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JIMCT JOITOJIHEHUI Y USMEHEHUM (AKTY AJIU3ALTN)
B paGouyto mporpamMmy ITUCIHITITHHBI
BJ1.8 AcTtpoHomus

IO CIIEUAIbHOCTH
08.02.10 CTpouTenbCTBO KENE3HBIX A0POT, ITYTh U IIYTEBOE XO35ICTBO

Ha ocHoBannu pemenus 3acenanus I[IK
MareMaTHYeCKUX U OOIIUX €CTECTBEHHOHAYYHBIX AUCIUTLINH
oT «03» anpens 2019 r. npotokosa Ne 5
B pabouyro mporpammy Ha 2019 T0o1 HabOpa BHECEHBI CIEIYIONINE U3MEHEHHUS:

Ne/HaumeHnoBanue pazzaena
Hosas penakuus

Onucanrie MaTepraIbHO- Jlomonuuts: FreeConferenceCall
TEeXHUYECKON Oa3bl

MeTroaudecKkue yKazaHus s JloTIOTHUTD: TTpOBE/IEHHE Y4eOHOT0 Mpoliecca MOKET ObITh
00yJaroIIUXCsi IO OCBOCHUIO OPraHn30BaHo ¢ ucrnosib3oBanueM IMOC yHuBepcuTeTa u B
TTUCLIUTUTAHBI 1 poBoH cpefie (IPyMIbl B COLMATBHBIX CETAX, dJEKTPOHHAS

MOYTa, BUJICOCBSI3b U APYyrue miaTdhopmsel). YueOHbIC 3aHATHUS
¢ npumeHenrueM JIOT mpoxoasiT B COOTBETCTBUU C
[YTBEPKICHHBIM pacnucaHueM. TeKyluii KOHTPOJIb U
MPOMEXKYTOUHAs aTTecTalus 00y4Jarouuxcs MPOBOAUTCS C
npumeHenuem J{OT.

Miwsy

IIpencenarens ITIK [neuna U.E./
noanuck, ©.1.0.



Pabouas mporpamma mucuuruimael BJ1.8 Actponomusi paspabotana B coorBercTBUH DPI'OC
COO (mpuxa3z Munobpnayku Poccun ot 17 mast 2012 r. Ne 413)
[Iporpamma opueHTHpOBaHA Ha y4eOHHK: AcTtpoHomus : y4e0. mocodbue mist CIIO / otB. pen. A.B.
Konomuern, A.A. Cadonos. — M. : U3narenbctBo FOpaiit, 2018. — 277 c.

Oobuaa xapakmepucmuka OuCyUnIUHbL
N3ydeHne acTpOHOMHUM HAIIPaBJIEHO Ha JOCTWKEHHUE CIEAYIOIIMNX LeJICH:
— OCO3HAHME NPUHIMUIHUAIBLHOM PO AaCTPOHOMHHM B TMO3HAHUHM (DyHIAMEHTATBHBIX
3aKOHOB TPHUPOJLI U (POPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHUHBI
MHUpA;
— npuoOpereHue 3HaHUM O (pU3MUecKol MpHpoje HEOECHBIX TNl U CUCTEM, CTPOCHMS U
ABOJIIONIMKM BceneHHoM, MpPOCTpaHCTBEHHBIX M BPEMEHHBIX MaciTabax BceneHHOH,
Han0oJiee BAXKHBIX ACTPOHOMHUYECKUX OTKPBITHSX, OMPEISIUBIINX Pa3BUTHE HAYKU W
TEXHUKU;
— OBJIaJICHUE YMEHHUSMH OOBSICHSATH BUIMMOE TOJIOKEHHUE U JBM)KEHHUE HEOECHBIX Tel
MPUHIIAIIAMHA  OTIPEJICJICHUS] MECTOTIOJIOKEHUSI W BPEMEHH 10 aCTPOHOMHYECKUM
00beKTaM, HaBBIKAMU MPAKTUYECKOTO MCIOJIb30BAHUS KOMITBIOTEPHBIX MTPUIIOKESHUH 15
oTpeJieNieHus BUa 3B€3JHOro Heba B KOHKPETHOM ITYHKTE /7S 33JJaHHOTO BPEMEHU;
— pa3BUTHUE MTO3HABATEIIbHBIX HHTEPECOB, MHTEIIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEM
B IIpolecce MpHOOpEeTeHUs 3HAHUM MO AaCTPOHOMHMM C HCIIOJIb30BAHUEM Pa3IMYHBIX
HWCTOYHUKOB MH(OPMAITUN U COBPEMEHHBIX HH(DOPMAITMOHHBIX TEXHOJIOTHIA;
— HCTOJIb30BaHUE MPUOOPETECHHBIX 3HAHUW M YMEHHMM JJI PEIICHUs] MPAKTUYECKUX 3a/1a4d
MOBCEIHEBHOMN JKU3HH;
— (opMHpoBaHHE HAYYHOTO MUPOBO33PEHMUS;
— (QopMupoBaHUE HABBIKOB HCIIOJIB30BAHUS €CTECTBEHHO-HAYYHBIX U OCOOEHHO (DU3UKO-
MaTeMaTU4eCKUX 3HAHUU JUIsi OOBEKTUBHOTO aHAllM3a YCTPOWCTBA OKPYKAIOIIET0 MUpPa
Ha IpUMepe TOCTHKEHUN COBpEMEHHON acTpo(U3UKH, aCTPOHOMUU U KOCMOHABTHKH.
ba3oBb1ll YpOBEHB

[Ipenmer actponomuu. Poib acTpoHOMHM B Pa3BUTUM LUBHJIM3ALMUA. OBOJIIOLMS B3IJISI0B
yenoBeka Ha Bcenennyro. I'eonieHTpuueckas u renuvoneHTpudeckas cucteMbl. OCOOEHHOCTH METOJI0B
Mo3HaHusi B acTpoHomuu. lIpakTHueckoe MpUMEHEHHE aCTPOHOMHYECKHUX uccienoBaHuil. Vcropus
pa3BUTHUSI OTEYECTBEHHON KOCMOHABTHUKHU. [lepBbIA MCKYCCTBEHHBINM CHYTHUK 3emui, mosier FO.A.
lNarapuna. JlocTrKeHHsI COBPEMEHHONM KOCMOHABTUKH.

OcHoBBI TpakTHuUeckor actpoHomuu. HeGecHas cdepa. OcoOble TOUKM HEOECHOW Cdephl.
HebecHbie koopauHaThl. 3Be3/1HAsE KapTa, CO3BE3AMS, UCIIOJIb30BAHNE KOMITBIOTEPHBIX MPUIIOKEHHUH IS
oToOpaxkeHUs 3Be3nHOro HeOa. Bumumas 3Be3nnas BenuuuHa. CyTouHOe ABMKEHHE CBETHI. CBS3b
BHUJIUMOTO PAaCIOJIOKEeHUsI 00BEKTOB Ha HeOe U reorpaduueckux KoopauHaT Habmomarens. JBrkeHue
3emnu Bokpyr Comnna. Buaumoe neuxenue u ¢asbl Jlynsl. CosHeuHble U TyHHBIE 3aTMeHUs. Bpems u
KaJIeH1aph.

3akoHbl JABWKEeHHUS HeOecHbIX Ten. Crpykrypa u  Macmtadbl CONHEYHOW CHUCTEMBI.
Kondurypanust u ycinoBusi BUIMMOCTHU TuTaHeT. MeTo bl onpesienieHus: paccTosHuii A0 Ten ComHedHOM
cUCTeMbl U UX pa3mepoB. Hebecnas mexanuka. 3akonsl Kemnepa. Onpenenenrne macc HeOECHBIX Tell.
JIBuKeHHE NCKYCCTBEHHBIX HEOECHBIX Te.

Conneunas cucrema. [Ipoucxoxnenune Conneunoit cucremsl. Cucrema 3emis - Jlyna. Ilnanerst
3eMHOM rpymnmnsbl. [InaneTsi-ruranTel. COyTHUKY U KoJibla maHeT. Mainble Tena CoNHEYHON CHUCTEMBI.
AcTepouiHas OMACHOCTb.

MeToabl aCTpPOHOMUYECKUX UCCIEA0BaHUN. DIEKTPOMArHUTHOE U3ITy4eHUE, KOCMUYECKUE JTy4n
U TpaBUTAIMOHHBIC BOJHBI KaK HCTOYHUK HHGPOPMAIMU O TMPHUPOAEC M CBOHCTBAX HEOECHBIX TeTl.
HazemHble U KOCMHUYECKHE TEJIECKOTbI, MPUHIMM UX padoThl. Kocmuueckue anmapaTthbl. CHEKTpambHBIHA
a"anmu3. D¢dext [Jomnepa. 3akon cmenienusa Buna. 3akon Credana-bonbimana.
3Be3/bl. 3BE3/IbI: OCHOBHBIE (DU3UKO-XMMHYECKHUE XapaKTePUCTUKH M UX B3aWMHas CBs3b. PazHOOOpas3ue
3BE3/IHBIX XapaKTEPUCTHUK W UX 3aKOHOMepHOCTH. OmpeneneHue pacCTOSIHUS A0 3Be3]l, Napajliakc.




JIBoliHbIE W KpaTHbIe 3Be3/lbl. BHeconHeuHble miaHeThl. [IpoOiema CyliecTBOBaHHS KU3HHU BO
BcenenHoii. BHyTpeHHee CTpOGHME M HCTOYHMKMA HHEPruu 3Be3l. [IpOMCXOkIeHHE XUMHUYECKHX
251eMeHTOB. llepeMeHHble M BCHbIXMBarOIIME 3Be3/bl. KOpHuHEBbIE Kapiuku. DBOJIOLUS 3BE3[, €€
sTambl U KoHeuHble cramuu. Ctpoenue ConHIA, conHEYHOW arMocdepbl. [IposBieHuUs COMHEYHOM
AKTUBHOCTH: IISITHA, BCIHBIIIKH, MpoTyOepaHubl. [lepuoaMYHOCTh CONHEYHOM aKTUBHOCTH. Poub
MarHuTHbIX noJied Ha CosHue. COTHEUYHO-3EMHBIE CBA3H.

Hama T'anaktuka - Mneunsiit IIyrs. CoctaB u cTpykTypa ['anaktuku. 3Be3qHbIE CKOIUICHHUSL.
Mex3Be3HbIl ra3 U b1k, Bpamenue ["anaktuku. TeMHas marepus.
INanaktuku. Crpoenue u 3Bostonus Beenennoit

OTkpblTHE JpYTUX TajJakTUK. MHOrooOpasue rajlakTUK W HMX OCHOBHBIE XapaKTEPUCTUKH.
CBepxMacCUBHbBIE YepHBbIE AbIPbl U AKTHUBHOCTH ranaktuk. IIpencraBnenune o kocmosoruu. Kpachoe
cMmelneHue. 3akoH Xab6na. OBosonust Beenennoit. bosbiioit B3peis. PenukroBoe nznyuenue. Temuast
SHEprusl.

Mecmo oucyunaunsl ¢ cmpykmype 00pazoeamenbHoil RPOPamMmul

B cootserctBue ¢ VII nuciumunna /1.8 ActpoHoMus paccunTtana Ha 64 yaca B roji, B TOM
yucie 40 gacoB Jekuu, 44aca mpakTudeckue 3auatusi, 20 4acoB caMoCTosTeIbHas padoTa.
JucuunimHa n3yyaercs Bo 2 ceMecTpe 1 Kypca.



IInanupyemble pe3yJibTaThbl 00yYeHH s

B pesynbraTe u3ydeHus: AMCHUILTUHBI ACTPOHOMUS Ha YPOBHE CPEAHEr0 00IIero 00pa3oBaHMs:
OO0yuaromuiics Ha 6a30BOM YPOBHE HAYYUTCS:

MPUBOJUTH IPUMEPBI: POJIU ACTPOHOMUU B PA3BUTHH ITUBUIIU3ALINH, UCTIOTH30BAHUS
METO/IOB MCCJIEIOBAHUN B ACTPOHOMHMH, PA3JIMYHBIX JUAMA30HOB JIEKTPOMArHUTHBIX
M3JIy4eHHH s oy4eHust nHdopmainuu 06 o0bekTax BeeneHHo, momydeHus
ACTPOHOMHUYECKOU MH(POPMAIIUU C TTOMOIIHI0 KOCMUYECKUX aIapaToB U CIIEKTPATLHOTO
aHaJM3a, BIUSHUS COTHEYHON aKTHBHOCTH Ha 3eMITIO;

OTIMCBIBATh M OOBSICHATD: Pa3JIMyusl KaJIeHapel, YCIOBHUS HACTYIIJICHUS COJTHEYHBIX U
JIYHHBIX 3aTMEHHH, Pa3bl JIyHbI, CyTOUHBIE ABUKEHUS CBETUJI, IPUUMNHBI BO3HUKHOBEHUS
MPUJIMBOB U OTJIMBOB; MPUHIIUI JEHCTBUS ONTUYECKOTO TEIECKOTa, B3aUMOCBSI3h (PU3UKO-
XUMUYECKUX XapaKTEPUCTUK 3BE3]] C UCTIOJb30BaHUEM JHArpaMMBbl "IIBET-CBETUMOCTSD ",
(bu3UYecKre MPUINHBI, OTPEEISIIONTNE PABHOBECHE 3BE3]l, ICTOUYHUK SHEPTHH 3BE3]] U
MPOUCXOKIACHIUE XUMHUECKHUX AIEMEHTOB, KPACHOE CMEIIEHHE C TTOMOIIBIO A dekTa
Homnepa;

XapaKTepU30BaTh 0COOCHHOCTH METOJIOB MMO3HAHMS ACTPOHOMUH, OCHOBHBIE DJIEMEHTHI U
cBoiicTBa maHeT COTHEYHOMN CUCTEMBbI, METO/Ibl ONPEEIIEHUS PACCTOSHUI U TMHEHHBIX
pa3MepoB HEOECHBIX TeJl, BO3MOKHBIC ITYTH SBOJIIOIMH 3B€3/] PA3IMYHON MACCHI;
HaxO0JIUTh Ha HeOe OCHOBHBIEC cO3Be3Mst CeBEpHOTO MOJyIapusi, B TOM drciie: bompimas
Mensenuna, Manas Menseauia, Bomonac, Jlebens, Kaccuones, OpuoHn; cambie sipkue
3Be31bl, B ToM uncie: [lonspuas 3Be3na, Apkryp, Bera, Kanenna, Cupuyc, berenbreiize;
HCMOJIb30BAaTh KOMITBIOTEPHBIE MPUIIOKEHUS ISl onpeAesieHus noJioxenus: Connua, JIynsl
Y 3BE€3]1 Ha JTIIOOYIO JIaTy U BPEMsI CYTOK ISl JAHHOT'O HACEJIEHHOTO MYHKTA;

WCIIOJIb30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHHS B MMPAKTHUECKOU JIEATETLHOCTH U
MMOBCEIHEBHOM KWU3HU JIJIS:

- MIOHUMAaHUS B3aUMOCBSI3U aCTPOHOMUU C IPYTUMU HayKaMHU, B OCHOBE KOTOPBIX JI€KAT 3HAHUS 0
aCTPOHOMMUH, OTJIEJIEHUE €€ OT JDKEHAYK;
- olleHMBaHUs H(popMmaIuu, coaepxkameiics B cooomenusx CMU, MaTepHeTe, HaydHO -TIOMYJISIPHBIX

CTaTbiX.

