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HHOACHUTEJBbHAA 3AIINCKA

Pabouyast mporpamma cocraBiieHa Ha OCHOBE:

e ®degepanbHOrO TOCYJAPCTBEHHOIO 00pPa30BaTEIBHOIO CTaHJApPTa OCHOBHOTO OOIIEro 00-
pa3oBaHMs, YTBEPXKIEHHOTO NpHUKazoM MuHHCTEepcTBa o00pa3oBaHus M Hayku PO
ot 31.05.2021 N 287,

® OCHOBHOHW 00pa3oBaTeIbLHON IMPOrpaMMbl OCHOBHOTO 00Iiero oopasoBanus MAOY Jlumeit
Ne28

e yyeOHoro ana MAOY Jluueit No28.

e Pabouas mporpamma k YMK b. A. BoponnoBa-Benssimunosa, E. K. Ctpayra : yuebno-
metoaudeckoe nmocodue /E. K. Ctpayr. — M.: llpoda, 2018. YueOuuk «Actponomusi. ba-
30BBIM ypoBeHb. 11 Kiacc» aBTOpoOB b. A. BoponuoBa-BenbsimunoBa, E. K. Ctpayra
IpOILEN SKCIEPTU3y, BKIoUeH B DenepanbHblii IepeyeHb U 00ecreunBaeT OCBOCHUE 00-
pa3oBaTeNbHOI MPOrpamMMbl CpeHero 0o1iero oopa3oBaHusl.

[To xanenmapHoMy ydeOHOMY rpaduky Ha 2022/2023 yueOHbIit rog s 11 kiacca uzyueHue
aCTPOHOMHUHU OTBOAMTCS | yac B HEACIIO B IEPBOM moyroaunu (34 daca 3a rox)

OBLIME LHEJAU U 3AJIAYHN
AcTpoHOMHS B POCCUHCKOH IIKOJIE BCET/Ia paccMaTpUBalach Kak Kypc, KOTOPBIi, 3aBepias (hu-

3UKO-MaTeMaTH4eCKoe 00pa30BaHUE BBHIMTYCKHUKOB CPEIHEH IIKOJbI, 3HAKOMUT HX C COBPEMEH-
HBIMU TPECTABICHUSMHU O CTPOSHUH U 3BoJtoMU BeenenHoii 1 cnocobcTByeT (OpMUPOBAHUIO
Hay4YHOI'0 MUPOBO33peHUs. B HacTosIIee BpeMs BaKHEUIIMMU 3aa4aMH aCTPOHOMUU SIBIISIIOTCS
(dbopMUpOBaHKE TPEICTABICHUH O SIUHCTBE (PU3NICCKUX 3aKOHOB, JCHCTBYIONUX Ha 3eMiie U B
OesrpannuHol BceneHHOM, 0 HENmpephIBHO MPOMCXOISIICH SBOJIONMU HAIIeW TUTAHETHI, BCEX
KOCMHUYECKHX TEJ U UX CUCTEM, a TaKxke camou BceeneHHoi. ACTpOHOMUSL SIBJISIETCS TIPEIMETOM
10 BBIOOPY U pean3yeTcs 3a CYET MIKOJIBHOTO WM PETHOHAIBHOTO KOMIIOHEHTA.

eau u 3agaum:

® OCO3HaHUE MPUHLUUIHNAIBLHONW POJM aCTPOHOMHUHM B MO3HAHUU (DyHIAMEHTaJIbHBIX 3aKOHOB
OpUpobl M HOPMUPOBAHUH COBPEMEHHOM €CTECTBEHHOHAYYHOI KapTHHBI MUPa;

® [puoOpeTeHne 3HaHUM 0 PU3NYECKON PUpPOJie HEOECHBIX TEJI U CUCTEM, CTPOSHHS U IBOJIIO-
K BeeneHHOM, mpocTpaHCTBEHHBIX U BpEMEHHBIX MaciiTabax BceneHHol, Hanbosnee Bax-
HBIX aCTPOHOMUYECKUX OTKPBITUSX, ONPEAEIUBIINX PA3BUTUE HAYKU U TEXHUKH;

® OBJIQJICHUE YMEHUSAMHU OOBACHATH BUAMMOE MOJOKEHUE U JBUKEHHE HEOECHBIX TeJ MPUHIIH-
IIaMH OIPE/IETICHUS] MECTOIIOJIOKEHUS U BPEMEHHU 10 ACTPOHOMHYECKHM OOBEKTaM, HaBbIKa-
MU TNPAKTUYECKOTO HCIIOJIB30BAHUSA KOMIBIOTEPHBIX NMPWIOKEHUN NI ONpPENEICHHUs BHUIA
3BE3JHOT0 He0a B KOHKPETHOM ITYHKTE JJIs 33JJaHHOT'O BPEMEHH;

® pa3BHUTHE TO3HABATENIbHBIX MHTEPECOB, MHTEIUIEKTYaJbHBIX M TBOPUYECKMX CHOCOOHOCTEH B
nporuecce NpuoOpeTeHHs 3HaHUM 110 ACTPOHOMUU C UCIIOJIb30BAHUEM Pa3IMUHbIX HCTOYHUKOB
UH(POPMALIUU U COBPEMEHHBIX MH(POPMAIIMOHHBIX TEXHOJIOTUH;

® 1ICII0JIb30BaHNE TPUOOPETEHHBIX 3HAHUN U YMEHUH JUI pelIeHUs MPAaKTUYECKUX 3a/1a4 TIOBCe-

JHEBHOM KHU3HHU;

(dbopMUpOBaHHE HAYYHOTO MUPOBO33PEHNUS;

(dbopMHpOBaHHE HABBIKOB HCIOJIb30BAHUS €CTECTBEHHOHAYYHBIX M OCOOCHHO (DU3MKO-

MaTeMaTUYeCKUX 3HAHUM N7 O0OBEKTUBHOTO aHajIM3a yCTPOWCTBA OKPYXAIOIIEro MHupa Ha

pUMepe JOCTHKEHUIH COBPEMEHHON acTpo(U3UKH, aCTPOHOMHUU M KOCMOHABTUKHU.



B mpomecce oOydeHus: acTpoHOMHUM oOecneurBaeTcsi (OPMUPOBAHUE Yy IMTKOJILHUKOB €CTe-
CTBEHHOHAYYHOM I'PaMOTHOCTH, KpPEaTHBHOI'O MBIIUICHHUS, I100adbHON KomnereHmu. Cxema
€CTECTBCHHOHAYYHAs! TPAMOTHOCTh  (TIOTPEOHOCTh — II€JTh — CIOCO0 — Pe3yibTaT) MO3BOJISET
Han0oJiee OPraHUYHO PEIIaTh 33aJa4d YCTAHOBJICHHS CBs3eil MKy 00pa3oBaTENbHBIM H JKU3-
HEHHBIM TPOCTPAHCTBOM, 00pa30BaTeIbHBIMU PE3yJIbTaTaMHU, OTYYSHHBIMU MIPU U3YUYEHUH pa3-
JMYHBIX TMPEIMETHBIX OO0JIACTEH, a Takke COOCTBEHHBIMH OOpa30BATEIBHBIMH PE3YJIbTaTaMU
(3HaHUSAMU, YMCHHUSIMH, YHUBEPCATBHBIMH YICOHBIMH JICHCTBHUSIMHU U T. JI.) M )KU3HECHHBIMH 3a/1a-
yamu. Kpome Toro, cxema ecTecTBEeHHOHAYYHAsi TPAMOTHOCTh TI03BOJISIET BBOJIUTH B 00pa3oBa-
TEJIBHBIN MPOIECC CUTYAIMH, JAFOIIIE OTBIT MIPUHITHS IParMaTHYHbIX PEIICHUI HA OCHOBE CO0-
CTBEHHBIX 00pa30BaTEJIbHBIX PE3YJIbTATOB, HAUMHAS OT PEUICHUs OBITOBBIX BOIPOCOB U 3aKaH-
YKUBas PEIICHWEM O HANpaBJICHUSAX NPOJOJDKCHUS O0pa30BaHMs, IMOCTPOCHUEM KapbepHBIX U
KU3HEHHBIX IJIaHOB. TakuMm 00pa3oM, MpeIMETHbIE 33Ja4l B Kypce acTpOHOMHUH B (hopmaTte
PISA no3BosnsieT (opMUpOBaTh Y 00yUaIOMIUXCS PeCypC MPAKTUYECKUX YMEHUH U OIbITa, HEOO-
XOJMMBIX JUIS Pa3yMHOW OpPraHMU3allid COOCTBEHHOW XHM3HH, CO3MaET YCIOBUS IS Pa3BUTHSA
WHUIIMATUBHOCTH, U300pETaTeIbHOCTH, THOKOCTH MBIIIICHHSL.

