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TTOACHHTEJIBHAA 3AITMCKA

ﬂaHHble MCTONHUYECKHUC PeKOMEHAallHH HamnpapJICHbL Ha PCaAIU3alluIO
caMOCTOATENIbHON paboThl mo yueOHou mucuumnnae OY .07 AcrpoHomus s
obyuarowuxcs cnenuansHoctel CITO: 08.02.10 CtpontenscTBO Xene3HbIX X0por,
nyTh U MyTeBoe xo03#icTBo; 23.02.01.0pranuszanys Mnepeso3oK W ynpasji€eHHE Ha
TpaHcopte (no Buaam); 23.02.06 TexHuyecKas 3KCIUTYyaTauHs MOABHXXHOTO
COCTaBa )KeJIe3HbIX AOPOT.

Meroauueckne  ykasaHms 1O BBIMOJHEHUIO  CaMOCTOATENBHBEIX  pabor,
pazpaboradbl coriacHO pabodell 1o mporpamMme IO Y4eOHOH AMCUMILTHHE
OY .07 ActpoHoMuss W TpeOOBaHMSM K YMeHHAM M 3HaHusaMm DenepanbHOro
rocyIapcTBEHHOTo 00pa3oBaTeNbHOrO CTaHAApPTa CPEAHEro MpOPECCHOHANBHOIO
obpazosanus panee - I'OC CIIO).

CamocrosiTenpHas paboTa CTyAeHTa ABISETCS OJHHUM H3 OCHOBHBIX METOIOB
npuoldpeTeHus U yrinyOieHus 3HaHui, NO3HAHUS O0LIEeCTBEHHOHN NPAKTHKH.
I'naBHOH 3ajpayeil CaMOCTOATENBHOH paboThl SABISETCS yMEHHME npHoOpeTaTh
HAy4HbIE 3HAHUA MYyTeM JIMYHBIX MOUCKOB, GOPMUPOBAHUE AKTHBHOTO MHTEpECa U
BKYCa K TBOPYECKOMY CAMOCTOSTENBHOMY MOAXOAY B Y4eOHOW M IpaKTHMHYECKOH
pabore.

CamocTrostenbHas paboTa CKIagpIBaeTCs M3 H3yueHMs y4eOHOH W crennaibHOM
UTEpPaTyphl, KaK OCHOBHOH TaK W JOMONHHUTENbHOW, HOPMATHBHOIO MAaTEpHana,
MOJATOTOBKH JIOKJAA0B, pedepaToB, BBHINIOJHEHUSA MPAKTUYECKUX CHTYALIMOHHBIX
3a/ay.

OcBoeHHe conepxaHus yueOHoii aucuumumubel  OVYJ.07  ActpoHoMmus
obecnieunBaeT JOCTUAKEHHUE CTY/IEHTAMU CIEAYIOLIHX pe3ylbTaTOB:

-

JIHYHOCTHLIX:

c(OpPMHPOBAaHHOCTh HYBCTBA FOPAOCTU U YBaXKEHHA K HUCTOPUH M JOCTHXKEHHUAM
OTeYECTBEHHOH AaCTPOHOMHYECKOW HayKH; TMpeAcTaBlIeHUs O UEeJOCTHOM
€CTECTREHHOHAYYHOH KapTHHE MUPA;

MOHMMAHKE B3aHMOCBSI3K W B3aHMO3aBUCHMOCTH €CTECTBEHHBIX HAYK, HX BIIUAHHA
Ha OKpYXaloUyl0 cpeny, SKOHOMHMYECKYIO, TEeXHOJIOTHYECKYIO, COLMAJIBHYIO,
3TUYECKYIO cdephl AeITeNLHOCTH UesIOBeKa,

CMOCOOHOCTh  WCIMONB30BaTh 3HAHHSI O COBPEMEHHOH €CTECTBEHHOHAYYHOH
KapTHHe MHpa B 00pa3oBaTeNbHOH M MpoQecCHOHANBHON AECATENBHOCTY,
BO3MOKHOCTH HHQOPMAIIMOHHON cpelbl i oOecliedeHHns TIPOAYKTHBHOTO
caMmoobpa3zoBaHus;

BIafieHHe KyJIbTYpOH MBILIUIEHHS, CMOCOOHOCTh K 000DILEeHHIO, aHamu3y,
BOCHIPUATHIO HH(pOpManUKM B OONACTH €CTECTBEHHBIX HAyK, MMOCTAHOBKE I/ H
BLIOOPY NyTeil eé NOCTHXKEHHs B NpodeccHOoHANbHOU cepe;

CMOCOOHOCTE  PYKOBOACTBOBAaTBCA B CBOCH NEATENBHOCTH COBPEMEHHBIMH
NPUHIUIIAMU TOJEPAHTHOCTH, JWanora M COTPYAHHYECTBA, TOTOBHOCTH K
B3aUMOJEHCTBHIO C KOJIIETaMH, paboTe B KOJIJIEKTUBE,

rOTOBHOCTH OLIEHUTh BO3MOXKHBIE TOCJHE/ICTBUS aBapuil, KaTacTpod, CTHXHIHBIX
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OeCTBHM;
CTIIOCOOHOCTD HCIIONB30BaTh NMPHOOpETEHHbIE 3HAHUA W YMEHHS B NPaKTHYECKOM
JEATEeNbHOCTH M B ITIOBCEAHEBHOMN KHU3HH.