O6V“IaIOHII/II‘/'ICH Ha 0a30BOM YPOBHE ITOJIYYHUT BO3MOXHOCTHh HAYUHUTHCA 00BACHATE:

—  CMBICJI IOHATHI: TEOLEHTPUYECKAs U TEIMOLIEHTPUYECKAsl CUCTEMA, BUANMAs 3BE€3Has
BEJINYMHA, CO3BE3UE, IPOTUBOCTOSIHUS U COCIMHEHUS IJIAHET, KOMETa, aCTEpOuL,
METEOP, METEOPUT, METEOPOUL, IIJIAHETA, CITyTHUK, 3Be3/1a, CoHEeYHas CUCTEMA,
lNanakTuka, BeenenHas, BCEMUPHOE U MOSICHOE BPEMsI, BHECOJIHEUHAS IJIaHETa
(7K301U1aHETA), CIIEKTpaJIbHAS KIIACCHU(HUKAIUS 3BE3/1, apaJUIaKC, PEIUKTOBOE
n3nydenue, bonpmoit B3psiB, uepHas apipa;

—  CcMBICT (PU3MYECKUX BEITMYHH: [1aPCEK, CBETOBOI roJ, aCTpPOHOMUYECKAs eIMHUIIA,
3BE€3/IHAsl BEJIMYHHA;

—  cMbICT (PM3UYECKOT0 3aKoHa Xa00a;

— OCHOBHBIE JTaIlbl OCBOCHHSI KOCMUYECKOIO MPOCTPAHCTBA;

— TUIOTE3bl NPOUCX0kKIeHU COTHEYHON CUCTEMBI;

— OCHOBHBIE XapaKTepUCTUKHU U cTpoeHue CoHIIa, COTHEYHON aTMOC(hephl;

— pazmepsl ['anakTuku, nojgoxeHue u nepuoj oopamienuss CoaHIIa OTHOCUTENBHO IIEHTpa
I"anaxkTukuy;



Conepxanue TMCUMILVIUHBI (44 yaca)

IIpeamer acTtponoMuu (2 4)

[IpenMer acTpOHOMUU: UCTOPUS, METOBI IIO3HAHUS, IPAKTUUECKOE IPUMEHEHHE .

OcHOBBI IPaKTHYECKOIl acTpoHOMuUM (8 4)

3Be3gHoe HeOo. ['opu3oHTanbHas cucTeMa KOOpAMHAT. ODKBAaTOpUAJIbHAs CUCTEMa KOOPJIMHAT.
[TopwxkHas kapta 3Be3gHOro Heba. CrocoObl m3MepeHwus reorpaduueckoil mupotsl. OmpeneneHue
MIOJIOKEHHSI CBETHII C Y4eTOM Teorpaduueckoi mmpoTsl MecTHOCTH (IIpakTrueckas padota Nel).

Ctpoenue CotHeuHOM cucTeMbl (2 4)

Crpoenune ComHEYHON CHCTEMBI.

3aKkoHbl IBHKeHUS HeDeCHBIX TeJ (8 u)

3akonbl Kemnepa u ux yrounenne Herotonom. 3akonsl Kemnepa (pemenue 3amau). OnpeneneHue
paccrosHuil 10 Ten CosiHeyHOW cucTembl. 3aKOHbI JBHeHUs HeOecHbIX Ten (IIpaxTuueckas padorta
Ne2).

IIpupoaa ten CosHeuynoi cuctemsl (6 1)

Cucrema 3emus-Jlyna. Ilpupona Jlynsl. [lnanersr 3emHoil rpymnmbl.  IlnaHeThl-rurantsl.
AcTepouibl, METEOPUTHI, METEOPHI, OOJTUIBI 1 KOMETHI.

Counue u 3Be31bI (8 )

ConHue m ero xapakrepucTuku. PaccrosstHue no 3Be3n. IIpocTpaHCTBEHHBIE CKOPOCTH 3BE3NI.
Ouznyeckas npupoja 3Be3l. CBs3b MEXIy QU3NYECKHMMH XapakTepucThkamu 3Be3a. Kiaccudukamus
3BE3/I.

Hama ranakruka — Mueunsii IIyts (2 4)

Hamra "'anakTuka: coctaB, cTpoeHue, BpallleHHE.

Crpoenue u 3BoJonus Beesiennoii (4 1)

Crpoenune Bceenennoii. Knaccudukamus ramaktuk. OCHOBBI KOCMOJIOTHH. JBOJIONUS BceneHHOM.
Teopun npoucxoxaeHus MIaHET, 3B€3/] U FaJIaKTHK.

7Kusznb u pazym Bo Beesnennoii (4 4)

[Townck xxu3Hu Bo BeeneHHOM.



YueOHO-MeTOAMUECKOE 00ecTIeUueHne

IlepeyeHb OCHOBHOII JTUTEPATYPHI:

1.

Actponomust : yue6. mocobue mns CIIO / orB. pen. A.B. Komomuen, A.A. CaponoB. — M. :
WznarensctBo Opaiir, 2018. — 277 c.

Hepeqeﬂb JOMOJIHUTEIbHOM JUTEpaATyphbI:

2.

Kynam, M. A. Actponomus. 11 kiacc. Meroauueckoe nocodue k yueOnuky b. A. Boponiosa-
Benpsmunona, E.K. Ctpayra «Actponomus. ba3zoselif ypoBenb. 11 kmace»/M.A. Kynam. — M.:
Hpoda, 2018. — 217.

Hpo6unk T. FO. ActpoHomusi [DnekTpoHHBIM pecypc]|: mabopaTopHbIii mpakTukyM.- KemepoBo:
Kemepogckuii roc.yu-t,2014.-102.-Pexxum noctyma:www.biblioclub.ru

[Tepensman .B. 3anumatenbHas acTpoHOMHS [DneKTpoHHBIN pecypc].-M.:FOpaiitT,2017.-281 c.-
Pesxxum mocryma:www.biblio-online.ru

bpemquxun ®.A. O xBocrax KoMeT [DnekTpoHHBIH pecypc].-M.:FOpaiiT,2017.-281 c.-Pexum
noctyma:www.biblio-online.ru

IlepeyeHb yueOHO-METOAMYECKOT0 0OeceYeHUs

6.

Konnakoga, E. B. ActpoHOMES: TPaKTUYECKUE 3a/ITaHUs, 3a/1a91 U yIIPAKHEHUS : MPAKTHUKyM / E.
B. Konpmakoga. - 2-e u3g., crep. - Mocksa : ®JIMHTA, 2019. - 76 c. - ISBN 978-5-9765-4874-9. -
Tekcr : snextponnsit. - URL: https://znanium.com/catalog/product/1874265 (nara obparieHus:
21.04.2019).

I'amsa A.A. Acrporomust. [TpakTukym [anexTponnsii pecype] :Yue6. ITocooue /A.A. Tamza. —
M.:MH®A — M, 2019 — 127¢. — Pexxum moctyma: WWW. zZnanium.com

Ilepeuyens pecypcoB HHGOPMANHOHHO-TEJIEKOMMYHHUKAIIMOHHOMN CeTH
"Unrepuer"

1. DnexkrponHO-OMOIMOTEYHAst cucTeMa Znanium.com http://znanium.com
2. Yuuepcurerckas oubmmorexka ONLINE http://biblioclub.ru

3. DnekrpoHHo-OMONMHMOTEUHas cucteMa «Jlanby» https://e.lanbook.com
4. YMII KT http://lumczdt.ru
5. Free Conference Call (cBo6oaHas auiieH3ms)



http://znanium.com/
http://biblioclub.ru/
http://umczdt.ru/

YueOHO-TEeMaTHYECKHH IIJIAH
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YueOuuk: Actporomus : yuae6. mocodue mist CIIO / ot. pen. A.B. Konomuern, A.A. Cadonos. — M. : U3narensctBo FOpaiit, 2018. — 277 c.

TemaTnuyeckoe NJIAHNPOBAHHE
Actponomus (44 yaca, 2 yaca B He/1eJI10)

Ne Koan | Copepsxanue matepuajia Jomamnee | [lnanupyemble pe3yjbTaTbl 00y4eHHs Buael u
ypo | -BO 3aJaHue (popmbI
Ka Jaco IIpeamerHsble MeranpeamMeTrHsble KOHTPO
B JIl
Ipeamer acTponomuu (2 4)
1 2 [Ipeamer actpoHomun: ucropusi, | Beenenne, | Bocnpons3BoauTh CBEAEHUS O bopMynupoBaTh BHIBOJBI U b
METO/1bI O3HaHUs, IpakTHueckoe | ['nasa 1 UCTOPUU Pa3BUTHS aCTPOHOMUH, €€ 3aKJIIOYEHUS,
IIPUMEHEHHE CBA3SIX € GUBUKON U MaTEeMaTUKOM; KJIaCCU(PHUIIPOBATH OOBEKTHI
Hcrionp30BaTh MOTy4EHHBIE paHee HCCIIEe0BaHus,
3HaHUA JUIsl OOBSICHEHUS YCTPOMCTBA M | CTPYKTYPUPOBATh N3y4aeMblil
IOpUHIUIA pabOThl TENECKOa. MaTepHua,
apryMeHTHPOBATh CBOIO
MO3ULHUIO.
dbopmMupoBaHue
IIOJIO’KUTEIIBHOTO OTHOLICHHUS
K POCCHICKOM
ACTPOHOMMYECKOM HayKe
dbopmMupoBanue yOe X 1I€HHOCTH
B BO3MOXXHOCTH IO3HAHMUS
3aKOHOB IIPUPOJIBI U UX
UCIOJIb30BaHUS Ha 6Jaro
pa3BUTHS YEJIOBEUYECKON
LIUBUJIN3ALUU
OcHoBBI paKkTHYECKO# acTpoHOMuUH (8 9)
2 2 OCHOBBI IPAKTHUYECKOM §2.1-2.7 BocrponsBoauTs onpeneneHus BrinosiHATE no3HaBaTenbHple U | b
aCTPOHOMMH. 3Be3]IHOE HEDO. COOOIIIEHNE | TEPMUHOB U MOHATHH (CO3BE3/ME, IIPAKTUYECKUE 3aJaHUS

FOpI/BOHTaJ'ILHaﬂ cucrema

BBICOTA U KYJIbMUHAIUA 3BC3]] U

Haxonuth npoGiemy




KOOpAUHAT ConHua, 3KIUNTHKA, MECTHOE, UCCJeI0BaHusl, CTaBUTh
DKBATOPHANBHASA CHCTEMA MOSICHOE, JIETHEE U 3UMHEE BpeMsi); BOIIPOCHI, BBIJIBUTATh O
xoopuHar. [To/BIKHAS KapTa 00BSICHATH HEOOXOIUMOCTb BBEAICHUS | THUIIOTE3Y, Mpeiarath
3BE3HOTO HEGa BHCOKOCHBIX JIET U HOBOTO aJIbTEPHATUBHBIEC CTIOCOObI
CriocoGbl H3MepeHns §2.9-2.11 KaJICHJAPHOTO CTHJISA, penieHust mpoOIeMbl U B, 1O
reorpabIecKoi MHpOTHI 00BACHITEH HAOIIOJaEMEBIE BBIOUpPATH U3 FHX Haubolee
HEBOOPYKEHHBIM TI'JIa30M JBHKECHUS 3¢ PEeKTUBHBIH,
OnpeﬂeneHHe MOJIOKEHUS CBETUII §27 3Be3a 1 CoJiHIa Ha Pa3IM4YHBIX AHAJIN3UPOBATH HaOmomaemMele | [IP
C yd4eToM reorpaduueckoii reorpadUuecKuX MIMPOTAX, IBIKCHHUE | SIBJICHUS U OOBACHSTH
IIMPOTH MECTHOCTH u (a3wl JIyHBI, TPUUMUHBI 3aTMEHUMA MPUYHHBI UX BO3ZHUKHOBEHUS
(ITpaxTrueckas paboTa Nel) Jlynsl n ConHiia; TOTOBUTH COOOIIECHUS 1
MIPUMEHSATDH 3BE3/IHYIO KapTy ISt MIPE3CHTAIINH C
MOMCKa Ha HeOe OMpe/IeTICHHBIX MCITOJIh30BaHNEM MaTEpPHaJIOB,
CO3BE3/IMI U 3BE3]I. MOJTy4eHHBIX U3 VIHTepHeTa 1
JIPYTUX KCTOYHHUKOB
(dbopMuUpOBaHUE YMEHUS
YIPaBJIATh CBOEH
ITO3HABATEIBHOU
JIESTETbHOCTBIO,
OTBETCTBEHHOT'O OTHOIIICHHSI K
YYCHHIO
dbopmMupoBaHue
MMO3HABATEIILHON 1
MH(OPMALMOHHON KYIBTYpHI,
B TOM YHCJIC HaBBIKOB
CaMOCTOSITEIIbHON PabOTHI C
KHUTaMH ¥ TEXHUYCCKUMHU
cpencTBamMu
UH(OPMALTMOHHBIX
TEXHOJIOTUH
CTtpoeHue coTHEYHOM cHCTEeMBbI (2 4)
Conneunas cucrema. CtpoeHue §3.1 BOCIIPOU3BOIUTH UCTOPUUYECKUE KIIACCU(PHUIINPOBATH OOBEKTHI b

CoHEeYHO CUCTEMEI

CBCJACHUA O CTAHOBJICHUU U PAa3BUTUU

HNCCICA0BAaHMA,




FGJII/IOHGHTpI/I‘{eCKOﬁ CHUCTCMbI MUDPA,

CTPYKTYPUPOBATh U3y4aceMbli
Marepual

3aKoHBbI IBUKeHUSI HeOeCHBIX TeJI (8 1)

7 3aKOHBI IBM)KEHHUST HEOSCHBIX §3.1
ten. 3akoHsl Keruepa u ux
yrouHeHne HproToHOM

8 3axons! Kerepa (pemenne §3.1
3a/1ay4)

9 Onpenenenue paccrosHui 1o Ten | § 3.3
Conneuynoit CucTemMsl

10 3aKoHBI IBMKCHHS HEOeCHBIX Ten | ['aBa 3

(ITpaktuueckast pabora Ne2)