MecTo yuyeOHOro npeamera B yueOHOM ILIaHe

N3yuenue kypca paccuutano Ha 34 yaca. [Ipu mianupoBaHuu 2 4acoB B HEJENIO KypC MOMKET
OBITH MpOWJEH B TeUeHHE mepBoro nouyroaus B 11 kmacce. BaxkHyto poib B OCBOEHMM Kypca
UTPAIOT MPOBOMMEBIE BO BHEYPOUHOE BpeMsi cOOCTBEHHBIE HabmoAeHus ydammxcs. Cnenuduka
IUTAHUPOBAHMSL ITUX HAOJIIOJICHUH onpenensercs AByMs oocTosTenbcTBaMu. Bo-niepBbIx, oHM (32
ucKiIoueHneM HaobmoaeHuil CosHIa) T0JKHbI IPOBOIUTHCS B BEUEpHee UM HOUHOE BpeMs. Bo-
BTOPBIX, OOBEKTHI, MPUPOIa KOTOPBIX U3y4yaeTCs Ha TOM WIM MHOM YpPOKE, MOTYT OBbITh B 3TO
BpeMsl HEJJOCTYIHBI JUIsl HaOmoneHui. [Ipu mianupoBanun HabMOAEHUN STUX 00BEKTOB, B OCO-
OEHHOCTH IIJIaHET, HCO6X0)II/IMO YUYUTBIBATE YCIIOBUA UX BUAUMOCTH.

COJEP)KAHUE KYPCA
AcCTpOHOMHUS, €€ 3HAYCHHE U CBA3b C IPYTHMH HAYKAMH.

AcTpoHOMUS, €€ CBA3b C ApyrumMu Haykamu. CTpykTypa u macitadsl Beenennoi. OcobenHoctu
ACTPOHOMMYECKHX METOOB HCCIe0BaHMs. TelecKonbl U paanoTenaeckonsl. BeceBoaHoBas act-
POHOMUSI.

HpaKaneCKue OCHOBBI aCTPOHOMMUH.

3Be3/bl U CO3BE3/MA. 3BE3HbIE KapThl, INI00YCHl U aTiachl. Buaumoe ABUKEHHE 3BE3]l Ha pas-
JUYHBIX Teorpaduyeckux mupoTax. KympmuHamus cBetus. Buaumoe roamyHoe ABHKEHUE
Connua. Oxmunruka. JIprwxenue u ¢asbl JIynsl. 3atmenus Connua u Jlynsl. Bpems u kanen-

Japhb.
Ctpoenue Co/iHEUHOM CHCTEMBI.

Pa3Butne npencraBieHuil o cTpoeHuH Mupa. ['eoneHTpuueckas cucrema mupa. CTaHOBIIEHHE
reJInoleHTpudeckor cuctemsl Mupa. Kondurypanum nnaner u yciaosust ux Bugumoctu. CuHo-
JUYECKUI 1 cuiepruueckuil (3Be3IHbIN) nepruoabl oopamienus miaHer. 3akonsl Kemepa. Ompe-
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JIETICHUE PacCTOAHUN U pa3MepoB Ten B ConHeuHOW cucTteme. ['OpU30HTANIbHBIMN Mapajliakc.
I[BI/DKGHI/IG HGGGCHBIX TEJI IO HeﬁCTBHeM CHJI TATOTCHUA. Onpe;[eﬂeHHe MacCChbl HCGGCHBIX TCII.
JIBuKEHME MCKYCCTBEHHBIX CIIyTHMKOB 3€MJIM U KOCMHUYECKUX amnmapartoB B CoJIHEYHOH cucTe-
Me.

IIpupona tesa ConHe4HOI cHCTEMBI.

CousiHeyHas cucTeMa Kak KOMIUIEKC Tell, UMEIOIIUX o0Iee mpoucxoxaeHue. 3emisd u Jlyna —
JnBoMHasA 1uia”era. Mccinenosanusa JIyHel kocMuYecKuMU anmaparaMmy. [Iunotupyemsie mouaeTsl
Ha JIyny. Ilmaners! 3emuoM rpymnmsl. [Ipupona Mepkypust, Bernepsl u Mapca. [IimaneTsI-ruranTsi,
UX CIYTHUKH U Kojbpla. Mansle Tena COJHEUYHON CUCTEMBI: aCTEPOM/Ibl, IUIAHEThI-KapIuKHU, KO-
METBI, METEOPOUIbI, METEOPBI, OOJIN]IBI U METEOPUTBHI.

CoJiHIiie u 3Be31bl.

N3znyuyenue u temneparypa Cosnua. CoctaB u ctpoenue Comnnua. Mcrounuk ero sHepruu. AT-
moctepa Connna. CoaHeYHast aKTUBHOCTD M €€ BIMSHUE Ha 3eMITI0. 3BE3]Ibl — JaJIeKhe COJTHIIA.
[opnyHbIi Mapauiake U paccTosHUS 110 3Be3a. CBETUMOCTbh, CIIEKTp, IBET M TEMIIEpaTypa pas-
JMYHBIX KJIacCOB 3Be3[. Jlmarpamma «CrHeKTp — CBETUMOCTB». Macchl U pa3mepsl 3Be31. Moje-
nu 3Be3. [lepemennbie 1 HecTarmoHapHbie 3Be3/bl. Lledenap — masiku Beenennoit. DBomonmst
3B€3/1 PA3JIMYHON MacChl.

Ctpoenue u 3BoT0NUA BeesieHHOI.

Hama I'anaktuka. Ee pa3mepsl n cTpykrypa. [IBa Tumna nHacenenus ['anaktuku. Mex3Be3nHas
cpena: ra3 u neutb. CriupanbpHbie pykaBa. SAapo [Namaktuku. Obnactu 3Be3g000pazoBanus. Bpa-
menue [anmaktuku. I[IpoGnema «ckpbiToi» Maccel. PasHooOpasume mupa ramaktuk. KBazapsl.
CkomieHus M CBEpXCKOIUIEHUs rajlakTUK. OCHOBBI COBpeMeHHOM kocMouoruu. «KpacHoe cme-
mieHue» 1 3akoH Xa06na. Hecranmonapnas Bcenennas A. A. @puamana. bosbmoii B3peiB. Pe-
JMKTOBOE M3JIyueHHue. Y ckopeHue pacummpeHus Beenennoi. «TeMHas sHeprus» v aHTUTSTOTE-
HUE.

7Ku3ub 1 pasym Bo BeesreHHoi.

[IpobGnema cyriecTBOBaHUS XU3HU BHE 3eMJIH. Y CJIOBHS, HEOOXOAMMBIC NJIsi PAa3BUTHUS >KH3HHU.
[Toucku xu3Hu Ha 1naHerax ConHeyHOW cuctembl. CIOXKHBIE OpPraHUYECKHE COEAMHEHUs B
kocMoce. COBpeMEHHbIE BOBMOKHOCTH KOCMOHABTHKU M PaJMO - aCTPOHOMUU IS CBSA3M C JIPY-
TUMU TUBHIM3alUAMU. [[1aHeTHbIe cucTeMbl y Apyrux 3Be3/1. YeaoBe4ecTBO 3asBISET O CBOEM
CyILIECTBOBaHUH.

HnaanyeMble pe3yabTaTbl: IUWYHOCTHBIC, METAIIPEAMETHLIC H IIPEAMETHBIC

JIMYHOCTHBIMHU pe3y/IbTaTaMM OCBOCHHUS Kypca aCTpOHOMHH B CpeHeH (IOTHOI) IIKOJIe sB-
JSIOTCS:

— dbopMUpOBaHHE YMEHHUS YIPABIATH CBOEU TO3HABATEIHLHOW MAESITENHbHOCTHIO, OTBET-
CTBEHHOE OTHOIIIEHHE K YYEHUIO, TOTOBHOCTh U CIIOCOOHOCTH K CaMOPa3BUTHIO U caM0o00pa3oBa-
HUIO, a TAaK)K€ OCO3HAHHOMY MOCTPOCHUIO WHIIMBUAYATIHLHON 00pa30BaTeIbHON IESITEIILHOCTH HA
OCHOBE YCTOMYMBBIX [T03HABATEIIbHBIX HUHTEPECOB;



- ¢dbopmMHpoBaHKE MO3HABATENFHON M MH(POPMALIMOHHOHN KYJIbTYpBI, B TOM YHCIIEC HaBBIKOB
CaMOCTOSITEIbHOW pabdOThl ¢ KHUTAMH M TEXHUYECKHUMH CPEICTBaMU WH()OPMAITMOHHBIX TEXHO-
JIOTHii;

- (dhopmupoBaHKe YOEKISHHOCTH B BO3MOXXHOCTH TO3HAHMS 3aKOHOB IPUPOJBI M UX HC-
MOJIb30BaHHUs Ha 0J1aro pa3BUTHS YEIOBEUESCKOM IMBUITH3AIINN;

- (hopMHUpOBaHKE YMEHUS HAXOJUTh aJCKBATHBIC CIIOCOOBI MTOBECHHUS, B3aMMOJICHCTBHS H
COTPpYAHHYECTBA B Tpoliecce yueOHOH M BHEYYEOHOH JCATEIHHOCTH, MPOSBIATh YBAKHUTEIHHOE
OTHOIICHHUEC K MHCHUIO OIIIIOHCHTA B XOJI€ O6Cy)KI[eHI/ISI CIIOPHBIX HpO6JIeM HAayKH.

