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JIMCT JTOTIOJITHEHUI M N3MEHEHWM (AKTYAJIN3ALINN)

B pabouyto nmporpamMmmy IUCHMILIAHbI
bJI.12 ActpoHomus

IO CIICHHUAJIBHOCTH

08.02.01. CrpouTenbCTBO U AKCIUTyaTalMs 34aHUN U COOPYKEHUMN

Ha ocuoBanuu penienus 3aceaanus [1TIK

MarteMaTU4YECKUX 1 O6H_II/IX CCTCCTBCHHOHAYYHbBIX THUCITMITIIMH

ot «11» mapta 2020 r. npotokoJ Ne 4

B pabouyro nmporpammy Ha 2019 rojx HaOopa BHECEHHI CIEAVIOMINE W3MEHEHUS:

Ne/nHanmeHoBaHMe pazena

Hogas penakuus

OnucaHne MaTepuanbHO-
TEXHUUECKOH 0a3bl

Jlonommauts: Free Conference Call

MeTognyeckme matepuansi

JIOTIOJTHUTE: IPOBEJIEHUE Y4eOHOTO MPOIecca MOKET
OBITH OPraHn30BaHo ¢ ucrnonb3oBanueM DMOC yHu-
BEpPCHUTETA U B IIUPPOBOI1 cpesie (rpymibl B COLUATb-
HBIX CETsX, JIEKTPOHHAs MOYTa, BUAECOCBA3b U APY-
rue 1maThopMbl). YueOHbIe 3aHATUS ¢ IPUMEHEHUEM
TUCTAaHIIMOHHBIX 00pPa30BaTEIbHBIX TEXHOJIOTUI
(JOT) mpoxonsiT B COOTBETCTBUU C YTBEPKICHHBIM
pacniucanueM. Tekyluil KOHTPOIb U MPOMEKYTOYU-
Hasl aTTecTalusl 00yJarouuxcsi IpOBOAUTCS C MPHU-

menenuem J1OT.

IIpencenarens LK

Atesy

/Nneuna U.E./




Pabouas mporpamma mucumruimael BJ1.8 Actponomusi paspabortana B coorBercTBUH DPI'OC
COO (mpuxa3z Munobpnayku Poccun ot 17 mast 2012 r. Ne 413)
[Iporpamma opueHTHpOBaHA Ha y4eOHHK: AcTpoHomus : y4eO. mocobue mis CIIO / otB. pea. A.B.
Konomuern, A.A. Cadonos. — M. : U3narenbctBo FOpaiit, 2018. — 277 c.

Oobuiaa xapakmepucmuka OuCyUnIUHbL
N3ydeHne acTpOHOMUM HAIIPaBJIEHO Ha JOCTWKEHHUE CIEAYIOIIMX LeJIeH:

— OCO3HAaHWE MPUHIUIHAIGHON POJM aCTPOHOMHHM B TO3HAHWUU (DyHITaMEHTATBHBIX
3aKOHOB TPHUPOJLI U (POPMUPOBAHMU COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTUHBI
MHUpA;

— npuoOpereHue 3HaHUM O (pU3MUecKOW MpHUpojae HEOECHBIX TNl U CUCTEM, CTPOCHUS U
ABOJIIONIMKM BceneHHoM, MpPOCTpaHCTBEHHBIX M BPEMEHHBIX MaciTabax BceneHHOH,
HanOoJiee BaXKHBIX ACTPOHOMHUYECKHX OTKPBITHUSIX, OMPEICIMBIINX PA3BUTHE HAYKU M
TEXHUKU;

— OBJIaJICHUE YMEHHUSMH OOBSICHSATH BUIMMOE TOJIOKEHHUE U JIBH)KEHUE HEOECHBIX Tell
MPUHIIAIIAMHA ~ OTIPEJICJICHUS] MECTOTIOJIOKEHUSI W BPEMEHH TI0 aCTPOHOMHYECKUM
00beKTaM, HaBBIKAMU MPAKTUYECKOTO MCIOJIb30BAHUSI KOMITBIOTEPHBIX MPUIIOKEHUN JIIST
oTpe/ieNieHus BUa 3B€3JHOr0 Heba B KOHKPETHOM ITYHKTE JIJIs 33JJaHHOTO BPEMEHU;

— pa3BUTHUE MTO3HABATEJIbHBIX HHTEPECOB, MHTEIIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEM
B Ipolecce MpUOOpeTeHUs 3HAHUM MO aCTPOHOMHMM C HCIOJIb30BAHUEM PpPa3IMYHbIX
HWCTOYHUKOB MH(OPMAITUK U COBPEMEHHBIX MH(OPMAITMOHHBIX TEXHOJIOTHH;

— HCTIOJIb30BaHUE MPUOOPETEHHBIX 3HAHWW M YMEHHMM U PEIICHUs] MTPAKTUYECKUX 3a/1ad
MMOBCEIHEBHOMN JKU3HH;

— (opMHpoBaHHE HAYYHOTO MUPOBO33PEHHUS;

— (opMupoBaHHE HABBIKOB HCIIOJIb30BAHUS €CTECTBEHHO-HAYYHBIX U OCOOEHHO (DHU3UKO-
MaTeMaTHYeCKUX 3HAHUU JUIsi OOBEKTUBHOTO aHaM3a YCTPOWCTBA OKPYXKAIOIIET0 MHUpa
Ha IpUMepe TOCTHKEHUN COBpEMEHHON acTpOo(U3UKH, aCTPOHOMUU U KOCMOHABTHKH.

ba3oBb1il ypOBEHB

[Ipenmer actpoHomuu. Poib acTpoHOMHUM B pa3BUTUM LMBHIM3ALMUA. DBOJIOLHUS B3IJISI0B
yenoBeka Ha Bcenennyro. ['eonienTprueckas M renuolieHTpuueckas cucteMbl. OCOOEHHOCTH METOOB
Mo3HaHusi B acTpoHomuu. lIpakTHueckoe MpUMEHEHHWE aCTPOHOMHYECKHUX uccienoBaHuil. Vcropus
pa3BUTHSI OTEYECTBEHHOW KOCMOHABTUKHU. [lepBblii MCKYCCTBEHHBIM CIYTHUK 3emiu, mojer HO.A.
lNarapuna. JlocTrkeHHsI COBPEMEHHON KOCMOHABTUKH.

OcHoBBI TIpakTHuYeckod actpoHomuu. HeGecHas cdepa. OcoOble TOUKM HEOECHOW Cdephl.
HebecHble koopauHathl. 3Be3/1HasE KapTa, CO3BE3AMS, UCIIOJIb30BAHNE KOMITBIOTEPHBIX MPUIIOKEHHUH IS
oToOpaxkeHUs 3Be3HOro HeOa. Bumumas 3Be3gnas BenuunHa. CyrouHoe ABKeHue cBeTus. CBS3b
BHUJIUMOTO PaCIOJIOKEeHUsI 00BEKTOB Ha HeOe U reorpaduyueckux KoopauHaT Habmomarens. JBukeHue
3emnu Bokpyr Connna. Buaumoe neuxenue u ¢asbl Jlynsl. CosHeuHble U TyHHBIE 3aTMeHUs. Bpems u
KaJeHAaph.

3akonbl JABWKeHHs HeOecHbix Ten. CrpykTypa U Macmtadbl CONHEYHOW CHCTEMBI.
Kondurypanust u ycinoBusi BUIMMOCTHU TUTaHET. MeTo bl ompesienieHus: paccTosHuii A0 Ten CoTHeqHOM
cUCTeMbl U UX pa3mepoB. Hebecnas mexanuka. 3akonsl Kemnepa. Onpenenenre macc HeOSCHBIX Tell.
JIBuKeHHe NCKYCCTBEHHBIX HEOECHBIX TETl.

Conneunas cucrema. [Ipoucxoxnenne Conneunoit cucremsl. Cucrema 3emis - Jlyna. [lnanerst
3eMHOM rpynmnsl. [InaneTsi-rurantel. COyTHUKY U KoJibla maHeT. Mainbie Tena ColMHEYHON CHUCTEMBI.
AcTeponiHas OMACHOCTb.

MeToabl aCTpPOHOMUYECKUX UCCIEI0BAHUN. DIEKTPOMArHUTHOE U3ITy4€HUE, KOCMUYECKUE JTyUn
U TpaBUTAIMOHHBIE BOJHBI KaK HCTOYHUK HHGPOPMAIMU O TMPHUPOAEC M CBONCTBAX HEOECHBIX TeTl.
HazemHble U KOCMHUYECKHE TEJIECKOTbI, MPUHIHM UX padoThl. Kocmuueckue anmapaTthl. CHEKTpanbHBIHA
a"amu3. D¢ dext Jomnepa. 3akon cmenenus Buna. 3akon Credana-bonbumana.
3Be3/bl. 3BE3/IbI: OCHOBHBIE (DU3UKO-XUMHYECKHUE XapaKTePUCTUKH U UX B3aWMHas CBs3b. PazHOOOpa3ue
3BE3/IHBIX XapaKTEPUCTHUK W UX 3aKOHOMepHOCTH. OmnpeneneHue pacCTOSIHUS A0 3Be3]l, Napajliakc.




JIBoliHbIE W KpaTHbIe 3Be3/bl. BHeconHeuHble I1iaHeThl. [IpoOiema CyliecTBOBaHUSA JKU3HU BO
Bcenennoii. BHyTpeHHee CTpOEHHME M HCTOYHHMKMA DHEPruu 3Be3l. [IpOMCXOXKIEHME XUMHYECKHX
251eMeHTOB. llepeMeHHble M BCHbIXMBarOIIME 3Be3/bl. KOpHuHEBbIE Kapiuku. DBOJIOLUS 3BE3[, €€
sTambl U KoHeuHble cramuu. Ctpoenue CouHIa, coyHEYHOW arMocdepbl. [IposBiIcHHS CONTHEYHOU
aKTUBHOCTH: IIATHA, BCIHBINIKH, MpoTyOepaHubl. [lepHoJu4yHOCTh CONHEYHOW aKTUBHOCTH. Pouiib
MarHuTHbIX noJied Ha CosHue. COTHEYHO-3EMHBIE CBA3H.

Hama Tanaktuka - Mneunsiii IIyre. CoctaB u cTpykTypa 'amakTtuku. 3Be3HbIE CKOIUICHHUSL.
Mex3Be31HbIM ra3 u b1k, Bpamenue ['anakruku. TemHas marepusi.
lNanaktuku. Crpoenue u 3Bostonus Beenennoit

OTkpblTHE JPYTUX TaJakTUK. MHOroo0pasue rajlakTUK W HMX OCHOBHBIE XapaKTEPUCTUKH.
CBepxMacCUBHbBIE YepHbIE AbIPbl U AKTHUBHOCTH ranaktuk. IlpencraBnenune o xocmosoruu. Kpachoe
cMmeleHue. 3akoH Xab6na. OBomonus Beenennoit. bonbimoii B3pei. PenukroBoe uznydenue. Temuas
SHEprusl.

Mecmo oucyunnunv 6 cmpykmype 00pazo8amenvHol nPOPAMMbL

B cootserctBue ¢ VII nuciumunna bJ1.8 Actponomust paccuntana Ha 46 yaca B roji, B TOM
yucie 40 yacoB neknuu, 4 yaca MpakTUYECKUE 3aHATHS, 2 yaca KOHCyIbTauui. /Jucnuninmna nzydaercs
BO 2 cemectpe | Kypca.



IInanupyemsble pe3yJibTaThbl 00yYeHH s

B pesynbraTe u3ydyeHus: AMCHUILTUHBI ACTPOHOMUS Ha YPOBHE CPEAHEro 00IIero o0pa3oBaHus:
OO0yuaromuiics Ha 6a30BOM YPOBHE HAYYUTCS:

MPUBOJUTH IPUMEPBIL: POJIM ACTPOHOMHUH B PA3BUTHH ITUBUIIU3ALIUH, UCTIOJIH30BAHUS
METO/IOB UCCJIEIOBAHUN B ACTPOHOMHMH, PA3IMYHBIX JUAMA30HOB JIEKTPOMArHUTHBIX
M3IIY4eHHH 15 norydeHust nHdopmainuu o6 o0bekTax BeenenHnoi, moxydaeHus
ACTPOHOMHUYECKOU MH(POPMAIIUN C TTOMOIIHI0 KOCMUYECKUX aMMapaToB U CIIEKTPAIHLHOTO
aHaJM3a, BIUSHUS COJTHEYHON aKTMBHOCTH Ha 3eMITIO;

OTIMCBIBATh M OOBSICHATD: Pa3JInUusl KaJIeHapeH, YCIOBHUS HACTYIJICHUS COJTHEYHBIX U
JIYHHBIX 3aTMEHHH, Pa3bl JIyHbI, CyTOUHBIE ABUKEHUS CBETUJI, IPUYMNHBI BO3HUKHOBEHUS
MIPUJIMBOB U OTJIMBOB; MPUHIIUI JEHCTBUS ONTUYECKOTO TEJIECKOIIa, B3aUMOCBSI3h (PU3UKO-
XUMHUYECKUX XapaKTEPUCTUK 3BE3]] C UCTIOJIb30BaHUEM JHArpaMMBbl "IIBET-CBETUMOCTSH ",
(bu3UYecKre MPUINHBI, OTPECISIIONTNE PABHOBECHE 3BE3]l, ICTOUYHUK SHEPTUH 3BE3]] U
MPOUCXOKIACHIUE XUMUUECKHUX AIEMEHTOB, KPaCHOE CMEIIIEHHE ¢ TTIOMOIIbIO Y dekTa
Homnepa;

XapaKTepU30BaTh 0COOCHHOCTH METOJIOB MMO3HAHKS AaCTPOHOMHH, OCHOBHBIE DJIEMEHTHI U
cBoiicTBa miaHeT COTHEYHOM CUCTEMBbI, METO/Ibl OIPEECIICHUS PACCTOSHUI U TMHEHHBIX
pa3MepoB HEOECHBIX TeJ, BO3MOYKHBIC ITYTH SBOJIIOIMH 3BE3/] PA3IMYHON MACCHI;
Haxo0JIUTh Ha HeOe OCHOBHBIEC co3Be3IMss CEeBEPHOTO MOTYIIapus, B TOM unciie: bombiras
Mengenuna, Manas Menseauia, Bomonac, Jlebens, Kaccuones, OpuoHn; cambie sipkue
3Be31bl, B ToM uncie: [lonspuas 3Be3na, Apkryp, Bera, Kanenna, Cupuyc, berenbreiize;
HCIMOJIb30BAaTh KOMITBIOTEPHBIE MPUJIOKEHU ISl onpeaeneHus nojoxenus Connua, JIyHs
Y 3BE€3]1 Ha JTIIOOYIO JIaTy U BPEMsI CYTOK ISl JAHHOT'O HACEJIEHHOTO MYHKTA;

HCIIOJIb30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHHS B MMPAKTHUECKOU JIEATETLHOCTH U
MMOBCEIHEBHOM KWU3HU JIJIS:

- MIOHUMAaHUS B3aUMOCBSI3U aCTPOHOMUU C IPYTUMH HayKaMH, B OCHOBE KOTOPBIX JIEKAT 3HAHUS 110
aCTPOHOMMUH, OTJIEJICHUE €€ OT JDKEHAYK;
- olleHMBaHus nH(popMaIuu, coaepxkaeics B cooomenusx CMU, MHTepHeTe, HaydHO -TIOMYJISIPHBIX

CTaTbiX.