BOCIIPOU3BOIUTH OTIPEICTICHUS
TEPMHUHOB U NOHATUN (KOHPUTyparus
IJIaHET, CHHOIMYECCKUMN 1
CUJIEPUYECKHUI TTEPUO/IbI

oOpallleHus IIaHEeT, TOPU30HTATbHBIN
napajuiakc, yriioBble pa3Mephl
00beKTa, aCTPOHOMHYECKAS €AMHUIIA);
BBIYUCIISITH PACCTOSIHUE JIO TUIAHET T10
TOPU30HTAIIBHOMY IMapajuIaKkCy, a ux
pa3Mepsl 0 YTIIOBBIM pa3Mepam u
pPacCTOSHUIO;

dbopmynupoBaTh 3akoHbI Kerepa,
OTIPENIETISATh MaCChI TUTAaHET Ha OCHOBE
TpeThero (yTOYHEHHOTO) 3aKOHA
Kennepa;

OIMMCBLIBATHL OCOOCHHOCTH JBHYKECHUS
Ten COTHEYHOM CUCTEMBI T10]T
JIEVCTBUEM CHJI TATOTEHUS 110
opOuTaM ¢ pa3TuIHBIM
JKCIICHTPUCUTETOM;

OOBSICHATH TPUYMHBI BOSHUKHOBEHUS
MPUJIMBOB Ha 3eMJIeH BO3MYILIEHUN B
nBrkeHun Ten CoJTHEYHOH CHCTEMBI,
XapaKTEPU30BaTh 0COOCHHOCTH
JBUKECHHSI © MAHEBPOB KOCMUYECKUX
anmnapaToB JJIs UCCIEAOBaHUS Tel
ConHeYHOM cUCTeMbI, MacChl, epBast
KOCMMYECKasi CKOPOCTh, CUJIa
YOPYTOCTH, BEC T€JA, CUJIbI TPEHHUS;
IMMOHUMATh CMBICJ OCHOBHBIX

(bopMyIpOBaTh BHIBOBI U
3aKITIOYCHUS

Ha TIPAKTHKE TOJIh30BATHCS
OCHOBHBIMH JIOTHIECKUMHU
MIPUEMaMH, METOIaMHU
HaOJIOACHUS, MOICTTUPOBAHUS,
MBICIIEHHOTO SKCIIEPUMEHTA,
MIPOTHO3UPOBAHUS

BBITIOJTHATH TIO3HABATEIHHBIC U
MIPAKTHYCCKUC 3aJaHUS
W3BJIEKaTh HH(POPMAITHIO U3
Pa3IMYHBIX HCTOYHUKOB U
KPUTHYECKH €€ OLICHUBATh
BBITIOJIHATH TIO3HABATEIbHbIE U
MPaKTHUYECKUE 3aJaHus
U3BJIEKATh UH(DOPMALIUIO U3
Pa3IMYHBIX HCTOYHUKOB U
KPUTHYECKH €€ OIICHUBATh
dopmynupoBaTh IpodIeMy
UCCIIEIOBAHUS U U3BJICKATh
uHpopMaIuio
KJaccu(puIMpoBaTh 0OBEKTHI
UCCIIeIOBAHUS,
CTPYKTYpUPOBATh U3ydaeMblil
MaTepuai, apryMeHTUPOBATh
CBOIO MO3UIIMIO,
bopMynupOBaTh BHIBOJIBI U
3aKIIIOYEHUS;

¢dbopmupoBaHue
MO03HABATEIHHON U

b, P3,
no

P3

@0, P3

I1P
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(buU3NYECKUX 3aKOHOB (TIPUHIIUATIOB)
YPaBHEHUIi: OCHOBHOE YTBEPKICHHE
MeXaHUKH, 3aKoHbl HploTOHA,
MIPUHIUIT OTHOCUTEIILHOCTH B
MEXaHUKE 3aKOH BCEMHPHOTO
TATOTEHMS, 3aKOH ['yKa;

U3MEpSATh: Maccy, CHITy; CUITY
BCEMUPHOIO TATOTEHUS, CUITY
yIPYrOoCTH, CUITY TPEHUS, BEC Tea
UCII0JIb30BaTh MOJyYEHHbIE 3HAHUS B
MOBCEIHEBHOM JKU3HU (Hampumep,
ydeT UHEPIIUU, YIeT TPEHUS TIPU
JBIKCHUH TI0 PA3TMYHBIM
MOBEPXHOCTSIM)

UH(OPMAITMOHHON KYJIbTYPHI,
B TOM YHCJIC HABBIKOB
CaMOCTOSITENIbHOI paboTHI €
KHUTaMU ¥ TEXHHYECKUMU
CpelICcTBaMu
MH(OPMALMOHHBIX
TEXHOJIOTHI1

dbopmupoBaHHe YOSKICHHOCTH
B BO3MOKHOCTH TTO3HAHMS
3aKOHOB TIPHPOJIBI U UX
WCIIOJIb30BaHUS Ha 01aro
Pa3BUTHS YEIIOBEUECKOU
ITUBHJTU3AITIT

opraHuzaus
LeJICHAPaBJICHHO U
MO3HABATEIbHOMN EATEIHLHOCTH
B X0JI¢ MMPAKTHUUECKOU pabOThI

IIpupoaa tea CosiHeuHOM cucTeMBbI (6 1)

11

Cucrema 3emus-Jlyna. [Ipupona
Jlynsl. [1naneTs! 3eMHOM rpynbl

§3.2,54
I'mapa 5,
MpEe3eHTaIN
u,
Cco00IIEHUS

12

IInmaneThI-ruranThl

I'maBa 6,
Mpe3eHTAaIN
H,
Cco00LIEHUS

13

ACTepOI/I,[[LI, MCTCOPHUTHI,
MCTCOPBLI, 6OJ'II/II[I>I 1 KOMCTBI.

I'maBa 7,
pe3eHTaln
H,
COOO0IICHUS

dbopmynrpoBaTh 1 000CHOBBIBATh
OCHOBHBIE TTOJIOKEHHSI COBPEMEHHOM
rUnoTe3bl 0 GOPMUPOBAHUU BCEX TE
COJIHEUHOM CUCTEMBI U3 €IMHOTO
ra3omnblJIeBOro 00aKa;

OTIPEIENATh U PA3INYaTh MOHATH
(Conueynast cuctema, IjaaHeTa, ee
CIyTHUKH, TIJIAHETHI 3€MHOMW TPYIIIIHI,
IUTAHETHI-TUTAHTHI, KOJIbIIA IJIAHET,
MaJible Tella, aCTePOU/IbI, TUTAHEThI-
KapJIMKH, KOMETBI, METEOPOU/IBI,
METEOpPBI, OOTUIbI, METEOPHUTHI);
OTHCHIBATh Npupory JIyHbI 1
OOBSACHATH IPUUUHBI €€ OTIHYHUS OT
3emMin;

MIEPEYUCIIATh CYIIECTBEHHBIS

BBITIOJTHATH TI03HABATEIHHBIE H
NPaKTUYECKHUE 3aaHus
HAXOJUTh MPOOIeMy
UCCIICIOBAHMSI, CTABUTH
BOTIPOCHI, BBIJIBUTATh
THIIOTE3Y, peiaraTh
IbTEPHATHUBHBIE CIIOCOOBI
pelieHust MpooJIeMbl U
BBIOMpPATh M3 HUX HanboJjee
3 PEeKTUBHBIH,
KIIACCU(PHUITNPOBATH OOBEKTHI
UCCIIeIOBAHUS,
CTPYKTYypUPOBATh U3ydaeMblil
MaTepuai, apryMeHTHPOBATh
CBOIO TIO3UIIHIO,
(dbopMynupOBaTh BHIBOJBI U

b,®0

b, 1O

11




pa3IuYHs MPUPOIBI ABYX TPYIII
TUTAHET U OOBSICHITH MPUYUHBI HX
BO3HUKHOBCHHUS;

IPOBOMTH CpaBHEHHE MepKypus,
Beneps! 1 Mapca ¢ 3emieii o
penbedy MOBEPXHOCTH U COCTaBY
atMocdep, YKa3bIBaTh CIEIbI
IBOJTFOIIMOHHBIX U3MEHEHUH PUPOIBI
9THUX TUTAHET;

OO0BSACHATH MEXaHU3M ITAPHUKOBOTO
a¢ddexra u ero 3HaUCHHE TS
(bOpMUPOBAHMS M COXPAHECHHUS
YHUKAJIBbHON IPUPOIBI 3EMIIH;
OTIMCHIBATh XapaKTePHBIC
0COOEHHOCTH MPUPOIbI TTAHET-
TUTAHTOB, UX CITyTHUKOB M KOJIELL;
XapaKTepU30BaTh IPUPOJTY MaJIbIX TE
ConHeuHoM cucTemMbl U OOBSICHITD
MPUYMHBI UX 3HAUUTETbHBIX
pazInuuii;

OTIMCHIBATH SIBJICHUSI METEOPA U
6onna, OOBACHATH MPOIIECCHI,
KOTOpBIE IPOUCXOIAT MPHU ABMKEHUU
TeJ, BIIETAIONINX B aTMochepy
IUTAHETHI C KOCMUYECKOU CKOPOCTHIO;
OTIMCHIBATh MOCTIEICTBUS MAJACHUS Ha
3eMITI0 KPYITHBIX METEOPUTOB;
O0OBSCHATH CYITHOCTb ACTEPOUIHO-
KOMETHOW OTIAaCHOCTH, BOBMOYXHOCTH H
CIIOCOOBI ee Mpe0TBPAIlCHHUS.

3aKIIIOUYCHUS;
Ha MPaKTHKE MOJIb30BATHCS
OCHOBHBIMH JIOTHIECKUMHU
npreMamMH, METOIaMu
HaOJII0ICHUS, MOJICJINPOBAHMS,
MBICJICHHOTO SKCIIEPUMEHTA
dbopMupoBaHUE YMEHUS
YIPABJIATH CBOEH
ITI03HABATEJILHOU
NeSITeTbHOCTBIO,
OTBETCTBEHHOTO OTHOIICHUE K
YYEHHIO, TOTOBHOCTH U
CIIOCOOHOCTH K CAaMOPa3BUTHIO
¥ caM00Opa30BaHMIO, a TAKKE
OCO3HAaHHOMY IOCTPOCHHIO
VHIUBUyJIbHOU
00pa3zoBaTeIbHON
NeSITeIbHOCTH HAa OCHOBE
YCTOMUYUBBIX MO3HABATEIbHBIX
UHTEPECOB.

(dbopMUpOBaHHUE YMEHMUS
HaXOJUTh aJICKBATHbIE
CrocoObl OBEJICHMUS,
B3aUMO/ICHCTBHS U
COTPY/IHUYECTBA B MpOLIECcCe
yueOHOM 1 BHEy4YeOHOI
NeSITeIbHOCTH, IPOSIBIIATH
YBaKUTEIbHOE OTHOLICHHE K
MHEHMIO OTIMOHEHTA B X0J1€
00CYX/IeHUs CTIOPHBIX
npo6JeM HayKH.

Coanue u 38e31blI (8 4)

14 |2 | MeTo1Bl aCTPOHOMHYECKHX | §4.1-

| ONPpCHACIIATh U pa3JINiaTh MOHATHA

| kmaccuduImpoBaTh 06HEKTE!

12




ucciaenoBannii. COJHIIE U €70
XapaKTePUCTHKHI

4.4,8.5

15

3Be3anl. PaccTosiHue 110 3BE3.
[IpocTpaHcTBEHHBIE CKOPOCTH
3BE3]1

§ 8.1

16

dusnyeckas nmpupoaa 3Be3/I.
CBs13b MeXly (pU3NUECKUMHU
XapaKTEepUCTUKaMH 3B€3]1

§8.3-8.4

17

Knaccuduxanus 38e31

§8.2

(3Be31a, MOJIENb 3B€3/bl, CBETUMOCTD,
napceK, CBETOBOM Tof);
XapaKTepu30BaTh QU3HUECKOE
coctostHue BeriecTBa CoHIa U 3BE3]]
N NCTOYHUKH UX SHCPIUH;
OIIMCBLIBATH BHYTPEHHEE CTPOEHUE
ConHiia 1 cnocoObl epeayu YHEPruu
M3 ICHTPA K IOBECPXHOCTHU,
06”I)$ICH$ITI> MEXaHNU3M BO3HUKHOBCHUSA
Ha COHHHG TpanyJIsIOUHA U IIATCH,
OITMCHIBATh HAOIIOJaeMbIC
IMPOABJICHUA COJIHEYHOI aKTUBHOCTH U
X BIUSHHUE Ha 3eMIIIO;

BBIYHCIISITH PACCTOSTHHAE JI0 3BE3]1 11O
TOJAMYHOMY Iapajliakcy;

Ha3bIBaTh OCHOBHBIC OTIIMUNUTEIIHHBIC
0COOEHHOCTH 3BE3]T Pa3IMIHBIX
MOCJIeIOBAaTEeILHOCTEN Ha IUarpaMmme
«CTICKTP-CBETUMOCTBY;

CpaBHUBATh MOJICTU PAa3TUIHBIX
THIIOB 3Be3]1 ¢ MoJielbio COJIHIIA;
OOBSICHATH TPUYUHBI U3MECHEHHS
CBETHUMOCTH ITEPEMEHHBIX 3BE3I;
OITMCHIBAaTh MEXaHNU3M BCIIBIIICK
HoBbix 1 CBEpXHOBBIX;

OIICHUBATh BPEMs CYIIECTBOBAHMUS
3B€3]] B 3aBUCUMOCTH OT UX MacChl;
OTIHMCHIBATH ATAIbl (JOPMUPOBAHUS U
SBOJIIOIIMH 3BE3/IbI;

XapaKTepu30BaTh GU3NUECKUE
0COOCHHOCTH OOBEKTOB,
BO3HHUKAIOIIMX HA KOHEYHOM CTaIuN
ABOJTIOIMH 3BE3/: OEJIBIX KapIUKOB,
HEHUTPOHHBIX 3BE3]1 M YEPHBIX JBIP.

UCCIIEIOBAHMUS,
CTPYKTYPUPOBATh U3y4aeMbli
MaTepuall, apryMEeHTHPOBATh
CBOIO MTO3UIIHIO,
(dbopMyIHpOBaTh BHIBOBI U
3aKITIOYCHUS

BBITIOJTHATH TI03HABATEIHHBIE U
NPaKTUYECKHUE 3aJaHuUs
XapaKTEepPU30BaTh (PU3NUECKUE
0COOEHHOCTH O0BEKTOB
CHCTEMaTH3UPOBATh 3HAHHSI O
METOJIaX MCCICTOBAHUS U
COBPEMEHHOM COCTOSIHUU
poOJIEMBI CYIIIECTBOBAHUS
KU3HU BO BcelleHHOM.
dhopmupoBaHHe YOSKICHHOCTH
B BO3MOYKHOCTH TTO3HAHUS
3aKOHOB IIPUPOJIBI U UX
MCIO0JIb30BaHuUs Ha 0Jaro
pa3BUTHA YETIOBEUYECKON
UBUIN3AIUU

dbopMUpOBaHHE YMEHUS
HAXOJUTh aJICKBAaTHBIC
CrocoObl OBeIeHUS,
B3aMMO/ICHCTBUS U
COTPYIHHYECTBA B MIPOLIECCE
yueOHOM 1 BHEy4YeOHOI
JEeSITENIbHOCTH, TPOSIBIIATH
YBaKUTEIbHOE OTHOLICHHE K
MHEHMIO OTIIMOHEHTA B X0J1€
00CYX/IeHUS CTIOPHBIX
npo0JeM HayKH.