Memanpeomemmnbie pe3yabTaThl - GOPMUPOBAHUE YHUBEPCATBHBIX YUeOHBIX aAeicTBuil (YV]I).
MertanpeameTHbie pe3yabTaThl OCBOSHHUS MPOTPAMMBI IIPEIOIaraT:

- HaXOJUTh MPOOJIEMY HCCIEIOBAHUS, CTABUTH BOIPOCHI, BBIABUTATh TMIIOTE3Y, IpeJia-
raTh albTEPHATUBHBIC CIIOCOOBI PEIICHUs MPOOJIEMbl M BHIOMpATh W3 HUX HamOoiee dhPexTrB-
HBIH, K1accu(uIupoBaTh 0OBEKTHI UCCICOBAHUS, CTPYKTYPUPOBATH H3y4aeMblii MaTepual, ap-
TYMEHTUPOBATH CBOIO MO3UIIHIO, (OPMYIHPOBATH BBIBOBI U 3aKIIIOUCHUS;

— aHAJIM3UPOBATh HAOIIOAaEMbIE SIBJIICHUS U OOBSCHATH MPUUYNHBI MX BOZHUKHOBEHUS;

- Ha TPAKTHKE MOJIH30BATHCSI OCHOBHBIMH JIOTHYECKUMU

- MpUEMaMH, METOJaMH HaOJFOICHUS, MOJICIIMPOBAHMSI, MBICICHHOT'O YKCIIEPUMEHTA, IPO-
THO3UPOBAHUS;

— BBITIOJTHSATH MIO3HABATENbHBIC U IPAKTHUECKUE 33aJaHUsI, B TOM YHCJIE IPOCKTHBIE;

— U3BJIEKaTh UH()OPMALIUIO U3 PA3UYHBIX UCTOUYHUKOB (BKIIOYAs CPEJCTBA MacCOBOMl MH-
(dbopMaIuu 1 HHTEPHET-PECYPCHI) H KPUTHICCKH €€ OIICHUBATD,

— TOTOBUTH COOOINEHHUSI U MPE3CHTAIMU C HCIOJIb30BaHUEM MaTepHUasoB, MOJYYCHHBIX U3
HuTepHeTa U IpyruX HCTOYHUKOB.

Pezynamuenvie YY/I.

- HaXo/AuTh MpoOJIEeMy HCCIIEOBaHUs, CTaBUTh BOIPOCHI, BBIABUIaTh TMIOTE3Y, Ipelyia-
raTb aJbTEPHATUBHBIE CIIOCOOBI pelIeHHs MPoOieMbl U BHIOMpaTh U3 HUX Haubosee 3pPeKTUB-
HBIH.

Ilo3nasamenvuvie YY/I:

- KJIacCU(UIUPOBATh OOBEKTHl HCCIEAOBaHUS, CTPYKTYpPHUPOBaTh U3y4yaeMbli MaTepuail,
(GbopMyIUpPOBATH BBHIBOJIBI U 3aKIHOUYECHHUS;

- Ha TMPAKTUKE MOJIb30BATHCS OCHOBHBIMH JIOTHYECKUMH MPUEMaMHU, METO/laMU HaOro/ie-
HUs, MOACIIMPOBAHUS, MBICJICHHOT'O DKCIIEPUMEHTA, [IPOTHO3UPOBAHMS;

- aHAJIM3UPOBATh HAOIIOAAEMbIE SIBJIEHUS U OOBSACHATh MPUYMHBI UX BOZHUKHOBEHUS;

- BBIITOJIHATH [IO3HABATEIIBHBIE U IPAKTUYECKUE 3aJaHNS;

- U3BJIEKaTh UH(GOPMAIMIO U3 PA3IMYHBIX UCTOYHUKOB (BKJIIOYAsl CPeJICTBA MAaCCOBOM MH-
(dopmanuu 1 HHTEPHET-PECYPChl) M KPUTHUECKHU €€ OLIEHUBATD;

- TOTOBUThH COOOILEHUSI U MPE3EHTALMU C HCIIOJb30BaHUEM MaTepHUajIoB, MOJIYYEHHBIX U3
WHTepHeTa U Ipyrux UCTOYHUKOB.

Kommynuxamuenwie YY/I:

- APTYMCHTUPOBATHL CBOIO MMO3UIHIO.

IIpeaMeTHbIe pe3yabTaThl U3yUEHUsI aCTPOHOMHUU B Cpe/iHEH (ITOJTHOMN) IIKOJIE TIPEICTaBICHBI B
coJlepkaHuu Kypca 1o temam. O0ecneunTh JOCTUKEHHE MIaHUPYEMbIX PE3YJIbTaTOB OCBOCHHS
OCHOBHOHM 00pa30BaTENbHOM MPOrpaMMBbl, cO37aTh OCHOBY JUISl CAMOCTOSITENILHOI'O YCIIEHIIHOTO
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YCBOEHHSI O0YYAIOIIUMHUCS HOBBIX 3HAHWW, YMEHUH, BUJIOB M CIIOCOOOB JESTEIHHOCTH JOJDKEH
CUCTEMHO-/IEITEeIbHOCTHBIN moaxoa. B cooTBeTcTBUM ¢ 3THUM MOJAXOAOM HMMEHHO aKTHMBHOCTh
00y4aromuxcst MPU3HACTCS OCHOBOW JTIOCTM)KEHUS PA3BUBAIOIIMX 1€l 00pa3oBaHUs — 3HAHUA
HE MepeAanTcsl B TOTOBOM BHJIE, a JOOBIBAIOTCS YYaIIUMUCS B MpOIlecce MO3HABATEIbHOM Jes-
TEJIbHOCTH.

OauuM U3 myTed MOBBIICHUS] MOTUBALUMU U 3PPEKTUBHOCTH YUeOHOM NeATeIbHOCTH B OCHOB-
HOM MIKOJIE€ SBIISIETCSA BKIIIOYCHHE YYAIIUXCS B YYUeOHO-UCCAe008aAMENbCKYIO U NPOEKMHYIO O0esl-
MelbHOCMb, KOTOPasi UMEET CIIEAYIONINe OCOOCHHOCTH:

— LU U 33J]a4M 3TUX BHUJIOB JESATEIbHOCTH yUAIIUXCS ONPEAEISIFOTCS KaK UX JIMYHOCT-
HBIMH MOTHBaMH, TaK U COLMATBHBIMH. DTO O3HAYAET, UYTO TaKas JESITEIbHOCTH JOJDKHA OBITh
HaIpaBlieHa HE TOJbKO Ha TOBBIIIEHHE KOMIIETEHTHOCTH IMOJPOCTKOB B MPEIMETHON 00J1acTU
OTIpeNIeIEHHBIX y4eOHBIX AUCIUILINH, HE TOJBKO Ha pa3BUTHE MX CIOCOOHOCTEH, HO M Ha cO3/a-
HUE MPOAYKTa, UMEIOIIEr0 3HAYUMOCTD ISl IPYTHX;

- y4eOHO-UCCIIEI0BATENIbCKAs U MPOEKTHAs AEATEIbHOCTh JOJKHA ObITh OpraHU30BaHa
TaKUM 00pa3oM, 4TOOBI y4aluecs CMOIJIM peai30BaTh CBOU MOTPEOHOCTH B OOIIEHUH CO 3HA-
YUMBIMH, peepEeHTHBIMH TPYIIIAMH OJHOKJIACCHUKOB, yuuTene u T. A. CTpost pa3IudHOrO po-
Jla OTHOLUEHUS B XOJ€ LICJICHAIIPABIIEHHOM, TOMCKOBOM, TBOPUYECKON U NMPOLYKTUBHOU JESATEIIb-
HOCTH, NMOAPOCTKH OBJIAACBAIOT HOPMAMM B3aWMOOTHOLICHHH C Pa3HBIMM JIFOJBMH, YMEHUSIMU
HEPeXOAUTh OT OJHOIO BUAA OOILEHUS K APYroMy, IpUoOpETaloT HaBbIKK MHAMBUAYaAJILHON ca-
MOCTOSITEJIbHOM pabOThI U COTPYIHUYECTBA B KOJUIEKTHUBE;

- opraHu3zaiys y4eOHO-UCCIeI0BaTEIbCKUX U IMPOEKTHBIX PadOT MIKOJIBHUKOB olecre-
YUBAET COYETAHUE PA3IMYHBIX BUJIOB [TI03HABATEIILHON EATEIBHOCTU. B 3THX BUIAX NEATEIbHO-
CTH MOTYT OBITh BOCTPEOOBAHBI MPAKTHUUECKH JII0OObIE CLIOCOOHOCTH MOAPOCTKOB, PEAIN30BaHbI
JIUYHBIC IPUCTPACTHUS K TOMY UM UHOMY BUIY JEATCIBHOCTH.

I[Inanupyemble pe3y/ibTaThbl 0OCBOeHHA acTpoHoMuu B 11 kiiacce

B pesynbrare yueOHO-HCCIIEI0OBATEIBCKON U TPOCKTHOM JIEATETbHOCTH
Buinycknuk nonyuum npeocmaenenue:

0 (UI0COPCKUX U METOMOJIOTHICCKHX OCHOBAHHSIX HAYYHOH JEATSIBHOCTH W HAYYHBIX METO-
JaX, TPUMEHSEMBIX B UCCIICIOBATEIILCKON U MIPOCKTHOU JCSITEIILHOCTH;

0 TaKMX MOHATHUSAX, KaK KOHYenyusl, HaAy4Hdas cunomesd, Memoo, IKCnepuMenm, Ha0eHCHOCMb
eunomesul, Mooeb, Memoo coopa u mMemoo aHaiu3a OAHHbIX,

0 TOM, YeM OTJIMYAIOTCS WCCIEAOBAHUS B TYMAHUTAPHBIX OOJIACTSIX OT UCCICAOBAHHNA B €CTe-
CTBEHHBIX HAYKaX;

00 UCTOPUU HAYKH; O HOBEHIIINX pa3padoTKax B 0071aCTU HAYKH U TEXHOJIOTHIl;

0 MpaBWJIaX U 3aKOHAX, PETYIUPYIOUINX OTHOIICHUS B HAYYHOH, M300pETaTEIbCKOM U HCCIEN0-
BaTEJNbCKUX O0NACTAX AESATENbHOCTH (MaTEHTHOE MPaBo, 3alIMTa aBTOPCKOTO MpaBa U T. 1.); O
JESTSIIbHOCTH OpPTraHu3aluid, COOOIIECTB

- CTPYKTYp, 3aUHTEPECOBAHHBIX B PE3yJbTaTaxX HCCIEJOBAHMA U TMPEIOCTABISIONIUX pPe-
CYpCBI I TIPOBEJCHUS WCCICAOBAHUN W pean3ali MPOeKTOB ((OHIBI, TOCYIAapPCTBCHHBIE
CTPYKTYpHI, KpayndaHIuHTOBbIE CTPYKTYPHI U T. 11.).