O6V“IaIOHII/II‘/'ICH Ha 0a30BOM YPOBHE ITOJIYUHUT BO3MOXKXHOCTHh HAYUHUTHCA 00BACHATE:

—  CMBICJI HOHATHI: TEOLEHTPUYECKAsA U FeIMOLIEHTPUYECKAsl CUCTEMA, BUANMAsI 3BE3HAs
BEJINYMHA, CO3BE3HE, IPOTUBOCTOSIHUS U COCIMHEHUS IJIAHET, KOMETa, aCTEPOuL,
METEOP, METEOPUT, METEOPOUJ, IIJIAHETA, CITyTHUK, 3Be3/1a, CoTHEeUHas: CUCTEMA,
lNanmakTuka, BeenenHnasi, BCeMUPHOE U MOSICHOE BPEMsl, BHECOJIHEYHAS TUIAHETA
(7K301U1aHETA), CIIEKTpalIbHAS KIIACCHU(UKAIUS 3BE3/1, apaJIaKC, PEIUKTOBOE
n3nydenue, bonpmoit B3psiB, uepHas apipa;

—  cMBICT (PU3MYECKUX BEITMYHH: [TAPCEK, CBETOBOI 0/, aCTPOHOMUYECKAs eIMHUIIA,
3BE€3/IHAsl BEIMYHHA;

—  CcMBICT (PM3UYECKOT0 3aKoHa Xa00a;

— OCHOBHBIE 3TaIlbl OCBOCHUSI KOCMUYECKOTO IPOCTPAHCTBA;

— TUIOTE3bl NPOUCX0keHUA COTHEYHOUN CUCTEMBI;

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

— pazmepsl ['anakTuku, nojgoxeHue u nepuoj oopamenust CoaHIIa OTHOCUTENBHO IIEHTpa
I"anakTukuy;



Conepxanue TucUMILIUHBI (44 yaca)

IIpenmer acTtponoMuu (2 4)

[IpenMer acTpOHOMHUU: UCTOPUS, METOABI IIO3HAHUS, IPAKTUUECKOE IPUMEHEHHE.

OcHOBBI IPaKTHYECKOIl acTpoHOMuUH (8 4)

3Be3gHoe HeOo. ['opu3oHTanbHas cucTeMa KOOpAMHAT. ODKBAaTOpHAJIbHAs CUCTEMa KOOPJIUHAT.
[TopwxkHas kapta 3Be3gHOro Heba. CriocoOwl m3MepeHwms reorpaduueckoit mupoTel. OmpenencHue
MIOJIOKEHHSI CBETHII C YUeTOM Teorpaduueckoid mmpoTsl MecTHOCTH (IIpakTrueckas padota Nel).

Ctpoenue CostHeuHOM cucTeMbl (2 4)

Crpoenune ComHEUHON CHCTEMBI.

3aKkoHbI IBHKeHUS HeDeCHBIX TeJ (8 u)

3akonbl Kemnepa u ux yrounenne Hrroronom. 3akonsl Kemnepa (pemenue 3amau). OnpeneineHue
paccrosHuid 10 Ten CosiHeYyHOW cucTembl. 3akOHbI JIBHKeHUs HeOecHbIX Ten (IIpaxTmueckas paborta
Ne2).

IIpupoaa ten CosHeuHoi cuctemsl (6 1)

Cucrema 3emus-Jlyna. Ilpupoma Jlywer. [lnmamerst 3emHON Tpynmbl.  [InaHETHI-TUTaHTHL
AcTepouibl, METEOPUTHI, METEOPHI, OOJTUIBI 1 KOMETHI.

Counue u 3Be31bl (8 1)

CosHlle M ero xapaktepucTuku. PaccrossHue 10 3Be3n. [IpocTpaHCTBEHHBIE CKOPOCTH 3BE3]L.
Ouznyeckas mpupoja 3Be3l. CBsA3b MeXIy (PU3MUECKHMMH XapaKTepucTukamu 3Be3a. Kitaccudukanus
3BE3/I.

Hama ranakruka — Mueunsii IIyts (2 u)

Hamra "'anakTuka: coctaB, cTpoeHue, BpallleHHE.

Crpoenue u 3BoJonus Beesiennoii (4 )

Crpoenune Bceenennoii. Knaccudukamus ramaktuk. OCHOBBI KOCMOJIOTHH. DBOJIONNSA BcerneHHOM.
Teopun npoucxoxaeHUs MIAHET, 3B€3/] U FaJIaKTHK.

7Ku3nb u pazym Bo Beesiennoi (4 1)

[Townck xxu3Hu Bo BeeneHHOIM.



YueOHO-MeTOAMUECKOE 00ecTIeUueHne

IlepeyeHb OCHOBHOII JTUTEPATYPHI:

1.

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

Hepeqeﬂb JIOTIOJIHUTEIbHOM JUTEpaATyphbI:

2.

Kynam, M. A. Actponomus. 11 kiacc. Meroauueckoe mocodue k yueonuky b. A. Boponiona-
Benpsmunona, E.K. Ctpayra «ActpoHomus. ba3zoBeiif ypoBenb. 11 kmace»/M.A. Kynam. — M.:
Hpoda, 2018. — 217.

Hpobuuk T. FO. ActpoHomusi [DneKkTpoHHBIN pecypc]: mabopaTopHbiii pakTukyM.- KemepoBo:
Kemeposckuii roc.yH-T,2014.-102.-Pexxum noctyma:www.biblioclub.ru

[Tepensman f.B. 3anumatenbHas actpoHOMHS [DneKTpoHHBIN pecypc].-M.:FOpaiiT,2017.-281 c.-
Pexum noctyna:www.biblio-online.ru

bpemquxun ®.A. O xBocrax KoMmeT [OnekTpoHHBIH pecypc].-M.:FOpaiitT,2017.-281 c.-Pexum
noctyna:www.biblio-online.ru

IlepeyeHb yueOHO-METOANYECKOT0 0OeCeYeHUs

6.

Konnakoga, E. B. ActpoHOMES: TPakTUYECKUE 3a/IaHUs, 3a/1a9d U yIIPAKHEHUS : MPaKTUKyM / E.
B. Konpnakosga. - 2-e u3f., crep. - Mocksa : ®JIMHTA, 2019. - 76 c. - ISBN 978-5-9765-4874-9. -
Tekcr : anextponssiid. - URL: https://znanium.com/catalog/product/1874265 (nata oOparmieHus:
21.04.2019).

I'am3a A.A. Actponomus. [Ipaktukym [31ekTpoHHBIH pecype] :Yueo. ITocooue /A.A. I'amza. —
M..MH®A - M, 2019 — 127c. — Pexxum gocTyna: www. znanium.com

Ilepeuens pecypcoB HHGOPMAIHOHHO-TEJIEKOMMYHHUKAIIMOHHOMN CeTH
"Unrepuer"

DneKTpoHHO-O0MOIMOTEeYHas cucTeMa Znanium.com http://znanium.com
VYuusepcurerckas o6undauoreka ONLINE http://biblioclub.ru

DnekTpoHHO-OnbroTeuHas cucreMa «Jlanb» https://e.lanbook.com
YMI XKXAT http://umczdt.ru
Free Conference Call (cBoO01Has TUIICH3HS)

Nk W=


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

YueOHO-TEMaTHYECKHUI IJIaH

Homep Tema Koa-Bo

TeMbl 4acoB

1 [Ipeamer actpoHOMUHN 2

2 OCHOBBI IPAKTUYECKON aCTPOHOMUU 8

3 Crpoenue CoTHEYHON CHCTEMBI 2

4 3aKoHbI ABM)KEHUS HEOECHBIX Tel 8

5 [Ipupona ten CoHEUHOM CUCTEMBI 6

6 CouHile 1 3Be3/1bl 8

7 Hama ramaktuka — MiedHbiil yTh 2

8 Ctpoenue u 3BoJroIuUs Beenennoit 4

9 ’Ku3Hb 1 pa3yM BO BCEIEHHOMN 4
®opma arrecranun - ndpdepeHunpoBaHHbIil 3a4eT

Hroro 44




YueOuuk: Actporomus : yuaeo. mocodue mis CIIO / ot. pen. A.B. Konomuen, A.A. Cadonos. — M. : U3znarenscTBo FOpaiit, 2018. — 277 c.

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

Ne Koa | Copepsxanue matepuajia Jomamnee | [lnanupyemsle pe3yjbTaTbl 00y4eHHs Buael u
ypo | -BO 3aJaHue (popmbI
Ka Jaco IIpeamerHsble MeranpeamMeTrHsble KOHTPO
B JIl
Ipeamer acTponomuu (2 4)
1 2 [Ipeamer actpoHomuu: ucropus, | Beenenune, | Bocnpons3BoauTh CBEAEHUS O (bopMynupOBaTh BHIBOIBI U b
METO/IbI O3HAHUs, IpakTHueckoe | ['nasa 1 UCTOPUU Pa3BUTHS aCTPOHOMUH, €€ 3aKJIIOYEHUS,
IIPUMEHEHHE CBA3SIX € GUBUKON U MaTEeMaTUKOM; KJIaCCU(PHUIIMPOBATH OOBEKTHI
Hcnonb30BaTh NOJy4eHHbIE paHee HCCIIEIOBAHUS,
3HaHUS JUIsl OOBSICHEHUS YCTPOMCTBA M | CTPYKTYPHPOBATh N3ydaeMblil
IpUHIUIA PabOThl TENECKOTIA. MaTepHua,
apryMeHTHPOBATh CBOIO
MO3ULUIO.
dbopmMupoBaHue
IIOJIOKUTEIIBHOIO OTHOLICHHUS
K POCCHICKOM
ACTPOHOMMYECKOM HayKe
dbopmMupoBaHue yOeKI€HHOCTH
B BO3MOXXHOCTH ITO3HAHHUS
3aKOHOB IIPUPOJIBI U UX
UCIIOJIb30BaHUs Ha 6Jaro
pa3BUTHA YEJIOBEUYECKON
LMBUIN3ALUU
OcHoOBBI paKkTHYECKO# acTpoHOMuUH (8 9)
2 2 OCHOBBI IPAKTHUYECKOHN §2.1-2.7 BocnpounsBoauts onpenencHus BbINoHATE IO3HABATENBHBIE U | b
aCTPOHOMMH. 3Be3]IHOE HEDO. COOOLIIEHNEe | TEPMUHOB U MOHATHH (CO3BE3/ME, IIPAKTUYECKUE 3aJaHUS

FOpI/BOHTaJ'ILHaﬂ cucrema

BBICOTA 1 KYJIbMUHAIUA 3BC3]] U

Haxonuts npoGiiemy




KOOpAUHAT ConHua, 3KIUNTHKA, MECTHOE, UCCJIeI0BaHusl, CTaBUTh
DKBATOPHANBHAS CHCTEMA MOSICHOE, JIETHEE U 3UMHEE BpeMsi); BOIIPOCHI, BBIIBUTATh O
xoopuHar. [To/BIKHAS KapTa 00BSICHATH HEOOXOIUMOCTb BBEACHUS | THUIIOTE3Y, Mpe/iarath
3BE3HOTO HEGa BHCOKOCHBIX JIET U HOBOTO aJIbTEPHATUBHBIEC CTIOCOOBI
CriocoGb! H3MepeHns §2.92.11 KaJICHJAPHOTO CTHJIA, penieHust mpoOIeMbl U B, 1O
reorpabIecKoi MHpOTHI 00BACHITEH HAOIIOTaEMEBIE BBIOUpPATH U3 FHX Haubolee
HEBOOPYKEHHBIM TI'JIa30M JIBHKEHUS 3¢ dEeKTUBHBIH,
OnpeﬂeneHHe MOJIOKEHUS CBETUII §27 3Be3a 1 CoJiHIa Ha Pa3IM4YHBIX AHAJIN3UPOBATH HaOmomaemMele | [IP
C y4eToM reorpaduueckoii reorpadUuecKuX MIMPOTAX, IBIKCHHUE | SIBJICHUS U OOBACHSITH
IIAPOTH MECTHOCTH u (a3wl JIyHBI, TPUUMHBI 3aTMEHUM MPUYHHBI UX BO3HUKHOBEHUS
(TTpaxTrueckas pabora Nel) Jlynel n ConHiia; TOTOBHUTH COOOIIECHUS 1
MIPUMEHSATH 3BE3/IHYIO KapTy ISt MIPE3CHTAIINH C
MOMCKa Ha HeOe OMpeIeICHHBIX HCIIOJIh30BAHUEM MaTEPUAJIOB,
CO3BE3MH U 3BE3/. MOJTy4eHHBIX U3 VIHTepHeTa 1
JIPYTUX KCTOYHHUKOB
dbopMupOBaHUE YMEHUS
YIPaBJIATh CBOEH
ITO3HABATEILHOU
JIESATETLHOCTBIO,
OTBETCTBEHHOT'O OTHOIIICHHS K
YYCHHIO
dbopmMupoBaHue
MMO3HABATEILHON 1
MH(OPMALMOHHON KYIbTYPHI,
B TOM YHCJIC HaBBIKOB
CaMOCTOSITEIbHON PabOTHI C
KHUTaMH ¥ TEXHUYCCKUMHU
cpencTBamMu
UH(OPMALTMOHHBIX
TEXHOJIOTU U
CTtpoeHue cotHeYHOH cuCTEeMBbI (2 4)
Conneunas cuctema. CtpoeHue §3.1 BOCIIPOM3BOIUTH UCTOPUUYECKUE KIIACCU(PHUITPOBATH OOBEKTHI b

CoHEeYHO CUCTEMEI

CBCJACHUA O CTAHOBJICHUU U PAa3BUTHUU

HUCCICA0BAaHMA,




FGJII/IOHGHTpI/I‘{eCKOﬁ CHUCTCMbI MUDPA,

CTPYKTYPUPOBATh U3y4aceMbli
Marepual

3aKoHBbI IBU:KeHUS] HeOeCHBIX TeJl (8 1)

