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Pabouas mporpamma mucuuruimael BJ1.8 Actponomusi paspabortana B coorBercTBUH DPI'OC
COO (mpuxa3z Munobpnayku Poccun ot 17 mast 2012 r. Ne 413)
[Iporpamma opueHTHpOBaHA Ha y4eOHHMK: AcTtpoHomus : y4eO. mocobue mist CIIO / otB. pex. A.B.
Komowmuern, A.A. Cadonos. — M. : U3parensctBo FOpaiit, 2018. — 277 c.

Oobuaa xapakmepucmuka OuCyUnIUHbL
N3ydeHne acTpOHOMHUM HAIIPaBJIEHO Ha JOCTHKEHHUE CIEAYIOIIMX LeJIeH:
— OCO3HAHME NPUHIUIHUAIBLHOM POJM AaCTPOHOMHHM B TMO3HAHUHM (DyHIAMEHTAIBHBIX
3aKOHOB TPHUPOJLI U (POPMUPOBAHMU COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTUHBI
MHUpA;
— mpuoOpereHue 3HaHUM O (pU3MUecKOW MpHpojae HEOECHBIX TE€Nl U CUCTEM, CTPOCHUS U
ABOJIIONIMKM BceneHHoM, MpOCTpaHCTBEHHBIX M BPEMEHHBIX MaciTabax BceneHHOH,
Han0oJiee BAXKHBIX ACTPOHOMHUYECKUX OTKPBITHSX, OMPEISITUBIINX Pa3BUTHE HAYKU W
TEXHUKU;
— OBJIaJICHUE YMEHHUSMH OOBSICHSATh BHUIAMMOE TOJIOKEHHUE U JIBM)KCHUE HEOECHBIX Tell
MPUHIIATIAMHA ~ OTIPEJICJICHUS] MECTOTIOJIOKEHUSI W BPEMEHH TI0 aCTPOHOMHYECKUM
00beKTaM, HaBBIKAMU MPAKTUUECKOTO MCIOJIB30BAHUS KOMITBIOTEPHBIX TTPUIOKESHUH 15
oTpe/ieNieHus: BUa 3B€3JHOr0 Heba B KOHKPETHOM ITYHKTE /7S 3aJJaHHOTO BPEMEHU;
— pa3BUTHE MMO3HABATEIHHBIX HHTEPECOB, MHTEIUICKTYAIBHBIX U TBOPUYECKUX CITOCOOHOCTEH
B IIpolecce MpUOOpEeTeHUs 3HAHUM MO AaCTPOHOMHMM C HCIIOJIb30BAHUEM Pa3INYHBIX
HWCTOYHUKOB MH(OPMAITUK U COBPEMEHHBIX HH(DOPMAITMOHHBIX TEXHOJIOTHIA;
— HCIOJIb30BaHUE MPHOOPETEHHBIX 3HAHUNW M YMEHUH Ui pelIeHUs MPaKTUYECKUX 3a7ay
MOBCEIHEBHOMN JKU3HH;
— (opmHpoBaHHE HAYYHOTO MUPOBO33PEHMUS;
— (opMupoBaHHE HABBIKOB HCITOJIb30BAHUS €CTECTBEHHO-HAYYHBIX U OCOOCHHO (hHM3MKO-
MaTeMaTU4eCKUX 3HAHUU JUIsi OOBEKTUBHOTO aHAllM3a YCTPOWCTBA OKPYKAIOIIET0 MUpPa
Ha IpUMepe TOCTHKEHUN COBpEMEHHON acTpo(U3UKH, aCTPOHOMUU U KOCMOHABTHKH.
ba3oBb1il ypOBEHb

[Ipenmer actponomuu. Poib acTpoHOMHM B pa3BUTUM LUBHJIM3ALMUA. OBOJIIOLMS B3IJISA0B
yenoBeka Ha Bcenennyro. ['eonieHTpuueckas u renuvoneHTpudeckas cucteMbl. OCOOEHHOCTH METOJI0B
Mo3HaHUsi B acTpoHomuu. lIpakTHueckoe MpUMEHEHHE aCTPOHOMHYECKHUX uccienoBaHuil. Mcropus
pa3BUTHSI OTEYECTBEHHOM KOCMOHABTUKHU. [lepBbIi MCKYCCTBEHHBINM CHYTHUK 3emui, moser FO.A.
lNarapuna. JlocTrKeHHUsI COBPEMEHHONM KOCMOHABTUKH.

OcHoBbl mpakTHueckoi actpoHomuu. HebecHas cdepa. Ocobbie Touku HeOGecHOU cdepbl.
HebecHble koopauHathl. 3Be3/1HAsE KapTa, CO3BE3/AMS, UCIIOJIb30BAHNE KOMITBIOTEPHBIX MPUIIOKEHHUH IS
oToOpaxxeHus 3Be3nHOro HeOa. Bumumas 3Be3nnas BenuuuHa. CyTouHOe ABIMKEHHE CBETHI. CBS3b
BHUJIUMOTO PaCIoJIOKeHUsI 00BEKTOB Ha HeOe U reorpaduueckux KoopauHaT Habmomarens. JBrkeHue
3emnu Bokpyr Comnna. Buaumoe neuxenue u ¢asbl Jlynsl. CosHeuHble U TyHHBIE 3aTMeHUs. Bpems u
KaJeHaph.

3akoHbl JBWKeHHS HebecHbix Ten. Crpyktypa u  MacmTaObl  COJIHEYHOM CHCTEMBI.
Kondurypanust u ycrnoBusi BUIMMOCTHU TUTaHET. MeTo bl ompesienieHus: paccTosHuii A0 Ten CoTHeqHOM
CUCTeMbI U UX pa3mepoB. Hebecnas mexanuka. 3akonsl Kemnepa. Onpenenenre macc HeOSCHBIX Tell.
JIBuKeHHE NCKYCCTBEHHBIX HEOECHBIX Tel.

Conneunas cucrema. [Ipoucxoxnenne Conneunoit cucremsl. Cucrema 3emis - Jlyna. [lnanerst
3eMHOM rpymnmnbl. [Inanersi-ruranTel. COyTHUKY U KoJibla maHeT. Maible Tena CoNHEYHON CHUCTEMBI.
AcTepouiHast OTACHOCTb.

MeToapl aCTpOHOMUYECKUX UCCIEA0BaHUN. DIEKTPOMArHUTHOE U3Iy4eHUE, KOCMUYECKUE JTy4n
U TpaBUTAIIMOHHBIE BOJHBI KaK HCTOYHUK HHGPOpPMAIMU O TMPHUPOAEC M CBOHCTBAX HEOECHBIX TeTl.
HazemHbIe U KOCMHUYECKHE TEJIECKOTbI, MPUHIMM UX padoThl. Kocmuueckue anmapaTthl. CHEKTpaTbHBIHA
a"anmu3. D¢dext Jomnepa. 3akon cmenienus Buna. 3akon Credana-bonbimana.




3Be3/bl. 3Be3/bl: OCHOBHBIE (PH3UKO-XMMHUYECKHE XapaKTEPUCTUKU U UX B3auMHasl CBs3b. PazHooOpasue
3BE3JHBIX XapaKTEPUCTHUK M MX 3aKOHOMEepHOCTH. OrlpeneneHue paccTOsSHUSA 10 3BE3[, Mapajliakc.
JIBoliHbIE W KpaTHbIe 3Be3/lbl. BHeconHeuHble miaHeThl. [IpoOiema cCyliecTBOBaHHMS KU3HHU BO
Bcenennoii. BHyTpeHHee CTpOGHME M HCTOYHMKHA HHEPruu 3Be3l. [IpOMCXOXKIEHHE XUMHUYECKHX
aneMeHTOB. llepeMeHHble M BCHbIXMBarOIIME 3Be3/bl. KopuuHEBble Kapiuku. DBOJIOLUS 3BE3[, €€
stanbl U KoHeuHble craguu. Crtpoenue CouiHila, cosHedHOM atmocdepsl. [IposiBieHus comHEYHOU
AKTUBHOCTH: IISITHA, BCIHBIIIKH, MpoTyOepaHubl. [lepuoaMYHOCTh COJNHEYHOM aKTUBHOCTH. Poub
MarHuTHbIX noJiel Ha CosnHue. COITHEUYHO-3EMHBIE CBA3H.

Hama T'anaktuka - Mneunsiit IIyre. CoctaB u cTpykTypa ['amakTtuku. 3Be3HbIE CKOIUICHHUSL.
Mex3Be31HbIM ra3 U bk, Bpamenue ["anaktuku. TeMHas marepust.
INanaktuku. Crpoenue u 3Bostonus Beenennoit

OTkpblTHE JPYTUX TalakTUK. MHOrooOpasue rajlakTUK W HMX OCHOBHBIE XapaKTE€PUCTUKH.
CBepxMacCUBHbBIE YepHBbIE AbIPbl U AKTHUBHOCTH ranaktuk. IIpencraBnenune o kocmosoruu. Kpachoe
cMmeleHue. 3akoH Xa06ma. OBosonust Beenennoit. bosbiioit B3peis. PenukroBoe nznyuyenue. Temuas
SHEprusl.

Mecmo oucyuniunsl 6 cmpykmype o0pazoeamebHoil RPoZpammol

B cootBerctBue ¢ YII nucuunnuna bJ1.8 ActponomMus paccuntana Ha 64 yaca B roji, B TOM
gyucie 40 9acoB JieKuu, 44aca mpakTHIeCKue 3auaTusi, 20 9acoB caMOCTOsTEebHAs paboTa.
JucuuninHa n3yyaercs Bo 2 ceMecTpe 1 Kypca.



IInanupyemsble pe3yJibTaThbl 00yYeHH s

B pesynbraTe u3ydyeHus: AMCHUILITUHBI ACTPOHOMUS Ha YPOBHE CPEAHEro 00IIero o0pa3oBaHMs:
OO0yuaromuiics Ha 6a30BOM YPOBHE HAYYUTCS:

MPUBOJUTH IPUMEPBIL: POJIU ACTPOHOMUU B PA3BUTHH ITUBUIIU3ALINH, UCTIOIH30BAHUS
METO/IOB UCCJIEIOBAHUN B ACTPOHOMHMH, PA3IMYHBIX TUAMA30HOB JIEKTPOMArHUTHBIX
M3IIy4eHHH 115 norydeHust nHdopmaiuu o6 o0bekTax BeenenHoi, moxydeHust
ACTPOHOMHUYECKOU MH(POPMAIIUU C TOMOIIHI0 KOCMUYECKUX aIMapaToB U CIIEKTPATLHOTO
aHajn3a, BIUSHUS COJTHEYHON aKTHBHOCTH Ha 3eMITIO;

OTIMCBIBATh M OOBSICHATD: Pa3JIMUusl KaJICHIapeH, YCIOBHS HACTYIJICHUS COJTHEYHBIX U
JIYHHBIX 3aTMEHHH, Pa3bl JIyHbI, CyTOUHBIE BUKEHUS CBETUJI, IPUYMHBI BO3HUKHOBEHUS
MIPUJIMBOB U OTJIMBOB; MPUHIIUI JEHCTBUS ONTUYECKOTO TEIECKOTa, B3aUMOCBS3h (hPHU3UKO-
XUMHUYECKUX XapaKTEPUCTUK 3B€3]] C UCTIOJb30BaHUEM JHArpaMMBbl "IIBET-CBETUMOCTS ",
(bu3UYecKre MPUINHBI, OTPEIEISIIONTNE PABHOBECHE 3BE3]l, ICTOUYHUK SHEPTHH 3BE3]] U
MPOUCXOKACHIUE XUMHUECKHUX AIEMEHTOB, KPACHOE CMEIIEHHE C TTOMOIIBIO d(deKTa
Homnepa;

XapaKTepU30BaTh 0COOCHHOCTH METOJIOB MMO3HAHMS ACTPOHOMHH, OCHOBHBIE DJIEMEHTHI U
cBoiicTBa maHeT COTHEYHOMN CUCTEMBbI, METO/Ibl OIPEEIIEHUS PACCTOSHUIN U TMHEHHBIX
pa3MepoB HEOECHBIX TeJl, BO3MOKHBIC ITYTH SBOJIIOIMH 3B€3/] PA3IMYHON MACCHI;
HaxO0JIUTh Ha HeOe OCHOBHBIEC cO3Be3IMst CeBEPHOTO MOJyIapusi, B TOM drciie: bompimas
Mengenuna, Manas Menseauia, Bomonac, Jlebens, Kaccuones, OpuoH; cambie sipkue
3Be3bl, 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 BPEMs CYTOK ISl JAHHOT'O HACEJIEHHOTO MYHKTA;

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

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

CTaTbiX.

