Becenennoit. Cucremarnzanus U aHaJdU3 JaHHBIX: 00paboTKa
MIOJIyUEHHBIX BH3YaJbHBIX U TEKCTOBBIX JAHHBIX, BBISBICHUE KIIOUYEBBIX 3aKOHOMEPHOCTEH U
dbopmynupoBanue  BbIBOJOB. Co3maHWe  OTYeTa/Mpe3eHTAuu:  O(QOpPMIICHHE  PE3YJIbTaTOB
WCCIIEIOBAHUS B HAIJISIIHOM M HH(OPMATHBHOM BUJIE.

eOcHOBHbIC mpeaBapuTe/bHble (a3pl U ITanbl: [lOArOTOBUTENBHBIN 3Tall: W3Y4YEHUE
0a30BBIX KOHLENIUI MacmTaboB U cTpyKTypbl Bcenennoil. OcBoenue ¢ynkumii Stellarium st
HaBUTAIlMM B TPEXMEPHOM MPOCTpPaHCTBE (yBEIWYEHHE/YMEHBIIEHHE MaciiTada, IepeMelleHue).
Bribop imro4eBBIX OOBEKTOB M KaXKIOTO YypPOBHS wHepapxuu. MccimegoBaTenbcKui — dTar:
MOCJIEI0BATENIbHOE M3YUYCHHE KaxJ0ro ypoBHs Macmtaba Bceenennoit B Stellarium (ot CosHeuHo#
CUCTEMBI JI0 CKOIUIEHHUH ranakThk). COOp NaHHBIX O PAacCTOSIHUU U pa3Mepax KIHYeBBIX OOBEKTOB.
Coznanne Bu3yanu3anuii (CKpUHIIOTOB, KOPOTKUX BHJICO) JJIs1 KAKJIOTO YPOBHS. AHATUTHYCCKUN ATl
u odopMIIEHHE: CHCTeMaTHU3als BCEX IOJYYEHHBIX JaHHBIX W BuU3yanuzanuil. Hanwucanue
aHAJIMTUYECKOTO oOTueTa/creHapus npe3eHTaunu. Co3laHHe CpPaBHUTENbHBIX TaOMUI] U CXEMBbI
CTpYKTYypbl BcenmeHHO#. 3ammura mNpoekTa: TMpe3eHTalMsT U 3allUTa Pe3yJbTaTOB MPOEKTa.
[Ipenmonaraemas narta 3aBepilieHus: 3 HEJIEIU C MOMEHTA Haydaja IMpoeKTa.

eboker m (MaIM) MaTepuajibHble Pecypcbl MNPOEKTa, IUIAHMPYeMble HMCTOYHHUKH
¢punancupoBanusi, nmoiaydeHusi pecypcoB: Kommbrorep mnm HoyrOyk. becrnnatHas mporpamma
Stellarium. Wurepuer mis mnoucka wuHbopMaiuu. KaHIenspckue NPUHAIISKHOCTH  (TIpH
HEOOXOIUMOCTH).
duHaHCHpPOBaHKE HE TPeOYyeTCs, UCTIOIb3YIOTCS TUYHbBIE WU IIKOJIbHBIE PECYPCHI.

elIpennosiaraemble yuacTHuku: LlIkonpHuku 9-11 ki1accoB: aBTOPHI U MHUIIUATOPHI MTPOEKTA,
OCHOBHBIE HCIIOJIHUTEIHM BCEX 3TANOB UCCIEIOBAHMS, COOPIIMKU M aHAM3aTOPhl JaHHBIX, CO3/aTeNU
KOHEYHOTO TMpOJYyKTa. YYHUTedb (U3MKUA: OCYIIECTBISIET TBHIOTOPCKUM (QYHKIMOHAN (HaydHOe
PYKOBOJICTBO, METOJOJIOIMYecKasi MOJJIEpHkKKa, KOHCYAbTalluu Mo padore co Stellarium, momomurs B
CTPYKTYpPUPOBAaHUU OTYETa), [OMOral0T B OpraHU3allMOHHBIX BoIpocax (MperocTaBieHUE
o0OpyJOBaHuUs, KOOpAMHAIMs BcTped). PoauTenu MIKOJBHUKOB: KOHCYJABTHPYIOT J€Ted 1o
OpraHU3allMOHHBIM U TEXHUYECKUM BOIIPOCAM, OKA3bIBAIOT MOTHMBALIMOHHO-MOPAJIBHYIO MOAJEPXKKY,
CO3/1AI0T OJaroNpHUATHYIO Cpeay st padOThI HaJl TPOEKTOM.

ePucku peanm3aniu NPOEKTa H CJIOKHOCTH, KOTOPbIE OKHIAIT 00y4aromerocsi npu

peaqu3anuM AaHHOro mpoekra: OcBoenue QyHkuuit Stellarium ans HaBuramuu B Macmrabax
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rajlakTUK ¥ CKOIUIeHWH. [loHnMaHue aOCTpakTHBIX KOHUENIMN MacmTaOoB (MUJLTHAPABI CBETOBBIX
net). UuTepnperanust TpexMepHO CTPYKTYpel BceeneHHOM Ha 1mockoMm 3kpaHe. OTpoMHBI 00beM
nHpOpMaIMY O pa3IMYHbIX 00bekTax Beenennoil. Tpebyercs BbICOKasi CTENEHb CAaMOOPTraHU3AMU U
IUIAaHUPOBAHUS BpeMEHU. BO3MOKHOCTD OTEPATH MOTUBALIMIO U3-3a TPAHAMO3HOCTH TEMBI.
eJlonosiHuTEeIbHAA HH(pOPManKs 0 mpoekTe: [IpoekT MOXkeT ObITh paclIMpeH il U3yUEHUS
KOCMOJIOTUYECKUX Teopuil (Hampumep, bonbmoro BspbeiBa, pacmmpenuss Bceenennoit) u  ux
BU3yalM3aly. Pe3yiapTaTel MPOEKTa MOTYT OBITh MPEACTaBICHbI Ha MIKOJIBHBIX MM TOPOACKUX
KOH(epeHIMsIX, OJUMIINAJaX, a TakKe HCIOJb30BaHbl B KadyecTBE Yy4yeOHOro Marepuaiga IO
acTpoHOMUH U (usuke. [IpoekT crmocoOCTByeT pa3BUTHUIO MPOCTPAHCTBEHHOTO MBbIILIECHUS,
AHAJIMTUYECKUX CHOCOOHOCTEH W HAaBBIKOB PabOThl ¢ LU(POBBIMU HHCTpyMeHTaMHu. [lomydeHHbIe
3HAHMS MOT'YT BJJOXHOBUTH Ha JajbHeilIee n3ydeHrne KOCMOJIOTUH, aCTPO(PU3UKN U MTOUCK OTBETOB Ha

BOIIPOCHI O MIPOUCXOXKJICHUU U Cyan0e BeenenHnoii.

76