7 3aKOHBI IBMKEHUST HEOSCHBIX §3.1
ten. 3akoHsl Keruepa u ux
yrouHeHre HproToHOM

8 3akonsl Kemnepa (perenue §3.1
3a/1a4)

9 Omnpenenenue paccTossHuM a0 ten | § 3.3
Conneuynoit Cuctemsl

10 3aKoHBI IBMKCHUS HEOeCHBIX Ten | ['aBa 3

(ITpaktuueckas padota Ne2)

BOCIIPOU3BOIUTH OTPEICICHUS
TEPMHUHOB U NOHATUN (KOHPUTyparus
IJIaHET, CHHOIUYECCKUM 1
CUJIEPUYECKHUI TTEPUO/IbI

oOpallleHus IIaHEeT, TOPU30HTATbHBIN
napajuiakc, YriioBble pa3Mephl
00bEKTa, ACTPOHOMHYECKAS €AMHUIIA);
BBIYUCIISITH PACCTOSIHUE JI0 TUIAHET T10
TOPU30HTAIIBHOMY IMMapajuIaKkCy, a ux
pa3Mepsl TI0 YTIIOBBIM pa3Mepam u
PacCTOSTHUIO;

dbopmynupoBats 3akoHbl Keriepa,
OTIPEIENIATh MAcChl IJIAaHET HAa OCHOBE
TpeThero (yTOYHEHHOTO) 3aKOHA
Kennepa;

OTHMCHIBATh OCOOCHHOCTH JIBUKEHUS
Ten CoaHEeYHON CUCTEMBI 0T
JEHCTBUEM CHUJI TSTOTEHUS T10
opOuTam ¢ pa3IMYHbIM
9KCLEHTPUCUTETOM;

O0O0BSACHATH NPUYUHBI BOZHUKHOBEHUS
MPUIMBOB Ha 3eMJIed BO3MYILIEHUH B
nBrKeHUH Tl COTHEYHON CHCTEMBI;
XapaKTepu30BaTh 0COOCHHOCTH
JBUKECHHS] © MAaHEBPOB KOCMUYECKUX
anmnapaToB IS UCCIIEOBAHUS TEI
ConHEeYHOM cUCTeMbI, MacChl, IepBast
KOCMMYECKasi CKOPOCTb, CUJia
YOPYTOCTH, BEC T€JA, CUJIbl TPEHHUS;
MMOHUMATh CMBICT OCHOBHBIX

(bopMyIHpOBaTh BBIBOBI U
3aKITFOYCHUS

Ha TIPAKTHKE TTOJIh30BATHCS
OCHOBHBIMH JIOTHIECKUMU
MpUEMaMH, METOIaMHU
HaOJIOACHUS, MOICTTUPOBAHUS,
MBICIIEHHOTO YKCIIEPUMECHTA,
MIPOTHO3UPOBAHUS

BBITIOJTHATH TIO3HABATEIBHBIC U
MIPAKTHYCCKUC 33 JaHUs
W3BJIEKaTh HH(POPMAITHIO U3
Pa3IMYHBIX HCTOYHUKOB U
KPUTHYECKH €€ OLICHUBATh
BBITIOJIHATH TIO3HABATEIbHbIE U
MPaKTUYECKUE 3aJaHus
U3BJIEKATh UH(DOPMALIUIO U3
Pa3IMYHBIX HCTOYHUKOB U
KPUTHYECKH €€ OLICHUBATh
dopmynupoBaTh IpodIeMy
UCCJIEIOBAHUS U U3BJICKATh
uHpopMaIuio
KJaccu(puIpoBaTh 0OBEKTHI
UCCIIeIOBAHUS,
CTPYKTYpUPOBATh U3y4aeMblil
MaTepuai, apryMeHTHPOBATh
CBOIO MO3UIIMIO,
dbopMynupOBaTh BHIBOJIBI
3aKIIIOYEHUS;

¢dbopmupoBaHue
MO3HABATEIHHON U

B, P3,
15(0)

P3

@0, P3

I1P

10




(bu3NYECKUX 3aKOHOB (TIPUHITUTIOB)
YPaBHEHUI: OCHOBHOE YTBEPKICHUE
MeXaHUKH, 3aKoHbl HploTOHA,
MIPUHIUIT OTHOCUTEIILHOCTH B
MEXaHUKE 3aKOH BCEMHPHOTO
TATOTEHMS, 3aKOH ['yKa;

U3MEpPSATH: Maccy, CHITy; CUITY
BCEMUPHOIO TATOTEHUS, CUITY
yIPYroCTH, CUITY TPEHUS, BEC Tea
MCII0JIb30BATh MOJyYEHHbIE 3HAHUS B
MOBCEIHEBHOM JKU3HU (Hampumep,
ydeT UHEPIIUU, YIeT TPEHUS TIPU
JBIKCHUH TI0 PA3TMYIHBIM
MOBEPXHOCTSIM)

WH(OPMAMOHHON KYJIbTYPHI,
B TOM YHCJIC HABBIKOB
CaMOCTOSITEJIbHOI paboTHI €
KHUTAMU ¥ TEXHHYECKUMU
CpeICcTBaMu
MH(OPMALMOHHBIX
TEXHOJIOTHI1

dbopmupoBaHHe YOSKICHHOCTH
B BO3MOKHOCTH TTO3HAHMS
3aKOHOB TIPHPOJIBI U UX
WCIIOJIH30BaHUS Ha 01aro
Pa3BUTHS YEJIIOBEUECKOU
ITUBHTU3AITUT

opraHuzarus
LeJICHAPaBJICHHO U
MO3HABATEIbHOMN JEATEIHLHOCTH
B X0JI€ MMPAKTHUECKOU pabOThI

IIpupona tea CosiHeuHOM cucTeMBbI (6 1)

11

Cucrema 3emus-Jlyna. [Ipupona
Jlynsl. I1naneTs! 3eMHOM rpynibl

§3.2,54
I'mapa 5,
Mpe3eHTaIN
H,
Cco0o0IIEHUS

12

IInmaneThI-ruranThl

I'maBa 6,
MpEe3eHTaIN
H,
CcOo00LIEHUS

13

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

I'maBa 7,
pe3eHTaln
H,
COOOIICHUS

dbopmynrpoBaTh 1 000CHOBBIBAThH
OCHOBHBIE TTOJIOKEHHSI COBPEMEHHO M
TUNOTE3bI O (GOPMUPOBAHUU BCEX TEI
COJIHEYHOM CHUCTEMBI U3 €IMHOTO
ra3onblJIeBOro 06aka;

OTIPEICNIATh U PA3INYaTh MOHATH
(Conueynast cuctema, IjaaHeTa, ee
CIyTHUKH, TIJIAHETHI 3€MHOMU TPYIIIIHI,
IUTAHETHI-TUTAHThI, KOJIbIIA IJIAHET,
MaJible Tella, aCTePOU/IbI, TUTAHEThI-
KapJIMKH, KOMETBI, METEOPOU/IBI,
METEOPBI, OOTUIbI, METEOPHUTHI);
OTHCHIBATh Npupory JIyHbI U
OOBSCHATH TIPUUYUHBI €€ OTIHYHUS OT
3emMin;

MIEPEYUCIIATh CYIIECTBEHHBIE

BBITIOJTHATH TI03HABATEIHHBIE H
NPaKTUYECKHUE 3aaHus
HAXOJIUTh MPOOIeMy
UCCIICIOBAHMSI, CTABUTH
BOTIPOCHI, BBIJIBUT'aTh
THIIOTE3Y, MpeIaraTh
IbTEPHATHUBHBIE CTTOCOOBI
pelieHusI MpooJIeMbl U
BBIOMpPATh M3 HUX HanboJjee
3pPEeKTUBHBIH,
KIACCU(PHUITPOBATH OOBEKTHI
UCCIIeIOBAHUS,
CTPYKTYypUPOBATh U3ydaeMblil
MaTepuai, apryMeHTHPOBATh
CBOIO TIO3UIIHIO,
(dbopMynUpOBaTh BHIBOJIBI U

b,®0

b, 1O

11




pa3auyus MPUPOIBI IBYX TPYIII
TUTAHET U OOBSICHITH MPUYUHBI HX
BO3HUKHOBCHHUS;

MPOBOMTH CpaBHEHHE MepKypus,
Benepn! 1 Mapca ¢ 3emieii o
penbedy MOBEPXHOCTH M COCTaBY
atMocdep, YKa3bIBaTh CIEIbI
ABOJTFOIIMOHHBIX U3MEHEHUH PUPOIBI
9THUX TUTAHET;

OOBSACHATH MEXaHU3M ITAPHUKOBOTO

s dexra u ero 3HaUCHHE TS
(bOpMUPOBAHMS B COXPAHECHHUS
YHUKaJIBbHON IPUPOIBI 3EMIIH;
OTIMCHIBATh XapaKTePHBIC
0COOEHHOCTH MPUPOIbI TTAHET-
TUTAHTOB, UX CITYTHUKOB U KOJIEIL;
XapaKTepU30BaTh IPUPOJTY MaJIbIX TEJ
ConHeuHoM cucTeMbl U OOBICHATD
MPUYMHBI UX 3HAUUTEIbHBIX
pazInuuii;

OTIMCHIBATH SIBJICHUSI METEOPA U
6onna, OOBACHATH MPOIIECCHI,
KOTOpBIE IPOUCXOIAT MPHU ABMKEHUN
TeJ, BIIETAIONINX B aTMochepy
TUTAHETHI C KOCMUYECKOM CKOPOCTHIO;
OTIMCHIBATh MOCJIEICTBUS MAJCHUS Ha
3eMITI0 KPYITHBIX METEOPUTOB;
O0OBSCHATH CYITHOCTH ACTEPOUIHO-
KOMETHOW OTIAaCHOCTH, BOBMOYKHOCTH H
CIIOCOOBI ee MpeAOTBPAIlCHHUS.

3aKITIOYCHUS;
Ha MPaKTHKE MOJIb30BATHCS
OCHOBHBIMH JIOTHIECKUMHU
npreMamMu, METOIaMu
HaOJII0ICHUS], MOJICJINPOBAHMS,
MBICJICHHOTO SKCIIEPUMEHTA
dbopMupoOBaHUE YMEHUS
YIPABJISTH CBOEH
ITO3HABATEJILHOU
NeSITeTbHOCTBIO,
OTBETCTBEHHOTO OTHOIIICHUE K
YYEHHIO, TOTOBHOCTH U
CIIOCOOHOCTH K CAaMOPa3BUTHIO
¥ caM0oOOpa30BaHMIO, a TAKKE
OCO3HAaHHOMY IIOCTPOCHHIO
VHIUBUyJIbHOU
00pa3zoBaTeIbHON
NeSITeIbHOCTH HAa OCHOBE
YCTOMUYUBBIX MO3HABATENbHBIX
UHTEPECOB.

(dbopMUpOBaHUE YMEHMUS
HaXOJUTh aJICKBAaTHbIE
CHocoObl OBEJICHMS,
B3aUMO/ICHCTBHS U
COTPY/IHUYECTBA B IpolLiecce
yueOHOM 1 BHEy4YeOHOU
NeSITebHOCTH, IPOSIBIIATh
YBaKUTEIbHOE OTHOLIICHHE K
MHEHHMIO OTIIMOHEHTA B X0J1€
00CYX/IeHUS CTIOPHBIX
po6JeM HayKH.

Coanue u 38e31blI (8 4)

14 |2 | MeTo1Bl aCTPOHOMHYECKHX | §4.1-

| ONPCHACIIATL U pa3JINiaTh NMOHATHA

| kmaccudumpoBaTh 06HEKTE!

12




ucciaenosauuii. COJIHIIE U €T0
XapaKTePUCTHKHU

4.4,8.5

15

3Be3anl. PaccTosHue 110 3BE3.
[IpocTpaHcTBEHHBIE CKOPOCTH
3BE3

§ 8.1

16

dusznyeckas npupoaa 3Be3/I.
CBs13b MeXly (PU3NUECKUMHU
XapaKTEePUCTUKAMH 3B€3]1

§8.3-84

17

Knaccuduxanus 38e31

§8.2

(3Be31a, MOJIENb 3B€3/bl, CBETUMOCTD,
napceK, CBETOBOM Tof);
XapaKTepu30BaTh QU3HUECKOE
coctostHue BeniecTBa CoIHIA U 3BE3]]
N UCTOYHUKH UX SHCPIUH,
OIMCBLIBATHL BHYTPEHHEE CTPOEHUE
ConHila 1 ciocoObl epeayu YHEPruu
M3 ICHTPA K IOBEPXHOCTH,
06”I)$ICH$ITI> MEXaHNU3M BO3HUKHOBCHUSA
Ha COHHHG TpanyJIsIOUU U IIATCH,
OIMMCKLIBATEL HAOIOJaeMbIe
IMPOABJICHUA COJIHEYHOI aKTUBHOCTHU U
UX BIUSHUE HA 3eMIIIO;

BBIYHCIISTH PACCTOSIHHE JI0 3BE3]1 11O
TOJAMYHOMY Tapajliakcy;

Ha3bIBaTh OCHOBHBIC OTIIMUNUTEIIHHBIC
0COOEHHOCTH 3BE3]T PA3IMIHBIX
MOCJIeIOBATEILHOCTEN Ha IUarpaMmme
«CTICKTP-CBETUMOCTBY;

CpaBHUBATh MOJICTH PA3TUIHBIX
THIIOB 3Be3]1 ¢ MoJielbio COJIHIIA;
OOBSICHATH TPUYUHBI N3MCHCHHS
CBETHUMOCTH ITEPEMEHHBIX 3BE3I;
OITMCHIBAaTh MEXaHNU3M BCIIBIIICK
HoBbix 1 CBEpXHOBBIX;

OIICHUBATh BpEMs CYIIECTBOBAHMUSI
3B€3]] B 3aBUCUMOCTH OT UX MacChl;
OTIMCHIBATH ATAIbl (JOPMUPOBAHUS U
SBOJIIOIIMH 3BE3/IbI;

XapaKTepu30BaTh GU3NYECKUE
0COOCHHOCTH OOBEKTOB,
BO3HHUKAIOIIMX HA KOHEYHOM CTaIuu
IBOJTIOIMH 3BE3/: OEJIBIX KapIUKOB,
HEUTPOHHBIX 3BE3]1 M YEPHBIX JBIP.