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

—  CMBICJI IOHATHUI: TEOLEHTPUYECKAsl U FEIMOLIEHTPUYECKAsl CUCTEMA, BUANMAs 3BE€3HAas
BEJINYMHA, CO3BE3HE, IPOTUBOCTOSIHUS U COCIMHEHUS IJIAHET, KOMETa, aCTEPOuL,
METEOP, METEOPUT, METEOPOUJ, IIJIAHETA, CITyTHUK, 3Be3/1a, CoTHEeUHas: CUCTEMA,
lNanakTuka, BeenenHnas, BCEMUPHOE U MOSICHOE BPEMsI, BHECOJIHEYHAS IJIaHETa
(aK301UIaHETA), CIIEKTpaIbHAS KIIACCHU(UKAIUS 3BE3/1, apaJUIaKC, PEIUKTOBOE
n3nydenue, boapmoit B3psiB, uepHas apipa;

— cMBICT (U3MYECKUX BEITMYHH: [1aPCEK, CBETOBOI roJ, aCTpPOHOMUYECKAs eIMHUIIA,
3BE€3/IHAsl BEIMYHHA;

—  cMbICT (PM3UYECKOT0 3aKoHa Xa00a;

— OCHOBHBIE 3TaIlbl OCBOCHHS KOCMUYECKOIO MPOCTPAHCTBA;

— TUNOTE3bl NPOUCX0kaeHUA COTHEYHON CUCTEMBI;

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

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



Conepxxanue TucUMILVIUHBI (44 yaca)

IIpenmer acTtponoMuu (2 4)

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

OcHOBBI IPaKTHYECKOIl acTpoHOMuUH (8 4)

3Be3gHoe HeOo. ['opu3oHTanbHas cucTeMa KOOpAMHAT. ODKBAaTOpUAJIbHAs CUCTEMa KOOPIMHAT.
[TopwxkHas kapta 3Be3gHoro Heba. CrocoObl m3MepeHwus reorpaduueckoil mupoTsl. OmpeneneHue
MIOJIOKEHHSI CBETHII C Y4eTOM Teorpaduueckoid mmpoTsl MecTHOCTH (IIpakTrueckas padota Nel).

Ctpoenue CostHeuHOM cucTeMbl (2 4)

Crpoenune ComHEUHON CHCTEMBI.

3aKkoHbI IBHKeHUS HeDeCHBIX TeJ (8 u)

3akonbl Kemepa u ux yrounenne HerotonoMm. 3akonsl Kemnnepa (pemenue 3amau). OnpeneineHue
paccrosHuil 10 Ten CosiHeyHOW cucTembl. 3akOHbI JBHKeHUs HeOecHbIX Ten (IIpaxThueckas paborta
Ne2).

IIpupoaa ten CosHeuHoi cuctemsl (6 1)

Cucrema 3emus-Jlyna. Ilpupoma Jlywel. [lnmamerst 3emHON  Tpynmbl.  [l1aHeTHI-TUTAHTHL
AcTepouibl, METEOPUTHI, METEOPHI, OOJTUIBI 1 KOMETHI.

Counue u 3Be31bl (8 1)

CosHlle W ero xapaktepucTuku. PaccrossHue 10 3Be3n. [IpocTpaHCTBEHHBIE CKOPOCTH 3BE3]L.
Ouznyeckas npupoja 3Be3l. CBsizb MEXIY QU3NUECKMMH XapakTepucTukamu 3Be3a. Kiaccuukamms
3BE3/I.

Hama ranakruka — Maeunsii IIyts (2 4)

Hamra "'anakTuka: coctaB, cTpoeHue, BpallleHHE.

Crpoenue u 3BoJonus Beesiennoii (4 )

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

7Kusznb u pazym Bo Beesennoii (4 4)

[Townck xxu3Hu Bo BeeneHHOIM.



YueOHO-MeTOAMUECKOE 00ecTIeUueHne

IlepeyeHb OCHOBHOII JTUTEPATYPHI:

1.

Actponomust : yue6. mocobue mms CIIO / orB. pen. A.B. Komomumen, A.A. CaponoB. — M. :
WznarensctBo IOpaiir, 2018. — 277 c.

Hepeqeﬂb JIOTIOJITHUTEIbHOM JUTEpaATyphbI:

2.

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

Hpo6uuk T. FO. ActpoHomusi [DneKkTpoHHBIM pecypc]|: mabopaTopHbIii mpakTukyM.- KemepoBo:
Kemeposckuii roc.yH-1,2014.-102.-Pexxum noctyma:www.biblioclub.ru

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

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

IlepeyeHb yueOHO-METOANYECKOT0 0OeCeYeHUs

6.

Konnakoga, E. B. ActpoHOMES: TPaKTHYECKUE 3a/IaHUs, 3a/1a91 U YIIPAKHEHUS : TPaKTHUKyM / E.
B. Konnakosga. - 2-e u3f., crep. - Mocksa : @JIMHTA, 2020. - 76 c. - ISBN 978-5-9765-4874-9. -
Tekcr : anextponssiid. - URL: https://znanium.com/catalog/product/1874265 (nata oOparieHus:
21.04.2020).

I'am3a A.A. Actponomus. [Ipaktukym [31aekTpoHHBIH pecypc] :Yueo. [Tocooue /A.A. I'am3a. —
M..MH®A - M, 2020 — 127c. — Pexxum gocTyna: www. znanium.com

Ilepeuens pecypcoB HHGOPMAIHOHHO-TEJIEKOMMYHHUKAIIMOHHOMN CeTH
"Unrepuer"

DneKTpoHHO-O0MOIMOTeYHas cucTeMa Znanium.com http://znanium.com
Yuusepcurerckas o6udauoreka ONLINE http://biblioclub.ru

DneKkTpoHHO-OnbroTeuHas cucreMa «Jlanby 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/

Y4eOHO-TEeMaTHYECKHH IJIAH

Homep Tema Koa-Bo

TeMbl 4acoB

1 [Ipeamer actpoHOMUN 2

2 OCHOBBI IPAKTUYECKON aCTPOHOMUU 8

3 Crtpoenune CoTHEYHON CHCTEMBI 2

4 3aKOHbI ABM)KEHUS HEOECHBIX Tel 8

5 [Tpupona ten CoHEUHOM CUCTEMBI 6

6 CouHile 1 3Be3/1bl 8

7 Hama ramaktuka — MiedHslil nyTh 2

8 Crtpoenue u 3BoroIus Beenennoit 4

9 Ku3Hb 1 pa3yM BO BCEIEHHOMN 4
®opma arrecranuu - uddepeHunpoBaHHbIil 3a4eT

Hroro 44




YueOuuk: Actporomus : yuaeo. mocodue mis CIIO / ots. pen. A.B. Konomuern, A.A. Cadonos. — M. : U3narenscTBo 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 actpoHomun: ucropusi, | Beenenune, | Bocnpons3BoauTh CBEAEHUS MO bopMynupOBaTh BHIBOIBI U b
METO/Ibl O3HAHUs, IpakTHueckoe | ['nasa 1 UCTOPUU Pa3BUTHS aCTPOHOMUH, €€ 3aKJIIOYEHUS,
IIPUMEHEHHE CBA3SIX € GUBUKON U MaTEeMaTUKOM; KJIaCCU(PHUIIPOBATH OOBEKTHI
Hcnonb30BaTh NOJy4eHHbIE paHee HCCIIEIOBAHUS,
3HaHUS JUIsl OOBSICHEHUS YCTPOMCTBA M | CTPYKTYPUPOBATh N3y4aeMblil
IpUHIUIA paboThl TEIECKOMa. MaTepHua,
apryMeHTHPOBATh CBOIO
MO3ULUIO.
dbopmMupoBaHue
IIOJIOKUTEIIBHOIO OTHOLICHHUS
K POCCHICKOM
ACTPOHOMMYECKOM HayKe
dbopmMupoBanue yOeK1I€HHOCTH
B BO3MOXXHOCTH IO3HAHMUS
3aKOHOB IIPUPOJIBI U UX
UCIOJIb30BaHUs Ha 6Jaro
pa3BUTHA YEJIOBEUYECKON
LMBUIN3ALUU
OcHoOBBI paKkTHYECKO# acTpoHOMuUH (8 9)
2 2 OCHOBBI IPAKTHUYECKOHN §2.1-2.7 BocnpounsBoauTs onpeneneHus BbINoHATE IO3HABATENBHBIE U | b
aCTPOHOMMH. 3Be3/IHOE HEDO. COOOIIeHNEe | TEPMUHOB U NOHATHH (CO3BE3ME, 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, BBIJIBUTATh O
xoopuHar. [To/BIKHAS KapTa 00BSICHATH HEOOXOIUMOCTb BBEACHUS | THUIIOTE3Y, Mpeiarath
3BE3HOTO HEGa BHCOKOCHBIX JIET U HOBOTO aJIbTEPHATUBHBIEC CTIOCOOBI
CriocoGs! H3MepeHns §2.92.11 KaJICHJAPHOTO CTHJISA, penieHust mpoOIeMbl U B, 1O
reorpabIecKoi MHpOTH 00BACHITEH HAOIIOTaEMEBIE BBIOUpATH U3 FHX Haubolee
HEBOOPYKEHHBIM TI'JIa30M JBHKECHUS 3¢ dEeKTUBHBIH,
OnpeﬂeneHHe MOJIOKEHUS CBETUII §27 3Be3a 1 CoJiHIa Ha Pa3IU4YHbIX AHAJIN3UPOBATH HaOmomaemMele | [IP
C yd4eToM reorpaduueckoii reorpad@UuecKuX MIMPOTAX, IBIKCHHUE | SIBJICHUS U OOBACHSITH
IIHPOTH MECTHOCTH u (a3wl JIyHBI, TPUUMHBI 3aTMEHUMA MPUYHHBI UX BO3ZHUKHOBEHUS
(IpaxTrueckas paboTa Nel) Jlynel n ConHiia; TOTOBHUTH COOOIIECHUS 1
MIPUMEHSATDH 3BE3/IHYIO KapTy JJIs MIPE3CHTAIINH C
MOMCKa Ha HeOe OMpeIeICHHBIX MCITOJIh30BaHNEM MaTEpPHaJIOB,
CO3BE3MH U 3BE3/. MOJTy4eHHBIX U3 VIHTepHeTa U
JIPYTUX KCTOYHHUKOB
dbopMuUpOBaHUE YMEHUS
YIPaBJIATH CBOEH
ITO3HABATEILHOU
JIESATETLHOCTBIO,
OTBETCTBEHHOT'O OTHOIIICHHS K
YYCHHIO
dbopmMupoBaHue
MMO3HABATEILHON 1
UH(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(PHUITNPOBATH OOBEKTHI b

CoHEeYHO CUCTEMEI

CBCJACHUA O CTAHOBJICHUU U Pa3BUTUU

HUCCICA0BAaHMA,




FGHHOHGHTPHHGCKOﬁ CHUCTCMbI MUDPA,

CTPYKTYPUPOBATh U3y4aceMbli
Marepual

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

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

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

9 Omnpenenenue paccTossHu# a0 Ten | § 3.3
Conneuynoit Cuctemsl

10 3aKoHBI IBMKCHUS HEOeCHBIX Ten | ['aBa 3

(ITpaktuueckas pabora Ne2)

BOCIIPOU3BOIUTH OTPEICICHUS
TEPMHUHOB U NOHATUN (KOHPUTypaLus
IJIaHET, CHHOIMYECCKUM 1
CUJIEPUYECKHUI TTEPUO/IbI

oOpallleHus IIaHEeT, TOPU30HTATbHBIN
napajuiakc, yriioBble pa3Mephl
00bEKTa, ACTPOHOMHYECKAS €AMHUIIA);
BBIYUCIISITH PACCTOSIHUE JIO TUIAHET T10
TOPU30HTAIIBHOMY TMMapajuIakCy, a ux
pa3Mephl TI0 YTIIOBBIM pa3Mepam u
PacCTOSTHUIO;

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

OIMMCBLIBATHL OCOOCHHOCTH JBHYKECHUS
Ten COTHEYHOM CUCTEMBI 10T
JIEVCTBUEM CHUJI TATOTEHUS 110
opOuTaM ¢ pa3TuIHBIM
SKCIICHTPUCUTETOM;

OOBSICHATH TPUYUHBI BOSHUKHOBEHUS
MPUIMBOB Ha 3eMJIeH BO3MYILIEHUN B
nBrkeHun Ten CoJTHEYHOH CHCTEMBI,
XapaKTEPU30BaTh 0COOCHHOCTH
JBUKEHHS] © MAaHEBPOB KOCMUYECKUX
anmnapaToB JJIs UCCIEAOBaHUs Tell
ConHEeYHOM cUCTeMbl, MacChl, IepBast
KOCMMYECKasi CKOPOCTh, CUJia
YOPYTOCTH, BEC T€JA, CUJIbI TPEHHUS;
IMMOHUMATDH CMBICJI OCHOBHBIX