Boinycknuk cmodicem:

peliaTth 3a7a4d, HaXOMSAIIUECS Ha CThIKE HECKOJBKUX yUEOHBIX TUCIUIUIUH (MEXIpeIMETHBIC
3a/1a4mn);

UCIIOJIb30BAaTh  OCHOBHOW  aJNTOPHTM  HCCIEAOBAHWUS TIPU PEIICHHH CBOMX  y4eOHO-
MMO3HABATENILHBIX 3a/aY;



UCIIOJIb30BaTh OCHOBHBIE MPHUHLUIBI MPOCKTHON NEATENbHOCTH NMPH PEIICHHH CBOMX y4eOHO-
MIO3HABATEJIBHBIX 3a/1a4 U 3314, BOSHUKAIONIMX B KyJIbTYPHOU U COLMAIIBHOMN XKU3HHU; — UCIOJIb-
30BaTh 3JIEMEHTBI MAaTEMAaTUYECKOI0 MOJCIMPOBAHHUS [IPU PEILICHUH MCCIIEI0BATENbCKUX 3a/1a4;
MCIIOJIb30BaTh 3JIEMEHTHl MaTEMaTHYECKOIO aHalld3a [Ulsl MHTEPIpPETalud pe3yJbTaToB, IONY-
YEHHBIX B X0J1¢ y4eOHO-UCCIIe10BaTeIbCKON PaOOTHI.

C Touku 3peHust GOpMHUPOBAHUS YHHUBEPCAIBHBIX YU€OHBIX JEHCTBUI B X0J1€ OCBOCHUS MPUHIIH-
OB y4eOHO-HCCIIEI0BATEILCKON U IPOEKTHON AEATEIbHOCTU

Boinycknuk nayuumces:

(dbopMyIUpPOBaTh HAYYHYIO TUIIOTE3Y, CTABHUTH IIETb B PAaMKaX UCCIICOBAHUS M TPOCKTUPOBAHUS,
UCXO/JIs1 U3 KyJIbTYPHOH HOPMBI U COO0pasysch C MpeAcTaBIeHUIMHU 00 ob1em Oiare;
BOCCTAHABJIMBATh KOHTEKCTHl M IIYTH Pa3BUTHUS TOTO WJIM MHOTO BHJA HAYYHOH JESTEIBHOCTH,
OIIpEeIETIssl MECTO CBOETO MCCIICAOBAHMUS HIIH ITPOEKTA B OOIIEM KYJIbTYPHOM IIPOCTPAHCTBE;
OTCJIC’)KMBATb U IIPUHUMATbL BO BHHUMAHHUC TPCHAbBI U TCHACHIMUH PA3BUTHUA PA3JIMYHBIX BU0B
ACATCIIBHOCTH, B TOM YHCJIC HAYUHbIX, YYUTBIBATH UX IIPU IIOCTAHOBKC COOCTBEHHBIX ueﬂeﬁ;
OLICHMBATh PECYpPCHI, B TOM YHCJIE W HEMaTepUabHBIC, TAKHE KaK BPEMs, HEOOXOIUMBIC IS
JOCTHXXCHUA MMOCTaBJICHHOMN oeJu,

HAaXOJHUTh PA3IMYHbIE HCTOYHUKU MAaTEPUAIBHBIX U HEMaTepHaJIbHBIX PECYpPCOB, MPEIOCTABIS-
IOIINX CPEJCTBA JJIS TIPOBEICHUS MCCIEIOBAaHUN M PEAM3alliy MPOCKTOB B Pa3IMYHBIX 00Ja-
CTSIX AEATEIBHOCTH YEIOBEKa;

BCTYIATh B KOMMYHHKAILIUIO C JEP>KATENSIMH Pa3IMYHBIX THIIOB PECYpPCOB, TOUHO M OOBEKTHBHO
NPE3EHTYs. CBOHM MPOEKT WJIM BO3MOXKHBIE PE3yJbTaThl MCCIEIOBAHHA, C LIENbI0 OOecTIeYeHMs
IMPOAYKTUBHOI'O B3aMMOBBII'OAHOTO COTPYAHUYCCTBA,

CaMOCTOSITENIFHO M COBMECTHO C JAPYI'MMH aBTOpaMH pa3paldaThIBaTh CHUCTEMY IapaMeTpoB H
KpHUTEpUEB OLEHKH 3()(HEKTHBHOCTH M MPOIYKTUBHOCTH pEaM3alUy IPOEKTa WM UCCIIe0Ba-
HUS Ha Ka)KJIOM 3Talle peajln3aluy U 110 3aBEpIEeHUN paboThl;

a/IeKBaTHO OIIGHUBATh PUCKH PEalN3allly MPOEKTa U MPOBEACHUS UCCICIOBAHHS U MPEIycMaT-
pHBaTh IMyTH MUHUMHU3AIMH YTUX PUCKOB;

aJICKBaTHO OIICHWBATH MOCJEJICTBHS peaM3alliil CBOETO MPOEKTa (M3MEHEHHs, KOTOPHIE OH
MOBJIEYET B KU3HU JPYTUX JItOJIeH, COOOIIECTB);

a/IeKBaTHO OIIGHWBATh JaJbHEHIlee pa3BUTHE CBOETO NPOEKTa WM HCCIENIOBaHMS, BUAETh
BO3MO>KHBIE BAPUAHTHI IPUMEHEHNS PE3YJIHTATOB.



TemaTuueckoe IIAHUPOBAHUE 11 kaacce ACTPOHOMMHA

KomnnuectBo | B ToMm uncre,
Pazpen Tema
4acoB KOHTp. pad.
I ACTPOHOMMSI, €€ 3HaYEHHE U CBA3b C IPYTUMHU HayKaMu 2
I [IpakTHyeckue OCHOBBI acTpoHOMHUHU. Bkian poccuii- 5
CKHMX YYEHBIX B PA3BUTHE HAYKU — ACTPOHOMHUS.
Crpoenue COTHEUHOU CUCTEMBI.
Bknaa pocCUICKHX YY4E€HBIX U MHKEHEPOB B UCCIENIO-
BaHHE KOCMUYECKOT'O IPOCTpaHCTBa ¢ nomoibio KA u
" HC. 7
[Tpupona ten CoaHEUHOM CUCTEMBI.
Y Bxnan coBerckux y4y€HBIX B MCCIEIOBAaHUE U H3yde- 3
Hye JIyHBI.
CounHIle U 3Be3/bl.
Vv ConHeuHas aKTHBHOCTb U €€ BIMSHHME HAa 3eMII0 U 5
o6uochepy.
Crtpoenue u 3Boonus BeeneHnoil.

Vi Pa6otsl I'.A. 'amoBa o npoucxoxaeHnu BeeneHHOM. 4
VI DKusHb 1 pasym Bo BeenenHoit 3
MextyHapoiHoe coTpyaHuuecTBO Poccum B ocBoeHHH

1 n3yuyeHuu KocMuueckoro npocTpaHcTBa.

Y4yeOHo-MeTOaANYECKOe 00ecmeueHne

1. Boponuos-Benbsamunos b. A., Ctpayt E. K. «Actponomus. ba3osslil ypoBeHs. 11 knace», M.
Hpoda, 2018




2. E.K.Crpayr Meroandeckoe mocodue Kk yaeOHUKY «ActpoHomus. ba3oBbrit ypoBeHs. 1 1
kiace» aBTopoB b. A. BoposioBa-Benbsimunosa, E. K. Ctpayra, M. Ipoda, 2018



KanengapHo-temaTH4eckoe NJIaHUPOBAHUE.

Kon- Conepxanue ypo- | Bua nesreabHo- /3
Ne Tema BO Ka CTH yYaluxcs
n/n
qac
AcTtpoHOMUS, €€ 3HAUCHHE U CBSI3b C JPYTUMH HayKamu (2 4)
1. | Yro usyqaer actpoHomus. E€ 3HaUeHUE U CBA3b C IPY- 1 | ActpoHomus, ee [Touck npumepos, | §1,3.1
TUMH HayKaMHu. CBSI3b C IPYTUMHU MOJITBEPKTAIOLITIX
HaykaMu. Pa3BuTHe | MpakTHUECKYIO
aCTPOHOMHU OBLIO HaNpaBJICHHOCTh
BBI3BAHO NPAaKTU4E- | aCTPOHOMUH.
CKHMH NOTpeOHO- beceoa, obcyacoe-
CTSIMH Y€JIOBEKa, Hue, paboma c
HAuUHAA C IITyOOKOH | yuebHukoM.
JIPEBHOCTH. ACTpO-
HOMUSI, MaTeMaTHKa
1 ¢pU3UKa pa3BUBa-
JIMCh B TECHOM CBA3M
ApYT € ApYTOM.
Crpykrypa n mac-
mradsl Beenennoi
2. | Habmronenus — ocHOBa aCTPOHOMUHU. 1 | Hazemnsle u kocMu- | Ilpumenenue 3Ha- | §2, ymp.1 (2)

Bxnag poccHiicKuX y4€HBIX B pa3BUTHE HAYKH — acTpPO-
HOMMUSL.