UCCIICIOBAHMUS,
CTPYKTYPUPOBATh U3y4aeMbli
MaTepHuall, apryMEeHTHPOBATh
CBOIO MO3UIIHIO,
(bopMyIHpOBaTh BBIBOIBI U
3aKITIOYCHUS

BBITIOJTHATH TI03HABATEIbHBIE U
NpaKTUYECKHUE 3aaHus
XapaKTEepPU30BaTh (PU3UUECKUE
0COOEHHOCTH OOBEKTOB
CHCTEMaTH3UPOBATh 3HAHHSI O
METOJIaX MCCICTOBAHUS U
COBPEMEHHOM COCTOSIHUU
po0JIeMBI CYIIECTBOBAHUS
KU3HU BO BcenleHHOM.
dbopmupoBaHHe YOSKICHHOCTH
B BO3MOYKHOCTH ITO3HAHUS
3aKOHOB IIPUPOJIbI U UX
MCII0JIb30BaHuUs Ha 01aro
pa3BUTHA YETIOBEUYECKON
UBUIU3AIUU

dbopMUpOBaHHE YMEHUS
HAXOJUTh aJICKBAaTHBIC
CIocoObl IOBeICHUS,
B3aMMO/JICHCTBUS U
COTpPYIHHYECTBA B MPOLIECCE
yueOHOM 1 BHEey4YeOHOI
JESITENIbHOCTH, TPOSIBIIATH
YBOXUTETbHOE OTHOIICHHUE K
MHEHHMIO OTIIMOHEHTA B X0J1€
00CYX/IeHUS CTIOPHBIX
npo6JeM HayKH.

®0, b

P3, b,
@0

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

18 Hama I"amaktrka — Miteunslit §9.2-9.5 XapaKTepU30BaTh OCHOBHBIC HAXOJUTh MPoOIeMy b
nytb. CocraB, CTpOEHHUE, napaMetpsl ["anaktuku (pa3mepsl, UCCIJIEIOBaHUS, CTaBUTh
BpallleHHE COCTaB, CTPYKTypa U KHHEMATHKA); BOTIPOCHI, BBIIBUTATh

TUIOTE3Y.
Crtpoenue u 3Boswouus Beesennoii (4 )

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

Knaccudukanus ranakTuk (xocmornorus, Becenennas, moaens Croco0bl pereHust NpooIeMsbl
Bcenennoii, bonpmnioii B3psIB, U BbIOMpaTh U3 HUX Hauboiiee

20 OcHoBbI kOcMoJtoruu. oo | § 9.6 -9.9 PENMKTOBOE H3ITydeHNE); S QEKTHBHBI. @O0, b,
Beenennoit. Teopun TMPE3CHTAIM | orpenersTh PACCTOSHUE 10 3BE3HBIX | BBIIONHSATH N03HABaTeNbHbIe 1 | 1O
IIPOUCXOKICHUA IUIAHCT, 3BE3A U | H, CKOIIJIEHMH M TaJakTHK 110 eensiaM | NpaKTUYECKHE 3a1aHus
rajJakTHUK COOOIIIEHUS

Ha OCHOBE 3aBHCHUMOCTHU TIEPHO]T -
CBETUMOCTBY; PACIIO3HABATH TUITbI
TaJaKTUK (CIUpaIbHBIC,
AJUTANITHYECKHE, HETIPABIIIHHBIC);
CpaBHMBATH BBIBOJLI A. DUHINTEIHA U
A. A. ®puamaHa OTHOCUTEIBLHO
Mojenn BeeneHHoi;

000CHOBBIBATH CITPABEITMBOCTh
moaenmu Opuamana pe3yabTaTaMu
HaOJIFOICHUI «KPACHOTO CMEIIICHHS B
CIIEKTpaX rajakTHK;

dbopmynupoBath 3aKoH Xabbma;
OTIPENICTIATh PACCTOSIHUE JI0 TAIAKTHK
Ha OCHOBE 3aKOHa Xa00:a; 1o
cBeTUMOCTU CBEPXHOBBIX;

OLICHMBATh BO3pacT BcenenHon Ha
OCHOBE IOCTOSIHHOM Xa00a;
UHTEPIPETHPOBATH OOHAPYKEHUE
PENMKTOBOTO U3JIy4EHHUs KaK
CBUJIETEIBCTBO B IM0JIb3Y TUIIOTE3bI

I'opsiuelt BeeneHHoOM;

W3BJICKaTh UH(POPMAITHIO U3
Pa3IMYHbIX UCTOYHUKOB
(BKITIOUAst CpeACTBA MACCOBOM
nH(pOpMaIy U UHTEPHET-
pPECYPChI) M KPUTHYECKH €€
OIICHUBATb;
apryMeHTHUPOBATh CBOIO
MO3UIUIO

dbopMUpOBaHHE YMEHUS
HAXOJWTh aJICKBAaTHbIC
CIocoObl OBeICHUS,
B3aMMO/ICHCTBUS U
COTPYIHHYECTBA B MPOLIECCE
yueOHOM 1 BHEeyueOHOI
NeSITebHOCTH, IPOSIBIIATH
YBaKUTEIbHOE OTHOLICHHE K
MHEHHMIO OTIIMOHEHTA B X0J1€
00CYX/IeHUS CTIOPHBIX
npo6JeM HayKH.
dbopmMupoBaHue yOSKI€HHOCTH
B BO3MOKHOCTH ITO3HAHMS

14




KJIacCU(UIIMPOBATh OCHOBHBIE
IIEPHO/IbI IBOJIIOLUYU BeeneHHoi ¢
MOMEHTA Hayajla €€ pacIliupeHus -
Bonbiioro B3pbiBa;
MHTEPIIPETUPOBATH COBPEMEHHbIE
JTaHHbIE 00 YCKOPEHUH paCIIUPEHUS
BceneHHoM Kkak pe3ysbrara JeHCTBUS
AQHTUTIATOTEHUSI «TEMHON SHEPIUM)) -
BHJIa MaTE€pUH, IPUPOJA KOTOPOH ele
HEU3BECTHA

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

KusHn u

pa3ym Bo Bcesiennoii(4 4.)

21

DaKTOpBI KU3HU

§11.1

CUCTEMATU3HUPOBATE 3HAHUA O
METO/1aX UCCIIeI0OBaHUS 1
COBPEMEHHOM COCTOSIHUU MTPOOIIEMBI
CYILIECTBOBAaHUS KM3HU BO BceneHnHoi

W3BJIEKaTh HH(POPMAITHIO U3
Pa3TMIHBIX UCTOYHUKOB
(BKIIIOYAst cpeicTBa MacCOBOM
nH(pOpMaIy U UHTEPHET-
PECYPChI) M KPUTHYECKH €€
OIICHUBATD;
apryMEeHTHPOBATh CBOIO
MO3UIUIO

dbopMUpOBaHHE YMEHUS
YIpaBJIATh CBOEH
ITO3HABATEJIbHOU
JeSITeNIbHOCTBIO,
OTBETCTBEHHOT'O OTHOILICHUS K
YUEHUIO

b, C

22

TTouck xu3Hu Bo BeeneHunoi

§11.2

CUCTCMATU3UPOBATb 3HAHUA O
MECTOJaX UCCICAOBAaHHUA U
COBPEMCHHOM COCTOAHUU HpO6J'ICMBI
CYILICCTBOBAHUS )KU3HU BO Bcenennoi

U3BJIEKaTh UH(OPMALIHIO U3
pas3INYHBIX UCTOYHUKOB
(BKIJTIOUAs CpesICTBA MacCOBOM
UH(pOpMALIUU U UHTEPHET-
pecypchl) U KpUTHUECKH €€
OILICHUBATb;
apryMeHTHPOBAaTh CBOIO
HO3ULIMIO

dbopMupoBaHHE YMEHHS

b, C
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YIIPABJIATH CBOECH
II03HABATEIILHOU
JESITENIbHOCTBIO,
OTBETCTBEHHOT'O OTHOILIEHUS K
YUEHUIO

16




IIpu opopmiaenun paéoyeii mporpaMmsbl ObLJIM HCIOJIb30BAHBI CJIEAYIOIIHE YCIOBHBIE
0003HAYEHHU:
NO — unauBUyanbHbINA OIIPOC
@O — QpoHTANBHBII OTIPOC
P3 — pemenue 3anau
[1P — npaktuueckas pabota
b — Oecena
C - cooOmieHus

17



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

Kabunet Ne 205 Kopmnyc Ne 1 Kabuner maremaTtuku. Kommiiekt yueOHONH MeOenn: CTOIBI,CTYIbS,
nocka. [lepeHoCHOM HOYTOYK, MyJIbTUMEAUMHBIN POEKTOP.

Microsoft Windows Professional 8, aum. 61442171

Microsoft Visual Studio 2015 F#, cBo6omHO pactipoctpansemoe [10

Free Conference Call (cBoOoHast nutieH3Ms)

MeToauueckue MaTepualjbl

Ipaxmuyeckue 3anamus

[TpakTHdeckue 3aHITHI 10 ACTPOHOMHUHY OPTaHW30BAHHEI B BUJIC PEIICHUS 3a7ad.

[TpakTHdeckue 3aHITHI 10 ACTPOHOMUU TIPOBOJIATCS CIICTYIOIIUM 00pa3oMm:

- yJaIlmecs CaMOCTOSITSIILHO B MUCbMEHHOM (hopMe OTBEYAIOT Ha BOTIPOCHI JIsI CAMOKOHTPOJIS, 3aTEM
pemrarT 3agadu (C WCIOJIb30BAHUEM PEKOMEHIYEMOW JIMTEpaTyphl WM HHTEPHETA), IMOCIIe Yero
JIeNTAeTCs aHAJIN3 BBITTOJIHEHHOW PabOTHI;

- 3aHSATUE OCYIIECTBIsAETCS ¢ ucnoip3oBannem UKT;

- 3aQHATHE MMPOBOUTCS MO PYKOBOJICTBOM IPETIO IaBATEIIS.

[Ipn pemenun 3amad  MOXKHO IIOJIB30BAThCS JIFOOBIMH ~ aCTPOHOMHYSCKAMH TAOJNHIIAMH |
HEO0O0XOTUMBIMHU (HOPMYITaMHU.

Pemenue 3amad He mpearnosaraeT rPOMO3JIKUX MAaTEeMAaTHYSCKUX BhIUMCICHHA. OUeHb 4acTo 3aJ1a4u
[0 aCTPOHOMHUHU HOCAT Ka4yeCTBEHHBIN, OLIEHOYHBIM XapakTep W MOTYT pEIIaThCsi HECKOIbKUMU
crnocobamu. [lpu 3ammcu 4UCIOBOro OTBETa B BHUJAE ACCATUYHOM IPOOHM ITOCTATOUYHO OrPaHUUYUTHCA
OJIHUM — JByMs JECSATHUUYHBIMH 3HaKaMH, a B 4YaCOBOW U TpaJyCHONM Mepe — MHHYTaMH BPEMEHU U
MUHYTaMU JAYTH.

KoHTposnbs pe3yapTaToB MPakTUUECKUX 3aHITHI CTYIEHTOB OCYLIECTBISECTCS MpernojaBaTeieM Ha
y4eOHBIX 3aHATHUAX 110 ACTPOHOMUHU.

IIpasuna oghopmnenus pe3yiomamos npaKmuyecKo2o 3aHAmus

Pesynbratel odopmisitorcs B BUAE MUCBMEHHOTO OTYE€Ta, MPH HAMMCAHUM KOTOPOTrO HEOOXOAUMO
MIPUAEPKUBATHCS CIEAYIOMINX TpeOoBaHMI:

- 3aIUCaTh JaTy BBHIMOJIHEHUS], TEMY U 1IeJIb paboThI,

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

- 3aMKUCcaTh BOMPOC 3a7a4u B KpaTKoil popMme (HalTH);

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

- TIpH PELICHUH 3a/1a4 Ha MMOCTPOCHHE MPOAHAIU3UPOBATh YCIOBUE 3a/1a4H U BHITIOJIHUTH YEPTEK, 1aB
OTIMICaHHE BCEX MOCTPOCHHUIH,

- 3aIUCaTh OTBET.

J111g BbITIONIHEHUS! pabOTHI peKOMeHAyeTcsl ATiac 3Be3AHOro Heba, MacmTald KapT KOTOPOTO MO3BOJIET
C TOYHOCTBIO HE MEHee lm Mo MpsSMOMY BOCXOKICHHIO M 1’ IO CKIIOHEHHIO OMPEeNATh MOJIOKEHUS
00BEKTOB.

Jlnia omnpeneneHus] YKBaTOPUATIBHBIX KOOPJAMHAT OOBEKTOB 3BE3HOTO arjaca MCIOJb3yWTe JTUHEHKY.
Breruncnute, ckonpbkO MHHYT (m) OpsIMOTO BOCXOXkAEHHS W MUHYT (') CKIIOHEHHs YKJIaJIbIBaeTCs,
Hanpumep, B 1 cm. M3Mepss paccrosHue OT Ommkalmux K OOBEKTY KPYroB, MapajuIeNbHBIX
HEeOECHOMY DKBATOPY, U KPYroB CKIIOHEHHI, MOKHO OMPEIEIUTh MPSIMOE BOCXOXKICHHE U CKIIOHEHHE
00BeKTa.

Pewenue 3a0au

OcylIecTBIIss pelieH st 3a/1a4 10 aCTPOHOMHHU, YYaIlHecs J0DKHBI 3HATh HE TOJBLKO OOIIUI aropuT™
pelieHusl 3a7ad, HO W YMETh paboTaTh C YaCTHBIMH CTPYKTypamH TIpollecca peIICHHUs 3ajad.
[TpuBeneM nmpuMepbl TAKKX CTPYKTYP.

IIpaBuia pereHus aCTPOHOMHUYECKUX 33124
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Ortan 1. [lousaTs cyTh 3a1a4u.

1. BHUMaTeIbHO MPOYUTATH TEKCT 3a7a4H.

2. Pa30uTh TeKCT 337a4M HA Takue (pparMeHTbI, B KaXKJAOM M3 KOTOPBIX pPeUYb HJET TOJBKO 00 OHOM
TeMe, 00 OJTHOM SIBJIIEHHH, 00 OJJHOM aCTPOHOMHYECKOM 00BbekTe, 00 oAHO# acTpodusndeckoi min
ACTPOHOMHUYECKOU BEJINYMHE.

3. BBISICHUTBH CMBICTT BCEX HEMOHSTHBIX CJIOB U BBIPAKCHH.

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

5. ChenaTh cXeMaTUYECKUH PUCYHOK WJIM CEPUI0 PUCYHKOB, €CJIM IIO3BOJISIET XapakTep 3aJauM.
VYka3aTh Ha 4YepTEkKe BCE BEKTOPHBIC BEIMYUHBI, BBIOPATh CUCTEMY OTCUETA.

6. Kpatko, oqHUM-IBYMSI TIPEIUIOKEHUSIMH, CICNATh 3aIHCh, BRIPAKAIOIIYIO CYTh 3aa4H.

Otamn 2. CocTaBUTH IJIaH PEIICHUS 3a1a4H.