(dbopMyIMpOBaTh BHIBOBI U
3aKITFOYCHUS

Ha TIPAKTHKE TOJIh30BATHCS
OCHOBHBIMH JIOTHIECKUMU
MpUEMaMH, METOIaMHU
HaOJIIOACHUS, MOICTTUPOBAHUS,
MBICIIEHHOTO SKCIIEPUMEHTA,
MIPOTHO3UPOBAHUS

BBITIOJTHATH TIO3HABATEIBHBIC U
MIPAKTHYCCKUC 33 JaHUs
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
UCCJIEIOBAHUS U U3BJICKATh
uHpopMaIuio
KJIaccu(puIpoBaTh 0OBEKTHI
UCCIIeIOBAHUS,
CTPYKTYpUPOBATh U3ydaeMblil
MaTepuai, apryMeHTHPOBATh
CBOIO MO3UIIMIO,
dbopMynupOBaTh BHIBOJIBI
3aKIIIOYEHUS;

¢dbopmupoBaHue
MO3HABATEIHHON U

B, P3,
15(0)

P3

@0, P3

I1P

10




(buU3NYECKUX 3aKOHOB (TTPUHIIUATIOB)
YPaBHEHUI: OCHOBHOE YTBEPKICHUE
MeXaHUKH, 3aKoHbl HploTOHA,
MPUHITUIT OTHOCUTEIILHOCTH B
MEXaHUKE 3aKOH BCEMHPHOTO
TATOTEHMS, 3aKOH ['yKa;

U3MEpPSATH: Maccy, CHITy; CUITY
BCEMUPHOIO TATOTEHUS, CUITY
YIPYroCTH, CUITY TPEHUS, BEC Tea
UCII0JIb30BATh MOJyYEHHbIC 3HAHUS B
MOBCEIHEBHOM JKU3HU (Hampumep,
ydeT UHEPIIUU, YIeT TPEHUS TIPU
JBIKCHUH TI0 PA3TMYHBIM
MOBEPXHOCTSIM)

UH(OPMAITMOHHON KYJIbTYPHI,
B TOM YHCJIC HABBIKOB
CaMOCTOSITEJIbHOI paboTHI €
KHUTAMU ¥ TEXHHYECKUMU
CpelICcTBaMu
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€ MMPAKTHUYECKOU pabOThI

IIpupona tea CosiHeuHOM cucTeMBbI (6 1)

11

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

§3.2,54
I'mapa 5,
MIpEe3eHTAaIN
H,
Cco0o0IIEHUS

12

IInmaneThI-ruranThl

I'maBa 6,
MpE3eHTaIN
H,
CcOo00LIEHUS

13

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

I'maBa 7,
pe3eHTalH
H,
COOOIICHUS

dbopmynrpoBaTh 1 000CHOBBIBAThH
OCHOBHBIE TTOJIOKEHHSI COBPEMEHHO M
rUnoTe3bl 0 GOPMUPOBAHUU BCEX TEN
COJIHEUHOM CUCTEMBI U3 €IMHOTO
ra3onblJIeBOro 00aka;

OTIPEIENATh U PA3INYaTh MOHATH
(Conneynast cuctema, IjaaHeTa, ee
CIyTHUKH, TIJIAHETHI 3€MHOMU TPYIIIIHI,
IUTAHETHI-TUTAHThI, KOJIbIIA IJIAHET,
MaJble Tella, aCTePOU/IbI, TUTAHEThI-
KapJIMKH, KOMEThI, METEOPOU/IBI,
METEOPBI, OOTUIbI, METEOPHUTHI);
OTHCHIBATh pupory JIyHbI U
OOBSCHATH IPUYUHBI €€ OTIHYHUS OT
3emMin;

MIEPEYUCIIATh CYIIECTBEHHBIE

BBITIOJTHATH TI03HABATEIHHBIE H
NPaKTUYECKHUE 3aaHus
HAXOJIUTh MPOOIeMy
UCCIICIOBAHMSI, CTABUTH
BOTIPOCHI, BBIJIBUTATh
THIIOTE3Y, peIaraTh
IbTEPHATHUBHBIE CITOCOOBI
pelieHust MpooJIeMbl U
BBIOMpPATh M3 HUX HanboJjee
3pPEeKTUBHBIH,
KIACCU(PHUITNPOBATH OOBEKTHI
UCCIIeIOBAHUS,
CTPYKTYpUPOBATh 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,
Benepr! 1 Mapca ¢ 3emieii o
penbedy MOBEpXHOCTH B COCTABY
atMocep, YKa3bIBaTh CIEIbI
IBOJTFOIIMOHHBIX U3MEHEHUH PUPOIBI
ITHUX TUTAHET;

O0O0BSACHATH MEXaHU3M ITAPHUKOBOTO

s dexra u ero 3HaUCHHE TS
(GhOpPMUPOBAHUS M COXPAHECHHUS
YHUKAJIBbHON IPUPOIBI 3EMIIH;
OTIMCHIBATh XapaKTePHBIC
0COOEHHOCTH MPUPO/IbI TTAHET-
TUTAHTOB, UX CITyTHHKOB M KOJIELL;
XapaKTepU30BaTh MIPUPOTY MaJbIX TE
ConHeuHoM cucTemMbl U OOBSICHITD
MPUYMHBI UX 3HAUUTEIbHBIX
pazInuuii;

OTIHMCHIBATH SIBJICHUSI METEOPA U
6onna, OOBACHATH MPOIIECCHI,
KOTOPBIE IPOUCXOIAT MPU ABMKEHUN
TeJ, BIIETAIONINX B aTMOochepy
IUTAHETHI C KOCMUYECKOUM CKOPOCTHIO;
OTIHMCHIBATh MOCTIEICTBUS MAJACHUS Ha
3eMITI0 KPYITHBIX METEOPUTOB;
O0OBSCHATH CYITHOCTb ACTEPOUIHO-
KOMETHOW OTIAaCHOCTH, BOBMOYKHOCTH H
CIIOCOOBI ee MPe0TBPAIlCHHUS.

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 IOCTPOCHHIO
VHIUBUyJIbHOU
00pa3zoBaTebHON
NeSITeIbHOCTH HAa OCHOBE
YCTOMUYUBBIX MO3HABATENbHBIX
UHTEPECOB.

(dbopMHUpOBaHHUE YMEHMUS
HaXOJUTh aJICKBAaTHbIE
CHocoObl OBEJICHMS,
B3aUMO/ICHCTBHS U
COTPY/IHUYECTBA B IpolLiecce
yueOHOM 1 BHEey4YeOHOI
NeSITeIbHOCTH, IPOSIBIIATH
YBaKUTEIbHOE OTHOLIICHHE K
MHEHHMIO OTIIMOHEHTA B X0J1€
00CYX/IeHUs CTIOPHBIX
po6JeM HayKH.

Coanue u 38e31blI (8 4)

14 |2 | MeTotBl aCTPOHOMHYECKHX | §4.1—

| ONPpCACIIATh U pa3JINiaTh MOHATHA

| kmaccudumpoBaTh 06HEKTE!

12




ucciaenosauuii. COJIHIIE U €T0
XapaKTePUCTHKHU

4.4,8.5

15

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

§ 8.1

16

dusnyeckas nmpupoaa 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 QU3HMUECKOE
coctostHue BeniecTBa CoHIa U 3BE3]]
N NCTOYHUKH UX SHCPIUH,
OIIMCBHIBATHL BHYTPEHHEE CTPOCHUE
ConHiia 1 cocoObl epeayu IHEPruu
M3 ICHTPA K IOBECPXHOCTH,
06”I)$ICH$ITI> MEXaHNU3M BO3HUKHOBCHUSA
Ha COHHHG TpanyJIsIOUHA U IIATCH,
OITUCHIBATh HAOIIOJaeMbIC
IMPOABJICHUA COJIHEYHOI aKTUBHOCTH U
X BIUSHHE Ha 3eMIITIO;

BBIYHCIISTH PACCTOSTHHE JI0 3BE3]1 110
TOJAMYHOMY Tapajliakcy;

Ha3bIBaTh OCHOBHBIC OTIIMUNUTEIIHHBIC
0COOEHHOCTH 3BE3]T PA3IMUYHBIX
MOCJIeIOBAaTEILHOCTEN Ha IUarpaMmme
«CTICKTP-CBETUMOCTBY;

CpaBHUBATh MOJICTH Pa3TUIHBIX
THIIOB 3Be3]1 ¢ MoJielbio COJIHIIA;
OOBSICHATH TPUYUHBI U3MCHCHHS
CBETHUMOCTH ITEPEMEHHBIX 3BE3I;
OITMCHIBAaTh MEXaHNU3M BCIIBIIICK
HoBbix 1 CBEpXHOBBIX;

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

XapaKTepu30BaTh GU3NYECKUE
0COOCHHOCTH OOBEKTOB,
BO3HHUKAIOIIMX Ha KOHEYHOM CTaIuN
ABOJTIOIMH 3BE3/: OEIIBIX KapIUKOB,
HEHUTPOHHBIX 3BE3]1 M YEPHBIX JBIP.

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

BBITIOJTHATH TI03HABATEIbHBIE U
MPaKTUYECKHUE 3aJaHUs
XapaKTePU30BaTh (PU3UUECKUE
0COOEHHOCTH OOBEKTOB
CHCTEMaTH3UPOBATh 3HAHHSI O
METOJIaX MCCICTOBAHUS U
COBPEMEHHOM COCTOSIHUU
poOJIEMBI CYIIECTBOBAHUS
KU3HU BO BcenleHHOM.
dbopmupoBaHHe YOSKICHHOCTH
B BO3MOYKHOCTH ITO3HAHUS
3aKOHOB IIPUPOJIBI U UX
MCIIO0JIb30BaHuUs Ha 0Jaro
pa3BUTHSA YETIOBEUYECKON
UBUIU3AIUT

dbopMUpoOBaHHE YMEHUS
HAXOJUTh aJICKBAaTHBIC
CrocoObl OBeIeHUS,
B3aMMO/ICHCTBUS U
COTpPYIHHYECTBA B IIPOLIECCE
yueOHOM 1 BHEey4YeOHOI
JESITENIbHOCTH, MPOSIBIIATH
YBOXUTETbHOE OTHOIICHHUE K
MHEHHMIO OTIMOHEHTA B X0J1€
00CYX/1IeHUS CTIOPHBIX
npo6JeM HayKH.

®0, b

P3, b,
@0

B, IO
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Hama I'anakruka — Mueunsblii 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, BBIJIBUTATh

TUIOTE3Y.
Crtpoenue u 3Boswouus Beesennoii (4 )

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

Knaccudukanus ranakTuk (xocmornorus, Becenennas, moaens Croco0b! peleHus: NpooIeMbl
Bcenennoii, bonpnioii B3psIB, U BbIOMpaTh U3 HUX Hauboliee

20 OcHoBbI kOcMostoruy. JBosmronusa | § 9.6 -9.9 PENMKTOBOE H3IydeHNE); S QEKTHBHBI. @O0, b,
Beenennoit. Teopun TMPE3CHTAIM | (rpenersITh PACCTOSHUE 10 3BE3HBIX | BBIIONHSATH N03HABaTeNbHbIe 1 | 1O
HPOUCXOKACHUS TITAHCT, 3BC3M U | H, CKOIUIEHUH M TaJaKTHUK 10 nepenaamMm | NpakTHYECKHUE 3aIaHus
rajJakTHUK COOOIIIEHUS

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

000CHOBBIBATH CITPABEITMBOCTh
moaenmu Opuamana pesynbTaTaMu
HaOJIIOICHUI «KPACHOTO CMEIIICHHS B
CIIEKTpaXx rajakTHK;

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

OLIEHMBATh BO3pacT BcenenHou Ha
OCHOBE IOCTOSIHHOM Xa001a;
UHTEPIIPETHPOBATH OOHAPYKEHUE
PENMKTOBOTO U3JTy4YEHHUs KaK
CBUJIETEIBCTBO B IMOJIb3Y TUIIOTE3bI

I'opsiuelt BeeneHHoOM;

W3BJIEKaTh UH(OPMAITHIO U3
Pa3IMYHbBIX UCTOYHUKOB
(BKITIOUAs CpeACTBA MACCOBOM
nH(popMaIy U UHTEPHET-
pPECYPChI) M KPUTHYECKH €€
OIICHUBATb;
apryMEeHTHUPOBATh CBOIO
MO3UIUIO

dbopMUpoBaHHE YMEHUS
HAXOJWTh aJICKBAaTHbIC
CrocoObl IOBeICHUS,
B3aMMO/ICHCTBUS U
COTPYIHHYECTBA B MPOLIECCE
yueOHOM 1 BHEy4YeOHOU
NeSITebHOCTH, TIPOSIBIIATH
YBaKUTEIbHOE OTHOLICHHE K
MHEHHMIO OTIIMOHEHTA B X0J1€
00CYX/IeHUS CTIOPHBIX
npo0JeM HayKH.
dbopMupoBaHue yOSKICHHOCTH
B BO3MOYKHOCTH MTO3HAHMS

14




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

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

KusHn u

pa3ym Bo Bcesiennoii(4 4.)