YyecKue npudopsl 1
METO/IBI UCCIEA0BA-
HUS aCTPOHOMHYE-
cKkuX 00beKkToB. Te-
JIECKOTIBI ¥ paJrioTe-
JIleckonbl. BeceBotHO-
Bast aCTPOHOMHSI

HUM, TTOJTY4EHHBIX
B Kypce (hu3HKH,
JUTSL ONTUCAHUSI
YCTpOICTBA Telie-
CKoIa. Xapakre-
pHUCTHKA TIPEUMY-
I1eCTB Ha0JI01e-
HUH, TPOBOIUMBIX




M3 KOCMOCa.
beceoa, obcyonc-
OeHue, paboma ¢

VUEOHUKOM.

[TpakTHyeckre OCHOBBI aCTPOHOMUM (5 4).

3Be3/bl U co3Be3qus. HebecHble koopArHATHI. 3BE3/IHbIE
KapThl

3Be3aHas BEIUUMHA
KaK XapaKTEepPUCTHKA
OCBEIICHHOCTH, CO-
371aBacMOM 3BE3/I0M.
CortacHo 1mkaie
3BE3IHBIX BEIUYNH
Pa3HOCThb HA 5 BeNH-
YUH, pa3JIM4U€ B I10-
Tokax cBera B 100
pa3. DkBaTopHalbHas
CUCTEMA KOOPJIMHAT:
MpsIMOE BOCXOXKIE-
HHUE U CKIIOHCHUE.
Hcnonb3oBaHue
3BE3HOM KapThI JJIst
ompezeneHus: 00beK-
TOB, KOTOPBIE MOKHO
HaOJI0IaTh B 3a1aH-
HbIA MOMEHT BpeMe-
Hu. Pewenue 3aoa-
Huil 6 popmame Pl-
SA

[ToaroroBka npe-
3eHTanuu 00 Hc-
TOPUHU Ha3BaHUU
CO3BE3IUH U
3BE3]I.
IIpumeHeHue 3Ha-
HUM, IIOJIY4EHHBIX
B Kypce reorpa-
¢umu, o cocrasie-
HUU KapT B pa3-
JTUYHBIX TTPOEKITHU-
sax. Pabora co
3BE3/IHOM KapToil
MIPU OpraHU3aIUN
Y TIPOBEICHUH
HaOJIOICHU.
beceoa, ppon-
manvHas paboma.
Paboma ¢
yuebHukom. I1oo-
20MOBKA Npe3eH-
mayuu 06 ucmopuu
HA36AHUL CO36€30UlL
u 36€30.

§3.4,
ynp.2 (3),
ynp.3 (3)




Bunumoe nBrkeHre 3Be3/1 Ha Pa3IMYHbBIX reorpaduye- Bricora nmosoca Mu- | XapaktepucTuka §5,
CKHUX IIUPOTaxX. pa HaJl TOPU30HTOM U | OTIMYUTEIbHBIX yrp.4 (3.4)
€€ 3aBUCUMOCTH OT 0CcOOeHHOCTEH Cy-
reorpaduueckoit TOYHOTO JIBHKE-
LIIUPOTHI MECTa HUS 3BE3]1 Ha TI0-
Ha0JII0ICHUA. JI0Cax, SKBaTope U
HebecHblit Mepuan- | B CpeIHUX IIUPO-
aH. Kynpmunanus tax 3emnu. Onpoc,
ceetui. Onpenene- 3anonneHue mao-
Hue reorpapuieckon | uywl, paboma c
LIUPOTHI IO U3MEpE- | YUEOHUKOM
HUIO BBICOTHI 3BE3/1 B
MOMEHT HUX KYJIbMH-
HaIAN
lNomguunoe  nBwkenue ConHIA. DKIUNTHKA DKJIMIITUKA U 30/Iha- Xapaxrepu- §6,
KaJIbHBIE CO3BE3Usl. | CTUKA OCOOEHHO- | ymp.5 (4,5)
Haxnon >kiMnTuky K | CT€l CyTOYHOIO
HeOecHOMY 9KkBaTo- | nBMkeHus ConHIa
py. [lonoxenue Ha I0JII0cax, HKBa-
ConHua Ha SKJIIMOTH- | TOPE U B CPEAHUX
K€ B JIHU PaBHOJIEH- | IIMPOTax 3eMJIu.
CTBUM U CONHIIECTO- | Beceoa, gppon-
sHui. I3MeHeHue B manvHas paboma,
TE€YEHUE TOJa IPOo- HabnooeHue, pa-
JOJKUTETBHOCTH ooma ¢ yuebHuKom
TTHSI 1 HOYH Ha pa3-
JUYHBIX reorpadu-
YECKHUX IUPOTAX
Bmwxenue u ¢a3zel Jlynsl. 3atmenus Connna u JIyHbI. Jlyna — Ommkaiimee | M3ydenue ocHoB- | §7.8,




k 3emsie HeOecHoe | HBIX (a3 JIyHBIL. ymp.6 (3),
Teno, ee eauHcTBeH- | Onucanue nopsaa- | ymp.7 (3)
HBIi  ©CTECTBEHHBIN | K4 UX CMEHBI.
cuytauk.  Ilepuon | AHAIM3 OPUYMH,
oOpamenuss  JlyHpl | 10 KOTOpBIM JlyHa
BOKpYT 3eMIu U Bo- | BCerja obpauieHa
KpyT cBoern ocu — | K 3emie 0IIHOI>’I
CI/I,Z[epI/I‘leCKI/Iﬁ CTOPOHOMU. Ormuca-
(3Be3nHbIN)  Mecsm. | HAC B3AUMHOTO
Cunonnueckuii  me- | PACHOJIOKCHIA
CALl — TEpPHO MO 3emuu, JIyHsl u
HO# cMeHbl da3 Jly- ConHnja B MOMEH-
HEL Venopus | TP 3aTMCHHIL
HACTYIJICHUS  COJ- Obpachenne npu-
HEUHBIX M JIyHHBIX | 0 1o KOéOpHM
. atmenus ConmHia
3aTMeHnil. VX mepu- 3atMme OJHIL
u JIyHbI HE pouc-
oIn4yHOCTE. IlomHbIe, .
XOJIAT KaXKJIbIN
YaCTHbIE M KOJIblIe-
Mmecsi. ObwvscHe-
oOpa3Hble 3aTMEHUs
HUe H08020 Mame-
Connua. Ilomubie u
puana, uzydenue,
YacCTHBIE  3aTMEHUSA
aHanuz, onucanue
JIynsl.  Ilpenckassl-
BaHHE Oynymux 3a-
TMEHUH
Bpewms u kanenaaps. TouHOe Bpems u AHanu3 HeoOXxo- [TogroroBka
Konmpononaa pavoma Nel «lIpakmuueckue ocnogol orpeziesieHue reo- JIMMOCTH BBeJIe- npe3eHTanuu
acmpoHomuuy rpaQuuecKoil Z0JIro- | HUs YaCOBBIX NOS- | 06 UCTOPHH
Pewenue 3a0anuii 6 popmame PISA Tbl. YacoBble m0sACa. | COB, BUCOKOCHBIX | kanen naps.

MecTHOE ¥ OSICHOE,

JICT 1 HOBOI'O Ka-

§9, ynp.8 (3)




JIETHEE U 3UMHEE
Bpems. Kaenaps
— cHCTeMa cueTa
JUIMTEJIBHBIX IIPOME-
KYTKOB BPEMEHU.
Hcropus kanennaps.
BucokocHbie rofsl.
Crapplil 1 HOBBII
CTUJIb

JICHIapHOTO CTH-
na. [IpoBepka
YCBOCHMS 3HAHUI
no teme «lIpakTu-
YeCKHe OCHOBBI
aCTpOHOMUNY (K/D,
10 munym)

Crtpoenue ConneyHoii cuctemsl (7 4).