1. PaccmoTpeTh acTpOHOMHUYECKYIO (acTpOU3MUECKYI0) KapTUHY 3a/1auu, YSACHHUB i ce0s, 0 KaKhX
TeMax ¥ B3aWMOJICHCTBHX Tell UAET peub B 3a[aue, KaKue SBJICHHUS U MPOILECCHl UMEIOT MECTO, KaKHe
MPUHUMAIOTCS YIIPOIIEeHUs (MeaTn3ains), KaKue BeTMIUHBI OTICHIBAIOT CBOMCTBA aCTPOHOMHYECKUX
00BEKTOB U SIBIICHHH, KaKUe CBSI3M (OTHOIICHHS) CYIIECTBYIOT MEX/Ty ITUMHU BEIINIHHAMHU.

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

3. CocraBuTh IJIaH pemieHus 3a1aun. [IpuBens cucteMy ypaBHEHUH — CIIEIyeT MOSICHUTD KaXI0e U3
HUX.

Ortan 3. Peanu3oBats IJIaH pelICHNs 3a0a4U.

1. Haiitu pemenue 3amauu B 001IeM BHUJIE, TPOBEPHUTH, MPABUIIbHAS JIU PAa3MEPHOCTH MOTYYaeTCsS Y
WCKOMOW BEJIMYHHBI.

2. BromonHWTe omepanmMu ¢ HAWMMEHOBAaHWSMH  €IWHUI] HW3MEPEHHS  acCTPOHOMHUYECKHX
(acTpou3uyeckux) BEIWYWH, TPOM3BECTH HEOOXOAMMBIC pacueTbl, COOJIIOJass  TpaBuia
MPUOIMKEHHBIX BBIYHUCICHHM.

Oran 4. [Ipoananu3npoBaTh NOJIYYEHHBINA PE3YyiIbTaT.

1. OueHuTh NpaBaONOA0OHOCTh MOJYYEHHOTO YUCIEHHOTO Pe3yibTara.

2. YCTaHOBUTD U OLICHUTH BCE YaCTHBIE (IIPEE/IbHBIE) CIydau.

3. 3amucarh MOJY4eHHBIH OTBET B TpeOyeMoi (hopme.

Anroputm npeobpazoBaHus eAMHULL (PU3MYECKUX BEIUYNH

1. 3amummuTe B JIEBOM YacTH paBEHCTBA YHCICHHOE 3HAUYEHHWE paccMaTpUBaeMOil BEIMUYUHBI C
yKa3aHHEM HAUMEHOBAHHS €IUHUIBI €€ M3MEPEHHs, a B MPaBOl YAaCTH PABEHCTBA BBIJICINUTE
HAauMEHOBaHHE BEMYUHBI C KOADDUIIMEHTOM «EAHMHUIIA:

1 knk = 3,25 - 10* - 1 cB. ner.

2. 3anumumTe COOTHOILIEHHE BaﬂaHHOﬁ CAWHUIBI BEJIMYWMHBI C HOBBIMU CANMHHUIIAMH U3MCPCHUA:
1 cB. o =3 - 10%(m/c) - 3600 - 24 - 365 (c)=9,5 - 10'° (m).

3. B 7neBo# yacTtu PaBCHCTBA 3allMIIUTC YMUCIICHHOC 3HAYCHHUC 3a,I[aHHOI7I BCJINYHMHBI, 4 B npaBoﬁ -
COOTHOIICHUSA YCPE3 HOBBIC CAUMHUIIbI:

1 knk =3,25 - 10°- 9,5 - 10" m.

4. B npaBoﬁ qaCcTu paBeHCTBa OCYH.[CCTBI/ITG BCC ,HeﬁCTBHH C KOB(i)(i)I/II_II/IeHTaMI/I U HAUMCHOBAHUAMMU .
1 kK = 3,0875 - 10" m.

AJITOPUTM BBINOJIHEHUS ICHCTBUN C eTMHUIIAMH (U3UYECKUX BEIUYNH

1. Hammummre GopmMyiy, BBIpaXarollyl0 CBSA3b BEJIMYUHBI, €AUHUILY KOTOPOH HY)KHO ONpPEAEIHUTH, C
JIPYTUMH BeTMUYMHAMHU (X €TUHHIIBI Y)K€ U3BECTHBI U SIBJISIFOTCS HCXOIHBIMHU).

Hanpumep, Heob6xoaumo omnpenenuts enuHuiy cuisl B CH. [[ng aToro 3amumure onpeaessronyro
(dbopmyy 1151 BETUUHUHBI CUITBI:
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F=ma/(])
2. BMmecto OykB, 00O3HAUaIONIMX 3HAYCHUS BEJIMYUH, 3aMUIINTC HAUMECHOBAHUS WX CIUHUIL
n3mepenus B cucreme CU:

[F]=1xr - 1 m/c. )

3. [IpousBenuTe ACHUCTBUS C SAMHUATLIAMHU:
[F]=1kr - m/c’=H.
4.Ecnu ecTh HE0OX0IUMOCTh, TO BBEIUTE Ha3BAHUE SIUHUIIBL, T. €.

1 xr - m/c>=1H.

Iloozomoska cooowernus

1.VsacHute s ceds cyTh TEMBI 110 aCTPOHOMUU, KOTOpasi BaM MPEAI0KEHa.

2.IlonOepute HEOOXOAUMYIO JUTEpaTypy IO acCTPOHOMHUHM  (CTapalTech BOCIOJIH30BATHCS
HECKOJIbKUMHU KHUTAMHU i 00Jiee MOTHOTO NOoJydyeHusl HH(OopMalun).

3. TmarenpsHO M3y4YUTE Marepuan y4eOHHMKA IO JaHHOW TeMe, YTOOBI JIeT4e OPHEHTHPOBATHCS B
HEOOXOMMO BaM JIMTEPAType U HE CACNATh dJIEMEHTAPHBIX OMHOOK.

4. VI3yunte moaoOpaHHBI MaTepuan Mo acTPOHOMHH (IO BO3MOKHOCTH paloTaiiTe ¢ KapaHAalioMm),
BBIJIETISISE CAMOE TJIAaBHOE 110 XOJY UYTEHUSI.

5.CocraBbTe maaH COOOIIEHHUS.

6. Hamuinre TeKCT cooOmeHus.

I[TIOMHUTE:

® BRIOUpAliTE TOJHKO HHTEPECHYIO U MOHIATHYIO HH(POPMAILIUIO;
® HE HCIOJIb3YHTE HESICHBIX TEPMUHOB U CHEIIHAIbHBIX BBHIPA’KEHUI;
® yH(pOopMaIHs T0JKHA OTHOCUTHCS K TEME;

® He jieraiiTe COOOIICHNE OYCHb TPOMO3IKHIM.
7. B koHme cooOuieHus (IOKJIaaa) Mo aCTPOHOMHH, MO BO3MOXHOCTH, TEPEUUCIIUTE JHTEPaTypy,
KOTOPOH BBI TIOJIH30BAIMCH MTPH TIOJTOTOBKE.
8. IIpu ohopMIIEHNH HCTIONB3YHTE TOJBKO HEOOXOMMBIE, OTHOCSIIIUECS K TEME PHCYHKH U CXEMBI.
9. [IpounTaiiTe HaNMMCAHHBIM TEKCT U IOCTApANTECh €ro MepecKa3arh, BHIOMpasi CaMoOe OCHOBHOE.
10. ITepen Tem, Kak aenaTh cOOOIICHHUE (TOKIIAT), BRIMUIIATE HEOOXOAMMYIO HH(OPMAITHIO (TEPMUHBI,
JaThl, OCHOBHBIE ITOJIOKEHUS) Ha JIOCKY.

— Hukorpaa ne uuraiite noxnan! UtoOsl HEe cOUTHCS, MOIB3YUTECh TUIAHOM M BBITMCAHHOW Ha JIOCKE
nHopMmanueir. ['0BopuTe TpOMKO, OTUETIMBO, HE TOPONUTECh. B 0000 Ba)KHBIX MeCTax JCIIalTe
nay3y WK MEHSMTe HHTOHAIINIO, 3TO OOJIETYUT €€ BOCIPUATHE AJIsl ayTUTOPHUH.

Hnousuoyanvuulii onpoc, pponmansHulil onpoc, beceoa

YMeHue KpacuBO OTBEYAaTh Ha BOIPOCHI, TAK)KE KaK U YMEHHE OT HUX KPAaCHBO YXOJUTH -
XapaKTepU3yeT YMHOT0, 3PYANPOBAHHOTO, TPAMOTHOTO M TAKTUYHOTO YeJIOBEKa.

OdeHb BaXXHO, B MEPBYIO 04Yepelb, MOOIAroJapuTh YeIOBeKa 32 OUeHb HHTEPECHBIH, 3aJaHHbII
uM Bompoc. Ecnmu Bompoc, Ha Bam B3risig He SBIASETCS TaKOBBIM, TO MOXHO TNOTYEPKHYTH
MOJIOKUTETFHYI0 4epTy COOeCeHHMKA, XapaKTEePU3YIOIIYI0 €ro HauuTaHHOCTb, OCBEIOMIIEHHOCTH,
KOMIIETEHTHOCTbh... Hampumep: «kak KpacuBO ObUI 3aZaH BOMPOC...», «aBTOpP TAKOro BOMpOcCa, Ha
caMOM JieJie CIEIUATNCT B STOW OTPACHH...» WIH JaXe «HE OXKUIANl YCIBIIATh TaKOW CEephe3HBIH
BOMPOC OT TaKOW CHUMIIATUYHOW JaMbl...». XOpOIo, eciu y Bac B «Oaraxke» OKaxeTcs mapy
HECTaHAapTHHIX (ppaz-OiaromapHoCTEl.

Nmenno Takoe Hayano Barmero amanora BBI30OBET y OMNIOHEHTA MPUSATHBIC OIIYIEHUS, YTO
MOJIOKUTETTFHO CKa)XeTcsi Ha OTHomleHnH K Bam. W, BO3MOXHO, eclii OH HE J0 KOHIa Oyner
yIIOBJETBOpEH BammM OTBETOM, HE CTaHET «3aBajMBaTh» Bac MOMOJHUTENBHBIMU BOMPOCAMH IIO
JTUCIHUILTAHE aCTPOHOMMUSI.
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OTBeTUB Ha MOCTaBJIEHHBIN BOIIPOC, IOMHTEPECYHUTECH, HA CKOJIBKO YEJIOBEK €r0 3aJ1aBaBLINI
YIOBJIETBOPEH BalllUM OTBETOM — 3TO MOXET CTaTh 3apOKJIEHUEM HUHTEpecHOM nauckyccuu. U
Hao00poT, eciu Bel He 0ueHb yBEpEeHBI B CBOEH MpaBOTe, HE AaBalTe MOBOJA IS JalbHEHIINX Oeces.

Hy, u, koHeuHO Xe, camas CIIO)KHas CUTyauus, korja Bbl He 3HaeTe TOYHOro OTBETa Ha
IIOCTaBJIEHHBIN Borpoc. B aToM ciaydae Bbl MokeTe BbICKa3aTh IycKail U OIIMOOYHYIO, HO CBOIO TOUKY
3peHHUsi, CKa3aB UYTO-HUOYIb BpoJe: «Sl TOYHO HE 3HAK0, HO Jymaro, 4To...». [ J1aBHOe — He OoiTeCch
BOIIPOCOB, a TeM 0o0Jjiee HelpaBUIbHBIX OTBETOB. MIHOr1a, HaNTM4YKMe COOCTBEHHOM TOUKHU 3PEHUS] MOXKET
OBITH OIICHEHO JIOCTATOYHO JIOPOTO.

[IpoBenenne yd4eOHOTO Mporecca MOXKET ObITh OPraHM30BaHHO ¢ ucmoib3oBanuem DMOC
YHHUBEpCHTETA U B IU(POBOI cpene (TPYIIbI B COUAIBHBIX CETSIX, MIEKTPOHHAS I10YTa, BUICOCBS3b U
npyrue 1iatopmsel). YueOHbIE 3aHATHA C OPUMEHEHHEM JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
texHosoru#t (JJOT) npoxoasT B COOTBETCTBUM C YTBEPXKIEHHBIM paclucaHueM. TeKyluid KOHTPOJIb U
MIPOMEXYTOUHAs aTTeCTalUsl 00ydaroluXcs MOXKeT NMpoBoAuThes ¢ npumenenueM J1OT.

OueHouyHble MaTepuaibl Npu popmupoBaHun padoyeil NpOrpaMmbl
Jucuunumnasl /1.8 AcrpoHomus

ITacnopT o11eHOYHBIX MATEPHAJIOB
N3yuenne acTpOHOMHH HAMPaBIIEHO HA TOCTHHKEHHUE CIICTYIONTUX IIeTIeH:

— OCO3HAaHME MPUHIHUIHUAILHON POJM aCTPOHOMUH B TIO3HAHUU (DYHAAMEHTATBHBIX
3aKOHOB MPHUPO/bI U HOPMUPOBAHUH COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTHHbI
MUpa;

— mnpuoOpereHue 3HaHUM 0 Pu3nyecKoit mpupoae HEOSCHBIX T U CUCTEM, CTPOSHUS U
sBOJTIIONIMK BCelleHHO!, TPOCTPaHCTBEHHBIX M BPEMEHHBIX MaciiTabax BeeneHHOH,
HanOoJee BaXKHBIX aCTPOHOMUYECKUX OTKPBITUSX, OTIPECIMBIINX PAa3BUTUE HAYKU U
TEXHUKH;

— OBJaJIeHUE YMEHUSAMU OOBSICHATH BUIUMOE MOJIOKEHHUE U JBIKEHHE HEOECHBIX Tell
MPUHIUIIAMU OTIPEIeNICHUSI MECTOIOJIOKEHUS U BPEMEHHU 10 aCTPOHOMHYECKUM
00BbeKTaM, HaBbIKaMH MPAKTUYECKOTO UCIIOJIb30BAHUS KOMITBIOTEPHBIX MPUIIOKEHUH
JUIS OTIpeJIeIeHNs BUJIa 3BE€3/IHOTO He0a B KOHKPETHOM IYHKTE JJIs 3aJaHHOTO
BpEMEHH;

— pa3BUTHUE MO3HABATEIbHBIX HHTEPECOB, HHTEIIEKTYaIbHBIX U TBOPUYECKHUX
CIOCOOHOCTEH B Mpoliecce MpUoOpeTeHUs 3HAaHUH 110 ACTPOHOMUHU € UCTIOJIb30BAaHUEM
pa3IMYHBIX UCTOYHUKOB HH(POPMAIIMH U COBPEMEHHBIX HH(POPMAITHOHHBIX
TEXHOJIOT U,

— HCHOJIb30BaHUE MPUOOPETEHHBIX 3HAHUM U YMEHUH JJIsl PelIeHUs] MPAKTUYECKUX 3a/1a4
MTOBCE/THEBHOM JKU3HH,

— (opmHpoBaHHEe HAYYHOTO MUPOBO33PEHHUS;

— (opmupoBaHHe HABBIKOB UCTIOIB30BAHUS €CTECTBEHHO-HAYUYHBIX U 0COOEHHO (hPH3HUKO-
MaTeMaTHUYeCKHUX 3HAHUH 7151 OOBEKTUBHOTO aHaIHM3a YCTPOICTBA OKPYXKAIOIIETO MUpPa
Ha IpUMepe TOCTIKEHUN COBpEMEHHON acTpOo(U3NKH, aCTPOHOMHUU U KOCMOHABTHKH.