21

DaKTOpBI KU3HU

§11.1

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

W3BJIEKaTh HH(POpPMAITHIO U3
Pa3IMIHBIX UCTOYHUKOB
(BKIIIOYAst cpeicTBa MacCOBOM
nH(popMaIy U UHTEPHET-
pPECYPCHI) M KPUTHYECKH €€
OIICHUBATD;
apryMeHTHPOBATh CBOIO
MO3UIUIO

dbopMUpOBaHHE YMEHUS
YIpPaBJIATh CBOEH
II03HABATEJILHOU
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
Pas3IMYHbIX UCTOYHUKOB
(BKIJIIOUAs CpesICTBA MaCCOBOM
UHpOpMAILIUU U UHTEPHET-
pecypchl) U KpUTHUECKH €€
OILICHUBATb;
apryMeHTHPOBAaTh CBOIO
HO3ULIMIO

dbopMupoBaHUE YMEHHS

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

16




IIpu opopmiaenun paéoyeii mporpaMmbl ObLJIH HCIOJIb30BAHBI CJIEAYIOIIHE YCIOBHBIE
0003HAYEHHU:
NO — unauButyanbHbIA OIIpOC
@O — ppoHTANBHBII ONIPOC
P3 — pemenue 3anau
[1P — mpakTuyeckas pabora
b — 0ecena
C - cooOmieHus

17



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

Kabunet Ne 205 Kopmnyc Ne 1 Kabuner marematuku. Komrmiekt yaeOHONH MeOenn: CTOIBI,CTYIbS,
nocka. [lepeHOCHOM HOYTOYK, MyJIbTUMEAUMHBIN POEKTOP.

Microsoft Windows Professional 8, aum. 61442171

Microsoft Visual Studio 2015 F#, cBo6omHO pacnpoctpansemoe [10

Free Conference Call (cBoOoHast nu1IeH3M)

MeToauueckue MaTepuaJbl

Ipakmuyeckue 3anamus

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

[TpakTHdeckue 3aHITHI 10 ACTPOHOMHUH TIPOBOJIATCS CIICTYIOIIUM 00pa3oMm:

- yJaIlmecs CaMOCTOSITSIILHO B MUCbMEHHOM (JOpMe OTBEYAIOT Ha BOTIPOCHI JUIsI CAMOKOHTPOJIS, 3aTEM
pemrarT 3agadu (C MCIOJIb30BAHUEM PEKOMEHIYEMOW JIMTEpaTyphl WM HHTEPHETA), IMOCIIC Yero
JICNTAeTCs aHAJIN3 BBITTOJTHEHHOW PabOTHI;

- 3aHSATUE OCYIIECTBIsAEeTCS ¢ ucnoip3oBannem UKT;

- 3aQHATHE MMPOBOUTCS MO PYKOBOJCTBOM ITPETIOIaBATEIIS.

[Ipn pemeHun 3ama4  MOXKHO ITOJIB30BAThCS  JIFOOBIMH ~ aCTPOHOMHYECKAMH TAOJNHIIAMH |
HEO0O0XOTUMBIMHU (HOPMYITaMHU.

Pemenue 3amad He mpeamosaraeT rPOMO3JIKUX MAaTEeMAaTHYSCKUX BhIUMCICHHA. OUeHb 4acTo 3aJa4u
[0 aCTPOHOMHUHU HOCAT KayeCTBEHHBIN, OLIEHOYHBIM XapakTep M MOTYT pPelaTbcs HECKOJIbKUMU
cnocobamu. Ilpu 3ammcu 4uCIOBOro OTBETa B BHUJAE ACCATUYHOM IPOOHM NOCTATOUYHO OTPaHUUYUTHCS
OJIHUM — JBYMs JECSATHUYHBIMH 3HaKaMH, a B 4YaCOBOW U TpaJyCHONM Mepe — MHHYTaMH BPEMEHU U
MUHYTaMU AYTH.

KoHTposnbs pe3yapTaToB MpakTHUYECKUX 3aHSITUA CTYJEHTOB OCYHIECTBIIIETCS MpenojaBaTeieM Ha
y4eOHBIX 3aHATHUSAX 110 ACTPOHOMUHU.

IIpasuna oghopmnenus pe3yiomamos npaKmuyecKo2o 3aHAmus

Pesynbratel odopmisitorcs B BUAEC NUCBMEHHOTO OTYE€Ta, MPH HAMMCAHUM KOTOPOTrO HEOOXOAUMO
MIPUAEPKUBATHCS CIEAYIOIINX TpeOOBaHMI:

- 3aIMCaTh JaTy BBINIOJHEHUS, TEMY U 1eJIb paboThl,

- 3aMKUCcaTh YCIOBHE 3a7a4d B KpaTKoil popme (1aHo);

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

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

- IPH PELICHUH 3a/1a4 Ha MOCTPOCHHE MPOAHATM3UPOBATh YCIOBUE 3a/1a4H U BBITIOJIHUTH YEPTEXK, AaB
OTIMICaHHE BCEX MOCTPOCHHUIH,

- 3aIUCaTh OTBET.

J1114 BbITIOJIHEHUS! pabOTHI peKOMeHAyeTcsl ATiac 3Be3JHOro Heba, MacTald KapT KOTOPOTo MO3BOJIET
C TOYHOCTBHIO HE MEHee lm Mo MpsMOMY BOCXOKIACHHIO U 1’ IO CKIIOHEHHUIO OMPENENATh MOJOKEHUS
00BEKTOB.

Jlnia ompeneneHusl YKBaTOPUATBHBIX KOOPAUHAT OOBEKTOB 3BE3/IHOTO aTjiaca HCIOJb3YHTE JIMHEUKY.
Brruncnute, ckombKO MHHYT (m) OPsIMOTO BOCXOXkAEHHS W MUHYT (') CKIIOHEHHs YKJIaJIbIBaeTCs,
Hanpumep, B 1 cm. M3Mepssi paccrosHue OT OmMKaMImUX K OOBEKTY KpPYTOB, MapaielbHBIX
HEOECHOMY HKBATOPY, U KPYrOB CKIIOHEHHI, MOKHO OMPENEIUTh MPSMOE BOCX0XK/IEHUE U CKIOHEHHE
00BeKTa.

Pewenue 3a0au

OcylIecTBIIss pelieHus 3a/1a4 10 aCTPOHOMUH, YYaIlHecs J0DKHBI 3HATh HE TOJBLKO OOILIUI aIropuT™
pelieHusl 3a7a4, HO W yMETh paboTaTh C YACTHBIMH CTPYKTypamH TIIpollecca pEIICHHUs 3ajad.
[TpuBenem nmpuMepbl TAKKX CTPYKTYP.

IIpaBuia pereHus aCTPOHOMHUYECKUX 3124

18




Ortan 1. [lousaTs cyTh 3a1a4u.

1. BHUMaTeIhHO MPOYUTATH TEKCT 3a7a4H.

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

3. BBISICHUTBH CMBICTT BCEX HEMOHSTHBIX CJIOB U BBIPAKCHH.

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

5. CpenaTh cXeMaTUYECKUMH PUCYHOK WIIM CEpPUI0 PUCYHKOB, €CJIM IO3BOJISIET XapakTep 3aJayu.
VYka3aTh Ha 4YepTEkKe BCE BEKTOPHBIC BEIMYUHBI, BBIOPATh CUCTEMY OTCUETA.

6. Kpatko, oqHUM-ABYMSI TIPEIUIOKESHUAMH, CICTATh 3aIHCh, BRIPAKAIONIYIO CYTh 331a4H.

Otamn 2. CocTaBUTH IJIaH PEIICHUS 3aa4H.

1. PaccmoTpeTh acTpOHOMHUYECKYIO (aCTpOPU3NUECKYI0) KapTUHY 3a/laud, YSICHUB ISl Ce0sl, O KaKuxX
TeMax ¥ B3aWMOJICHCTBHSX Tell UAET Peub B 33[a4e, KaKHUe SBJICHHUS U MPOILIECCHl UMEIOT MECTO, KaKhe
MPUHUMAIOTCS YIIPOIEeHUS (MeaTn3ans), KaKue BeTMIUHBI OTIICHIBAIOT CBOMCTBA aCTPOHOMHYECKUX
00BEKTOB U SIBIICHH, KaKWe CBSI3U (OTHOIIIEHHSI) CYIIECTBYIOT MEXIY STUMH BEITHINHAMH.

2. IlpoBectu ananu3 3aaauu. [losicHUTH Bce OyKBEHHBIE 0003HAUYCHMSI BEJIMYUH.

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

Ortan 3. Peanu3oBatk IJIaH pelICHUs 3a0a4U.

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

2. BromonHuWTh omepanmMd ¢ HAWMMEHOBAHWSAMH  €IWHUI] HM3MEPEHHS  aCTPOHOMHYECKUX
(acTpou3uueckux) BEIWYWH, TPOM3BECTH HEOOXOAMMBIC pacueTbl, COOJIIOJas IpaBuia
MPUOIMKEHHBIX BEIYUCICHUI.

Oran 4. [Ipoanann3npoBaTh NOJYYEHHBINA PE3YJIbTAT.

1. OueHuTh NpaBaONOA00HOCTh NOJYYEHHOTO YUCIEHHOTO pe3ylibTaTa.

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

3. 3amucarh MOJYYeHHBIA OTBET B TpeOyeMoi (hopme.

Anroputm npeo6pazoBaHus eAMHUL PU3UYECKUX BETHYNUH

1. 3amummute B JIEBOM YacTH paBEHCTBA YHCICHHOE 3HAUYEHHWE paccMaTpuBaeMOil BEIMUYUHBI C
yKa3aHWEM HAaUMEHOBAaHMS EIUHUIBI €€ M3MEpeHHUs, a B MpaBOl YacCTH paBEHCTBA BBIJICIIUTE
HAauMEHOBaHHE BEMYUHBI C KOADDUIIMEHTOM «EAHMHUIIA:

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

2. 3anumnmTe COOTHOILIEHHE Ba,Z[aHHOﬁ CAWHUIBI BEJIMYWMHBI C HOBBIMU CANMHHUIIAMHU U3MCPCHUA:
1 cB. rox =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 —
COOTHOIICHUS YCPE3 HOBLIC CAMHUIIBI:

1 knk =3,25 - 10°- 9,5 - 10" m.

4. B npaBoﬁ qaCcTu paBeHCTBa OCYH.[CCTBI/ITG BCC ,HeﬁCTBHH C KOB(i)(i)I/ILII/ICHTaMI/I U HAMUMCHOBAHUIMU .
1 knk = 3,0875 - 10" m.

AJTOPUTM BBINOJTHEHUS ICHCTBUM ¢ eTMHUIIAMU (HU3NYECKUX BEIMYUH

1. Hammummre GopmMyiy, BBIpaXarollylo CBS3b BEIUUMHBI, €MHUILY KOTOPON HYXHO ONpPEIETUTb, C
JAPYrUMH BETMUMHAMHU (MX €TUHHIIBI Y)K€ U3BECTHBI U SBIISIOTCS HCXOHBIMH).

Hanpumep, Heob6xoaumo omnpenenuts enuHuny cuisl B CH. J[ng aToro 3amuimurte onpeaessronyro
(dbopmyy ISl BETUUUHBI CHITBI:
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F=ma/(])
2. BMmecto OykB, 00O3HAuUalOMUX 3HAYCHHUS BEIMYWH, 3aMUIINTC HAUMECHOBAHUS WX CIUHUIL
n3mepenus B cucreme CU:

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

3. [IpousBenuTe ACUCTBUS C AMHUALIAMHU:
[F]=1kr - m/c*=H.
4.Ecnu ecTh HE0OX0IUMOCTh, TO BBEIUTE Ha3BAHUE CIUHUIIBL, T. €.

1 xr - m/c>=1H.

Tloozomoska cooowernus

1.Ysacuute ans ceds cyTh TEMBI 110 aCTPOHOMUH, KOTOPAst BaM MPeIokKeHa.