@0, b

P3, B,
@0

B, IO
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Hama I'anakruka — Mueunslii nyrs (24)

18 Hama I'anaktuka — Mneunslii § 9.2-9.5 XapaKTepU30BaTh OCHOBHBIE HAXOJUTh MpoOIeMy b
nyts. CocTas, cTpoeHue, napameTpsl ["anakTuku (pa3mepsl, UCCIICIOBAHMSI, CTABUTH
BpalleHne COCTaB, CTPYKTYpa U KHHEMATHKa); BOTIPOCHI, BBIIBUTATh

THIIOTE3Y.
Crtpoenue u 3Bojwouus Beesnennoii (4 )

19 Crpoenue Beenennoit. §9.1 OOBSACHATH CMBICI MIOHATHUI IpeaIaraTh albTEPHATUBHBIC b, 1O

Knaccugukanms ranaktuk (xocMmororus, Beenennas, Moienb CHO0COOBI penIeHnus TpoOIeMbl
Bcenennoii, bonpmnioii B3pbIB, U BbIOMpaTh U3 HUX Hauboiiee

20 OcHoBbI KOcMoJoruH. JBoorus | § 9.6 — 9.9 PEIHKTOBOE M3TyIEHNE); >bdEKTHBHBIL. @O0, b,
Beenennoi. Teopun TMPE3EHTAIM | orpenersITh PACCTOSHUE 10 3BE3HBIX | BBIIONHSATH N03HABaTeNbHbIe 1 | 1O
HPOUCXOKACHUS TITAHCT, 3BC3M U | H, CKOIUIEHUH M TaJlaKTUK 10 nepenam | NpaKTHUECKHUE 3aIaHusl
rajJakTHUK COOOIIEHUS

Ha OCHOBE 3aBHCHUMOCTHU «TIEPHO]T -
CBETUMOCTBY; PAcIIO3HABATH TUIIbI
TaJaKTUK (CIUpaIbHBIC,
AJUTANITHYECKHE, HETIPABIIIHHBIC);
CpaBHMBATH BBIBOJbI A. DUHINTEIHA U
A. A. ®punmaHa OTHOCUTEIHLHO
Mojenn BeeneHHoi;

000CHOBBIBATH CITPABEITMBOCTh
moaenmu Opuamana pe3ynbTaTaMu
HaOJIFOICHUI «KPACHOTO CMEIIICHHS B
CIIEKTpaXx rajakTHK;

dbopmynupoBath 3aKoH Xabbma;
OIIPENICIIATh PACCTOSIHUE JI0 TAIAKTHK
Ha OCHOBE 3aKOHa Xa00:a; o
cBeTUMOCTU CBEPXHOBBIX;

OLICHMBATh BO3pacT BcenenHon Ha
OCHOBE IOCTOSIHHOH Xa001a;
HUHTEPIPETHPOBATH OOHAPYKEHUE
PENMKTOBOTO U3JTy4EHHUs KaK
CBUJIETEIBCTBO B I0JIb3Y TUIIOTE3bI

I'opsiuelt BeeneHHOM;

W3BJIEKaTh UH(DOPMAITHIO U3
Pa3IMYHbBIX UCTOYHUKOB
(BKITIOUAs CpeACTBA MACCOBOM
nH(popMaIuu 1 UHTEPHET-
PECYPCHI) M KPUTHYECKH €€
OIICHUBATb;
apryMeHTHUPOBATh CBOIO
MO3UIUIO

dbopMUpOBaHHE YMEHUS
HAXOJUTh aJICKBAaTHbIC
CrocoObl OBeIeHUS,
B3aMMO/ICHCTBUS U
COTPYIHHYECTBA B MPOLIECCE
yueOHOM 1 BHEy4YeOHOU
NeSITeNbHOCTH, IPOSIBIIATH
YBaKUTEIbHOE OTHOLICHHE K
MHEHMIO OTIMOHEHTA B X0J1€
00CYX/IeHUS CTIOPHBIX
npo0JeM HayKH.
dbopMupoBaHue yOSKICHHOCTH
B BO3MOKHOCTH MTO3HAHMS

14




KJIacCU(UIIMPOBATh OCHOBHBIE
IIEPHO/IbI IBOJIIOLIUYU BeeneHHoi ¢
MOMEHTA Hayajla €€ pacIliupeHus -
Bonbuioro B3pbiBa;
UHTEPIIPETUPOBATH COBPEMEHHbIE
JTaHHbIE 00 YCKOPEHUH PaCIIUPEHUS
BceneHHOM Kak pe3ynbTara JeHCTBUS
AHTUTIATOTEHUS «TEMHON SHEPIUM)) -
BHJIa MaTE€pUH, IPUPOJA KOTOPOH ele
HEU3BECTHA

3aKOHOB IIPUPOJBI U UX
HCIIOJI30BaHMS Ha 0J1aro
Pa3BUTHS YEIIOBEUYECKOU
OUBUJIN3AIIUN

KusHo u

pa3ym Bo Bcesiennoii(4 4.)

21

DaKTOpBI KU3HU

§11.1

CUCTEMATU3HUPOBATE 3HAHUA O
METO/1aX UCCIIeI0OBAaHUS 1
COBPEMEHHOM COCTOSIHUM MTPOOIIEMBI
CYILIECTBOBaHUS KM3HU BO BeeneHHoi

W3BJIEKaTh HH(POPMAITUIO U3
Pa3TMYHBIX UCTOYHUKOB
(BKITIOYast cpeicTBa MacCOBOM
nH(popMaIuu 1 UHTEPHET-
pPECYPChI) M KPUTHYECKH €€
OIICHUBATD;
apryMeHTHPOBATh CBOIO
MO3UIUIO

dbopMUpOBaHHE YMEHUS
YIpPaBJIATh CBOEH
ITI03HABATEJIbHOU
JESITeNIbHOCTBIO,
OTBETCTBEHHOT'O OTHOILICHUS K
YUEHUIO

b, C

22

TTouck xxu3Hu Bo BeeneHnoi

§11.2

CUCTCMATU3UPOBATb 3HAHUA O
MECTOJaX UCCICAOBAaHHUA U
COBPEMCHHOM COCTOAHUU HpO6J'IeMBI
CYILICCTBOBAHUS ’KU3HU BO Bcenennoi

U3BJIEKaTh UH(POPMALIHIO U3
pas3INYHbIX UCTOYHUKOB
(BKIJIIOUAs CpesICTBA MACCOBOM
UHpOpMaLUU U UHTEPHET-
pecypchl) U KpUTHUECKH €€
OILICHUBATb;
apryMeHTHPOBAaTh CBOIO
HO3ULIMIO

dbopmMupoBaHUE YMEHHS

b, C
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YIPABJIATH CBOECH
II03HABATEJILHOU
JESITENIbHOCTBIO,
OTBETCTBEHHOI'O OTHOILIEHUS K
YUEHUIO

16




IIpu opopmiaenun paéoyeii mporpaMmbl ObLJIH HCIOJIb30BAHBI CJIEAYIOIIHE YCIOBHBIE
0003HAYEHHU:
NO — unauBuIyanbsHbIA OTIPOC
@O — QpoHTANBHBII OTIPOC
P3 — pemenue 3anau
[1P — npaktuueckas pabota
b — 0ecena
C - cooOmieHus

17



Onucanue MaTepHaJ’leO-TeXHI/I‘leCKOi/i 0a3bl

Kabunet Ne 205 Koprnyc Ne 1 Kabuner maremaTtuku. Kommiekt yueOHON MeOenn: CTOIBI,CTYIbS,
nocka. [lepeHoCHOM HOYTOYK, MyJIbTUMEAUMHBIN POEKTOP.

Microsoft Windows Professional 8, muw. 61442171

Microsoft Visual Studio 2015 F#, cBo6omHOo pacnpoctpansemoe [10

Free Conference Call (cBoGoaHas uiieH3ms)

MeToauueckue MaTepualjbl

Ipakmuyeckue 3ansamus

[TpakTudeckue 3aHITHI 10 ACTPOHOMHUHY OPTaHW30BAHHEI B BUJIC PEIICHUS 3a7a4.

[TpakTHdeckue 3aHTHI 10 ACTPOHOMUH TIPOBOJIATCS CIICTYIOIIAM 00pa3oMm:

- yJaIlmecs CaMOCTOSITSIILHO B MMUCbMEHHOM (JopMe OTBEYAIOT Ha BOTIPOCHI JUIsl CAMOKOHTPOJIS, 3aTEM
pemrarT 3agadu (C WCIOJIb30BAHUEM PEKOMEHIYEMOW JIMTEpaTyphl WM HHTEPHETA), IMOCIIe Yero
JICNTAeTCs aHAJIN3 BBITTOJTHEHHOW PabOoTHI;

- 3aHSATUE OCYIIECTBIsAETCS ¢ ucnoip3oBannem UKT;

- 3aQHATHE IPOBOUTCS MO PYKOBOJCTBOM ITPETIOIaBATEIIS.

[Ipu pemeHun 3amad  MOXKHO IIOJIB30BAThCS JIFOOBIMH ~ aCTPOHOMHYSCKHMH TAOJNHIIAMH |
HE0O0XOTUMBIMU (HOPMYITaMHU.

Pemenue 3amau He mpearnosaraeT rpPOMO3JIKUX MAaTEeMAaTHYSCKUX BhIUMCICHHA. OUeHb 4acTo 3aJ1a4u
[0 aCTPOHOMHUHU HOCAT Ka4yeCTBEHHBIN, OLIEHOYHBIM XapakTep M MOTYT pEelIaTbCs HECKOJIbKUMU
crnocobamu. Ilpu 3ammcu 4uCIOBOro OTBETa B BHUJAE ACCATUYHOM IPOOHM ITOCTATOUYHO OTPaHUUYUTHCA
OJIHUM — JIByMs JECSATHUYHBIMH 3HaKaMH, a B 4YaCOBOW U TpaJyCHONM Mepe — MHHYTaMH BPEMEHU U
MUHYTaMU AYTH.

KoHTposnb pe3ynpTaToB MpakTHUECKUX 3aHSATUH CTYJEHTOB OCYHIECTBIISETCS MpenojaBaTeieM Ha
y4eOHBIX 3aHATHUSAX 110 ACTPOHOMUHU.

IIpasuna oghopmnenus pe3yiomamos npaKmuyecKo2o 3aHAmus

Pesynbratel odopmisitorcs B BUAE MUCBMEHHOTO OTYE€Ta, MPH HAMMCAaHUM KOTOPOTO HEOOXOAUMO
MIPUAEPKUBATHCS CIEAYIOMINX TpeOOBaHMI:

- 3aIUCaTh JaTy BBINIOJHEHUS], TEMY U 1eJIb paboThl,

- 3aMUCcaTh YCIOBHE 3a7a4d B KPaTKo# opme (1aHo);

- 3aIKUCcaTh BOIIPOC 3a7a4u B KpaTKoil popMme (HalTH);

- 000CHOBaTh HEOOXOIUMOCTh MPUMEHEHHS T€X UM UHBIX (DOPMYII JUIA PEIICHUs 3a/1a4H;

- IPU PELICHUH 3a/la4 Ha TOCTPOCHHE MPOAHATM3UPOBATH YCIOBUE 32/1a4H U BBITIOJHUTH YEPTEXK, AaB
OTIMICaHHE BCEX MOCTPOCHHUIH,

- 3aIUCaTh OTBET.

J11 BbITIOJIHEHUS pabOThI peKoMeHAyeTcsl ATiac 3Be3AHOro Heba, MacmTald KapT KOTOPOTo MO3BOJIAET
C TOYHOCTBIO HE MEHee lm Mo MpsSMOMY BOCXOKICHHIO M 1’ IO CKIIOHEHHIO OIpPENeNsTh MOJIOKEHHUS
00BEKTOB.

Jlna ompeneneHusl YKBaTOPUATBHBIX KOOPAUHAT OOBEKTOB 3BE3/IHOTO aTjiaca HCIOJb3YHTE JMHEUKY.
Breruncnute, ckonbko MHHYT (m) OpsIMOTO BOCXOXkAEHHS W MUHYT (') CKIIOHEHHs YKJIaJIbIBaeTCs,
Hanpumep, B 1 cm. M3Mmepssi paccrosHue OT OmMMmKalIUX K OOBEKTY KPYTOB, MapaielbHBIX
HEOECHOMY DKBATOPY, U KPYroB CKIIOHEHHI, MOKHO OMPEEIUTh MPSMOE BOCX0KIEHUE U CKIIOHEHHE
00BeKTa.

Pewenue 3a0au

OcylIecTBIIss pelieH s 3a/1a4 10 aCTPOHOMHH, YYalllhecs J0DKHBI 3HATh HE TOJBKO OOIIUI aIropuT™
pelieHusl 3a7ad, HO W YMETh paboTaTh C YACTHBIMH CTPYKTypamH TIIpollecca pEHICHHUs 3ajad.
[TpuBenem npuMepbl TAKKX CTPYKTYP.

IIpaBuia pereHus aCTPOHOMHUYECKUX 33124
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Ortan 1. [loHsaTs cyTh 3a1a4i.

1. BHUMaTeIbHO MPOYUTATH TEKCT 3a7a4H.

2. Pa30uTh TekCT 337a4M Ha Takue (pparMeHThI, B KaXKJAOM M3 KOTOPBIX pedb UIET TOJIBKO 00 OJHOMN
TeMe, 00 OJTHOM SIBJICHHH, 00 OJJHOM aCTPOHOMHYECKOM O0BEKTe, 00 OJHON acTpO(PHU3MUECKON MU
ACTPOHOMHUYECKOU BEJIMYMHE.

3. BBISICHUTBH CMBICTT BCEX HEMOHSTHBIX CJIOB U BBIPAKCHH.

4. 3anucarb, 4TO AaHO (MU3BECTHO U3 YCIOBHS 33/1a4) U YTO TPeOYyeTCs] HAUTH.

5. Cpenatp CXeMaTHUYECKHH PHUCYHOK WJIM CEpHUIO0 PHCYHKOB, €CIHM TO3BOJISIET XapakTep 3aiaqu.
VYka3aTh Ha 4YepPTEkKe BCE BEKTOPHBIC BEIMYUHBI, BBIOPATh CUCTEMY OTCUETA.