Ilhanupyemoie pezyrivmamot 0céoenus yuedno2o0 npeomema

B pesynbraTte n3yueHus: JUCIUILTUHBL:

OO6yyaromuiics Ha 6a30BOM YPOBHE HAYUUTCS:

MIPUBOJIUTH MPUMEPBI: POJIH ACTPOHOMHH B PA3BUTHU ITUBUIIH3AIINH, UCIIOIB30BAHUS METOJIOB
WCCIIEIOBAaHUI B ACTPOHOMUM, PA3IMYHBIX JUAMA30HOB dJIEKTPOMATrHUTHBIX U3ITy4eHUH s
nostyueHust uHpopMauu 00 o0bekTax BeeneHHoM, morydyeHus: acTpOHOMUYeCKo HH(OpMAIIUU C
MOMOIIBI0 KOCMHUYECKHX alapaToB U CIIEKTPAIBHOTO aHAIIN3a, BIUSHUS COJTHEUHOW aKTUBHOCTH Ha
3emiro;

21



ONMCHIBAaTh U OOBACHATD: pa3aMuusl KaJeHAapel, yCIOBUS HACTYIUIEHUS COJIHEUHBIX U JTYHHBIX
3aTMeHHH, ¢a3el JIyHbI, CyTOUHbIE IBU)KECHUS CBETWI, IPUYMHBI BO3HUKHOBEHHUS IPUIMBOB U OTJIMBOB;
MPUHLUT ICHCTBUSA ONITUYECKOTO TEJIECKOTIa, B3aUMOCBA3b (PU3UKO-XUMUYECKUX XapaKTEPUCTHK 3BE3]]
C MCIIOJIb30BAaHUEM JIMarpaMMBbl "[[BET-CBETUMOCTS", PU3UUECKUE IPUUMHBI, ONIPEICIISIONINE
paBHOBECHE 3B€3/l, HICTOUHUK 3HEPIUHU 3BE3]] U IPOUCXO0XKIECHNE XUMUYECKUX IEMEHTOB, KpaCHOE
cMmernieHue ¢ nomoinsto 3gdekra Jomnepa;

XapaKTepu30BaTh 0COOEHHOCTH METOJI0B IIO3HAHUS aCTPOHOMMHU, OCHOBHBIE 3JIEMEHTHI U CBOMCTBA
r1aHeT COJHEYHOM CUCTEMBI, METO/Ibl OTPE/IENIEHUS PACCTOSHUM U IMHEWHBIX Pa3MEPOB HEOECHBIX
T€J1, BO3MOYHbBIE IIyTH 3BOJIIOLIUHU 3BE3]] pa3JIMUYHON MaCChI;

HaXOJUTh Ha HeOe OCHOBHbIE co3Be31usi CeBepHOro noJyuiapus, B ToMm uucie: bonbiias Measenuua,
Manas Menseauna, Bosomnac, Jlebens, Kaccuones, OproH; cambie sipkie 3B€37bl, B TOM YHCIIE:
[Tonsipuas 3Be3na, Apkryp, Bera, Kanenna, Cupuyc, berensreiize;

HCII0JIb30BAaTh KOMIIBIOTEPHBIE PUIOKEHUS 1S onpenenenus nonoxenus Connua, JIyHsl u 38e37 Ha
TM00YI0 IaTy ¥ BPEMsI CYTOK JIJIsl IaHHOTO HACEJIEHHOIO MyHKTa;

HCII0JIb30BaTh IPHUOOPETEHHbIEC 3HAHUS U YMEHUS B IPAKTUUECKOH €ATEIbHOCTHU U 110 BCETHEBHOMN
HKU3ZHU JJISL:

MOHUMAaHHUS B3aUMOCBSI3U ACTPOHOMUM C JIPYTHUMHU HayKaMH, B OCHOBE KOTOPBIX JIEKaT 3HAHUS 110
aCTPOHOMMUH, OTJIEJIEHUE €€ OT JDKEHAYK;

olleHMBaHMs HH(opMannu, conepxaieiica B coobmenusx CMU, MHtepHeTe, HaydHO-TIOMYISIPHBIX
CTaThsIX.

OO6yuatomuiicst Ha 6a30BOM YPOBHE TOJYYUT BO3MOYKHOCTb HAYIUTHCS OOBSICHATD:

CMBICTT TIOHATUH: TEOLEHTpUYECKasi U TeIMOIIEHTpUYECKasi cCucTeMa, BUANMAsl 3B€3/1Has BEJIMYMHA,
CO3BE3/1€E, MPOTUBOCTOSIHUS U COCIMHEHHUS IIJIAHET, KOMETA, ACTEPOU, METEOP, METEOPUT,
METEOPOU/I, TIJIAHETA, CITYTHUK, 3Be3/1a, ComHeuHas cucteMa, ['anakruka, Becenennas, BCeMHUpPHOE U
MOSICHOE BpeMsi, BHECOJIHEYHAs TIaHeTa (9K30IIJIaHeTa), CIIeKTpaibHast KilacCupuKaus 3Be3],
Mapajiakc, peIMKTOBOE u3iydeHue, bosbiioi B3peiB, uepHas npipa;

CMBICT (U3UYECKUX BETUYMH: [TAPCEK, CBETOBOM I0Jl, aCTPOHOMUYECKAs €AUHULIA, 3BE3/IHAS
BEJINYMHA;

CMBICIT (PU3UYECKOTO 3aKoHa Xa00a;

OCHOBHBI€ 3Tallbl OCBOCHUSI KOCMUYECKOT0 IPOCTPAHCTBA;

TUIIOTE3bI NPOUCX0KACHUSI COTHEYHOM CUCTEMBI;

OCHOBHbBIE XapaKTepUCTUKHU U cTpoeHre CoJHIIa, COTHEYHOH aTMOChEphI;

pa3Mepsl ["anakTuku, nosoxxenue u nepuoa oopameHus: CoyiHIla OTHOCUTENBHO LeHTpa ["anakTuku;

@D opMbI U METObI OIleHNBAHUS

B pesymbrate arTecranuu Mo y4eOHOUM JUCHUIUIMHE OCYIIECTBISCTCS KOMIUIEKCHAs IPOBEPKa
CIICAYIONIMX 3HAHUW U YMCHHUN:

Oyenxa 3a ycmuulil omgem (beceda, uHOUBUOYATILHBLU ONPOC, PPOHMANLHBL ONPOC)

OrneHka «OTJIMYHOY» CTaBUTCS B TOM CITy4ae, €ClIu 00yJarouiics:

e OOHapyKMBaeT MpaBUIbHOE MOHUMaHKUE (PU3NUECKON CYITHOCTH pacCMaTPUBAEMBbIX SIBICHUHN U
3aKOHOMEPHOCTEH, 3aKOHOB U TEOPUH, TaeT TOYHOE ONpeeTIeHNEe U UCTOIKOBAHUE OCHOBHBIX
MOHATHH, 3aKOHOB, TEOPHU, a TAKXKEe BepHOE onpeseNieHue (PU3NUECKUX BEIUUUH, UX STUHUI] U
croco0OB U3MEPEHHUS;

e TMPABUIBHO BHITIONHSET YEPTEKH, CXEMBbI U TpadUKU, COMMYTCTBYIOILIUE OTBETY;

e CTPOWT OTBET MO COOCTBEHHOMY IIJIaHy, COMPOBOXKAAET PACCKa3 CBOMMH MPUMEPAMHU, YMEET
MIPUMEHSTH 3HAHHUSI B HOBOU CUTYaIlMH MPU BBIOJHEHUU MPAKTUYECKUX 3aITaHUM;

e MOXET YCTaHOBHUTHh CBSI3b MEXKIy H3y4aeMbIMH U paHee H3y4eHHBIMH B Kypce (U3HKH
BOIPOCaMHU, a TAaK)Ke C MaTePHAJIOM, YCBOCHHBIM MPH U3yYCHHUH IPYTHX MPEIMETOB.

OrneHka «XOpOIIO» CTaBUTCS, €CIM OTBET YJOBIETBOPSIET OCHOBHBIM TPEOOBAHMSAM K OTBETY Ha
OIICHKY «OTJIMYHO», HO B HEM HE UCIOIB3YIOTCSI COOCTBEHHBIN IUIaH pacckas3a, CBOM MPUMEpHI, He
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MIPUMEHSIOTCS] 3HAHUSI B HOBOW CUTYAIIMH, HET CBSI3U C paHee M3YYCHHBIM MaTEpPHAIOM U MATEPUAJIOM,
YCBOCHHBIM TPU U3YYEHUH JIPYTUX MPEIMETOB.
O1eHKa «y/10BJIETBOPUTEIBHOY CTAaBUTCH,

e ccnu Oonplmas dYacTh OTBETAa  YIOBJICTBOPSET TPEOOBAaHUSM K OTBETY HAa OICHKY
«XOpOIII0», HO OOHAPYKUBAKOTCS OTACIBHBIC MPOOEbl, HE MPEMATCTBYIOMNE AaTbHEHIIIEMY
YCBOEHUIO MPOTPAMMHOTO Marepuaia; 00ydJaroluiicss yMeeT MPUMEHATh MOJyYeHHBIC 3HAHUS
pu pelieHnH MPOCTHIX 3a1a4 c
WCIIOJIb30BAHUEM TOTOBBIX (DOPMYJ, HO 3aTPYyAHSETCS TPU PEIICHHH 3aj1ad, TPEOYIOIUX
npeoOpazoBanue GOpPMYyIL.

Or1eHKa «HEYI0BIETBOPUTEIHHOY» CTABUTCS B TOM CllydYae,

e ecnu OO0y4arouIuics HE OBJIaJIel OCHOBHBIMU 3HAHUSAMH M YMEHHSIMHU B COOTBETCTBHUU C
TpeOOBAHUSMU TPOTPAMMBL.

Oyenka ymenuii pewiams pacuemuvle 3a0ayu
Onenka "oTau4yHO":

e B JIOTHYECKOM pPACCYXJCHHU M PEIICHHWH HET OIIMOOK, 3ajlada pelieHa paloHATIbHBIM

criocoOom.
Ouenka "xopomo":

e B JIOTHYECKOM PACCYKJICHUH W PEIICHUH HET CYIIECTBEHHBIX OIMMOOK, HO 3ajada perieHa

HepaIrMoHAIBHBIM CTIOCOOOM WJIH JIOMYIIIEHO HEe 00JIee IBYX HECYIIECTBEHHBIX OIMMOOK.
Ouenka "yn0BIETBOPUTEIHHO":
e B JIOTHYECKOM pACCYKJIEHHH HET CYIICCTBEHHBIX OIIMOOK, HO JOMYIIEHA CYIIeCTBEHHAs
omuOKa B MAaTEMaTHIECKUX pacyeTax.

Ouenka "HeyJOBIETBOPUTEIBHO":

e  UMEIOTCS CYIIECTBEHHBIC OMMOKH B JIOTHUYECKOM PACCYXK/ICHUU U B PEIICHUU.
Ouenka coobuenuti
"OTnr4HO" CTaBUTCS 3a MCYEPNBIBAIOIINN, TOYHBIM OTBET, AEMOHCTPUPYIONIUMK XOPOIIEe 3HAHUE
TeMbl, yYMEHHE WCIOJb30BaTh MaTepHalIbl I apryMEHTAllMd W CaMOCTOSITEIIBHBIX BBIBOJIOB;
CBOOOJIHOE BIJIAJICHUE TEPMHUHOJIOTHEH; YMEHHWE U3JlaraTh MaTepHall TOCIeIOBaTENbHO, JeaTh
HEe00X0IUMBbIE 0000IIIEHUS U BBIBOIEL.
"Xoporo" cTaBUTCS 32 OTBET, OOHAPYKUBAIOIINI XOpoIllee 3HAHWE U IOHUMaHUE MaTepraja, yMCHHE
M3JIaraTh Marepuai MOCIe0BaTeIbHO W I'PaMOTHO. B oTBeTe MOXXET OBITh HEJO0CTATOYHO IOJIHO
pa3BepHyTa apryMeHTanus, BO3MOJXKHBI OTHEIbHBIC HEAOCTaTKH B (OPMYJIUPOBKE BHIBOJOB,
WJUTFOCTPATHUBHBIN MaTepHall MOJKET ObITh MPEJICTABIICH HE CIIMIIIKOM ITOPOOHO.
"V 10BJIETBOPUTEIBHO" CTAaBUTCA 32 OTBET, B KOTOPOM MaTepHUall paCKPHIT B OCHOBHOM INPABHIIBHO, HO
CXEMAaTHYHO WJIM HEIOCTAaTOYHO IOJIHO, C OTKJIOHCHHSIMH OT IMOCJEAOBATEIPHOCTH M3JIoKeHHs. Her
MIOJIHOIICHHBIX 0000IIeHNH 1 BBIBOAOB; JOIMYILEHBI OIIHOKHA B pe4eBOM O(POPMIICHUHU BBICKA3bIBAHMUS.
"HeynoBiaeTBOPUTENBbHO" CTaBUTCS, €CIM OTBET OOHApYKMBAaeT HE3HAHHE TEMbl M HEyYMEHHE ee
aHaAJIM3UPOBATh; B OTBETE OTCYTCTBYIOT HEOOXOAMMBbIEC MPHUMEPHI;, HAPYIIEHA JOTUKA B H3JI0KEHUH
Marepuana, HET HEOOXOTUMBIX OOOOIIEHWH W BBIBOJOB; HEIOCTATOYHO CHOPMHPOBAHBI HaBBIKU
YCTHOM peyu.
Oyenkxa omeemos yuawuxcs npu nposedeHUU NPaKmuyecKux pabom
OueHka "0TAMYHO"CTaBUTCSA B CIEAYIOIIEM CIlydae:
-pakTU4yeckass paboTa BBHIMOJHEHAa B TOTHOM o0OBeMe ¢ coONofeHHeM HeoOXO0IuMOoi
MOCJIEIOBATETFHOCTH MTPOBECHHUSI ONIBITOB U H3MEPEHUU;
-yJaluics caMOCTOSITENIbHO U PAallMOHAILHO CMOHTHPOBAJl HEOOX0AUMOE 000PYAOBAHUE, BCE OTBITHI
MIPOBEN B YCIOBHX U peKUMaX, 00€CIIeUNBAIOINX MTOTyUYeHHUE MPABUIBHBIX PE3YIbTATOB U BHIBOJIOB;
coOurogan TpeboBaHus 0€30MacHOCTH TPY/AA;
-B OT4YETE MPABWIHHO M AaKKYPAaTHO BBITIOJIHUI BCE 3aMKCH, TaOJHIIBI, PUCYHKH, YEPTEkKH, IpaduKH,
BBIYHCIICHUS; TIPABIIILHO BBITIONHUII aHAIHU3 MOTPEITHOCTEH.
OueHka "xopouio'cTaBUTCA B CIEAYIOIIEM Cllydae:
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BBITIOJTHEHUE MPAKTHYECKOW PabOThI yIOBJIETBOPSET OCHOBHBIM TPEOOBAHUSAM K OTBETY Ha OLEHKY
"S", HO ydYamMiics OIYCTHJI HEJOYeThl MIM HEerpyOble ONMIMOKH, HE TMOBJIMSABLIMNE HA PE3yIbTaThl
BBITIOJTHEHUS Pa0OTHI.