2.IlonOepute HEOOXOOUMYIO JUTEpaTypy IO acCTPOHOMHUHM  (CTapalTech BOCIOJIH30BATHCS
HECKOJIbKUMU KHUTAMHU i 00Jiee MOTHOTO NOoJydyeHUs! HH(OopMalun).

3. TmarenpHO M3y4YUTE Marepuan y4eOHHMKA IO JaHHOW TeMe, YTOOBI JIeT4e OPHEHTHPOBATHCS B
HEOOXOMMOM BaM JIMTEpaType U HE CACNaTh dJIEMEHTAPHBIX OMHUOOK.

4. VI3yunte moaoOpaHHBI MaTepuan Mo acTPOHOMHMH (IO BO3MOKHOCTH paloTaiiTe ¢ KapaHAalIoMm),
BBIJIETISISE CAMOE TJIaBHOE 110 X0y UTEHHUSI.

5.CocraBbTe maaH COOOIIEHHUS.

6. Hamuinre TeKCT cooOeHus.

[TIOMHUTE:

® BRIOMpAliTe TOJHKO MHTEPECHYIO U OHATHYIO HH(POPMALIUIO;
® HE HCIOJIb3YHTE HESICHBIX TEPMUHOB U CHEIIHAIbHBIX BBHIPAXKEHUI;
® yH(pOopMaIHs T0JKHA OTHOCUTHCS K TEME;

® He JjieraiiTe COOOIICHNE OYSHD TPOMO3IKHIM.
7. B koHme cooOuieHus (IOKIaaa) Mo aCTPOHOMHH, MO BO3MOXHOCTH, IEPEUUCIIUTE JHTEPaTypy,
KOTOPOH BBI TIOJIH30BAJIKCH MIPH TIOJTOTOBKE.
8. Ilpu ohopmMIIEHUHU HCTIONB3YHTE TOJIBKO HEOOXOMMBIE, OTHOCSIIIUECS K TEME PHCYHKH U CXEMBI.
9. [IpounTaiiTe HaNMMCAHHBIN TEKCT M MOCTApPAUTECh €ro IMmepecka3arb, BRIOUpas caMoe OCHOBHOE.
10. ITepen Tem, Kak aenaTh cOOOIICHHUE (TOKIIAT), BRIMUIIATE HEOOXOMMYIO HH(MOPMAIHIO (TEPMHUHBI,
JaThl, OCHOBHBIC ITOJIOKECHUS) Ha JIOCKY.

— Hukorpaa ne uuraiite noxnan! UtoObl HEe cOUTHCS, MOIB3YUTECh TUIAHOM M BBITMCAHHOW Ha JOCKE
nHpopMmanueii. ['0BopuTe TpOMKO, OTUETIMBO, HE TOPONUTECh. B 0000 Ba)KHBIX MeCTax JCIIalTe
nay3y WM MEHSUTe HHTOHAIINIO, 3TO OOJIETYUT €€ BOCIPUATHE AJIs ayTUTOPHUH.

Hnousuoyanvuulii onpoc, pponmansHulil onpoc, beceoa

YMeHue KpacuBO OTBEYaTh Ha BOIPOCHI, TaKkKe KaK U YMEHHE OT HHUX KPacuBO YXOAWUTH -
XapaKTepu3yeT YMHOT0, 3PYAUPOBAHHOTO, TPAMOTHOTO M TAKTUYHOTO YEJIOBEKA.

OdeHb BaXXHO, B MEPBYIO 04Yepellb, MOOIAroJapuTh YeIOBeKa 32 OUeHb HHTEPECHBIH, 3aJaHHbII
uM Bompoc. Ecnmu Bompoc, Ha Bamr B3risig He SBISETCS TaKOBBIM, TO MOXHO MOJYEPKHYTH
MOJIOKUTETFHYI0O 4epTy COOeCeIHHMKA, XapaKTePU3YIOIIYI0 €ro HauuTaHHOCTh, OCBEIOMIIEHHOCTH,
KOMIIETEHTHOCTh... Hampumep: «kak KpacuBO ObUI 3aZaH BOMPOC...», «aBTOpP TAaKOro BOMpOca, Ha
CaMOM JIeJie CIEIUATUCT B TOW OTPACHH...» WIH JaXKe «HE OXHUIANl YCIBIMATh TaKOW Cepbe3HbII
BOMPOC OT TaKOW CHUMIIATUYHOW JaMbl...». XOpoIo, eciu y Bac B «Oaraxke» OKaxeTcs mapy
HECTaHAapTHHIX (ppaz-OiaromapHoCTel.

Nmenno Takoe Hayano Barmiero amuanora BBI30OBET y OINIOHEHTA MPUSATHBIC OIIYIEHUS, YTO
MOJIOKUTENTFHO CKa)XeTcsl Ha OTHomleHMH K Bam. W, BO3MOXHO, €clii OH HE J0 KOHIa Oyner
yIOBJETBOpEH BammM oTBETOM, HE CTaHET «3aBajMBaTh» Bac MOMOTHUTENBLHBIMH BOTIPOCAMH IO
JTUCIHUILTAHE aCTPOHOMUSL.
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OTBeTUB Ha MOCTaBJIEHHBIN BOIIPOC, HIOMHTEPECYHTECH, HA CKOJIBKO YEJIOBEK €r0 3aJ1aBaBLINI
YIOBJIETBOPEH BalllUM OTBETOM — 3TO MOXET CTaTh 3apOKJIEHUEM HUHTEpecHOM nauckyccuu. U
HA000poT, eciii Bbl He 0OUeHb yBEPEHBI B CBOEH MPABOTE, HE JIaBaiiTe MOBOAA IS JANbHEHIINX Oece].

Hy, u, koHeuHO Xe, camas ClIO)KHas cUTyauus, korja Bbl He 3HaeTe TOYHOro OTBETa Ha
IIOCTaBJIEHHBIN Borpoc. B aToM cinydyae Bol MoxkeTe BbICKa3aTh IycKail 1 OIIMO0YHYIO0, HO CBOIO TOUKY
3peHHUsi, CKa3aB UYTO-HUOYIb BpoJe: «Sl TOYHO HE 3HAK0, HO IyMaro, 4To...». [ J1aBHOe — He OolTech
BOIIPOCOB, a TeM 0o0Jjiee HeNpaBUIbHBIX OTBETOB. MIHOr1a, HaNIM4YKe COOCTBEHHOM TOUKHU 3PEHUS] MOXKET
OBITh OIICHEHO JIOCTATOYHO JIOPOTO.

[IpoBenenne yd4eOHOTO Mporecca MOXKET ObITh OPraHM30BaHHO ¢ ucmnoib3oBanuem DMOC
YHHBEpCHTETa U B HU(PPOBOIi cpelie (TPYIIbI B COUATBHBIX CETIX, MIEKTPOHHAS [T0YTa, BUICOCBA3h U
npyrue 1iatopmsel). YueOHbIE 3aHATHA C NPUMEHEHHEM JUCTAHIIMOHHBIX 00pa30BaTENbHbIX
texHosoru# (JJOT) npoxoasT B COOTBETCTBUH C YTBEPXKIEHHBIM pacliucaHueM. TeKyluid KOHTPOJIb U
MIPOMEXYTOYHAsl aTTeCTallUs 00ydaroluxcs MOXKeT MpoBoAuThes ¢ npumenenueM J1OT.

OueHouHble MaTepuasbl Npu popmupoBaHun padoyeil NpOorpaMmsbl
Jucuununnasl /1.8 Acrponomus

ITacnopT o11eHOYHBIX MATEPHAJIOB
N3yuenne acTpOHOMHM HAMPaBIIEHO HA TOCTHHKEHHUE CIICTYIONTUX IIeTIeH:

— OCO3HAaHME MPUHIUNHAATHLHON POJIM ACTPOHOMHH B MO3HAHUHU (DYHIAMEHTATBHBIX
3aKOHOB MPHUPO/bI U HOPMUPOBAHUH COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTHHbI
MUpa;

— mnpuoOpeTeHue 3HaHWK 0 PU3NUECKON MPUPOJIE HEOSCHBIX TEJl U CUCTEM, CTPOCHHUS U
sBOJTIIONIMH BCelleHHOMH, TPOCTPaHCTBEHHBIX M BPEMEHHBIX MaciiTabax BeeneHHoi,
HanOoJee BaKHBIX aCTPOHOMUYECKUX OTKPBITUSAX, OTIPEEIMBIINX PAa3BUTUE HAYKU U
TEXHUKH;

— OBJAJICHUE YMEHUSIMU OOBSICHATH BUIUMOE MOJI0KEHHUE U IBUKEHHE HEOECHBIX Tel
MPUHIUIIAMU OTIPEIeNICHUSI MECTOIOJIOKEHUS U BPEMEHHU 0 aCTPOHOMHYECKUM
00BbeKTaM, HaBBIKAMH MPAKTUYECKOTO UCIOJB30BaHUsl KOMITBIOTEPHBIX MTPHIIOKEHUN
JUIS OTIpEeJIeIeHHs BUJIA 3BE€3/IHOTO He0a B KOHKPETHOM IYHKTE JJIs 3aJaHHOTO
BpEMEHU;

— pa3BUTHUE MO3HABATEIIbHBIX HHTEPECOB, HHTEJUIEKTYaJIbHBIX U TBOPUECKHUX
CIOCOOHOCTEH B mpoliecce MpUoOpeTeHNs 3HaHU 110 ACTPOHOMUM C UCIIOJIb30BaHUEM
pa3IMYHBIX UCTOYHUKOB HH(POPMAIIMH U COBPEMEHHBIX HH(POPMAITHOHHBIX
TEXHOJIOT UM,

— HCHOJIb30BaHUE MIPUOOPETECHHBIX 3HAHUM U YMEHUHN IS PEeIIeHUs] TPAKTUYECKUX 3a1a4
MOBCETHEBHOM JKU3HH,

— (opmupoBaHHE HAYYHOTO MUPOBO33PEHHUS;

— (opmHpoBaHHE HABBIKOB UCTIOIB30BAHUS €CTECTBEHHO-HAYUYHBIX U OCOOEHHO (hPM3HUKO-
MaTeMaTHUYeCKUX 3HAHUH 711 OOBEKTUBHOTO aHaIM3a YCTPOICTBA OKPYKAIOIIETO MUpPa
Ha IpUMepe TOCTIKEHUN COBPEMEHHON acTpOo(U3UKH, ACTPOHOMHH U KOCMOHABTUKH.

Ilhanupyemoie pezyrvmamot 0céoenus yuedbno20 npeomema

B pesynbraTe u3yueHus AUCHUTIINHBL

OO6yyaromuiics Ha 6a30BOM YPOBHE HAYUUTCS:

MIPUBOJIUTH PUMEPBI: POJIH ACTPOHOMHUH B PA3BUTHU ITUBUIIH3AIINH, UCIIOIB30BaHUS METOJIOB
WCCIIEIOBAaHUHN B ACTPOHOMUM, Pa3JIMYHBIX JHAMA30HOB JIEKTPOMATHUTHBIX U3Iy4eHUH 1715
nosyueHust uHpopmanuu o0 o0bekTax BeeneHHoM, momydeHus: acTpOHOMUYECKO HH(OpMAIIUU C
MOMOIIBI0 KOCMHUYECKHX allapaToB U CIIEKTPAIBHOTO aHAIIN3a, BIUSHUS COJTHEUYHOW aKTUBHOCTH Ha
3emiro;
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OTIHMCHIBATH M OOBSCHATD: Pa3Nuius KaJeHapei, YCIOB s HACTYIUICHHS COJIHEYHBIX M JTYHHBIX
3aTMeHHH, ¢a3el JIyHbI, CyTOUHbIE JBUKEHUS CBETHII, TIPUYHMHBI BOSHUKHOBEHUS NPHIIMBOB U OTIIMBOB;
MPUHLUT ICHCTBUSA ONITUYECKOTO TEJIECKOTIa, B3aUMOCBA3b (PU3UKO-XUMUYECKUX XapaKTEPUCTHK 3BE3]
C MCIIOJIb30BAaHUEM JIMarpaMMbl "[[BET-CBETUMOCTS", PU3UUECKUE IPUUMHBI, ONIPEICIISIONINE
paBHOBECHE 3B€3/l, HCTOUHUK SHEPIUU 3B€3/1 U IPOUCXO0KICHUE XUMUYECKHX JIEMEHTOB, KPAaCHOE
cMmerieHue ¢ nomoinsto 3gdekra Jomnepa;

XapaKTepU30BaTh 0COOEHHOCTU METOJI0B IIO3HAHUS AaCTPOHOMMHM, OCHOBHBIE 3JIEMEHTHI U CBOWCTBA
r1aHeT COHEYHOM CUCTEMBI, METO/Ibl OTPEIENIEHUS PACCTOSHUM U IMHEWHBIX Pa3MEPOB HEOECHBIX
T€J1, BO3MOYXHbBIE IIyTH 3BOJIIOLIUHU 3BE3]] pa3JIMYHON MaCChI;

HaXOJUTh Ha HeOe OCHOBHbIE co3Be31usl CeBepHOro noJyuiapus, B ToMm uucie: bonbiias Measenuua,
Manas Menseauna, Bosomnac, Jlebenps, Kaccuones, OproH; cambie sipkie 3B€3/bl, B TOM YHCIIE:
[Tonsipuas 3Be3na, Apkryp, Bera, Kanenna, Cupuyc, berensreiize;

HCI0JIb30BAaTh KOMIIBIOTEPHBIE IPUIOKEHUS 1S onpenenenus nonoxenus Connua, JIyHsl u 38e37 Ha
M00YI0 1aTy U BpEMsl CYTOK JJIsl JAHHOTO HACEJIEHHOTO MyHKTAa,

HCIO0JIb30BATh MPUOOPETEHHbIE 3HAHUS U YMEHUS B IPAKTHUUECKOM 1€ATEIbHOCTH U MOBCEAHEBHON
AKU3HHU JJIS:

MOHUMAaHHUS B3aUMOCBSI3U aCTPOHOMUM C JIPYTHUMHU HayKaMH, B OCHOBE KOTOPBIX JIEKAT 3HAHUS 110
aCTPOHOMMH, OTJIEJIEHUE €€ OT JDKEHAYK;

olieHUBaHMs HH(popManuu, conepxaiieiica B coobmenusx CMU, MutepHeTe, HaydHO-TIOMYSPHBIX
CTaThsIX.