6. Kpatko, oqHUM-IBYMsI TIPEIUIOKESHUAMH, CICTATh 3aIHCh, BRIPAKAIONIYIO CYTh 3a1a4H.

Otamn 2. CocTaBUTH IJIaH PEIICHUS 3aa4H.

1. PaccmoTpeTh acTpOHOMHUYECKYIO (aCTpOPU3MUECKYI0) KapTUHY 3a/laud, YSICHUB ISl Ce0sl, O KaKuxX
TeMax ¥ B3aWMOJICHCTBHSIX Tell UAET Peub B 33[a4e, KaKUe SBJICHHUS U MPOILECCH UMEIOT MECTO, KaKhe
MPUHUMAIOTCS YIIPOIIEeHUS (MeaTn3ans), KaKue BeTMIUHBI OTICHIBAIOT CBOMCTBA aCTPOHOMHYECKUX
00BEKTOB U SIBIICHH, KaKWe CBSI3U (OTHOIIEHHS) CYIIECTBYIOT MEXIY STUMH BEITMINHAMH.

2. IlpoBectu ananu3 3aaauu. [losicHUTh Bce OyKBEHHBIE 0003HAUYCHUSI BEJIMYUH.

3. CoctaBuTh IJIaH pemieHus 3a1auu. [IpuBens cucTeMy YpaBHEHUH — CIIeIyeT MOSICHUTH KaXI0e U3
HUX.

Ortan 3. Peanu3oBatk IJ1aH peLICHU 3a0a4H.

1. Haiitu pemenue 3amauu B 0OIIEM BHJIE, POBEPHUTH, MPABWIbHAS JH PA3MEPHOCTH MOJTYJaeTCs y
WCKOMOW BEJIMYHUHBI.

2. BromonHWTe omepanmMd ¢  HAWMMEHOBAHWSAMHU  €IWHUI] HM3MEPEHHS  aCTPOHOMHYECKHX
(acTpou3nyeckux) BEIWYWH, TPOM3BECTH HEOOXOAMMBIC pacdeTbl, COOJIOJas  IpaBuia
MPUOIMKEHHBIX BBIYUCIICHUI.

Oran 4. [Ipoananu3npoBaTh NOJIYYEHHBINA PE3YIIbTAT.

1. OueHuTh NpaBaONOA00HOCTh NOJYYEHHOTO YUCIEHHOTO pe3ysibTaTa.

2. YCTaHOBUTD U OLICHUTH BCE YaCTHBIE (TIPEENIbHBIE) CIIydau.

3. 3amucarh MOJYYCHHBIH OTBET B TpeOyeMoi (opme.

Anroputm npeobpazoBaHus eAMHUL PU3NYECKUX BETUYUH

1. 3amummure B JIEBOM YacTH paBEHCTBA YHCICHHOE 3HAUYEHHWE paccMaTpUBaeMOil BEIMUYUHBI C
yKa3aHHEM HauMEHOBAHMS EIUHUIBI €€ M3MEpeHHUs, a B IpaBOl YacTH paBEHCTBA BBIJICIIUTE
HAauMEHOBaHHE BEMYUHBI C KOODDUIIMEHTOM «EAUHUIIA:

1 xknok = 3,25 - 10% - 1 cB. sier.

2. 3anumumTe COOTHOILIEHHE BaﬂaHHOﬁ CAUHUIBI BEJIMYUMHBI C HOBBIMU CAMHHUIIAMHU U3MCPCHUA:
1 cB. ro =3 - 10%(m/c) - 3600 - 24 - 365 (c)=9,5 - 10™ (m).

3. B 7neBo# yactu PaBC€HCTBA 3allMIIUTC YMUCIICHHOC 3HAYCHHUC 3aI[aHHOI7I BCJINYMHBI, 4 B npaBoﬁ —
COOTHOIICHUSA YCPE3 HOBLIC CAMHUIIBI:

1 knk = 3,25 - 10 9,5 - 10°m.

4. B npaBoii yacTH paBeHCTBA OCYIIECTBUTE BCE IEHCTBUS ¢ KOd(PPHUIIMEHTaMU U HAMMEHOBAHUSIMU:
1 xnk = 3,0875 - 10" m.

AJITOPUTM BBINOJIHEHUS ICHCTBUN C eTMHUIIAME (U3UYECKUX BEIUYNH

1. Harmmumure ¢Gopmyiy, BBIpaXarollylo CBS3b BEIUUMHBI, €AMHUIYY KOTOPON HYXHO ONpPEIETUTb, C
JIPYTrUMH BETMUYMHAMHU (MX €TUHHIIBI Y)K€ U3BECTHBI U SBIISIOTCS HCXOJHBIMH).

Hanpumep, Heob6xoaumo omnpenenuts enuHuny cuisl B CH. J[ng aToro 3amumure onpeaessronyro
(dbopmyy 15l BETUUUHBI CUITBL:
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F=ma 1)
2. Bmecro OykB, 0O0OO3HAYarOMMX 3HAYCHHS BEJIMYMH, 3aMUIINTE HAUMEHOBAHUS HX €IAWHUI]
n3mepenus B cucreme CU:

[F]=1kr - 1m/c? (2)

3. IIpousBeauTe NCUCTBHS C CMHUIIAMHU:
[F]=1«kr - m/c*=H.
4.Ecny ecTh HEOOXOAUMOCTbh, TO BBEIUTE HA3BAHUE CAUHUIIBL, T. €.

1 xr-m/c®=1H.

Iloozomoska cooowerus

1.YsacHure ans ceds cyTh TEMBI 110 aCTPOHOMUU, KOTOPAst BaM MPeIIokKeHa.

2.IloxOepute HEOOXOOUMYIO JUTEpaTypy IO acCTPOHOMHUHM (CTapalTech BOCIOJIH30BATHCS
HECKOJIbKUMHU KHUTAMHU 11 00Jiee MOTHOTO NOoJydyeHus] HH(opMaIun).

3. TmarenpbHO M3y4YUTE Marepuan y4eOHHMKaA IO JaHHOW TeMe, YTOOBI JIeT4e OPHEHTHPOBATHCS B
HEOOXOMMO BaM JIMTEpaType U He CACNaTh dJIEMEHTAPHBIX OMHUOOK.

4. VI3yunte moaoOpaHHBIM MaTepuan Mo acTPOHOMHMH (IO BO3MOKHOCTH paloTaiiTe ¢ KapaHAalIoM),
BBIJICTISISE CAMOE TJIaBHOE 10 X0y YTEHHUSI.

5.CocraBbTe maaH COOOIIEHHUS.

6. Hamuinre TeKCT cooOIeHus.

I[TIOMHUTE:

® BRIOUpAliTE TOJHKO MHTEPECHYIO U IOHATHYIO HH(OPMAILIUIO;
® HE HCIOJIb3YHTE HESICHBIX TEPMUHOB U CHEIHAIbHBIX BBHIPA’KEHUI;
® yH(pOpMaIIHs T0JKHA OTHOCUTHCS K TEME;

® He JieNTaliTe COOOIEeHUE OYeHb TPOMO3TKUM.
7. B xoHIe cooOmIeHus (JI0KIaaa) M0 acTPOHOMMHM, O BO3MOXKHOCTH, IEPEUYUCIIUTE JUTEPaTypy,
KOTOPO# BBI TIOJIb30BAIKCH MPH MOJATOTOBKE.
8. [Ipu ohopMIICHIH HCITOJIB3YHTE TOJIBKO HEOOXOUMBIC, OTHOCSIIIMECS K TEME PUCYHKH M CXCMBI.
9. [IpounTaiiTe HaMCAHHBIN TEKCT M IMOCTApANUTECh €ro MepecKa3aTh, BRIOMPAs caMOe OCHOBHOE.
10. Ilepen TeM, Kak nenath cooOiieHne (AOKIam), BRITUAIIUTE HEOOX0 UMY HHPOPMAITHIO (TEPMUHBI,
JaThl, OCHOBHBIC TIOJIOXKCHHUS) HA JIOCKY.

— Hukorpaa ne uuraiite noxnan! UtoOsl HEe cOUTHCS, MOIB3YUTECh TUIAHOM U BBITMCAHHON Ha JOCKE
nHpopMmanueii. ['oBopuTe TpOMKO, OTYETIMBO, HE TOPONUTECh. B 0000 BaKHBIX MeCTax JejaiTe
nay3y WM MEHSWTe NHTOHAIIUIO, 3TO OOJIETYUT €€ BOCIPUATHE AJIs ayTUTOPHUH.

Hnousuoyanvhwiii onpoc, hponmanvrwiii onpoc, beceoa

YMeHue KpacuBO OTBEYaTh Ha BOIPOCHI, TaKXKe KaK W YMEHHE OT HUX KPAacHBO YXOJUTH -
XapaKkTepu3yeT YMHOT0, 3PYANPOBAHHOTO, TPAMOTHOTO M TAKTUYHOTO YEJIOBEKA.

OdeHb BaXXHO, B MEPBYIO 04Yepelb, MOOIAroJapuTh YeIoBeKa 32 OUeHb UHTEPECHBIH, 3aJaHHbII
uM Bompoc. Ecnmu Bompoc, Ha Bamr B3risig He SBISETCS TaKOBBIM, TO MOXHO MOJYEPKHYTH
MOJIOKUTETBHYI0 4epTy COOeCeIHHMKA, XapaKTEePU3YIOIIYI0 €ro HauuTaHHOCTh, OCBEIOMIIEHHOCTH,
KOMIIETEHTHOCTh... Hampumep: «kak KpacuBO ObUI 3aZjaH BOMPOC...», «aBTOpP TAaKOro BOMpOca, Ha
CaMOM JIeJie CIEIUATUCT B OTOW OTPACHH...» WIH JaXKe «HE OXKHUJIANl YCIBIMATh TaKOW Cepbe3HbII
BOMPOC OT TaKOW CHUMIIATUYHOW JaMbl...». XOpOIo, eciu y Bac B «Oaraxke» OKaxeTcs mapy
HECTaHAapTHHIX (ppaz-OiaromapHocTel.

Nmenno Takoe Hayano Bamiero amanora BBI30OBET y OMNIOHEHTA MPUSATHBIC OIIYIEHUS, YTO
MOJIOKUTENTFHO CKa)XeTcsi Ha OTHomleHMH K Bam. W, BO3MOXKHO, €clii OH HE J0 KOHIa Oyner
yIOBJIETBOpEH BammM oTBETOM, HE CTaHET «3aBajMBaTh» Bac MOMOTHUTENBHBIMH BOTIPOCAMH IO
JTUCIHILTAHE aCTPOHOMMUSI.
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OTBeTUB Ha MOCTaBJIEHHBIN BOIIPOC, HIOMHTEPECYHUTECH, HA CKOJIBKO YEJIOBEK €r0 3aJ1aBaBLINI
YIOBJETBOPEH BalllUM OTBETOM — 3TO MOXET CTaTh 3apOKJIEHUEM HHTEpecHOM nauckyccuu. U
HA000poT, eciii Bbl He 0OYeHb yBEPEHBI B CBOEH MPABOTE, HE JIaBaiiTe MOBOAA IS NANbHEHIINX Oece].

Hy, u, koHeuHO Xe, camas CIIO)KHas CUTyauus, korja Bbl He 3HaeTe TOYHOro OTBETa Ha
IIOCTaBJIEHHBIN Borpoc. B aToM cinydyae Bol MoxkeTe BbICKa3aTh IycKail U OIIMOO0YHYIO, HO CBOIO TOUKY
3peHUsi, CKa3aB 4YTO-HUOYIb Bpoje: «Sl TOUHO HE 3HAK0, HO IyMaro, 4To...». [ J1aBHOe — He OoiTeCch
BOIIPOCOB, a TeM 0oJjiee HeNpaBUIbHBIX OTBETOB. MIHOr1a, HaNTM4YKMe COOCTBEHHOM TOUKHU 3PEHUS] MOXKET
OBITH OIICHEHO JIOCTATOYHO JIOPOTO.

[IpoBenenne yd4eOHOTO Mporecca MOXKET ObITh OpraHM30BaHHO ¢ ucmnoib3oBanuem DMOC
YHHUBEpCHTETa U B IU(PPOBOIi cperie (TPYIIbI B COIUATBHBIX CETSX, MIEKTPOHHAS [T0YTa, BUICOCBA3h U
npyrue 1iatopmsel). YueOHbIE 3aHATHA C NPUMEHEHHEM JTUCTAHIIMOHHBIX 00pa30BaTENbHbIX
texHosoru#t (JJOT) npoxoasT B COOTBETCTBUH C YTBEPXKIEHHBIM pacliucaHueM. TeKylnid KOHTPOJIb U
MIPOMEXYTOYHAsl aTTeCTallUs 00ydaroluxcs MOXeT MpoBoAUThCs ¢ npuMmenenueM J{OT.

OueHouHble MaTepuaibl Npu opmupoBaHun padoyeil NpOorpaMmsbl
Jucuununnasl /1.8 Acrponomus

ITacnopT o1leHOYHBIX MATEPHAJIOB
N3yuenne acTpOHOMHHM HAMPaBIIEHO HA TOCTHIKEHHUE CIICTYIONTUX IIEIIeH:

— OCO3HaHWE MPHUHIUITMATBHON POJIH ACTPOHOMHFH B TTO3HAHUH (PYHIAMEHTATHHBIX
3aKOHOB MPHUPO/bI U HOPMUPOBAHUH COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTHHBI
MUpa;

— mnpuoOpeTeHne 3HaHWK 0 PU3NUECKON MPUPOJIE HEOSCHBIX TEJl U CUCTEM, CTPOCHHUS U
3BOJTIIONIMK BCelleHHO!, TPOCTPaHCTBEHHBIX M BPEMEHHBIX MaciiTabax BeeneHHo,
HanOoJee BaKHBIX aCTPOHOMUYECKUX OTKPBITUSX, OTIPECIMBIINX PAa3BUTUE HAYKU U
TEXHUKH;

— OBJIaJICHUE YMEHUSIMU OOBSICHATH BUIUMOE MOJI0KEHHUE U IBUKEHHE HEOECHBIX Tel
MPUHIUIIAMU OTIPEIeNICHUSI MECTOIOJIOKEHUS U BPEMEHHU 10 aCTPOHOMHYECKUM
00BbeKTaM, HaBbIKAMH MPAKTUYECKOTO UCIOJIB30BaHUsl KOMITBIOTEPHBIX MPHIIOKEHUN
JUIS OTIpeJIeIeHNs BUJIA 3BE€3/IHOTO He0a B KOHKPETHOM IYHKTE JJIs 3aJaHHOTO
BpEMEHU;

— pa3BUTHUE MO3HABATEIIbHBIX HHTEPECOB, HHTEIUIEKTYaJIbHBIX U TBOPUECKHX
CIOCOOHOCTEH B mpoliecce MpUoOpeTeHNs 3HaHU 110 ACTPOHOMUM C UCIIOJIb30BaHUEM
Pa3IUYHBIX UCTOYHUKOB HHGOPMAIIUU U COBPEMEHHBIX WH()OPMALIMOHHBIX
TEXHOJIOT UM,

— HCHOJIb30BaHUE MPUOOPETEHHBIX 3HAHUM U YMEHUHN IS PelIeHUs] TPAKTUYECKUX 3a1a4
MIOBCE/THEBHOM JKU3HH,

— (opmupoBaHHEe HAYYHOTO MUPOBO33PEHHUS;

— (opMHpoBaHHE HABBIKOB MCIOIB30BAHUS €CTECTBEHHO-HAYUHBIX U OCOOCHHO (hPU3UKO-
MaTeMaTHUYeCKUX 3HAHUH JJIs1 O0BEKTUBHOTO aHaIM3a YCTPOICTBA OKPYXKAIOIIETO MUpPa
Ha TIpUMepe TOCTIKEHUN COBPEMEHHON acTpOo(U3UKH, aCTPOHOMHH U KOCMOHABTUKH.