Oruenka "y0BJIETBOPUTEIHHO" CTABUTCS B CIICYIOIIEM CITydae:

- pe3yinbTar BBIIIOJHEHHON YacTH TPAKTUYECKOH pabOThl TaKOB, YTO TIO3BOJIIET MOJYYUTh
MIPaBUIIBHBIN BBIBOJI, HO B XOJI€ MPOBEJCHHUS OIBITA M M3MEPEHHU OBLIN TOMYIEHBI OIINOKH.

OreHka "HeyAOBJIETBOPUTEIHHO" CTABUTCS B CIICIYIOIIEM Cllydae:

- pe3yNIbTaThl BBITIOJHEHHUS MPAKTHYECKOW pPabOThl HE IO3BOJIAIOT CIHENaTh MPAaBUIBHBINA BBIBOJ,
M3MEPEHUs1, BBIYUCIICHNUS, HAOIIOJCHNUS TPOU3BOIMIINCH HETIPABHIIBHO.

KOHTpOJ’leO — OLICHOYHbLIEC CpEACTBa

IIpeomem acmponomuu

becena

1. B 9em cocTosT 0COOEHHOCTH aCTPOHOMUU?

2. Kakre Koop/IMHATBI CBETUJT HA3bIBAKOTCS TOPU3OHTAITLHBIMU?

3. Onumure, kak koopauHaThl CotHIIa OyIyT MEHSATHCS B MPOIECCE €ro ABMIKEHHUS HaJl TOPU30HTOM B
TEYEHHE CYTOK.

4. Tlo cBoeMy nuHeitHOMY pa3Mepy auametp ConHua 6osbiie quametpa Jlynst npumepHo B 400 pas.
[Touemy uX yrjaoBble TUAMETPHI IOYTH PABHBI?

5. 17 yero ucnoJsib3yercst TeaecKon?

6. UTo cumTaercs riaaBHOM XapaKTEPUCTUKOM Teneckomna?

7. Tlouemy npu HAOMIOACHUSAX B TEJIIECKOT CBETHIIA YXOJIAT U3 MOJISl 3pEHUS ?

OcHosbl npakmuqecmﬁ acmpoHomuu

OpoHTAIBHBIN OIIPOC

1.Kak Ha3bpIBaIOTCS CrieMaIbHbIC HAYYHO-UCCIIEA0BATEIbCKUE YUPEIKACHUS SISl TPOBEICHUS
acTpOHOMHUYECKHUX HaOmoaeHui? [IpuBeaure nmpuMepsl.

2.Yt0 Ha3pIBatOT co3Be3auemM? CKOIbKO CO3BE3AMI HACUUTHIBACTCS B HACTOSIIIIEE BpEeMsi?
3.Kak pacnonaraercs 0Cb MUpPa OTHOCUTEIIBHO 3€MHOM OCH?

4. B xakom MecTe 3eMiii B T€UEHHUE TOja MOKHO YBHUJIETh BCE 3B€3/Ibl 000UX MOTyIIapuii?

5. Ko3zepor, /IpakoH, PriOb1, JIeB, Becsl, Pak.

Haiigure numnee B aToM ciircke. OOOCHY#TE CBOM OTBET.

6.0OnpenenuTe Mo 3BE€3HOM KapTe 3KBATOPUAIbHBIE KOOPAUHATHI CIEIYIOLIUX 3BE3/:

1)a Becos; 2)B JIupsr

7.Ucnonb3ys MOABHKHYIO KapTy 3B€3IHOTO HeOa MpHUBEAUTE IPUMEPHI CO3BE3IUN HEBUAUMBIX
B HaIlIC MECTHOCTH.

8.C nBmKeHHEM KaKuX HeOECHBIX TeN CBs3aHa CTPYKTYpa KalleHaapein?

WNHuBuayanbHbINA OIIPOC

1. Yto HaA3bIBaETCA CO3BE3ANEM?

2. IlepeuncnauTe N3BECTHBIE BAM CO3BE3/IUA.

3. Kak 0003Ha4aroTCs 3B€3/1bI B CO3BE3AMIX?

4. 3Be3nHas BennunHa Beru pasHa 0,03, a 3Be3qHas BenuunHa [{eneba cocrapnser 1,25. Kakas u3
9THX 3B€31 Apue?

5. Kakas u3 3Be31, TOMEIIEHHBIX B MPUIOKEHUH V, SBISETCS caMoil craboii?

6*. Kak BbI 1ymaere, mouemy Ha ¢oTorpaduu, MorydeHHOUM ¢ MMOMOIIBIO TEIECKOTa, BUIHBI OoJiee
ciabbie 3BE3/Ibl, YeM T€, KOTOPhIE MOKHO YBHUJIETh, TTISIAsI HEIOCPEACTBEHHO B TOT K€ TEIECKOI?
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becena

1. Kakue koopAMHAThI CBETHIIA HA3bIBAIOTCS SKBATOPUATBHBIMU ?

2. MeHSI0TCS JIM SKBATOPHAIIBHBIE KOOPAMHATHI 3B€3/bl B TEUCHHUE CYTOK?

3. Kakue ocoO0eHHOCTH CyTOYHOTO ABMKEHUS CBETHII ITO3BOJIIOT UCIIOJIb30BATh CUCTEMY
HKBATOPHAILHBIX KOOPAUHAT?

4. IloueMy Ha 3BE€3HOM KapTe HE MMOKA3aHO MOJIOKEHUE 3eMITu?

5. [loueMy Ha 3Be37HOI KapTe U300paXkeHbl TOJIBKO 3B€3/1bl, HO HET HU CousHua, Hu JIyHbl, HU TUIaHeT?
6. Kakoe ckj10HeHHE — MOJIOKUTENBHOE WIN OTPULIATEIbHOE — UMEIOT 3BE3/Ibl, HAXOAIIUECs K
LEHTPY KapThl OmKe, 4eM HeOeCHBbIN IKBAaTOp?

[IpakTueckoe 3anarue «OnpeaeneHue Moa0KEeHUs] CBETHII C yU€TOM reorpaduiecKoi IMpPOThHI
MECTHOCTH »

KonTtponsHbIE BOITPOCHI

1. B xakux To4ykax HEOECHBII 3KBAaTOp MepeceKaeTcs C JUHUEH ropu3oHTa?

2. Kak pacrnonaraercs 0Cb MUpa OTHOCHUTEIIBHO OCH BpalleHus: 3eMJIM? OTHOCUTEIBHO MITOCKOCTH
HeOecHOTO Mepuanana?

3. Kakoii kpyr HeOecHO cdephl BCe CBETHIIA TTEPECEKAIOT IBAXK/IBI B CYTKH ?

4. Kak pacroJiaratorcsi CyTOYHbI€ ITyTH 3B€37] OTHOCUTEIHFHO HEOECHOTO IKBaTopa’?

5. Kak o Buy 3Be31HOTO Heba M €ro BpalleHUIO YCTAHOBHUTh, YTO HAOIIOJaTEIh HAXOAUTCS Ha
CeBepHOM Mnosroce 3emin?

6. B xakoM ImyHKTE 36MHOTO Il1apa He BUIHO HU OJTHOM 3Be3pI CeBEpHOr0 HEOECHOTO MOTyIIapus ?

Cmpoenue conHeyHou cucmemol

Bbecena

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

2. Kakue BBIBOBI B MOJIb3Y F€IUOLIEHTPUYECKOM cucTeMbl KonepHuKa ciaeoBaiy U3 OTKPBITHH,
C/IETIAaHHBIX C MMOMOIIBIO TelecKomna?

Baxonwvl 0sudicenus nebecnvix mej
[IpakTrueckoe 3aHsATHE «3aKOHBI IBKEHUS HEOSCHBIX TEI»
KoHTponbpHBIE BOITPOCH
1. Krory unm K ceBepy OT 3eHUTa KyJabMuHUpyeT CoJiHie?
2. Kakoit hopMymnoil 1151 BBIYUCIECHUS BBICOTHI CIIEAYET BOCIIOJIB30BATHCA?
3. Paccuuraiite BoicoTy ConHIA.
4. . DxBaropuanbHble koopauHaThl ConmHia. OnpeaenuTe KaJleHIapHYIO 1aTy U CO3BE3IUE, B
kotopoM HaxoauTtcst CoJtHIIE.
5. Kakas spkas 3Be3na Haxoautces Boau3u CosHna 12 oktsiops?
6. IIpsamoe Bocxoxaenue Comnna [ = 74 50mun. Kakas spkas 3Be371a HAXOAUTCS B 3TOT JCHb
Heganeko ot Comnima?

WNHnuBuayanbHbINA OIIPOC

1. Chopmynupyiite 3akonsl Kemepa.

2. Kak MeHsieTcs CKOpOCTh TUIAHETHI IIPH €€ MePEMEIIEHUH OT ademust K MepUresinto?
3. B kakoii Touke opOUTHI IIaHeTa 001aJaeT MaKCUMaIbHON KHHETUYECKOH sHeprueit?
MaKCHMaJIbHOW NMOTEHLIMAJIBbHON SHEPTHEN?

3amaun

YcnoBue 3agaun. HyCTB TEJI0 U3BECTHOM MacChl M JBMKETCS [0 M3BECTHOM AILIMIITHYECKOM
TPACKTOPUHU CO BCEMHU U3BCCTHBIMU MMAPAMCTPAMU ABHUIKCHUSA (BCHH‘{HHOf/'I " HallpaBJICHUEM BCKTOpa
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CKOPOCTH M YCKOPEHUS B JIFO00I TOUKE TPAEKTOPUU ABMXKEHHUS U B JIFOOON MOMEHT BPEMEHH,
KOOpJIMHATAMU JBUKEHUS U T.J.).

Tpebyercst onpenenuTs HaNpaBIeHUE W BEIMYUHY LIEHTPOCTPEMHUTEIBHON CUIIBI B
IIPOU3BOJILHOM TOYKE TPACKTOPUM IBUKCHHUSL.

Ilpupooa men Conneunoti cucmembi

@pPOHTAIBHBIN OIIPOC
1. OcHOBHBIE TIOJIOXKEHHUS COBPEMEHHOH rUmoTe3sl 0 popmupoBanum Beex Ten COTHEYHON CHCTEMBI

W3 €MHOTO ra30MbLICBOr0 00JIaKa;
CoyHeYHAs! CHCTEMa;

[Inanera, ee CiyTHHKH;

[ImaneTsl 3eMHOM TPYIIIHL;
IInaHEeTHI-TUTAHTHI,

A

Mansie Tenma, acTepoubl, IUIAHETHI-KAPJIMKHA, KOMEThI, METEOPOHUbl, METEOpPbI, OOJIUIbI,
METEOPHTHI;

NuauBuayanbHbINA OITPOC

1. Kakne 0coOEHHOCTH pactipoCTpaHEHUs BOJH B TBEPABIX TeNaX U KUJIKOCTIX UCIOJIB3YIOTCS MPH
CEHCMHUYECKHUX UCCIIEIOBAHUAX CTPOECHUS 3eMIIH?

2. Tlouemy B Tponocepe TeMiieparypa ¢ yBeITUUEHHEM BBICOTHI Ma1aeT?

3. Uem 0OBSCHSIOTCS pa3andusl TUIOTHOCTH BEIIECTB B OKPY)KAIOIIEM HAC MUpe?

4. IloueMy mpu SICHOU TTOTO/IE HOYBIO MPOUCXOIUT HAanOO0JIee CHIILHOE MOX0JI01aHue?

5. Bunnel mu ¢ JIyHBI Te ke co3Be3nus (BUIHBI JIM OHHU TaK XKe), YTO U ¢ 3eMITH?

6. HazoBute ocHoBHBIEC (hopMBbI penbeda JIyHbI.

7. KakoBbl (puznveckue ycinoBus Ha nmoBepxHoctu JIyns1? UeM 1 1o KakuMm IpUYMHAM OHU
OTJIMYAKOTCS OT 3€MHBIX?

becena

1. Kak oTnnuute npu HaOIIOIEHUSX aCTEPOU] OT 3BE3/1bI?

2. KakoBa ¢opma GosbinHCTBa actepon1oB? KakoBbl mpUMeEpHO UX pa3Mepbl?

3. Yem o0ycnoBieHO 00pa30BaHUE XBOCTOB KOMET?

4. B KaKOM COCTOSIHUM HaXOJUTCS BEIIECTBO fAJipa KOMEThI? €€ XBocTa?

5. MoeT i1 KoMeTa, KOTopas IepuoAnuecKy Bo3Bpaiaercs K CoJiHIly, OCTaBaTbCsl HEU3MEHHOM?
6. Kakue sBienus HaOII0JAI0TCS P MOJIeTe B aTMOC(hepe Tel ¢ KOCMUYECKON CKOPOCThIO?