OO6yuatomuiicst Ha 6a30BOM YPOBHE MOJYYUT BO3MOXKHOCTh HAYYUTHCA OOBSICHSTD:

CMBICTT TIOHATUH: TEOLEHTpUYECKasi U TeIMOIIEHTpUYEcKasi cucTeMa, BUAUMAasl 3B€31Has BEIMYUHA,
CO3BE3/1€E, IPOTUBOCTOSIHUSA U COEIMHEHHUSI INIAHET, KOMETa, aCTEPOU, METEOP, METEOPUT,
METEOPOU/I, IIJIAHETA, CITYTHUK, 3Be3/1a, ColHeUHas cuctema, ['aaktuka, Beenennas, BCeMUpHOE U
MOSICHOE BpeMsi, BHECOJIHEYHAS TUIaHeTa (9K30IIJIaHeTa), CIIeKTpaibHasl KilaccCupuKaus 3Be3],
napajiakc, pelIuKToBOE u3iydeHue, bosbinoii B3peiB, uepHas apipa;

CMBICT (PU3UYECKUX BEJTUUMH: [TAPCEK, CBETOBOM roJl, acCTpPOHOMUYECKas €IMHUIIA, 3BE3THAS
BEJINYMHA;

CMBICIT (PU3UYECKOTO 3aKoHa Xa00a;

OCHOBHBI€ 3Tallbl OCBOCHUSI KOCMUYECKOT0 IPOCTPAHCTBA;

TUIIOTE3bl NPOUCX0KACHUS COTHEYHON CUCTEMBI;

OCHOBHbBIE XapaKTepUCTUKHU U cTpoeHre CoJHIIa, COTHEYHOH aTMOChEpHI;

pa3Mepsl ["anakTuku, nosioxxenue u nepuo oopameHus: CoiHIla OTHOCUTENBHO HeHTpa ["anakTuku;

@D opMbI U METO/IbI OIleHNBAHUS

B pesymbrate arTecranuu mo y4eOHOHM JUCHUIUIMHE OCYHIECTBISIETCS KOMIUICKCHAs IMPOBEpKa
CIICAYIOIINX 3HAHUW U YMCHHUN:

Oyenxa 3a ycmuulil omgem (beceda, uHOUBUOYATILHBLL ONPOC, PPOHMANLHBIL ONPOC)

OneHka «OTJIMYHOY» CTaBUTCS B TOM CIIy4yae, €ClIu 00yJarouiics:

e OOHapyKHBaeT MpaBUIbHOE MOHUMAaHKUE (PU3NUECKON CYITHOCTH pacCMaTPUBAEMBbIX SIBICHUHN U
3aKOHOMEPHOCTEH, 3aKOHOB U TEOPHUM, TaeT TOYHOE ONpeAeTeHNe U UCTOIKOBAHUE OCHOBHBIX
MIOHATHH, 3aKOHOB, TEOPHUH, a TAK)Ke BEPHOE OINpeeTeHHe (PU3NISCKUX BEIUYNH, UX SIHHHIL U
croco0OB U3MEPEHHUS;

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

e CTPOWT OTBET MO COOCTBEHHOMY IIJIaHy, COMPOBOXKAAET PACcCKa3 CBOMMHU MPUMEPAMHU, YMEET
MPUMEHSTH 3HAHHUSI B HOBOUM CUTYallUU MIPH BBHITIOJHEHUH MPAKTUYECKHUX 3aJaHHIA;

e MOXET YCTaHOBHUTHh CBSI3b MEXIy H3y4aeMbIMU U paHee H3y4YeHHBIMH B Kypce (U3HKH
BOIPOCAMHU, a TAK)Ke C MaTepHalIOM, YCBOCHHBIM MPU U3YUYEHUH JAPYTUX MPEIMETOB.

OrneHka «XOpOIIO» CTaBUTCS, €CIM OTBET YJOBIETBOPSIET OCHOBHBIM TpPeOOBAaHUSM K OTBETY Ha
OIICHKY «OTJIMYHO», HO B HEM HE UCIOJB3YIOTCSI COOCTBEHHBIN IUIaH pacckas3a, CBOM MPUMEpHI, He
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MIPUMEHSIIOTCS 3HAHUSI B HOBOW CUTYallMH, HET CBSI3U C PaHEE M3YUYECHHBIM MATCPUATIOM U MaTepUaloM,
YCBOCHHBIM TIPU U3YYEHUH JIPYTUX MPEIMETOB.
OreHKa «yI0BIETBOPUTEIBHO» CTABUTCH,

e eccnu Oonplmas dYacTh OTBETAa  YIOBJICTBOPSET TPEeOOBAaHUSM K OTBETY Ha OICHKY
«XOpOIIIO», HO OOHAPYKUBAKOTCS OTACIbHBIC MPOOENBl, HE MPEMSITCTBYIONINE JaIbHEUIIEMY
YCBOEHUIO MPOTPAMMHOTO Marepuaia; 00ydJaroluiicss yMeeT MPUMEHATh MOJyYeHHBIC 3HAHUS
P PEIICHUU MPOCTHIX 33J1a4 C UCIIOJIBb30BAHHEM TOTOBBIX (DOPMYJ, HO 3aTpydHSCTCS TpU
pelIeHnn 3anad, TpeOyromux npeoodpasopanue Gopmyir.

O1eHKa «HEYI0BIETBOPUTEIHLHOY» CTABUTCS B TOM CllydYae,

e ccnu OoO0ydJaroIuiics HE OBJAJNE]d OCHOBHBIMH 3HAHUSIMH U YMCHHSMH B COOTBETCTBHH C
TpeOOBAHUSMU TPOTPAMMBL.

Oyenxa ymenuti pewiams pacdemmusvie 3a0a4u
Orenka "oTiu4HO":

e B JIOTHYECKOM pACCYXJEHUU M PEIICHMH HET OIMOOK, 3a/Jaya pelieHa palroHaIbHBIM

CIIOCOOOM.
Orenka "xoporio":

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

HepaIrmoHAIBHBIM CIIOCOOOM WJIH JIOIYIIIEHO HEe 00JIee IBYX HECYIIECTBEHHBIX OIHOOK.
Ouenka "yn0BIETBOPUTEIBHO":
e B JIOTMYECKOM pACCYKJIEHHHW HET CYIIECTBEHHBIX OIMMOOK, HO JOMYIIECHA CYIIECTBEHHAs
OIMOKa B MaTeMAaTHYECKUX pacuérax.

OueHka "HEeyJOBIETBOPUTEIHHO':

e  HMEIOTCS CYIIECTBEHHbIE OMIMOKH B IOTHYECKOM PACCYKJIEHUH U B PEIICHUU.
Ouenka coobuenutl
"OTnr4HO" CTaBUTCS 3a MCYEPNBIBAIOIINN, TOYHBIM OTBET, JEMOHCTPUPYIONIMUA XOPOIIEE 3HAHHE
TEMbI, YMEHHME UCIOJIb30BaTh MaTepuanbl A apryMeHTallMM W CaMOCTOSITENIbHBIX BBIBOJIOB;
CBOOOJHOE BIJIAJICHHE TEPMUHOJIOTHEH; yMEHHE H3JIaraTh Marephajl IOCJIeI0BaTeNbHO, JAeaTh
HE00X0IUMBIE 0000IIIEHNS U BBIBOIEL.
"Xopormo" cTaBUTCS 3a OTBET, OOHAPYKUBAIOIINI XOpoIllee 3HAHKE ¥ TOHMMaHUEe MaTepraia, yMEeHHe
u3NaraTb Marepuai IOCJelIOBaTeIbHO M IpaMOTHO. B oTBeTe MOXkeT ObIThb HEAOCTATOYHO IOJIHO
pa3BepHyTa apryMeHTalus, BO3MOXHBI OTJEIbHbIE HEAOCTAaTKU B (OPMYIHPOBKE BHIBOJIOB,
WJUTIOCTPATUBHBIA MaTepra MOKET ObITh MIPEJICTABJICH HE CIIUIIKOM MOIPOOHO.
"Y 10BNIETBOPUTENHHO" CTABUTCS 32 OTBET, B KOTOPOM MaTepuai pacKphIT B OCHOBHOM IPABHIIbHO, HO
CXEMaTHYHO WJIM HEJIOCTATOYHO IOJIHO, C OTKJIOHEHUSMHU OT IMOCIEOBATEIbHOCTH H3JI0KeHus. Her
MOJIHOIICHHBIX 0000IIeHUH 1 BBIBOJOB; JOMYILEHBI OIIMOKHA B peueBOM O(POPMIICHUH BBHICKA3bIBAHUSI.
"HeynoBiaeTBOpUTENbHO" CTaBUTCS, €CIM OTBET OOHApYKMBAeT HE3HAHHE TEMbl M HEYMEHHUE ee
aHaAJIM3UPOBATh; B OTBETE OTCYTCTBYIOT HEOOXOAMMBbIE MPHUMEPHI;, HAPYyIIEHA JIOTUKA B H3JI0KEHUH
MaTrepuana, HET HEeoOXOAMMBIX 00OOIIEHHMH M BBIBOJOB; HEAOCTATOYHO C(HOPMHUPOBAHBI HABBIKU
YCTHOM peyu.
Oyenka omeemos yuawuxcs npu nposedeHUU NpaKmuyecKux pabom
Onenka "oTIMYHO"CTaBUTCS B CIEAYIOIIEM CIIy4ae:
-pakTU4YecKass paboTa BBHIMOJHEHAa B TOTHOM o0OBeMe ¢ coONofeHHeM HeoOXOoIuMOo
MOCJIEIOBATETFHOCTH MTPOBEICHUSI OMIBITOB U H3MEPEHUH;
-yJaIluics caMOCTOSITENIbHO U PAallMOHAIEHO CMOHTHPOBAJl HEOOX0AUMOE 000PYAOBAHUE, BCE OTBITHI
MIPOBEN B YCIOBHX U pexXUMaX, 00eCIeUrBAIOIINX MOJIy4YeHUE MPaBUIBHBIX Pe3yIbTaTOB M BHIBOJIOB;
coOuro1an TpeboBaHus 0€30MaCHOCTH TPY/AA;
-B OTYETE MPABWIHHO M AaKKYpPaTHO BBITIOJHUI BCE 3aMUCH, TAOIUIIbI, PUCYHKH, YEPTEKH, TpapuKH,
BBIYHCIICHUS; TIPABIIILHO BBITIONHUII aHAIHU3 MOTPEITHOCTEH.
OueHka "xopouio'cTaBUTCA B CIEAYIONIEM Cllydae:
BBITIOJIHEHUE MPAKTUYECKOW pabOThl YAOBIETBOPSET OCHOBHBIM TPEOOBAHUSM K OTBETY Ha OIEHKY
"5", HO ydJamiuiicsi JOMYCTHJI HEJOYEThl WU HerpyOble OIMMOKW, HE TOBIHUSBIINE HA PE3YIbTAThI
BBITIOJTHEHUS pabOTHI.
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OnueHka "y0BJIETBOPUTENHHO" CTABUTCS B CIICIYIOIIEM CiIydae:

- Ppe3yibTaT BBIIIOJIHEHHOM 4YacTu HpaKTHHGCKOﬁ pa6OTBI TAaKOB, YTO IIO3BOJICT MOJYYUTH
HpaBHJ’IbeIﬁ BBIBO/JI, HO B XO/JI€ ITPOBCACHM OIIbITA U I/I3MepeHI/II71 GBIJ'H/I AOIMYHICHBI OILINOKH.