Ilnanupyemoie pesynomamul oceoenusn yuebno2o0 npeomema

B pe3ynbraTe u3yueHus AUCHUTIINHBL

OO6yyaromuiics Ha 6a30BOM YPOBHE HAYUUTCS:

MIPUBOJIUTH MPUMEPBI: POJIH ACTPOHOMHUH B PA3BUTHU ITUBUIIH3AIINH, UCIIOIB30BaHUS METOJIOB
WCCIIEIOBAaHUHN B AaCTPOHOMUM, Pa3IMYHBIX JHAMA30HOB JIEKTPOMATHUTHBIX U3JIy4eHUH 171
nosyueHust uHpopmanuu o0 o0bekTax BeeneHHoM, momydeHus acTpOHOMUYECKO HH(OpMAIIUU C
MOMOIIBI0 KOCMHUYECKHX aMapaToB U CIIEKTPAIBHOTO aHAIIN3a, BIUSHUS COJTHEUHOW aKTUBHOCTH Ha
3emiro;
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OTIMCBIBATH M OOBSCHATD: Pa3Iuius KaJeHapei, yCIOBHs HACTYIUICHHS COJTHEYHBIX W JTYHHBIX
3aTMeHHi, ¢a3el JIyHbI, CyTOUHbIE TBUKEHUS CBETHII, IPUYMHBI BOSHUKHOBEHUS PUIIMBOB U OTIIMBOB;
MNPUHLUT ICHCTBUS ONITUYECKOTO TEJIECKOTa, B3aUMOCBA3b (PU3UKO-XUMUYECKUX XapaKTEPUCTHK 3BE3]]
C MCIIOJIb30BAaHUEM JIMarpaMMbl "[[BET-CBETUMOCTS", PU3UUECKUE IPUUNHBI, ONIPEICIISIONINE
paBHOBECHE 3B€3/l, HCTOUHUK 3HEPIUU 3BE3/1 U MIPOUCXO0KICHUE XUMUYECKHX JIEMEHTOB, KPAaCHOE
cMmerieHue ¢ nomoirsto 3gdekra Jomepa;

XapaKTepU30BaTh 0COOEHHOCTU METOJI0B TIO3HAHUS AaCTPOHOMMHM, OCHOBHBIE 3JIEMEHTHI U CBOWCTBA
m1aHeT COJHEYHOUM CUCTEMBI, METO/Ibl OTPEIENIEHUS PACCTOSHUM U IMHEWHBIX Pa3MEPOB HEOECHBIX
T€J, BO3MOXHbBIE IIyTH 3BOJIIOLIMU 3BE3]] pa3JIMUHON MACCHhI;

HaXOJUTh Ha HeOe OCHOBHbIE co3Be31usi CeBepHOro noJyuiapus, B ToMm uucie: bonbiias Measenuua,
Manas Menseauna, Bosomnac, Jlebenps, Kaccuones, OproH; cambie sipkue 3B€3/bl, B TOM YHCIIE:
[lonsipuas 3Be3na, Apkryp, Bera, Kanenna, Cupuyc, berensreiize;

HCI0JIb30BAaTh KOMIIBIOTEPHBIE PUIOKEHUS 1S onpenenenus nonoxenus Connna, JIyHsl u 38e37 Ha
M00YI0 1aTy U BpeMsl CYTOK JJIsl JAHHOTO HACEJIEHHOTO MyHKTa,

HCI0JIb30BaTh PUOOPETEHHbIE 3HAHUS U YMEHHS B IPAKTHUUECKOM 1€ TEIbHOCTH U TOBCEAHEBHON
AKU3ZHU JJISL:

MMOHUMAaHHUS B3aUMOCBSI3U ACTPOHOMUM C IPYTHUMHU HayKaMH, B OCHOBE KOTOPBIX JIEKaT 3HAHUS 110
aCTPOHOMMUH, OTJICJIEHUE €€ OT JDKEHAYK;

olleHUBaHMs HH(popManuu, coaepxaiieiica B coobmenusx CMU, MarepHeTe, HaydHO-TIOMYISPHBIX
CTaThsIX.

OO6yuatomuiicst Ha 6a30BOM YPOBHE MOJYYUT BO3MOXKHOCTh HAYUYUTHCA OOBSICHATD:

CMBICTT TIOHATUH: TEOLEHTpUYECKasi U TeIMOIIEHTpUYECKasi cCuCTeMa, BUINMAsl 3B€3/IHas BEIMYUHA,
CO3BE3/1€E, MPOTUBOCTOSIHUSA U COCIMHEHHUSI INTAHET, KOMETa, aCTEPOU, METEOP, METEOPHUT,
METEOPOU/I, IIJIAHETA, CITYTHUK, 3Be3/1a, ColHeuHas cucrema, ['anaktuka, Beenennas, BCeMUpHOE U
MOSICHOE BpEeMsi, BHECOJIHEYHAS TUIaHeTa (9K30IIIaHeTa), CIIeKTpaibHasl KilacCupuKaus 3Be3],
napajiakc, pelIuKToBOE u3iydeHue, bosbinoit B3peiB, uepHas apipa;

CMBICT (U3UYECKUX BEJTUUMH: [TAPCEK, CBETOBOM roJl, acCTpPOHOMUYECKas €IMHUIIA, 3BE3THAS
BEJINYMHA;

CMBICI (PU3UYECKOTO 3aKoHa Xa00a;

OCHOBHBI€ 3Tallbl OCBOCHUSI KOCMUYECKOT0 IPOCTPAHCTBA;

TUIIOTE3bl NPOUCX0XKAEHUS COTHEYHON CUCTEMBI;

OCHOBHbBIE XapaKTePUCTUKHU U cTpoeHre CoJHIIa, COTHEYHOH aTMOChEphI;

pa3Mepsl ["anakTuku, nosoxxenue u nepuo oopaireHuss CoJiHIla OTHOCUTENBHO HeHTpa ["anakTuky;

D opMbI U METOIbI OIleHNBAHUS

B pesymbrate arrtecranuu Mo y4eOHOHM JUCHUIUIMHE OCYIIECTBISIETCS KOMIUICKCHAs IPOBEpKa
CJIeIYIOLIMX 3HAHUW U YMEHUM:

Oyenxa 3a ycmuulil omgem (beceda, UHOUBUOYATILHBIL ONPOC, PPOHMANbHBIL ONPOC)

O1eHKa «OTJIMYHOY» CTABUTCS B TOM CIIy4ae, €CIIU 00yJaroNIHACs:

e OOHapyKHBaeT MpaBUIbHOE MOHUMAaHKUE (PU3NUECKON CYITHOCTH pACCMATPUBAEMBIX SIBIICHUN U
3aKOHOMEPHOCTEH, 3aKOHOB U TEOPUH, aeT TOYHOE ONpeAeTeHNe U UCTOIKOBAHUE OCHOBHBIX
MOHATHH, 3aKOHOB, TEOPUH, a TAK)Ke BEPHOE OINpeeTeHHe PU3NISCKUX BEIUYNH, UX SIUHHIL 1
croco0OB U3MEPEHHUS;

e TMPaBUIBHO BHITIONHSET YEPTEKH, CXEMBbI U TpadUKU, COMMYTCTBYIOIIUE OTBETY;

e CTPOWT OTBET MO COOCTBEHHOMY IIJIaHy, COMPOBOXKAAET PACCKa3 CBOMMH MPUMEPAMHU, YMEET
MPUMEHSTH 3HAHHUSI B HOBOUM CUTYallUU MIPH BBHITIOJHEHUH MPAKTUYECKIX 3aJaHHIA;

e MOXET YCTaHOBHUTHh CBSI3b MEXIy H3y4aeMbIMU U paHee H3yYEeHHBIMH B Kypce (U3HKH
BOIIPOCAMHU, a TaK)Ke C MaTepHalioM, YCBOCHHBIM MPU U3YUYEHUH JAPYTUX MIPEIMETOB.

OrneHka «XOpOIIO» CTaBUTCS, €CIM OTBET YJOBIETBOPSIET OCHOBHBIM TPeOOBAaHUSAM K OTBETY Ha
OIICHKY «OTJIMYHO», HO B HEM HE UCIOIB3YIOTCSI COOCTBEHHBIN IUIaH pacckas3a, CBOM MPUMEpHI, He
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MIPUMEHSIIOTCS 3HAHUSI B HOBOW CUTYalllU, HET CBSI3U C PaHEE M3YUYEHHBIM MATEPUATIOM U MaTepUaloM,
YCBOCHHBIM TPU U3YYEHUH JIPYTUX MPEIMETOB.
OneHka «yI0BIETBOPUTEIBHO» CTABUTCH,

e ccnu OonbImas dYacTh OTBETAa  YIOBJICTBOPSET TpPEeOOBAaHUSM K OTBETY Ha OICHKY
«XOpOIII0», HO OOHAPYKUBAKOTCS OTACIBHBIC MPOOENbl, HE MPEMSITCTBYIONINE JaIbHEUIIEMY
YCBOCHHIO NMPOTPAMMHOTO MaTepuaia; 00yJalomuics yMeeT IPUMEHSTh MTOJTydeHHBIC 3HAHUS
P PEIICHUU MPOCTHIX 33J1a4 C UCIIOJIb30BAHHEM TOTOBBIX (OPMYJ, HO 3aTpyAHSCTCS TpU
pelIeHnn 3anad, TpeOyrmux npeoodpasoBanue GopMyIL.

Or1eHKa «HEYI0BIETBOPUTEIHLHOY» CTABUTCS B TOM CllydYae,

e ccnu OoO0ydJaroIuiics HE OBJAJe]d OCHOBHBIMH 3HAHUSIMH W YMCHHSIMH B COOTBETCTBHH C
TpeOOBAHUSMU TPOTPAMMBL.

Oyenxa ymenuti pewiams pacdemmbvie 3a0a4u
Orenka "oTiu4uHO":

e B JIOTHYECKOM pACCYXJCHUU M PEIICHMH HET OIMMOOK, 3aJaya pelieHa pairoHaIbHBIM

CIOCOOOM.
Ormenka "xoporio":

e B JIOTHYECKOM PACCYKJIEHUH W PEIICHUH HET CYIIECTBEHHBIX OIIMOOK, HO 3ajada pelieHa

HEpaIrMoHAIBHBIM CIIOCOOOM WJIH JIOIYIIIEHO HEe 00JIee IBYX HECYIECTBEHHBIX OIMHOOK.
Ouenka "y10BIETBOPUTEIBHO":
e B JIOTMYECKOM pACCYKJIEHHHU HET CYIIECTBEHHBIX OIMMOOK, HO JOMYIIECHA CYIIECTBEHHAs
OImrOKa B MaTeMaTHYECKUX pacuérax.

Ouenka "HEeyJOBIETBOPUTEIHHO':

e HMEIOTCS CYIIECTBEHHBIE OMIMOKH B IOTHYECKOM PACCYK/ICHUH U B PEIICHUU.
Ouenka coobuenutl
"OTnr4HO" CTaBHUTCS 3a MCYEPNBIBAIOIINN, TOYHBIM OTBET, JEMOHCTPUPYIONIMNA XOPOIIEE 3HAHHUE
TEMbI, YMEHHME UCIOJIb30BaTh MaTepuanbl A apryMeHTallMM W CaMOCTOSITENIbHBIX BBIBOJIOB;
CBOOOJHOE BIJIAJICHHE TEPMUHOJIOTHEH; yMEHHE H3J1araTh Marephajl IOCJIeI0BaTeNbHO, JAeaTh
HE00X0IUMBIE 0000IIIEHNUS U BBIBOIEL.
"Xoporo" cTaBUTCS 3a OTBET, OOHAPYKUBAIOIINI XOpoIllee 3HAHKE ¥ TOHUMaHUEe MaTepuaia, yMEeHHe
u3NaraTb Marepuai IOCJelIOBaTeIbHO M IpaMOTHO. B oTBeTe MOXkeT ObIThb HEAOCTATOYHO IOJIHO
pa3BepHyTa apryMeHTalus, BO3MOXHBI OTHEIbHbIE HEAOCTATKU B (POPMYIHPOBKE BBHIBOJIOB,
WUTIOCTPATUBHBIA MaTepua MOKET ObITh MPEJICTABICH HE CIUIIKOM MOIPOOHO.
"V 10BNIETBOPUTENHHO" CTABUTCS 32 OTBET, B KOTOPOM MaTepuai pacKphIT B OCHOBHOM IPABHIIbHO, HO
CXEMaTH4YHO WJIM HEJIOCTATOYHO IOJIHO, C OTKJIOHEHUSMHU OT IMOCIEOBATEIbHOCTH H3JI0KeHus. Her
MOJIHOIICHHBIX 0000IIeHUH 1 BBIBOJOB; JOMYILEHBI OIIMOKHA B peueBOM O(POPMIICHUH BBHICKA3bIBAHUSI.
"HeynoBiaeTBOPUTENBbHO" CTaBUTCS, €CIM OTBET OOHApYKMBAaeT HE3HAHHE TEMbl M HEYMEHHUE ee
aHaAJIM3UPOBATh; B OTBETE OTCYTCTBYIOT HEOOXOAMMBbIEC MPHUMEPHI;, HAPYyIIEHA JIOTUKA B H3JI0KEHUH
MaTrepuana, HET HEOOXOAMMBIX O00OOIIEHHMH M BBIBOJOB; HEAOCTATOYHO C(HOPMHUPOBAHBI HABBIKU
YCTHOM peyu.
Oyenka omeemos yuawuxcs npu nposedeHUU NPaKmuyecKux pabom
Onenka "oTIMYHO"CTaBUTCS B CIEAYIOIIEM CIIy4ae:
-MpakTU4yeckass paboTa BBHIMOJHEHAa B TOTHOM oOBeMe ¢ coONIofeHHeM HeoOXOoIuMOoi
MOCJIEIOBATETFHOCTH MTPOBECHHUSI OMIBITOB U HU3MEPEHUH;
-yJaluics caMOCTOSITENIbHO U PAallMOHAIEHO CMOHTHPOBANl HEOOX0AUMOE 000PYAOBaHUE, BCE OTBITHI
MIPOBEN B YCIOBHX U peXUMaX, 00eCIeUNBAIOINX MOJIy4YeHUE MPaBUIBHBIX PE3yIbTaTOB M BHIBOJIOB;
coOuro1an TpeboBaHus 0€30MaCHOCTH TPY/AA;
-B OTYETE MPABWIHHO M AaKKYpAaTHO BBITIOJHUI BCE 3aMUCH, TAOIUIIbI, PUCYHKH, YEPTEKH, TpauKH,
BBIYHCIICHUS; IPABIIILHO BBITIONHWII aHAIHU3 MOTPEITHOCTEH.
OueHka "xopouio'cTaBUTCA B CIEAYIONIEM CIIydae:
BBITIOJIHEHUE MPAKTUYECKOW paboOThl YAOBIETBOPSET OCHOBHBIM TPEOOBAHUSM K OTBETY Ha OIEHKY
"5", HO ydJamuiicsi MOMYCTHJI HEJOYEThl WU HEerpyOble OIMOKW, HE TOBIHUSBIINE HA PE3YIbTAThI
BBITIOJTHEHUS pabOTHI.
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Oruenka "y0BJIETBOPUTENBHO" CTABUTCS B CIICIYIOIIEM CiIydae:

- pe3yibTaTt BBIIIOJIHEHHOM 4YacTu HpaKTHHGCKOﬁ pa6OTBI TaKOB, 4YTO IIO3BOJICT TMOJYYUTH
HpaBHJ’IbeIﬁ BBIBO/JI, HO B XO/JI€ ITPOBCACHM OIIbITa U I/I3MepeHI/II71 GBIJ'H/I AOIMYHICHBI OIINOKH.