7. Kakue TUIIBI METEOPUTOB BBIACIAIOTCS 110 XUMUYECKOMY COCTaBY?

Connye u 36e300l

@OpOHTAIBHBIN OIIPOC

1. V3 kakuxX XMMHYECKUX 3JIEMEHTOB cOCTOUT COJHIIE U KAKOBO MX COOTHOLIEHHUE?

2. KakoB uctoynuk 3Hepruu nznydenust Cosnna? Kakue n3MeHeHus ¢ ero BemecTBOM IIPOUCXOIAT
IIpH 3TOM?

3. Kakoii cnoit ConHua sBISETCSI OCHOBHBIM UCTOYHMKOM BHJIMMOTO M3JIy4eHUs?

4. KakoBo BHyTpeHHee cTpoeHue Connua? Ha30BuTe 0CHOBHBIE CIIOM €T0 aTMOC(EPHI.

5. B xakux npeznenax uaMensiercs temneparypa Ha CoJiHIe oT ero neHtpa 1o ¢porochepsi? 6. Kakumu
crioco0amu OCYILECTBIIETCS NepeHoc sHepruu u3 Heap CosHLa Hapyxy?

7. Uem oObsicHseTcsa HaOmonaemas Ha CoJtHIe rpaHymsuus?

8. Kakue nposiBieHHs COTHEUHON aKTUBHOCTH HAOIIOIAIOTCS B Pa3IMUHBIX CII0SX aTMOC(hEpHI
Connua? C yem cBsi3aHa OCHOBHAsI IPUUMHA STUX SIBICHUIN?
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9. Uem 00bsCHSAETCA IOHMKEHUE TEMIIEPATYphbl B 00JIaCTH COTHEYHBIX MSATEH?
10. Kakue sBiieHus Ha 3eMiie CBSI3aHbl C COJTHEUHOM aKTUBHOCTBIO?

NHuBuayansHbIN ONIPOC

1. Kak ompeiensitoT pacCTOSIHUS JI0 3B€317

2. OT 4ero 3aBUCHT I[BET 3BE31bI?

3. B uem rnaBHas npu4rHa pa3iduus CIIEKTPOB 3Be3]17
4. OT 4ero 3aBUCHT CBETUMOCTh 3BE31(bI?

becena

1. YeM 00bsCHsETCS U3MEHEHUE SIPKOCTH HEKOTOPBIX ABOMHBIX 3BE31?

2. Bo ckoIbKO pa3 OTAMYAIOTCS pa3Mepbl U INIOTHOCTH 3BE€3]1 CBEPXTUTAHTOB U KapJIMKOB?

3. KaxoBbl pa3mepbl caMbIX MajeHbKUX 3Be311? CriekTpaiibHas KilacCU(pUKaus 3Be37. DBOJIOLUS
3BE3]

Cmpoenue u 26onoyus Becenennoti

becena

1. KakoBa cTpykTypa u pa3mepsl Hamiei ['amakTuku?

2. Kakue 00beKTEI BXOIAT B cocTaB [ amakTuku?

3. Kak nposiBnsier cedst Mmexx3Be3aHas cpena? Kakos ee cocrap?

4. Kakvie MICTOYHUKH paJuON3IydeHHs] U3BECTHBI B Hallen ['anmaktuke?
5. UeM pa3uyaroTcs pacCesTHHBIE U IAPOBBIE 3BE3THBIE CKOTUICHUS?

OpoHTATBHBIN OIIPOC

1. Kak onpeaensitoT paccTosiHUA 10 TATAKTUK?

2. Ha kakue oCHOBHbBIE THIIBI MOYKHO Pa3e/IuTh T'aJJaKTUKU [0 X BHEIIHEMY BUAY U popme?
3. UeM paznuyaroTcs MO COCTaBY U CTPYKTYPE CIIUPATBHBIE U IUTUNTHYECKUE TaTAKTUKH ?

4. Yem 00bACHAETCS KpaCHOE CMEIIIEHNE B CIIEKTPaxX ralakTHK?

5. Kakue BHeranakTuueckue UCTOUYHUKHU PAIUOU3ITyUEHUsI U3BECTHHI B HACTOSIIIEE Bpemsi?

6. UTo sBJISIETCA HCTOYHUKOM PAIMOU3ITyYEHHS B paJloraiakTHKax?

NuauBuayanbHbIA O1Ipoc

1. Kakue ¢akThl CBUACTEIBCTBYIOT O TOM, YTO BO BCEIeHHOM MPOUCXOIUT MIPOLIECC IBOTIOINAN?

2. Kakrie XuMHUYECKHE 3JIEMEHTHI SBJISIOTCS HanboJIee paclipoCTpaHeHHBIMU BO BeeneHnHoil, kakue —
Ha 3emie?

3. KakoBO COOTHOIICHHE MacC «OOBIYHOM» MaTepuu, TEMHOW MaTepyuu U TEMHOM SHEpruun?

XKuzns u pazym 6o Bcenennoti

TeMsl 111 COOOIIEHMI

Ku3znb, paszpemienHas Beenennoi

3a npenenamu casimmMocTu. Hamr agpec Bo BeeneHHow.
3arajiku BpeMeHU

3aragku 3Be3JHOTO HeOa

3Be3HOE HEOO

Hama I'amakTuka

O kocmoce

YTpo KOCMUYECKOM 3PbI

O dusnueckux sBICHUAX HAa 3eMIie U B KOCMOCE B YCIIOBUSX HEBECOMOCTH.
3Be3HbIe y30pbl HeOa

3BE3IHBIN MTyTh
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3Be34bl B )KU3HU YEJIOBEKA.

3Be3/1bl JAJIEKUE U OJIM3KUE.

3Be3/1bl 30BYT

3Be3/1bl, XUMHUYECKHE JIEMEHTHI U YETIOBEK.

3BEé31HOE HEOO — BEJIMKas KHUTA IPUPOIbI.

Wneu MHOXECTBEHHOCTH MUPOB B padoTtax [[x. bpyHo.

Wnen cymecTBoBaHMs BHE3EMHOTO pa3syma B paborax (HuiocodoB-KOCMHCTOB.
[TpoGnema BHE3EMHOTO pa3yma B Hay4yHO- ()aHTACTHUECKOH JHMTEpaType.
Merozap! MoMCcKa dK30IUIAHET.

WcTopus paguonocianuii 3eMJIsSH APYTrUM HUBUIU3ALHM.

Hcropus noncka paiHoCUTHAIOB pa3yMHBIX IMBUIM3ALIUAN.

MeTo/1bl TEOpETUYECKON OIIEHKH BO3MOYKHOCTU OOHAPYKEHHS BHE3EMHBIX LIMBUIIN3ALINN
Ha COBPEMEHHOM 3Tale pa3BUTHS 3eMJISH.

[IpoexTsl nepecenenns Ha APYrue MmIaHeThl.

JuddepeHunpoBaHHbIN 3a4eT

1. Ilepeuenb BonpocoB k au¢PpepeHuupoBaHHomMy 3a4ery no aucuumiinie b/, 8 Acrponomust
1.AcTpoHOMUS, METO/IBI ACTPOHOMUYECKHX HAOIIOICHUH, CBS3b C IPYTUMH HayKaMHU.
2.HebecHas cdepa u ee onrcaHue.

3.I'opusoHTaNBHAS cCUCTEMAa KOOPAUHAT CBETHIIL.

4.OKkBaTopUalibHAsl CUCTEMA KOOPJAMHAT CBETHIL.

5.BepxHsisg U HUKHSS KyJIbMUHALIMS.

6.Bocxomsiue u He3axoIaIue cBeTiia. HeBocxogamye U He3aX0ISIHe CBETHIIA.
7.0ceHHee U BECEHHEE PaBHOACHCTBUE, 3UMHEE U JIETHEE COJIHLIECTOSIHUE. DKIUITHKA.
8.Cnoco0OnI onpeenieHust reorpad@uueckoi IUpOTHI.

9.Kouduryparus 1 kBagparypa riaHer.

10.Coenunenue, 3510Hranus, IPOTUBOCTOSTHUE IJIAHET.

11.CuHOIMYECKHUI M CHACPUICCKUN TIEPHO Il OOpAIlleHHsI TUTAHET.
12.I'eonieHTpHUYECKas U IeIUOLIEHTPUYECKAS] CUCTEMA MUPA.

13.3akons1 Kemiepa.

14.3axons1 Kemnnepa B popmynmupoBke HeroToHa.

15.11apamtakc. ['opu30oHTaIbHBINA SKBATOPUAILHBIN Napauiake. YTJI0BOM paguyc CBETHUIIA.
16.11apamsiakTHYECKOE CMEILICHUE.

17.®opma 3emmu.

18.®a3bl JdyHBI.

19.Conneunsle u 1yHHbIE 3aTMeHUs. Capoc.

20.JIyna: crpoenue, (pusnueckre ycaoBUs Ha MOBEPXHOCTH.

21.1lnaneTsl 3eMHOM I'PYHIBI U UX XapaKTEPUCTUKH.

22.11naHeThI-TUraiThl U UX XapaKTEPUCTUKH.

23.AcTepousbl U UX XapaKTEPUCTHKH.

24 KoMeTsl: mpUpoJa, OpOUTHI, CTPOEHHE.

25.MeTeopuTsl, BUABI METEOPUTOB.

26.MeTteopsl, 60T IBI.

27.ConHue: CTPOEHUE U XapaKTEPUCTHUKHU.

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

29.0ueprust Connia. CoqHEUHbIE BCIIBIIIKH, COIHEYHASI aKTUBHOCTh, COJTHEUHBIE OypH.
30.CriocoOsI ompe/ieNieHust pacCTOSTHUM 110 3BE3/I.

31.Bunumbie U aOCONMIOTHBIE 3BE3/IHBIC BETUYHHEI.

32.ITpocTpaHCTBEHHBIE CKOPOCTH 3BE3/I.

33.9¢ddexr Jomnepa.

34.3akon Credana-bonpumana.
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35.3axkon Buna.

36.Knaccuduxkarus 38e31. Buasl 38e3 1.
37.®u3nuecKue XapakKTepUCTUKH 3BE3.
38.CocTaB ¥ CTpOCHUE raJaKTUKH.
39.Knaccudurarus raJaKTuk.

40.3akon Xa6b6mna. [TocrossHras Xaooma.
41.PenuKkTOBOE U3TYyUCHHE.

42 KpacHoe cMelIeHue.

43.Teopus A. A. ®puamana.

44 . TIpoucxoxIeHUE U DBOJIIOIMS TATAKTUK U 3BE3].
45 Tlpoucxoxaenue mianet (teopun M. Kanra, I1. Jlarutaca, B. I'. ®ecenkosa u O. 0. [lImuara).

2. OneHKa oTBeTa 00Y4aKOIIErocst Ha BONPOChI A epeHIMPOBAHHOIO 3a4€eTa
OrreHka oTBeTa 00y4aroIIerocs Ha BOIpockl 1u(p¢epeHInpoBaHHOr0 3a4eTa

OJeMeHTEI CojeprkaHue Kbl OIICHUBAHUS
OLICHUBAHUS HeynosnerBopurens | YI0BIETBOPHUTEID Xopomo OTnnyHO
HO HO
CooTBeTCTBHE ITonHOC 3HAYUTENLHBIC Hesnauntensn | [lomHOC
OTBETOB HECOOTBETCTBHE 110 MOTPEITHOCTH BIC COOTBETCTBHE
hopmyTupOBKaM BCEM BOIPOCAM MOTPEITHOCTH
BOINPOCOB
(3aganuii)
Crpykrypa, [TonHoe 3HAYUTEIHbHOE HesnauurensHo | CooTBeTcTBHE
MOCJICIOBATEIBHOC | HECOOTBETCTBHE HECOOTBETCTBUE e KPUTEPUIO MPU
Thb | JIOTHKA KPUTEPHIO. KPUTEPHIO HECOOTBETCTBHE | OTBETS Ha BCE
OTBETa. YMCHHE KPUTEPHIO BOIIPOCHI.
YeTKO, ITIOHSITHO,
rpaMOTHO U
cBOOOIHO H3JIaraTh
CBOHM MBICIIH
3HaHue IlomHOC He3HAHME HNmeroT MecTo HNmeroT mecto ITomHOC
HOPMAaTHUBHBIX, HOPMAaTUBHOM U CYILIECTBEHHBIE HECYIIECTBEHH | COOTBETCTBUE
MPaBOBBIX MpaBOBOM 0a3bl U YIYIICHUS bI€ YIIYIICHUS U | JAHHOMY
JIOKYMEHTOB U CHIeMaJIbHO M (He3HaHMe HE3HaHUE KPUTEPUIO
cIieMaJIbHOM JUTEPaTyphbl 0OoJbIIEH YaCTH U3 | OTAEIBHBIX OTBETOB Ha BCE
JIUTEpaTyphl JIOKYMEHTOB U (CTMHUYHBIX ) BOIIPOCHI.
CHEIHAIbHOM paboT U3 yncia
JUTEPATYpPHI 110 00s3aTeNbHON
Ha3BaHUIO, JUTEPATYPBI.
COJEPKAHUIO U
T.1L.).
YMeHue yBA3bIBaTh | Y MEHUE CBA3ATh YMeHue cBsI3aTh YMeHue ITonnoe
TEOPHIO C TEOPHUIO C IPAKTUKOM | BOIIPOCHI TEOPUU U | CBA3ATh COOTBETCTBHE
MPaKTUKOM, paboTHI HE MPaKTUKH BOIIPOCHI JTAHHOMY
B TOM YHCIIC B MPOSIBIISIETCS. MPOSIBISAETCS TEOpUU U KPUTEPHIO.
obiactu penKo. MPAKTUKH B CnocoOHOCTh
npodeccruoHaIbHO OCHOBHOM MHTETPUPOBATH
it paboTHI MPOSIBIISIETCS. 3HAHUA U
MIPUBJIEKATh
CBEJICHUS U3
pa3IMYHBIX
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HAy4YHBIX cep

KauecTBO 0TBETOB
Ha
JIOTIOTHUTEIIbHBIE
BOIIPOCHI

Ha Bce
JOIIOJIHUTCIIBbHBIC
BOIIPOCHI
MIpEIoIaBaTens JaHbl
HeBepHI)Ie OTBCTHEIL.

OtBeThI HA
0O0JIBIIYIO YaCTh
JIOTIOJTHUTEIbHBIX
BOITPOCOB
MIperno/iaBaTelis
JTaHBI HEBEPHO.

1. Jlanbr
HETOJIHBIC
OTBETHI HA
JIOTIOTHUTEITHH
BIC BOITPOCHI

npenoaaBaTeiis.

2. Jlan oguH
HEBEPHBIN
OTBET Ha
JIOTIOJTHUTEITEH
bI€ BOTIPOCHI

npenoaaBaTciis.

Jlanbl BepHbIE
OTBETHI HA BCE
JIOTIOJIHUTEIIbH
bI€ BOIIPOCHI
IIPEIIo JaBaTelIs.

[Ipumeuanue: utorosas oleHka GopMUpYETCs KaK CpeliHsAs apupMeTHUecKas pe3yabTaToOB 3JIEMEHTOB

OILICHHWBaHUsI.
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