Pa3BuTue npencraBieHuid 0 CTPOEHUHA MUPA 1 | I'eoueHnTpuueckas [ToaroroBka u §10, nmpakTu-
cucTemMa Mupa Apu- | Mpe3eHTaIus co- YecKHe 3aj1a-
crotens [Itonemes. OOIIeHHs O 3HAYe- | HHS
Cucrema MHUNKKIOB | HUU OTKPBITHH
u mudpdepenros s | Konepuuka u I'a-

OOBSICHEHUS TIET- msest st pop-
JI€00pa3HOTO JBMKE- | MEUPOBaHUS Hay4-
Hust iaHet. Co3ma- | HOM KapTUHBI MU-
Hue KonepHukom pa.
renvornenTpuueckoii | OObsACHEHHE meT-
cucTeMsl Mupa. Poxs | 1600pasHOro ABH-
lanuses B cranorie- | KCHUA TIAHET €
HUM HOBOIf cucTempl | ICTIO/IB30OBAHNEM
MHpa SMULUKIIOB U 1U-
dbepentoB. beceoa,
obcyacoeHue. pa-
boma ¢ yuebHUKoM,
Hab0oenue
Koundurypanuu nnaner. 1 | Buyrpennue u Omnwucanue ycio- §11,




BHEIIHUE IJIAHETHI.
Konduryparmuu mia-
HET: IPOTHUBOCTOSI-
HUE U COEJIMHEHUE.
[Tepuonuueckoe u3-
MEHEHHUE YCIOBUI
BUJIUMOCTH BHYT-
PEHHUX U BHEIIHUX
raHeT. CBsi3b CHHO-
JUYECKOTO U CHJIC-
pudeckoro (3Be31Ho-
r0) MepHoa0B 00pa-

BUHU BUJIUMOCTH
IUIAaHET, HaX 0I5~
IIUXCS B Pa3/IAy-
HBIX KOH(UTYpa-
nusax. Pemenue
3a7a4 Ha BBIYMC-
JICHUE 3BE3IHBIX
MIepUOI0B 00pa-
IICHUSI BHYTPEH-
HHUX ¥ BHEIITHHUX
iaHer. @pou-
ManbHAs U UHOU-

ynp.9 (1,2)

IIEHUS TUIAHET BUOYAIbHAA Pa-
boma
10 | Cunoguyeckuii mepuom Csa3b cuHouueckoro| Pemenne 3amau va | §11,
U CUAEPUYECKOTO BBLIYHCIIEHHE 3B€3]1- | ymp.9 (3,6)
(3]3@3;[1{01“0) [IEPHUOIOB HBIX IICPHUOI0B 00-
oOpaiieHus ruiager | PAICHUA BHYTPCH-
HUX U BHEITHUX
naHer. Ppom-
ManbHas U UHOUBU-
dyanvHas paboma
11 | 3axons! ABMKeHNUS IU1aHeT CONHEYHON CUCTEMBI Tpu 3axkona Kerute- | AHanu3  3akoHOB| §12,
pa. Dmmmnc. WMswme- | Kemiepa, ux 3Ha-| yhp.10 (2)

HEHUE CKOPOCTH
JBUKEHUS IIJIAHET I10
AIUIUNTHYECKUM  Op-
ouram.  OTKpbITHE
Kennepom  3akoHOB
JBUKEHUS TJIAHET —

YEHUs Uil Pa3BU-
T (U3HKU U acT-
poHomuu. Pemenune
3a/1a4 Ha BBIYMUCIIE-
HUE paccTossHUM
maHeT ot CoJHLA|

Ha OCHOBC TPETHETO




BaXHBIN 1Iar HA MyTU
CTaHOBJICHUS
HUKU. TpeTuil 3aKoH
— OCHOBa MJis BBI-
YHUCIEHUS  OTHOCH-
TEJIbHBIX PACCTOSIHUMA
maneT ot ConHua

MEXxa-

3akoHa  Kermiepa.
Onpoc, paboma c
VUeOHUKOM,
HabooeHue, camo-
cmosimenvHas — pa-
boma

12 | Onpenenenue paccTosiHuii 1 pazmMepoB Tei B CoHeuHOon Pasmepsr u hopma Pewrenue 3anau §13,
cucreMe 3emiu. Tpuanryns- Ha BBIMUCIC- | ymip.11 (3,4)
nust. ['opuzoHTah- HHUE PaCCTOSHUN U
HBIi{ mapasake. Yr- | PA3MEPOB 00BeK-
noBble M MHeiinpie | TOB- Onpoc, ppoti-
pa3mepsl Ten Coin- manbhas paboma,
HEYHOM CUCTEMBI Onbimel, pewerue
npooOIeMHOU cumy-
ayuu, pponmans-
Hast U UHOUBUOY-
anvHas paboma
13 | OTKpBITHE U TPUMEHEHUE 3aKOHA BCEMUPHOTO TATOTE- [ToaTBepxnenue Pewenue 3a0au na| §14.1-14.5,
HUS. CIIPaBEIUBOCTH 3a- | Bbluucienue maccel \ynp.12 (2)
KOHa TATOTEHUs U1 | /lanem. Obvsche-
JIyHBI ¥ TUTAHET. HUe Mexanuzma
B03HUKHOBEHUS

Bosmyuenus B 1Bu-
»keHuu ten ConHeu-
HOI cuctemsl. OT-
KPBITHE TUIAHETHI
Hentyn. Onpenene-
HUE MacChl HeOECHBIX
tes. Macca 1 mior-
HocTh 3emun. Ilpu-

B03MYWEHUL U NPU-
JUB08




JIMBBI U OTJINBBI

14

JIBM>KEeHUE UCKYCCTBEHHBIX CITYTHUKOB U KOCMHYECKHUX
anmnapatoB (KA) B ConHeuHol cucteme.

Bxnaa poccuiCKMX y4€HBIX U MHKEHEPOB B UCCIIEA0BA-
HUE KOCMHMUYECKOT'0 IIPOCTPaHCTBA ¢ nomousio KA u
nc.

Konumponvnaa paboma Ne2. «Cmpoenue conneunou
cucmemuly

Pewenue 3a0anuii 6 popmame PISA

Bpewms crapra KA u
TPaeKTOPHUH MOJIETA K
TUTAHEeTaM U IPYyTUM
tenam CoHeuHOI
cuctemsl. Beimonne-
HHE MaHEBPOB, HEOO-
XOJIUMBIX JJIs IOcaj-
KM Ha IOBEPXHOCTh
TJTAHETHI WU BBIXOJ1A
Ha OpOUTY BOKPYT
Hee

beceoa, obcyacoe-
Hue. paboma c
yueonuxom. Ilpo-
6epKa 3HAHUL NO
meme «Cmpoenue
COIHEeYHOU cucme-
Moy (K/p, 15 mu-

Hym)

§14.6,
ynp.12 (3)

[Ipupona ten ConHeuHO# cucTeMsl (8 ).

15

CoutHevHas cucTeMa Kak KOMIUIEKC TeJl, IMEIOIIUX 00-
1Iee MPOUCXOXKICHHE

['unoresa o popmu-
POBaHHUHU BCEX Tel
CoJHEYHOM CHCTEMBEI
B MIPOLIECCE JITUTEIb-
HOM 3BOMIOIMHU XO-
JIOJHOT'O Ta30MblIe-
Boro obiaka. O0bsc-
HEHUE UX TPUPOIBI
Ha OCHOBE 3TOH T'Hi-
MTOTE3BI

AHaJIN3 OCHOBHBIX
MOJIO)KEHUHN COBpE-
MEHHBIX MPEJCTaB-
JIEHUH O IPOUC-
XOXKIACHUU TeI
ConHevHoOM cucTe-
MbI. OObsicHeHue
H0B8020 Mamepuaid,
paboma ¢ yuebHu-
KOM.

§15, 16, mpak-
THYECKHE 3a-
JaHUs

16

3emus u JlyHa - 1BolHas IUIaHETA.
Bxnazg coBeTCKUX y4EHBIX B UCCIIEJOBAaHUE U U3YYCHUE
JlyHsL.

Kpatkue cBenenus o
IpUPOIE 3EMIIH.
VYcnoBus Ha IoBepX-
HocTH JIyHbI. [IBa
THUIIA JIyHHOU I10-

Ha ocHoBe 3HaHui
U3 Kypca reorpa-
¢buu cpaBHEHUE
IIPUPOJIBI 3EMIIH €
pupoaoi JIyHsI.

§17,
ynp.13 (2)




BEPXHOCTH — MOpS U
Marepuku. ['opsbl,
KpaTepsl 1 Jpyrue
dbopmbI penbeda.
ITpomneccrl hopmu-
pOBaHUs OBEPXHO-
ctu JIyHbl 1 ee penb-
eda. Pe3ynpTarsl uc-
CJIEIOBAHMI, IPOBE-
JICHHBIX aBTOMaTH4e-
CKHMMH anmapaTtaMu u
acTpOHaBTaMH.
Buyrpennee ctpoe-
Hue JIynsl. Xumunye-
CKMM COCTaB JIyHHBIX
nopoa. O6Hapyxe-
HHE BOJbI Ha JIyHe.
IlepcnexTuBbl OCBO-

Ornucanue OCHOB-
HBIX (OPM JTYHHOI
MOBEPXHOCTHU U UX
MIPOUCXOXKICHHUSL.
[ToaroroBka u
MPE3EHTALIHS CO-
oOrmienus o6 uc-
cinenoBanusx Jly-
HbI, IPOBEJECHHBIX
cpencTBamMu Koc-
MOHABTHUKHU
ObwvscHenue npu-
YUHBI OMCYM-
cmeus y Jlynol
ammocgepul.

enus JIyHbl

17 | JIBe rpymnmsl MIAHET AHann3 OCHOBHBIX Amnanu3 Tabnuy- §15, mpaktu-
XapaKTEePUCTHK IJIa- | HBIX JIAHHBIX, PU- | YECKHUE 3a]1a-
Het. Paznenenue 3HAKOB CXOJICTBA U | HUS
TJIAHET 10 pa3MepaM, | pa3iuduil u3ydae-
Macce ¥ CpeHen MBIX OOBEKTOB,
mioTHOCTH. [lmaneTs! | kimaccudukamms
3€MHOU TPYIIIBI U 00BekTOB. beceoa,
TJIAaHETHI-TUTAHTHI. obcycoenue.
WX paznuuns