OrueHka "HeyAOBJIETBOPUTEIHHO" CTABUTCS B CIICIYIOIIEM Cllydae:

- pe3y/IbTaThl BBITIOJHEHUS TNPAKTHUYECKOW pabOTHl HE IO3BOJIAIOT CIENaTh NPaBUIBHBIN BBIBOJ,
HU3MEPCHM, BBIYHMCIICHUA, Ha6JIIOI[€HI/I$I IMPOU3BOANIIMCH HECIIPABUJIBHO.

KOHTPOJII)HO — OIICHOYHbLIE CpEACTBA

IIpeomem acmponomuu

becena

1. B yem cocTosiT 0COOEHHOCTH aCTPOHOMUU?

2. Kakue KoopAMHATHI CBETUJI Ha3bIBAIOTCSI TOPU30HTAIBHBIMU?

3. Onumure, kak koopauHaThl CostHIla OyAyT MEHSATHCS B IPOIIECCE €r0 ABUKEHUS HaJl TOPU30HTOM B
TEYEHHE CYTOK.

4. Tlo cBoeMy nuHeitHOMY pazmepy auametp Connia 6osbine quamerpa Jlynst npumepHo B 400 pas.
[Touemy uX yrioBble TMaMeTphl IOYTH PABHBI?

5. 1 4yero ucnoJsib3yercst TeaecKon?

6. UTo cumTaeTcs riIaBHOW XapaKTEpUCTHKOM Teseckona?

7. Ilouemy npu HaOMIOACHUAX B TEJIECKOI CBETHIIA YXOIAT U3 MOJI 3pEHUA?

OcHosbl npakmuqecmﬁ acmpoHomuu

OpoHTATBHBIN OIIPOC

1.Kak Ha3bIBaIOTCS CICIHMAIBHBIC HAYYHO-HUCCIIEA0BATEIbCKUE YUPESKACHUS IJIs1 TPOBEACHUS
acTpOHOMHUYECKHUX HaOmoaeHui? [IpuBeaure nmpuMepsl.

2.Yto Ha3bIBalOT co3Be3aueM? CKOJIBKO CO3BE3/IMI HACUMTHIBAETCSI B HACTOSIIEE BpeMsi?
3.Kak pacnonaraercs 0Cb MUpa OTHOCUTEIILHO 3€MHOM OCH?

4. B kakoMm MecTe 3eMJId B TEYCHHUE T0JIa MOKHO YBUETh BCE 3BE3/IbI 000MX TOJTyIIapuii?

5. Kosepor, /Ipakon, PriOb1, JIeB, Becsl, Pak.

Haiinmure numraee B 3ToM cricke. OOOCHYHTE CBOM OTBET.

6.0mnpenenuTe 1o 3BE€3HOM KapTe IKBATOpUATIbHBIE KOOPAMHATHI CIEAYIOIINX 3BE3/:

1)a Becos; 2)B JIupsr

7.Ucnionb3ys MOABIKHYIO KapTy 3B€3IHOTO HeOa MpUBEANUTE IPUMEPHI CO3BE3INH HEBUAMMBIX
B Hallleil MECTHOCTH.

8.C mBrKeHHEM KaKuX HeOECHBIX TN CBs3aHa CTPYKTYpa KalleHaapeii?

WNHnuBuayanbHBINA OIIPOC

1. Yto HaA3BIBaETCA CO3BE3AHEM?

2. IlepeuncnauTe U3BECTHBIE BAM CO3BE3IUA.

3. Kak 0003Ha4aroTcs 3Be3/bl B CO3BE3USIX?

4. 3Be3nHas BennunHa Beru pasHa 0,03, a 3Be3qHas BenuuuHa [{eneba cocrapnser 1,25. Kakas u3
3TUX 3Be€3] sipue?

5. Kakas u3 3Be3/1, TOMEIIEHHBIX B MPUIOKEHUH V, SIBISETCS caMoil craboit?

6*. Kak BbI 1ymaere, noueMy Ha ¢oTorpaduu, NOIydeHHON ¢ TOMOIIBbIO TENECKOTa, BUHBI OoJiee
ciabbie 3BE3/Ibl, YeM T€, KOTOPhIE MOKHO YBHJIETh, TTISAsI HETIOCPEACTBEHHO B TOT K€ TEIECKOI?

becena
1. Kakue koopuHaThl CBETHIIa Ha3bIBAIOTCS SKBATOPUATILHBIMU?
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2. MeHSI0TCS M SKBATOPHAIIBHBIE KOOPMHATHI 3BE3/Ibl B TEUCHHE CYTOK?

3. Kakue 0coOEHHOCTH CyTOYHOTO JBM)KEHUS CBETHII TIO3BOJISIFOT UCIIOJIb30BATh CHCTEMY
9KBATOPHUAIIBHBIX KOOPAUHAT?

4. Tlouemy Ha 3B€3HOM KapTe HE NI0KA3aHO IOJIOKEHUE 3eMIIH?

5. [loueMy Ha 3Be3HOI KapTe U300pake€Hbl TOJIBKO 3B€3/1bl, HO HET HU CousHua, Hu JIyHbI, HU TUIaHEeT?
6. Kakoe CkJIOHEHHE — NOJI0KUTENbHOE WM OTPULIATEIIBHOE — UMEIOT 3BE3/1bl, HaXOAALIMecs K
LEHTPY KapThl OJmKe, 4eM HeOeCHBbIN IKBaTOp?

[IpakTrdeckoe 3ansTHE «OMpeeneHne MoJIOKEHUsI CBETUII C YUETOM TeoTrpadruecKoi MUPOTHI
MECTHOCTH »

KonTtponsHbIE BOITPOCHI

1. B xakux Toukax HEOECHBII 3KBATOp MEpPECEKaeTCsl C TUHUEH ropu3oHTa?

2. Kak pacroaraercs 0Cb MUpa OTHOCUTEIBHO OCH BpaIlieHus: 3eMiii? OTHOCUTENBHO TUIOCKOCTH
HebecHOTO MepuaraHa?

3. Kako#i kpyr HeOecHO cdepbl BCe CBETHIIA TIEPECEKAIOT JIBAXK/IBI B CYTKH ?

4. Kak pacroyiaratorcsi CyTO4HbI€ ITyTH 3B€3]] OTHOCUTEIIBHO HEOECHOTO IKBAaTOpa?

5. Kak o Buy 3Be31HOTO Heba M €ro BpaIIeHUIO YCTAHOBHUTh, YTO HAOIIOATEIh HAXOAUTCS Ha
CeBepHOM noJroce 3eminn?

6. B xakoM MmyHKTE 36MHOTO II1apa He BUIHO HU OJTHOM 3Be3b6I CeBEpHOT0 HEOECHOTO MOTyIIapus ?

Cmpoenue conHeyHou cucmemol

becena

1. B yem otnuuue cucrembl Konepuuka ot cuctemsl [Itonemes?

2. Kakue BBIBOBI B MOJIb3Y F€IUOLICHTPUYECKON cucTeMbl KomepHrKa ciieIoBaJIM U3 OTKPBITUH,
C/IE€TIaHHBIX C MMOMOIIBIO TelecKomna?

Baxonwvl 0sudicenus nebecHvix mej
[IpakTrueckoe 3aHsATHE «3aKOHBI IBMKEHUS HEOSCHBIX TEI
KoHTponbpHBIE BOITPOCH
1. Krory wim k ceBepy oT 3eHuTa KyinbmuHupyet CosHie?
2. Kakoit ¢hopMyIioi yisi BBIYUCIESHUS BBICOTHI CIEAYET BOCIOIb30BaThCs?
3. Paccuuraiite BoicoTy ComHIa.
4. . DxBaropuayibHbIe KoopauHaTel CosHila. OnpenenuTe KaleHIapHyo 1aTy U CO3BE3/IUE, B
kotopoM HaxoauTtcst CoJtHIIE.
5. Kakas spkas 3Be31a Haxoautcst BOm3u ConHna 12 okTsa6ps?
6. IIpsamoe Bocxoxaenue Comnna [ = 74 50muH. Kakas spkast 3Be371a HaXOIUTCS B 3TOT JIEHb
Henmaneko ot CoiHia?

WNuauBuayalbHbIN OIIpOC

1. Chopmynupyiite 3akonsl Kemepa.

2. Kak MeHsieTcs CKOpOCTh TUIAHETHI IIPH €€ MePEMEIIEHUH OT ademust K Mepuresinto?

3. B kakoii Touke opOUTHI IIaHeTa 001aaeT MaKCUMaJIbHOM KUHETUYECKOH sHeprueii?
MAaKCUMaJbHOM MOTEHIUAILHOMN YHEpTUuei?

3amaun

Ycnosue 3agaun. [TycTh Teno M3BECTHOM MacChl M JIBUYKETCS 1O U3BECTHOM AIUTUTITUYECKON
TPAEKTOPUH CO BCEMH M3BECTHBIMU MTapaMeTpaMy JBUKEHHS (BETUYMHON U HAIlpaBJIEHHEM BEKTOpa
CKOPOCTH M YCKOPEHUS B JTF000H TOUKE TPACKTOPHUH IBMKEHHS U B TI000I MOMEHT BpEMEHH,
KOOpJIUHATAMHU JBUKEHHS U T.]1.).

TpeOyeTcs onpeaenuTh HaMpaBlIeHHE U BETUYUHY IEHTPOCTPEMHUTEIHLHON CHITHI B

MIPOU3BOJILHOM TOYKE TPACKTOPUH JIBIKEHUSI.
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Ilpupooa men Conneunoti cucmembi

@pPOHTAIBHBIN OIIPOC
1. OcHoBHbIE NOJIOKEHUSI COBPEMEHHOM TUIOTE3bl O (opMUpOBaHUU BeexX Tea CONHEYHOW CHCTEMBI

W3 €MHOTO ra30MbLICBOr0 00JIaKa;
CoyHeYyHas CHCTEMa,;

[Inanera, ee CiyTHUKH;

[InaneTsl 3eMHOM IPYIIIIbL;
IInaHEeTHI-TUTAHTEI;

o0 A W

Mansie Tenma, acTepoubl, IUIAHETHI-KAPJIMKHA, KOMEThI, METEOPOHUbl, METEOPbI, OOJIUIHI,
METEOPHTHI;

NuauBuyanbHbINA OITPOC

1. Kakue ocoOeHHOCTH pacpoCTpaHEHHs BOJIH B TBEPABIX TENAX U KUJIKOCTIX UCHOJIB3YIOTCS MPU
CEHCMUYECKHUX UCCIIEIOBAHMIX CTPOCHUS 3eMIINA?

2. Ilouemy B Tponocepe TeMiieparypa ¢ yBeITUUEHHEM BBICOTHI a1aeT?

3. YUem OOBSACHSIOTCS pa3audusl TUIOTHOCTH BEIIECTB B OKPYXKAIOIEM Hac Mupe?

4. TloueMy mpu SICHOU TOTO/IE HOYBIO MPOUCXOIUT HanOOoJIee CUIIHLHOE IMOX0JI01aHHe?

5. Buanst 11 ¢ JIyHb Te jke co3Be31us (BUAHBI JIM OHU TaK XKe), 4To U ¢ 3emiin?

6. HazoBuTe ocHoBHBIEC (hopMBbI penbeda JIyHBbI.

7. KakoBbl (puznueckue ycaoBus Ha moBepxHocTH JIyHb1? UeM U 1o KakuM IpUYMHAM OHU
OTJINYAKOTCS OT 3€MHBIX?

becena

1. Kak oT14uTh Mpu HAOMIOACHHUSIX aCTEPOUI OT 3BE31bI7

2. KakoBa ¢opma GonbinHcTBa acteponioB? KakoBel mpuMepHO UX pa3zMepbl?

3. Yem oOycnoBieHO 00Opa30BaHUE XBOCTOB KOMET?

4. B KakOM COCTOSIHUM HaXOJMUTCS BEHIECTBO fAJIpa KOMETHI? €€ XBocTa?

5. MoskeT i1 KoMeTa, KOTopast Mepruoandecku Bo3BparaeTcs K CoJIHIly, 0CTaBaThCsl HEU3MEHHOW?
6. Kakue siBiieHus HAOMIOIAIOTCS MPU TTOJIETE B aTMOC(Epe Te C KOCMHUYECKON CKOPOCTHIO?