METAINIPCAMETHBIX !

NOBEIIICHNE UHTEeJUIEKTyaJIbHOTO YPOBHS B MpoLiEcce U3y4EHHS aCTPOHOMHUYECKHX
SBJICHUH; BBIJAIOIIMXCA  AOCTHIXKEHHUM aCTPOHOMMH, BOILEAIUNX B
o0l11eueIoBeUecKy0 KYNbTYPY; CJIOXKHBIX U NPOTUBOPEYMBBIX NYTEH pa3BUTHS
COBpPEMEHHBIX HAY4YHBIX B3MJIANOB, UIEH, TEOPHH, KOHLENLWH, IUNoTe3 B XOJe
paboThI ¢ pa3sNUYHBIMU UCTOUHHKAMH HHQOPMALHH;

CMOCOOHOCTh OpPTraHHU30BBIBATE COTPYAHHUYECTBO €IHHOMBILUIEHHHKOB, B TOM
YHUCJIE ¢ HCTOIB30BaHUEM COBPEMEHHBIX HH(POPMaLMOHHO-KOMMYHHKALIMOHHBIX
TEXHOJIOTHH;

CMOCOGHOCTH MOHUMATh CYTh OCHOBHBIX aCTPOHOMHYECKUX ABIEHHH, CIOCOOHOCTh
K CHCTEeMHOMY aHaJIK3y robanbHBIX mpodiieM;

yMeHHe 00OCHOBBIBAaTH MECTO U POJIb ACTPOHOMHMYECKHX 3HAHHI B NMPaKTUYECKOM
OEATENIBHOCTH JIIOJIEH, pa3BUTHH COBPEMEHHBIX TEXHOJIOTHH; ONpenenarsh
aCTPOHOMHYECKHe OOBEKTH; NPOBOAUTL HAOMIOAEHHUS 3a HUMH; HaXOOUTL H
aHaTU3UpoOBaTh HHQOpMaLWIO 00 aCTpPOHOMHYECKHMX OOBEKTaX H  HX
B3aHMOJICHCTBHH;

CTIOCOOHOCTD MPUMEHATD MOTYYSHHBIE 3HAHHS /IS aHAN3a TIPUKIaJHbIX TpodiaeM
XO35AHCTBEHHOM AeATEIBHOCTH;

CIIOCOOHOCTE K CaMOCTOATENbHOMY IIPOBEJCHHIO HCCIENOBaHHH, MOCTaHOBKE
€CTECTBEHHOHAYYHOTO  JKCIIEPHMEHTa, HCMOJIb30BAHUIO  MH(POPMALIMOHHBIX
TEXHOJIOTHI 1A pellieHNsA HayYHbIX U Mpo(ecCHOHANIBHBIX 3a/1a4;

CTIOCOOHOCTh K OLICHKE O3THYECKHUX M DIKOHOMHMUYECKMX aclEKTOB HEKOTOPBIX
HCCIIEIOBAHHH B 00/1aCTH OCBOCHHA KOCMUYECKOr0 MPOCTPAHCTBA { BBIBOJA OPYXKHUA
Ha OKOJIO3eMHYI0 OpOMTYy, ocBoeHMe JIyHBl M IUIaHET, AaJbHHE KOCMHYECKHE
MONETHI ),

NPCAMETHBIX!

c(OpMUPOBaHHOCTh MPEACTABICHHAN O pPOJIM U MECTE€ aCTPOHOMHU B COBPEMEHHOM
HAYUHO!l KapTHHe MWpa; NOHMMaHWE pPONH AacTPOHOMHHU B (QOPMHPOBAHHU
Kpyrosopa 1 (pyHKUHOHANBHOH MPaMOTHOCTH JUIA pelleHHs NPaKTHYECKUX 3a/ay;
BlIaJICHHE OCHOBOMOJAralOmMMU MOHATUAMH U IPEACTABICHWAMH O CTPOSHHHU
BCENIEHHOH, €€ M3yUeHNH U pa3BUTUH; yBEPEHHOE NOIb30BAHUE aCTPOHOMUYECKOH
TEPMHHOJIOTHE;

BIaJIcHHE OCHOBHBIMH METOJAaMK HAYYHOTO IO3HAHWSA, WCIOAB3YEMBIMH IIpH
aCTPOHOMHYECKHX HCCIIEAOBAaHHAX; ONUCAaHUEM, H3MEPEHHEM, MPOBEICHUEM
HaOJIIO/ICHUH; BBIABICHUE M OLIEHKA U3MEPEHUH;