18 | Ilpupona nnaHeT 3eMHOU TPYIIIbI CxoxactBo BHyTpeH- | Ha ocHoBe 3Hanmii | §18, mpaktu-




HEro CTPOCHUSI U XH-
MHUYECKOr'0 COCTaBa
IIJIaHET 3€MHOMU
rpynimsl. Penbed mo-
BepxHOCTH. Byika-
HU3M U TeKTOHHKA.
MeTteopuTHble Kpa-
Tepbl. OCOOEHHOCTH
TEeMIIEPaTYPHBIX
ycioBuil Ha Mepky-
puu, Benepe u Map-
ce. Otanuus cocraBa
aTMocdepsl 3eMITH
oT armoc(ep Mapca
u Benepsl. Ce30HHBIE
W3MEHEHUS B aTMO-
chepe u Ha TOBEPX-
Hoctu Mapca. Co-
CTOSTHUE BOJIbI Ha
Mapce B nponuiomMm u
B HACTOSILIEE BPEMSI.
DBOJIOLMS TPUPOABI
maner. [Touckn
J)KU3HU Ha Mapce

(U3UYECKUX 3aKO0-
HOB OOBSICHEHHE
SIBJICHUM U MPO-
LIECCOB, MTPOUCXO-
JSIIUX B aTMO-
chepax 1uIaHer.
Onucanue u cpas-
HEHUE MPUPOIbI
IJIAHET 3€MHOU
rpymisl. OObsic-
HEHUE MPUIHH
CYIIECTBYIOIIHX
paznmuunii. [loaro-
TOBKA U TIPE3CHTA-
U COOOIIEHUS O
pe3yiibTaTax uc-
CJIEI0BAHMM ILIa-
HET 36MHOMU I'pyII-
nbl. O0vscHeHue
H08020 Mamepua-
na, paboma c
V4eOHUKOM.

YCCKHUC 3a7a-
HUsA

19

Ypok-auckyccus «[lapHukoBsIif 3 ekt - mosib3a win
Bpen?»

Ob6cyxaeHue paz-
JMYHBIX aCIIEKTOB
mpo0JieM, CBS3aHHBIX
C CyIIIECTBOBaHHEM
HNapHUKOBOTO (-
(exTa u ero poiu B

Iloocomoska u
npezenmayusi co-
obwenus no amoti
npobneme. Yua-
cmue 8 QUCKYCCUuu

yip.14 (1,2,3)

10



dbopMUpOBaHUH U
COXpaHEHHUU
YHUKaJIBHOU TIPUPO-
OBl 3eMiIn

20

IImaneTsI-r WUIr'aHTbI, UX CIIYTHHUKHU U KOJIbLIA

XHUMHUYECKUHA COCTaB
Y BHYTPEHHEE CTPOE-

HHUC IINIaHCT-TUT'aHTOB.

HcTouHuku sHepruu
B HeJ[pax IJIaHeT.
OO6nauHblii HOKPOB U
aTMocgepHas Lup-
Kynsus. PazHooOpa-
3H€ MIPUPOJIbI CITYT-
HUKOB. CX0JCTBO
IIPUPO/IbI CITyTHUKOB
C IUTAaHETaMH 3€MHOU
rpynms! ¥ JIyHoi.
Hanuune atmocdep y
KpYIHENIINX CITYT-
HUKOB. CTpoeHue u
COCTaB KoJIell

Ha ocHoBe 3HaHUM
3aKOHOB (DU3UKH
OIKMCAaHUE TIPUPO-
JIBI TIJIAHET-
ruradTos. [loaro-
TOBKa U MPE3EHTa-
s COOOIIEHUS O
HOBBIX pe3yJbTa-
Tax UCCIIeIOBaHUM
IUIAHET-TUTaHTOB,
UX CIIyTHUKOB U
Kozen. AHann3
omnpeneneHus mno-
HATHUS «ILIaHETAa

§19,

ymp.15 (1),
3an. 13

21

Mamnsie Tena COTHEUHON CHCTEMBI (aCTCPOI/II[LI, KapJju-
KOBBIC IIJTAHCTHI U KOMGTI)I).

Actepouspl TJIaBHO-
ro nosica. Ix pasme-
pbl WU YHUCICHHOCTB.
Mansle Tema mosica
Kovnepa. IlnmyroH u
JIpyTHe KapjauKOBBIE
mwiaHetel.  Komersl.
Hx crtpoeHne u co-

Onucanue BHel-
HETO BHJIA aCTEPO-
UJI0OB ¥ KOMET.
OO0®bscHeHne npo-
IIECCOB, ITPOUCXO-
JSIIUX B KOMETE,
IIpYU U3MEHEHUU ee
paccTosiHUs OT

§20.1-20.3,
ynp.16 (2)

11



craB. OpOUTHI KOMET.
OO011as 4HUCIEHHOCTh
KOMET. KomerHoe
00J1aK0 Oopra.
ActepouaHo-
KOMETHAas OaCHOCTb.
Bo3MoxHocTH u
CIocoObI €€ TPeaoT-
BpaleHus

Comnna. Iloaro-
TOBKA U TIPE3CHTA-
s COOOIIEHUS O
crnocobax ooHa-
PY)KEHHS OMACHBIX
KOCMHUYECKHX
00BEKTOB U
MIPEIOTBPALICHUS
HX CTOJIKHOBEHHUS
¢ 3emueit

22

MeTteopsl, 60111bI, METEOPUTHI

OaMHOYHBIE METEO-
pBIL. Ckopoctu
BCTpeUu ¢ 3eMIIeH.
HeGonpmue Tena
(meteopounpl). Me-
TEOpHBbIE TOTOKH, UX
CBS3b C KOMETAMH.
Kpynubie Tenma. fB-
JIeHHue Oonmja, maje-
HUE METEOopHTa.
Knaccudukanus wme-
TEOPHUTOB: )KENe3HbIE,
KaMCHHEIE, Kere-
30KaMEHHBIC

Ha ocHoBe 3Ha-
HUS 3aKOHOB (pH-
3UKH OIKCaHUE U
00BICHEHHE SIBJIC-
HUI MeTeopa 1
oomupa. [loaro-
TOBKa COOOIICHHUS
0 MaJeHuH Hanoo-
Jie€ U3BECTHBIX
METCOPUTOB

§20.4,
yp.16 (6)

CouHiie u 3Be3/1bI (54).

12



23 |ComnHile, cOCTaB ¥ BHYTPEHHEE CTPOEHUE Hcrounuk sHeprun Ha ocnoge 3nanuit | §21.1-21.3,
CounHiia ¥ 3Be311 — (1)I/ISI/IIICCKI/IX 3aKO0- ynp.l7 (2)
TepMosiZicpHbIe peak- | HOB  OIIMCAHUE W
1uu. Tlepenoc sHep- 061:;{CHeHI/Ie SIBJIC-
ruu BHyTpu CoJHIIA. HUM 1 TIPOLICCCOB,
HaOJIFOJaeMbIX Ha
CTpoeHue ero aTMo-
Conune. Ormmuca-
coepsl. ['panynsmus.
C HUE  IPOILIECCOB,
OITHEUHAA KOPOHA. | oprex onismix
OGHapy:KeHHE II0TO- | py  TepMosiaEp-
Ka COJIHCYHBIX HBIX peakusax
HEWTPUHO. 3HAYEHUE | MIPOTOH-
9TOTO OTKPBITHS JUIsi | IPOTOHHOIO  IIMK-
¢u3uku u actpopu- | J1a.
3UKA
24 | ConHeuyHas akTUBHOCTH U €€ BIMIHNE Ha 3eMIII0 U OMO- [IposiBnenust conued- |Ha ocHoBe 3Hanuii | §21.4,
chepy. HOH AKTUBHOCTH: | O TJIa3Me, MOJTy- yrp.17 (3)

COJIHCYHBIC IIsITHA,

YEHHBIX B Kypce

13



MPOTYOEpAHIIBI,
BCIIBIILIKH, KOpO-
HaJlbHBIE  BBIOPOCHI
Mmacchel. [lotoku con-
HEYHOW MIa3Mbl. Ux
BIUSTHUE Ha COCTOSI-
HUE MarHutochepsl
3emnu. MarHuTHbIe
Oypu, MOJSPHBIE CHU-
SHUSL U JIpyrUe Teo-
¢uznueckue  sBie-
HUS, BIUAIOINIME HAa
paanocBs3b, cOOM B
JUHUAX  BJIEKTPOIIe-
penauu. Ilepuon us-
MEHEHUS COJHEYHOU
AKTHBHOCTH

bu3uKK, onucaHue
o0Opa3zoBaHus 1151~
TEH, IPOTyOepaH-
LEB U JIPYTUX MPO-
SIBJICHUM COJTHEY-
HOW aKTUBHOCTH.
XapakTepuctuka
IIPOLIECCOB COJI-
HEYHOW aKTUBHO-
CTH ¥l MEXaHU3Ma
WX BIIMSHUS Ha
3emutto. @Ppor-
manvHas paboma
¢ knaccom, bece-
oa, HaboOoeHue u
obcyscoenue, pa-
boma c yuebHu-
KOM, Onucauue
0Opazosanus ns-
meH.