7. Kakue TUITBI METEOPUTOB BBIJCIISIFOTCS 110 XUMHYECKOMY COCTaBY?

Connye u 36e30vl

OpoHTaNBHBINA OMPOC

1. I3 KakuX XUMHYECKUX 2JIEMEHTOB cOCTOUT COJIHIE U KAKOBO UX COOTHOIIEHUE?

2. KakoB uctoynuk 3uepruu nznydenust Cosnua? Kakue n3MeHeHUs ¢ ero BeIecTBOM IPOUCXOIAT
IIpH 3TOM?

3. Kakoii cnoii ConHua sIBIS€TCSI OCHOBHBIM MCTOYHMKOM BHJIMMOTO U3JIy4€HUs?

4. KakoBo BHyTpeHHee cTpoeHue Connua? Ha3oBuTe 0CHOBHBIE CIIOU €ro atMochepsl.

5. B xakux npezaenax usmMeHsercs Temneparypa Ha CosHile oT ero neHtpa a0 gotocdepsi? 6. Kakumu
crioco0amu OCYILECTBIIAETCS NepeHoc 3Hepruu u3 Hep CoHLa Hapyxy?

7. Uem oObsicHseTca HaOmonaemas Ha CoJtHIe rpaHysuus?

8. Kakue nposiBieHHs COTHEUHON aKTUBHOCTH HAOMIONAIOTCS B Pa3IMYHBIX CIIOSX aTMOC(EpHI
Connua? C yem cBsiz3aHa OCHOBHAs! IPUYMHA ITUX SBJICHUIN?

9. Uem 00bsCHAETCA IOHUKEHUE TEMIIEPATyphl B 00JIACTH COJIHEYHBIX MATEH?

10. Kakue siBjeHus: Ha 3eMJie CBSI3aHbI C COJTHEYHON aKTUBHOCTHIO?

NuauBuayanbHbINA OIIPOC
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1. Kak ompeensitoT paccTosiHUA J10 3B€317

2. OT 4ero 3aBHUCHUT IIBET 3BE3/b17

3. B uem rnaBHas npu4rHa pa3idyuus CIIEKTPOB 3Be3]17
4. Ot 4ero 3aBUCHUT CBETUMOCTE 3BE3/bI7

becena

1. Uem oOBsACHSIETCS U3MEHEHHE IPKOCTH HEKOTOPBIX IBOMHBIX 3BE3117

2. Bo cKoJIbKO pa3 OTINYAIOTCS pa3Mepbl U INIOTHOCTH 3BE€3]1 CBEPXTUTAHTOB U KapJIUKOB?

3. KakoBsI pa3mepsl caMbIX MalleHbKUX 3Be31? CrieKTpanbHas Kiaaccu(UKaIus 3B€3/]. DBOIIOIHS
3BE3]

Cmpoenue u 26onoyus Becenennoti

becena

1. KakoBa cTpykTypa u pa3mepsl Hamel ['anakTiuku?

2. Kakue 00beKTEI BXOIAT B cocTaB [amakTukm?

3. Kak mposiBnsieT cebst Mmexx3Be3anas cpena? Kakos ee cocrap?

4. Kakvie MICTOYHUKH paJuoON3IydeHUs] U3BECTHBI B HalIew | amakruke?
5. UeM pa3niyaroTCcs pacCesTHHBIE U IAPOBBIE 3BE3THBIE CKOTUICHUS?

@pOHTAIBHBIN OITPOC

1. Kak onpeaenstoT paccTOsIHUS 10 TATAKTUK?

2. Ha kakue oCHOBHbIE THIIBI MOYKHO Pa3euTh T'aJaKTUKU [0 X BHEIIHEMY BUAY U (popme?
3. UeM paznuyaroTcs MO COCTaBY M CTPYKTYpPE COUPATbHBIE U AJUIMNTUYECKUE TATAKTUKHU ?

4. UeMm 0OBSACHSIETCS KPACHOE CMEIIICHHUE B CTICKTPAX TaJIaKTHK?

5. Kakune BHerajnakTHyeCcKue HCTOYHUKH PAJUOU3ITYyYCHUS U3BECTHBI B HACTOSIIEE BpeMs?

6. UTo sBIAETCS NCTOYHUKOM PAJMOU3TYYEHHUS B PAIUOTATaAKTUKAX ?

NuauBuayanbHbINA OMIPoC

1. Kakue ¢akTbl CBUAETEIBCTBYIOT O TOM, YTO BO BCelneHHOM MPOUCXOIUT MPOLIeCC IBOTIOINUN?

2. Kaknie XuMHUYECKHE 3JIEMEHTHI SBJISIOTCS HanboJiee paclpoCTpaHeHHBIMU BO BeeneHHo, kKakue —
Ha 3emie?

3. KakoBO COOTHOIICHHE MacC «OOBIYHOM» MAaTepUH, TEMHOW MaTepUU U TEMHOU SHEPTUH?

Kusnw u pasym 6o Bcenennoii

Temsl 111 cooOIeHUI

Kuznb, pazpenieHnas Beenennoi

3a npegenamu caslmuMocTy. Hain agpec Bo BeeneHnoi.
3arajiku BpeMEHU

3aragku 3Be3JHOTO HeOa

3Be3HOE HEOO

Hama I'amakTuka

O kocmoce

YTpo KOCMUYECKOM 3PbI

O duznueckux sBIEHUAX Ha 3eMIie U B KOCMOCE B YCIIOBUSX HEBECOMOCTH.
3Be3/HbIe y30pbl HeOa

3BE3HBIN MTyTh

3Be3bI B )KU3HH YEIIOBEKA.

3Be3/bl JalieKue U OJIU3KHE.

3BE3/16I 30BYT
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3Be3/1bl, XUMHUYECKHE JIEMEHTHI U YETIOBEK.

3BE3aHOE HEOO — BENUKask KHUTa TPUPOIBI.

Wnen MHOXECTBEHHOCTH MUPOB B pabdortax . bpyHo.

Wnewn cymecTBOBaHUS BHE3EMHOTO pa3yma B paboTax GpriocopoB-KOCMHUCTOB.
[TpoGnema BHE3EeMHOTO pa3ymMa B Hay4HO- ()aHTACTHUECKOH JHMTEpaType.
Merozaps! MoncKa 3K30IUIAHET.

WcTopus paguonociaaHuii 3eMJISH APYTrUM HUBUIH3ALHM.

Hcropus noucka painoCUrHanoB pasyMHBIX IUBUIA3ALUN.

MeToabl TEOPETHUECKON OLIEHKH BO3MOKHOCTH OOHAPYKEHHSI BHE3EMHBIX IMBUIIA3ALIAI
Ha COBPEMEHHOM 3Tale pa3BUTHS 3EMJISH.

[IpoexTsl epecenenrs Ha ApYyrue MmiIaHeThl.

JuddepeHnpoBaHHbIN 3a4eT

1. [lepeuenb BonpocoB k audpepeHuupoBaHHOMY 3a4eTy no aucuuiviude b/I. 8 Acrponomus
1.AcTpoHOMUS, METO/IBI ACTPOHOMUYECKHX HAOIIOICHUH, CBS3b C IPYTUMH HayKaMHu.
2.HebecHas cdepa u ee onrcaHue.

3.I'opusoHTaNIBHAS cUCTEMa KOOPAUHAT CBETHIIL.

4.OKxBaTopUalIbHAsl CUCTEMA KOOPJAMHAT CBETHIL.

5.BepxHsis U HUKHSAS KyJIbMUHALIMS.

6.Bocxosaniue u Hezaxoaamue ceerriaa. HeBocxoasamue u He3axoaA1Ire CBETHIIA.
7.0ceHHee M BeCEHHEE PaBHOACHCTBHE, 3UMHEE U JIETHEE COJTHIIECTOSTHUE. DKITUTITUKA.
8.Cnoco0sI onpeenieHnst reorpad@uueckoi IUpOTHI.

9.Kondwuryparus u kBaaparypa rjiaHerT.

10.Coenunenue, 3510Hranust, (POTUBOCTOSHUE TJIAHET.

11.CuHOIMYECKHUI B CHACPUICCKUI TIEPHO Il OOpAIIeHUsI TUTAHET.
12.I'eouieHTpHrYECKas U reJIMOLEHTPUYECKass CUCTEMA MUpa.

13.3akons! Kemepa.

14.3axons1 Kemnnepa B popmynmupoBke HeroToHa.

15.11apamtakc. ['opu30HTaIBHBINA SKBATOPUATBHBIN Napaiake. YTJIOBOW paauyc CBETUIIA.
16.11apasiakTHYECKOE CMEILICHUE.

17.®opma 3emiin.

18.Da3bl TyHBI.

19.Conneunsle u yHHbIe 3aTMeHMs. Capoc.

20.JIyna: crpoenue, pusnueckre ycaoBuUs Ha MOBEPXHOCTH.

21.1lnaneTsl 3eMHOM IPYHIBI U UX XapaKTEPUCTUKHU.

22.11naHeThI-TUTaHThl U UX XapaKTEPUCTUKH.

23.Actepouibl ¥ UX XapaKTEPUCTHKHU.

24.KomeTsl: mpupoia, OpOUTHI, CTPOCHHE.

25.MeTeopuThl, BUIbI METEOPUTOB.

26.MeTteopsl, 60K IBIL.

27.CoJHILIe: CTPOEHUE U XapaKTEPUCTUKH.

28.ConHeuHble MATHA, (PaKelbl, TPaHybl, MIPOTYOEpaHIIbL.

29.0ueprust Conniia. CoMHEUHBIE BCIIBIIIKH, COTHEYHAS] aKTUBHOCTD, COTHEUHBIE OypH.
30.CriocoObl onpesieneHust pacCTOsSHUH 10 3Be31.

31.Bunumbie u aGCOMIOTHBIE 3BE3/IHBIC BETUYHHEI.

32.ITpocTpaHCTBEHHBIE CKOPOCTH 3BE3/I.

33.9¢ddexr Jomnepa.

34.3akon Credana-bonpumana.

35.3akoH Buna.

36.Knaccuduxarus 38e31. Buasl 38e3 .

37.®du3ndecKre XapakKTepUCTUKH 3BE3I.
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38.CocTaB ¥ CTpOCHUE raJaKTUKH.
39.Knaccuduxarys raJakTuk.

40.3akon Xab0mna. [Tocrostnnas Xa66ma.
41.PenukTOoBOE U3ITYUCHHE.

42 KpacHoe cMelIeHHeE.

43.Teopus A. A. ®puamana.

44 TIpoucxoxIeHUE U DBOJIIOIMS TATAKTUK U 3BE3].
45 Tlpoucxoxaenue mianet (teopun M. Kanra, I1. Jlannaca, B. I'. ®ecenkosa u O. HO. [lImuara).

2. OueHKa 0TBeTa 00y4YaIOUIErocsi Ha BONPOChl A ¢epeHInpPoOBaAHHOIO 3a4eTa
OreHka oTBeTa 00yJaronierocs Ha BOpockl 1up¢epeHmpoBaHHOro 3a4era

DJeMeHTEI CoJiepskaHue MKaJIbl OTICHUBAHUSI
OLICHUBAHUS HeynosnerBopurens | Y10BIETBOPHUTEID Xopomo OTnnyHO
HO HO
CooTBeTCTBUE IlonHoC 3HaUNTEIbLHBIE Hesnauntensn | [lomHOC
OTBETOB HECOOTBETCTBUE I10 MOTPEITHOCTH 130 COOTBETCTBHE
hopmyTupOBKaM BCEM BOTpPOCaM MOTPEITHOCTH
BOITPOCOB
(3agannii)
Crpykrypa, [Tonnoe 3Ha4YMUTENbHOE Hesnaunrensno | CooTBeTCTBHE
MOCJICIOBATEIBHOC | HECOOTBETCTBHE HECOOTBETCTBHE e KPUTEPHIO NPHU
Th U JIOTUKA KPUTEPHIO. KPUTEPHIO HECOOTBETCTBHE | OTBETE HA BCE
OTBETa. YMCHHE KPUTEPHIO BOIIPOCHI.
YeTKO, ITOHSITHO,
rpaMOTHO U
CBOOOHO M3JIararh
CBOHM MBICIIH
3HaHne IlomHOC HEe3HAHME HNmeroT mecTo HNmeroT mecto ITomHOC
HOPMAaTHUBHBIX, HOPMAaTUBHOM U CYILIECTBEHHBIE HECYIIECTBEHH | COOTBETCTBUE
MPaBOBBIX paBOBOM 0a3bl U YIYIICHUS bI€ YIIYIICHUS U | JAHHOMY
JIOKYMEHTOB U CIIeMAJIbHOM (He3HaHMe HE3HaHUE KPUTEPUIO
CIIeMaJIbHOM JUTEPaTyphbl 0OoJbIIEH YaCTH U3 | OTAEIBHBIX OTBETOB Ha BCE
JINTEPATYPHI JIOKYMEHTOB U (€ TMHUYHBIX) BOIIPOCHI.
CHeIHAIIbHOM paboT U3 yncna
JUTEPATYPHI 110 00s3aTeNbHON
Ha3BaHUIO, JUTEPATYPBI.
COJIEP)KaHUIO U
T.J.).
YMeHue yBA3bIBaTh | Y MEHUE CBA3aTh YMeHue cBsI3aTh YMeHue ITonnoe
TEOPHIO C TEOPHIO C IPAKTUKOM | BOIPOCHI TEOPUH U | CBSI3ATH COOTBETCTBHE
MPaKTUKOM, paboTHI HE MPaKTUKU BOIIPOCHI JTAHHOMY
B TOM YHCIIC B HPOSIBIISIETCS. MPOSIBISETCS TEOpUU U KPUTEPHIO.
o0iactu peaxo. MPaKTUKH B CnocoOHOCTh
npodeccrnoHaIbHO OCHOBHOM WHTETPUPOBATH
it paboTHI MPOSIBIISIETCS. 3HAHUA U
MPUBJIEKATh
CBEJICHHS U3
Pa3IUYHBIX
Hay4HBIX cep
KauectBo otBeToB | Ha Bce OtBeThI HA 1. JaHbI JlaHbl BepHbIE
Ha JIOMIOJIHUTEIIbHBIC OOJBIIYIO YaCTh HETIOJIHEIC OTBETHI Ha BCE
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JIOTIOJTHUTENIbHbBIE
BOIIPOCHI

BOIIPOCHI
IIpEenoIaBaTells JaHbl
HEBEPHBIE OTBETHI.

JOTIOJTHUTEIIBHBIX
BOIIPOCOB
MIPEIOIaBaTENs
JIaHbl HEBEPHO.

OTBETHI HA
JIOTIOJIHUTEIIbH
bI€ BOIIPOCHI

npenoaaBaTeciis.

2. Jlan oguH
HEBEPHBIN
OTBET Ha
JIOTIOJIHUTEITbH
bI€ BOTIPOCHI

npenoaaBarTciis.

JIOTIOJIHUTEIIbH
bI€ BOIIPOCHI
IIPEIoJaBaTelIs.

[Ipumeuanue: utoronas oneHka GOpMUpYETCs KaK CpeliHss apupMeTHUecKas pe3yabTaToOB 3JIEMEHTOB

OILICHMWBAaHUs.
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