OrueHka "HeyA0BJIETBOPUTEIHHO" CTABUTCS B CIICIYIOIIEM Cllydae:

- pe3ylbTaThl BBINIOJHEHUS TNPAKTHUYECKOW pabOTHl HE IO3BOJIAIOT CHENaTh NPAaBUIBHBIN BBIBOJ,
HU3MEPCHMs, BBIYHUCIICHUA, Ha6JIIOI[€HI/IH IMPOU3BOANUIIMCH HECIIPABUJIBHO.

KOHTPOJII)HO — OIICHOYHbLIE CPEACTBA

IIpeomem acmponomuu

becena

1. B yem cocTosiT 0COOEHHOCTH aCTPOHOMUU?

2. Kakue KxoopAMHAThI CBETUJI Ha3bIBAIOTCSI TOPU30HTAIBHBIMU?

3. Onumure, kak koopauHaTsl CostHIIa OyAyT MEHSTHCS B IIPOIIECCE €r0 ABUKEHUS HaJl TOPU30HTOM B
TEYEHHE CYTOK.

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

5. 1 yero ucnoJsib3yercst Teaeckon?

6. UTo cumTaeTcs riIaBHOW XapaKTEpPUCTUKOM Teseckona?

7. Tlouemy nipu HaOMIOACHUSAX B TEJIIECKOT CBETHIIA YXOMAT U3 TIOJIS 3pSHHS?

OcHosbl npakmuqecmﬁ acmpoHomuu

OpoHTATBHBIN OIIPOC

1.Kak Ha3bIBaIOTCS CICIMAIbHBIC HAYYHO-HUCCIIEA0BATEIBCKUE YUPESKIACHUS IS TPOBEACHUS
acTpOHOMHYECKHUX HaOmoaeHui? [IpuBeaure nmpuMepsl.

2.Yto Ha3bpIBalOT co3Be3nueM? CKOJIBKO CO3BE3IMI HACUYMTHIBAETCSI B HACTOSIIEE BpeMsi?
3.Kak pacnonaraercst 0Cb MUpa OTHOCUTEIILHO 3€MHOM OCH?

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

5. Kozepor, /IpakoH, Pri0b1, JIeB, Becrl, Pak.

Haiimure numaee B 3ToM cricke. OOOCHYHWTE CBOM OTBET.

6.0mnpenenuTe 1Mo 3B€3AHOM KapTe IKBATOpUATIbHBIE KOOPAMHATHI CIEAYIOIINX 3BE3/:

1)a Becos; 2)B JIupsr

7.Wcnionb3ys MOABMKHYIO KapTy 3B€3IHOTO HeOa MpUBEAUTE IPUMEPHI CO3BE3INH HEBUAMMBIX
B Halllell MECTHOCTH.

8.C mBrKeHHEM KaKuX HeOECHBIX TN CBsI3aHa CTPYKTYpa KalleHaapeii?

WNHnuBuayanbHbIA OIIPOC

1. Yto HaA3BIBaETCA CO3BE3AHEM?

2. IlepeuncnauTe N3BECTHBIE BAM CO3BE3IUA.

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

4. 3Be3nHas BennunHa Beru paBHa 0,03, a 3Be3qHas BenuuuHa [{eneba cocrapnser 1,25. Kakas u3
3TUX 3Be3] sipue?

5. Kakas u3 3Be3/1, TOMEIIEHHBIX B MPUIOKECHUH V, SBISETCS caMoil craboit?

6*. Kak BbI 1ymaere, moueMy Ha ¢oTorpaduu, NoJydeHHON ¢ TOMOIIBIO TeNECKOTa, BUHBI OoJiee
ciabbie 3BE3/Ibl, YeM T€, KOTOPHIE MOKHO YBHJIETh, TTISAsI HETIOCPEACTBEHHO B TOT K€ TEIECKOI?

becena
1. Kakue koopuHaThl CBETHIIa HAa3bIBAIOTCS SKBATOPUATILHBIMU?
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2. MeHSI0TCS M SKBATOPHAIIBHBIE KOOPMHATHI 3BE3/Ibl B TEUCHHE CYTOK?

3. Kakue 0coOEHHOCTH CyTOYHOTO JBM)KEHUS CBETHII TIO3BOJISIFOT UCHIOJIb30BATh CHCTEMY
9KBATOPHUAIBHBIX KOOPAUHAT?

4. Tlouemy Ha 3B€3HOM KapTe HE NM0OKA3aHO NOJIOKEHUE 3eMIIH?

5. [loueMy Ha 3Be37HOI KapTe U300paXke€Hbl TOJIBKO 3B€3/1bl, HO HET HU CousHua, Hu JIyHbI, HU TUIaHET?
6. Kakoe CkJIOHEHHE — NOJI0KUTENbHOE UM OTPULIATEIIBHOE — UMEIOT 3BE3/1bl, HaXOAAIMecs K
LEHTPY KapThl OJKe, 4eM HeOeCHBbIN IKBAaTOp?

[Ipaktrdeckoe 3ansaTHE «OMpeeneHne MoJI0KEHUsI CBETUII C YUETOM TeoTrpadruuecKOi MUPOTHI
MECTHOCTH »
KonTtponsHbIE BOITPOCHI
1. B xakux Toukax HEOECHBII 3KBATOp MEepeceKaeTcs C JUHUEH ropuzoHTa?
2. Kak pacroiaraercs 0Ch MUpa OTHOCUTEIBHO OCH BpalieHus: 3eMiIi? OTHOCUTENBHO TUIOCKOCTH
HebecHOTO MepuaraHa?
3. Kakoii kpyr HeOecHO cdepbl BCe CBETHIIA TTEPECEKAIOT JIBAXK/IBI B CYTKH ?
4. Kak pacroiaratorcsi CyTO4HbI€ ITyTH 3B€3J] OTHOCUTEIIBHO HEOECHOTO IKBAaTOpa?
5. Kak o Buy 3Be31HOTO Heba M €ro BpaIIeHUI0 YCTAHOBHUTh, YTO HAOIIOATEIh HAXOAUTCS Ha
CeBepHoM nogroce 3eminn?
6. B xakoM ImyHKTE 36MHOTO I1apa He BUIHO HU OJTHOM 3Be36I CeBEPHOT0 HEOECHOTO MOTyIIapus ?

Cmpoenue conHeynou cucmemol

becena

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

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

Baxonwvl 0sudicenust nebecHvix mej
[IpakTrueckoe 3aHsATHE «3aKOHBI IBKEHUS HEOSCHBIX TEI
KoHTponbpHBIE BOITPOCHI
1. Krory unm k ceBepy OT 3eHUTa KyJabMuHUpYyeT CoJiHie?
2. Kaxko#t hopmynoit 1jist BEIYMCICHHS BBICOTHI CJISYET BOCTIOJIBb30BaTHCS?
3. Paccuwuraiite BeicoTy CoJIHIIA.
4. . DxBaropuayibHbIe KoopauHatel CosHila. OnpenennTe KaIeHIapHylo 1aTy U CO3BE3/IUE, B
kotopoM HaxoauTtcst CoJtHIIE.
5. Kakas spkas 3Be3na Haxoautces Boau3u CosHia 12 oktsiops?
6. IIpsamoe Bocxoxaenue Comnna [ = 74 50mun. Kakas spkast 3Be371a HaXOJUTCS B 3TOT JIEHb
Henmaneko ot Coinmna?

WuauBuayalbHbIN OIIpoOC

1. Chopmynupyiite 3akonsl Kemepa.

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

3. B kakoii Touke opOUTHI IIaHeTa 001aaeT MaKCUMaJIbHON KUHETHYECKOH sHeprueit?
MAaKCUMaJIbHOM MOTEHIUATIBHOMN YHEpTrUuei?

3amaun

Ycnosue 3agaun. [1ycTh Teno U3BECTHOM MacChl M JIBUYKETCS 1O U3BECTHOM IUTUTITUYECKON
TPAEKTOPUH CO BCEMH M3BECTHBIMU MapaMeTpaMu JBUKECHHS (BETUYMHON U HaIlpaBJIEHHEM BEKTOpPa
CKOPOCTH M YCKOPEHUS B JTF000H TOUYKE TPACKTOPHH BHKEHHS U B TIO00I MOMEHT BpEMEHH,
KOOpJIUHATAMH BUKEHHS U T.J1.).

Tpebyetcs onpenenuTh HaMpaBlIeHHE U BETUYHUHY IEHTPOCTPEMHUTEIHLHON CHUITBI B

MIPOU3BOJILHOM TOYKE TPACKTOPUU JIBIKEHUSI.
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Ilpupooa men Conneunoti cucmemsi

@ pPOHTAIBHBIN OIIPOC
1. OcHOBHBIE OJIOKEHUSI COBPEMEHHON T'MIOTE3bl 0 (popMHUpoBaHUM BceX Tesl COTHEUHOM CHCTEMBbI

W3 €IMHOTO ra30MbLICBOr0 00JIaKa;

CoyHeYHAas CHCTEMa;

[Inanera, ee CiyTHUKH;

[InaneTsl 3eMHOM I'PYIIIbL;

IInaHEeTHI-TUTaHTEI;

Mansie Tena, acTepoubl, IUIAHETHI-KAPJIMKHA, KOMEThI, METEOPOHUbl, METEOpPbI, OOJIUIHI,

AN

METEOPUTHI;

NuauBuyanbHbINA OMTPOC

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

2. Tlouemy B Tponocepe TeMiieparypa ¢ yBeITUUEHHEM BBICOTHI Ma1aeT?

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

4. TloueMy mpu SICHOU TOTO/IE HOYBIO MPOUCXOIUT HAanOOJIee CUITLHOE MMOX0JI01aHHE?

5. Buanst 11 ¢ JIyHbl Te ke co3Be31us (BUAHBI JIM OHU TakK Xke), 4To U ¢ 3emiin?

6. HazoBute ocHoBHBIEC (hopmBbI penbeda JIyHBbI.

7. KakoBbl (puzndeckue ycaoBus Ha moBepxHocTH JIyHb1? UeM 1 1o KakuM IpUYMHAM OHU
OTJIMYAKOTCS OT 3€MHBIX?

becena

1. Kak oT14uTh mpu HAOMIOACHHUSIX aCTEPOUI OT 3BE37bI7

2. KakoBa ¢opma GosbiinHCTBa actepon1oB? KakoBbl mpuMepHO UX pa3zMepbl?

3. YUem o0ycnoBieHO 00pa30BaHUE XBOCTOB KOMET?

4. B KakOM COCTOSIHUM HaXOJUTCS BEIIECTBO fAJipa KOMETHI? €€ XBocTa?

5. MoskeT 11 KoMeTa, KOTopast Mepruoandecku Bo3BparaeTcs K CoJIHIly, 0CTaBaThCsl HEU3MEHHON?
6. Kakue siBiieHus1 HAOMI0OIAI0TCS MPH TTOJIETE B aTMOC(Eepe Te C KOCMHUYECKON CKOPOCTHIO?

7. Kakue TUITBI METEOPUTOB BBIJCIISIFOTCS 110 XUMHYECKOMY COCTaBY?

Connye u 36e30vl

OpoHTaNBHBINA OMPOC

1. VI3 KakuX XUMUYECKUX 3JIEMEHTOB cOCTOUT COJIHIIE U KAKOBO UX COOTHOLIEHUE?

2. KakoB uctounuk sHeprun u3nydeHus: Connua? Kakve n3MEHEHHs C ero BEIIECTBOM MPOUCXOISAT
IIpH 3TOM?

3. Kaxkoii cnoii CoJsiHIIa SIBJIIETCS OCHOBHBIM UCTOUYHUKOM BUAMMOTO M3Ty4eHUs?

4. KakoBo BHyTpeHHee cTpoenne Connia? Ha3oBuTe OCHOBHBIE CIIOU €r0 aTMOCHEPHI.

5. B kakux mpenenax uzMeHsiercst remnepatypa Ha ComHile oT ero neHtpa 1o gotocheps? 6. Kakumu
crocobaMu OCYIIECTBISIETCS IepeHoc sHeprun u3 HeAp ConHIa HapyxKy?