25

®dusnyeckas mpupojaa 3Be3.1

3Be31a — NpUpPOA-
HBII TEPMOSIEPHBIN
peaktop. CBetu-
MOCTb 3Be3/bl. MHO-
roobpasue Mupa
3Be3n. Ux crek-
TpaJibHasl KJIacCU(H-
Karus. 3Be3abl-
TUTAHTHI U 3BE3/bI-

Omnpenenenue no-
HATHS «3BE371a».
YkazaHue moiao-
JKEHHS 3BE3]] HA
JUarpamme
«CTIEKTP — CBe-
THUMOCTBY COTJIac-
HO UX XapaKTepHh-
CTHUKaM. AHaIN3

§22,23.1-
23.2, ynp.18
2
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kapyuku. [{uarpamma
«CTIEKTp — CBETHU-
MOCTb». JIBOMHBIC U
KpaTHBIC 3BE3/IbL.
3Be3IHbBIE CKOILIE-
Hus. X cocTtaB u
BO3pacT

OCHOBHBIX I'PYIIIT
JuarpaMmbl

26

IIepemenHbIE

1 HCCTAlIMOHAPHBIC 3BC3/IbI.

Ledeunst — mpu-
pOIHBIE aBTOKOJICOa-
TEJIbHBIE  CUCTEMBI.
3aBUCUMOCTh «I1€pH-
0l — CBETHMOCTEY.
3aTMEHHO-IBOIHEIE

3Be34bl.  Bcembimku
HoBeix — sBiIeHmnE B
TECHBIX cHUCTEMAX
IBOMHBIX 3Be3a. Ot-
KpBITHE  «QK30ILIa-
HET» — IUIAaHET U
IJIAHETHBIX ~ CHCTEM
BOKPYT JIPYTUX 3BE3]T

Ha ocHoBe 3Hanuii

§23.3,24.1,

no pmsuke ormmca- [ynp.19 (2)

Hue
nyJabcauy nedens

27

DBOIONHUS 3BE3]T

3aBUCHUMOCTB CKOPO-
CTU U IMTPOAOJIKU-
TEITBLHOCTH DBOJTIO-
O 3BE31 OT UX
Macchel. Benblka
CBepxHOBON —
B3PbIB 3BE€3/IbI B KOH-
1€ €€ IBOJIIOLIMH.

Ha ocHoOBe 3HaHUMI
1o (u3uKe oleHKa
BpeMeHI/I CBCUCHUS
3BE3]IBI [0 U3BECT-
HO# Macce 3aIa-
COB BOAOPOAA; st
ONUCaHUs IPUPO-

Il OOBEKTOB Ha

§24.2, npak-
TUYECKHUE 3a-
JaHUS
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Koueunrsie ctaguu
JKM3HH 3Be3]1: OeJIble
KapJIUKH, HEUTPOH-
HBIE 3Be3/1bI (TTyJIbca-
PBI), YCPHBIE ABIPHI

KOHEYHOH CTaguu
HBOJIIOLIMHU 3BE3/.
Onpoc, ¢ppon-

manvHas paboma.

Ctpoenue u 3Bosonus Beenennoit (44).

28| Hama 'anaktuka 1 |Pa3mepsr u ctpoenue | Onucanue crpoe-| §25.1-25.2,
lamakTukn. Pacmo- | HUSL W CTPYKTYPBI| MPaKTUUECKHE
JgoKenne u aBmke- | 1 anmaktuku.  M3y-| 3amanus
mne Connma. Ilnoc- | YCHHE  OOBEKTOB
Kas M coepuueckas | OCKOM N chepn-
YECKOM MOJCUCTEM.
moxcucteMpl  Lanak- | coROH TOACHCTE
Iloxroroska co-
TUKA. Snpo u cnu-
OOLIEHUsT O pa3BU-
panbHble pykaBa [a- .
B TUU HCCIENOBAaHUN
NAKTHKH. BpameHue | ppoo o 0ge
Pamaktuku v 1po- | gopenye  nosozo
onema «CKPBITOH | yamepuana,  pa-
MaccChI» boma ¢ KHU2O.
29 |Ipyrue 3Be3/IHbIE CUCTEMBI - TAIAKTHKU 1 |Cnupanbsble, amnun- | Onpenenenue Tu-| §26,
TUYECKUE U HElIpa- II0B rajakTuk. ymp. 21 (2)

BUJIbHBIE FAJITAKTHKH.
WX oTnuuuTensHble
0COOCHHOCTH, pa3-
Mephbl, Macca, KOJH-
YECTBO 3BE3I.
CBepXxMacCcHBHBIE
YepHbIE JIBIPHI B S1-
pax ranaktuk. Ksa-
3apbl ¥ paJInoraiak-

IToaroroska co-
o01IeHnst 0 HanuOo-
Jee  WHTEPECHBIX
HCCIIENOBAHUAX Ta-
JAKTUK, KBA3apOB U
JpYyrux  JNalleKuX
00BEKTOB

16



TUKU. B3aumoei-
CTBYIOIIIME TAJIAKTH-
ku. CKOIIeHHUS U
CBEPXCKOIUICHUS Ta-
JIAKTHK

30 | Kocmonorus nauana XX B. O6mas Teopus or-  |[[Ipumenenne npun-| §27, mnpakTu-
HOCHUTEIIBHOCTH. nuna Jloruiepa ais| 4eckue 3afa-
Craunonapnas Bee- |00BACHEHHsT «Kpac-| HUSA
neHHas A. DHH- HOIO  CMEILEHUS.
mreiina. Besox A, [[loaroroska c000-

A. Opuamana o He-  [WICHHA O JEATEIBHO-
CTallMOHAPHOCTU cru  Xabbma  u
Beenennoit. «Kpac- (PPuAMana. Jlokasa-
HOE CMEILICHHE B TCIBCTBO  CHPABCL-
ITMBOCTH 3aKOHa Xa-
CTIEKTPAX TaNaKTHK H | 5
Ja A Habuoa-
3akoH Xab0ma. Pac- g a
., [TeNs, PAacHOJIOKEH-
mupenue Beenennou o
HOro B Jt00OH ra-
IPOUCXOJUT O/IHO-
p JT O nmaktuke. Ob6vscHe-
POHO M M3OTPOIHO 4,0 o020  mame-
puana, paboma c
KHU2O0U.
31 | OcHOBBI COBPEMEHHON KOCMOJIOTHH. l'unorezaI'. A.T'a- | [loaroroBka u npe-| §27, mnpakTu-

Pabotsl I'.A. 'amoBa o npoucxoxaeHnu BeeneHHOM.

MOBa O TOpsTYEM
Hauaje Bcenennoi,
ee 000CHOBaHUE U
MOATBEpKIeHHE. Pe-
JUKTOBOE M3ITy4de-
Hue. Teopus boib-
mioro B3pbiBa. O0pa-
30BaHME XUMHUYECKUX
anemeHToB. Dopmu-

3eHTalMs coolle-
HUS O JAESTEIbHO-
ctu ['amoBa u Jnay-
peatoB  HoOenes-
CKOM IIpeMUH IO
¢busuke 3a pabOTHI
10 KOCMOJIOTHH.

YCCKUC 3ajJa-

HUA
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pOBaHUE TAIAKTUK U
3Be31. Y CKOpEHHUE
pacmmpenus Bee-
neHHou. «TeMHas
SHEPTrUs» U aHTUTSI-
rOTEHUE.

KuzHb 1 pazym

Bo Bcenennoii (3 u).

32

Ypok - koHpepennus «OIUHOKY JI1 MbI BO BeeneHHON?»

33

[ToBTOpeHne. MexayHapoaHOE COTpyAHUYECTBO Poccun
B OCBOEHUU U U3ydeHuu KocMruuyeckoro npocTpaHcTaa.

34

Konmponvuaa paboma Ne3.

[TpoGuema cymiecTBo-
BaHUS KU3HU BHE
3emin. YcioBus, He-
00xoauMBbIe JIS pa3-
BuTH Xu3HH. [lonc-
KH JKU3HH Ha IIJ1aHe-
tax CoJIHeYHOI CH-
creMbl. ClOKHEIE
OpraHUYECKUE CO-

CANHCHHUA B KOCMOCCE.

CoBpemeHHbIE BO3-
MOKHOCTH pasiHo-
ACTPOHOMHUH U KOC-
MOHABTHUKH AJIS CBSI-
34 C APYTUMHU 1IUBU-
nu3anusaMu. [lnaner-
HBIE CUCTEMBI y Y-
rux 3Be3n. [Ipume-
HATb 3HAHUS K pele-
HUIO 33]1a4 (BbIUHUC-
JIUTENIbHBIX, Kade-
CTBEHHBIX, rpaduue-

[ToaroroBka u npe-
3€HTaIHs CO00-
IICHUS O COBpe-
MEHHOM COCTOSI-
HUUW HAYYHBIX HC-
CIICAOBaHMUI 110
npoOieme cyiie-
CTBOBaHUS BHE-
3eMHOM XKU3HU BO
Bcenennoii. Yua-
CTHE B TUCKYCCUU
10 3TOM mpodieme

§28

IToBTOpUTH
OCHOBHBIE
HOHSATHS, 3a-
KOHBI Kypca
aCTPOHOMUU
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CKHX) Ha ypPOBHE
OIIePUPOBAHUS CJIC-
JYFOIIAMHU WHTEII-
JICKTYaJIbHBIMH OTIC-
parusMu: TIOHUMa-
HUE, IPUMCHECHHE,
aHaJin3, CHHTE3,
olLleHKa, 000011IeHNE,
CHCTEMaTU3aIHs

19
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