7. Uem oObsicHseTca HaOmonaemas Ha CoJtHIe rpaHysauus?

8. Kakue nposiBiieHus1 COTHEYHOH aKTUBHOCTH HAOIIOAAIOTCS B PA3IUYHBIX CIOSIX aTMOChepsl
Connua? C yem cBsi3aHa OCHOBHAsI IPUUMHA STUX SIBICHUIN?

9. UeM 00BsICHSIETCS IOHWKEHHE TEMIIEPATyphl B 00JIACTH COJTHEYHBIX MATEH?

10. Kakue siBnenust Ha 3eMJjie CBA3aHbl C COJIHEUHON aKTUBHOCTHIO?

NuauBuyansHbINA OIIPOC
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1. Kak ompeesnsitoT pacCcTosiHUS JI0 3B€317

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

3. B uem rnaBHas npu4rHa pa3idyus CIIEKTPOB 3Be3]17
4. OT 4ero 3aBUCHUT CBETUMOCTE 3Be3/bI7

becena

1. Uem oObsACHSETCS M3MEHEHHE IPKOCTH HEKOTOPBIX IBOMHBIX 3BE3/17

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

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

Cmpoenue u 26onroyus Becenennoti

becena

1. KakxoBa cTpykTypa u pa3mepsl Hamel ['anakTuku?

2. Kakne 00bekThI BXOIAT B cocTaB amakTukm?

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

4. Kakvie MICTOYHUKH paJuoOMN3IydeHUsI U3BECTHBI B Hallel | amakruke?
5. UeM pa3innyaroTcs pacCesTHHBIE U IAPOBBIE 3BE3THBIE CKOTUICHUS?

@pOHTAIBHBIN OITPOC

1. Kak onpeaenstor paccTOsIHUS 10 TAJTAKTUK?

2. Ha kakue 0CHOBHbIE THIIBI MOYKHO Pa3eIuTh T'aJaKTUKHU [0 X BHEIIHEMY BUAY U (popme?
3. YeM paznuyaroTcs MO COCTaBY M CTPYKTYpPE CHUPATbHBIE U AJUIMNTUYECKUE TATAKTUKHU ?

4. UeMm 0OBSACHSIETCS KPACHOE CMEIICHHUE B CTIICKTPaX TaJIaKTHK?

5. Kakune BHerajgakTHyeCcKkue HCTOYHUKH PAJUOU3ITyYeHHUS U3BECTHBI B HACTOSIIEE BpeMs?

6. UTo sBIAETCS NCTOYHUKOM PAJAMOU3TYYEHHS B PaIUOTaATaKTUKAX ?

NuauBuyanbHbINA OMPOC

1. Kakue ¢akThl CBUIACTEIBCTBYIOT O TOM, YTO BO BCelneHHOM MPOUCXOIUT MIPOLIeCC IBOTIOINUN?

2. Kaknie XuMHUYeCKHe 3JIEMEHTHI SBJISIOTCS HanboJiee paclipoCTpaHeHHBIMU BO BeeneHnHoi, kakue —
Ha 3emie?

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

XKuszns u pazym 6o Bcenennoti

Tembl 111 cooOIeHUI

Kusznb, pazpeniennas Beenennoi

3a npegenamu caslmumMocTy. Hain agpec Bo BeeneHHow.
3arajiku BpeMEHU

3aragku 3Be3JHOTO HeOa

3Be3HO0E HEOO

Hama I'amakTuka

O kocmoce

YTpo KOCMUYECKOM 3PbI

O dusnyeckux sBIEHUAX HAa 3eMIie U B KOCMOCE B YCIIOBUSX HEBECOMOCTH.
3Be3HbIe 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 pabortax . bpyHo.

Wnewn cymecTBOBaHUS BHE3EMHOTO pa3zyma B padoTax GpriiocoPoB-KOCMHUCTOB.
[TpoGnema BHE3EMHOTO pa3ymMa B Hay4HO- ()aHTACTHUECKOH JIUTEpaType.
Meroap! MoucKa 3K30IUIAHET.

Wcropus paguonociaaHuii 3eMJIsSH APYTrUM HUBUIM3ALHM.

Hcropus noucka paiuoCUrHanoB pasyMHBIX IUBUIA3ALUN.

MeToabl TEOPETHUECKON OLIEHKH BO3MOKHOCTH OOHAPYKEHHSI BHE3EMHBIX IMBUIIM3ALIAI
Ha COBPEMEHHOM 3Tale pa3BUTHS 3EMJISH.

[IpoexTsl epecenenns Ha APYrue MmIaHeThl.

JudpdepeHunpoBaHHbIN 3a4eT

1. [lepeuenb BonpocoB k Au¢pepeHupoBaHHOMY 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'opusoHTaANIBHAS cUCTEMa KOOPAUHAT CBETHUIIL.

4.OKkBaTOopUalIbHAs CUCTEMA KOOPAWHAT CBETHIL.

5.BepxHss U HUKHSAS KyJIbMUHALIMS.

6.Bocxonsaniue u Hezaxoaamue ceetrnia. HeBocxoasamue u He3axoaA1ye CBETHIIA.
7.0ceHHee ¥ BeCEHHEE PAaBHOICHCTBHE, 3UMHEE U JIETHEE COJTHIIECTOSTHUE. DKIIUTITUKA.
8.CnocoOnI onpeenenust reorpad@uueckoi IUPOTHI.

9.Konduryparnus 1 kBagparypa riaHer.

10.Coenuuenue, 3J10Hranust, IPOTUBOCTOSTHUE IJIAHET.

11.CuHOIMYECKHUI M CHICPUICCKUI TIEPHO Il OOpAIlleHUsI TUTAaHET.
12.I'eonieHTprYECKas U reJIMOLEHTPUYECKask CUCTEMA MUpa.

13.3akons1 Kemepa.

14.3axons1 Kemnnepa B popmynupoBke HetoToHa.

15.11apamtakc. ['opu30HTaIBHBINA SKBATOPUATBHBIN Napauiake. YTJIOBOW paauyc CBETUIA.
16.11apamsiakTHYECKOE CMEILICHUE.

17.®opma 3emiin.

18.Da3bl TyHBI.

19.Conneunsle u yHHbIe 3aTMeHMS. Capoc.

20.JIyna: crpoenue, (pusnueckue ycaoBuUs Ha MOBEPXHOCTH.

21.1lnaneTsl 3eMHOM I'PYHIBI U UX XapaKTEPUCTUKHU.

22.11naHeThI-TUraiThl U UX XapaKTEPUCTUKH.

23.AcTepouibl U X XapaKTePUCTUKHU.

24.KomeTsl: mpupoia, OpOUTHI, CTPOCHHE.

25.MeTeopuThl, BUIbI METEOPUTOB.

26.MeTteopsl, 60THIBIL.

27.ConHue: CTPOEHUE U XapaKTEPUCTHUKHU.

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

29.0ueprust Connia. CoMHEUHbIE BCIIBIIIKH, COTHEYHASI aKTUBHOCTD, COTHEUHBIE OypH.
30.CriocoOsl onpesienenust pacCTOsSHUM 10 3BE3I.

31.Bunumsbie u aOCOMIOTHBIE 3BE3/IHBIC BETUYHHEI.

32.ITpocTpaHCTBEHHBIE CKOPOCTH 3BE3/I.

33.9¢ddexr Jomnepa.

34.3akon Credana-bonbumana.

35.3axkoH BuHa.

36.Knaccuduxarus 38e31. Buasi 38e3 1.

37.®du3ndecKkre XapakKTepUCTUKH 3BE3/I.
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38.CocTaB ¥ CTpOCHUE raJaKTUKH.
39.Knaccuduxarus rajJakTuk.

40.3akon Xab0mna. [Tocrostnnas Xa66ma.
41.PenukTOBOE U3ITYYCHHE.

42 KpacHoe cMelIeHHeE.

43.Teopus A. A. ®puamana.

44 TIpoucxoxKIeHUE U DBOJIIOIMS TATAKTUK U 3BE3].
45 Tlpoucxoxaenue mwianet (teopun M. Kanra, I1. Jlannaca, B. I'. ®ecenkosa u O. 1O. [lImuara).

2. OueHKa 0TBeTa 00y4YaloUIerocsi Ha BONpochl A ¢epeHInpoBaHHOIO 3a4€eTa
OreHka oTBeTa 00yJaronierocs Ha BOpockl 1up¢epeHmpoBaHHOro 3a4era

DJeMEeHTEI CoJieprkaHue MIKaJIbl OTICHUBAHUS
OLICHUBAHUS HeynosnerBopurens | YI0BIETBOPHUTEID Xopoio OTnnyHO
HO HO
CooTBeTCTBUE IlonHoC 3HaUHNTEIbLHBIE Hesnauntensn | [lomHOC
OTBETOB HECOOTBETCTBUE I10 MOTPEITHOCTH 130 COOTBETCTBHE
hopmyTupOBKaM BCEM BOTMpPOCaM MOTPEITHOCTH
BOITPOCOB
(3aganuii)
Crpykrypa, [Tonnoe 3Ha4YMUTEIBHOE Hesnauntensno | CooTBeTCTBHE
MOCJICIOBATEIBHOC | HECOOTBETCTBHE HECOOTBETCTBHE e KPUTEPHIO NPHU
Th U JIOTUKA KPUTEPHIO. KPUTEPHIO HECOOTBETCTBHE | OTBETE HA BCE
OTBETa. YMCHHE KPUTEPHIO BOIIPOCHI.
YeTKO, ITIOHSITHO,
rpaMOTHO U
CBOOOIHO M3JIararhb
CBOHM MBICIIH
3HaHne IlomHOC HEe3HAHME HNmeroT mecTo HNmeroT Mecto ITomHOC
HOPMAaTHUBHBIX, HOPMAaTUBHOM U CYILIECTBEHHBIE HECYIIECTBEHH | COOTBETCTBUE
MPaBOBBIX MpaBOBOM 0a3bI U YIYIICHUS bI€ YIIYIICHUS U | JAaHHOMY
JIOKYMEHTOB U CHIeMAJIbHO M (He3HaHHe HE3HaHUE KPUTEPUIO
CIIeMaJIbHOM JUTEPaTyphbl 0OoJbIIEH YaCTH U3 | OTAEIBHBIX OTBETOB Ha BCE
JIUTEPATYPHI JIOKYMEHTOB U (€TMHUYHBIX) BOIIPOCHI.
CHeIMAIIbHOM paboT U3 yncia
JUTEPATYpPhI 110 00s3aTeNbHON
Ha3BaHUIO, JUTEPATYPBI.
COZIEP)KaHUIO U
T.J.).
YMeHue yBA3bIBaTh | Y MEHUE CBA3aTh YMeHue cBsI3aTh YMeHue ITonnoe
TEOPHIO C TEOPHIO C IPAKTUKOM | BOIPOCHI TEOPUM U | CBSI3ATH COOTBETCTBHE
MPaKTUKOM, paboTHI HE MPaKTUKH BOIIPOCHI JTAHHOMY
B TOM YHCIIC B HPOSIBIISIETCS. MPOSIBISETCS TEOpUU U KPUTEPHIO.
o0iactu peaxo. MPaKTUKH B CnocoOHOCTh
npodeccruoHaIbHO OCHOBHOM MHTETPUPOBATH
i paboTHI MPOSIBISIETCS. 3HAHUA U
MIPUBJIEKATh
CBEJICHHS U3
Pa3IUYHBIX
Hay4HBIX cep
KauectBo otBeTOB | Ha BCe OtBeThI HA 1. JaHbI JlaHbl BepHbIE
Ha JIOTIOJIHUTEIIHHBIC OOJBIIYIO YaCTh HETIOJIHEIC OTBETHI Ha BCE
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JIOTIOJTHUTENIbHbBIE
BOIIPOCHI

BOIIPOCHI
IIpEeNnoIaBaTells JaHbl
HEBEPHBIE OTBETHI.

JOTIOJTHUTEIIBHBIX
BOIIPOCOB
MIPEIOIaBaTeNs
JIaHbl HEBEPHO.

OTBETHI HA
JIOTIOJIHUTEIIbH
bI€ BOIIPOCHI

npenoaaBarTeiis.

2. Jlan oguH
HEBEPHBIN
OTBET Ha
JIOTIOJIHUTEITbH
bI€ BOTIPOCHI

npenoaaBaTciis.

JIOTIOJIHUTEIIbH
bI€ BOIIPOCHI
IIPEIoJaBaTelIs.

[Ipumeuanue: utorosas oneHka GopMUPYETCs KaK CpeliHss apupMeTHUecKas pe3yabTaToOB 3JIEMEHTOB

OILICHHWBAaHUs.
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