COPMHUPOBAHHOCTh  yMeHMd  OOBACHATH  pe3ylbTaTbl  aCTPOHOMMYECKHX
HaOJOAEHHH, peillaTh 3JIEMEHTAPHBIE aCTPOHOMUYECKHE 3a/1a4H;
chOPMHPOBAaHHOCTh COOCTBEHHON MO3ULMH MO OTHOLUEHHWIO K aCTPOHOMMYECKOH
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MH(pOpMaLuy, I0JIy4aeMOH U3 pa3HbIX HCTOYHUKOB.

KpMTepHH OUCHHBAHHA CaAMOCTOATCIIBHBIX pa60T

OuenunBanue paboT IPOXOAUT MO CAEAYIOLIUM KPUTEPHIM:

s Ouenka «5» craBuTCs, eclid paboTa BbINOJHEHA BEPHO, opopmieHa
aKKypaTHO; CIeJaH TOJHBIA BBIBOI, CHOPMYNHPOBAHHBI Ha OCHOBE LENU H
UTOroB paboThl; MPaBUNBHO JaHbl OTBETHI.

s Ouedxka «4» CTaBUTCS, €CAHM BBIIIOJIHEHBl BCE BbILICYNOMAHYTHIE
IIYHKTBI, HO B pa0oTe JOMyCKAJINCh HEJOYEThI, a TaK e | -2 HerpyOble oLNOKH.

s OneHka «3» CTaBUTCS, €CNU PE3YJIbTAThl yAOBIETBOPUTENILHEIE, BBIBOJ
He TOJIHBIH; IIPH BBINOJHEHHH paboThl NONYILIEHO MHOIO OLUMOOK; 0QopMIEHHE
HeOpexHOe, He COOTBETCTBYIOIEE NIPABUIAM; a TaK e B CiIydae claud paboThl
No3Ke Ha3Ha4Y€HHOrO CpoKa.

m OueHka «2» cTaBUTCS, eclid UCCIEAOBaHUA WM PacyeTsl [0 HUM He
YyIOBNETBOPUTENbHBIE; OTCYTCTBYET BHIBOJ; B paloTe AOMYLIEHO MHOIO Ipy0bIx
onbok; ohopMieHHe HeOpexHOe, HECOOTBETCTBYIOLIEE TPEOOBAHMAM.

s OueHka «l» CTaBHTCS, €CJIM CTYAEHT He clenas MpakTHUeCKylo padoTy
10 HeYBaKUTENBHON NMPUUHHE.

s TEMATHUYECKOE IVNIAHMPOBAHHE

Nen/n | HaumeHoBauue pasaena, TeMbl 3ajgaHue Konunuectso
4yacoB
l. Brenenue. ACTpOHOMHUS, €€ CBA3b | MOATOTOBUTD 1
C APYTMMH HayKaMH. * | pedepar
2 ACTpOHOMHS B JPEBHOCTH | MOATOTOBUTH 1
(ApucroTens, I'uninapx | pedepat

Huxketickuii H ITronemeii).
3sé3gHoe  HebOO  (M3MEHEHHe
BUJIOB 3BE3ZIHOrO HeGa B TeUEHHE
CYTOK, roaa).

3 Ontuyeckas aCTPOHOMHS | HOATOTOBUTH 1
(LIMBUITH3AITUOHHBIH 3anpoc, | pedepar
TEJIECKOTbI). NszyyeHue

OKOJIO3EMHOTI0O IIPOCTPAHCTBA

g IIpoucxoxaenue ConHe4yHOH | NOATOTOBHUTH 2
cucTeMbl. BuauMoe nBHKeHUE W | pedepaT
KOH(UrypaLHus MIaHeT.

5 Cucrema 3emis-Jlyna NOATOTOBUTH 2




pedepat

Ilpupona JlyHsl

6 [NOArOTOBHTH 2
pedepar
7 IInaseTsl 3¢MHOH Ipynnel 3aNO0JHUTH 2
TabIHLy
8 IInaHeTel-ruradThbl 3aM0JIHUTH 2
Tabnuny
9 Mansie Tena ConHeuHo# | pelieHne TeCTOBBIX | |
CUCTEMBI (actepounsl, | 3aAaHHH
METEOPHUTH], KOMETbi, Majble
MIaHETHI).
10 Obumme cBegeHus o ConHue. | peLienye 3a1a4 1
CoJiHLIE 1 XH3HB 3eMIIU.
11 Paccrosnue 10 3BE3M. | pelIeHue 3a1a4 2
Pu3nyeckas npupoja 3s8€3a.
12 Buasl 3BE3/1. 3BE3HBIE CUCTEMBI. | pEIIEHHE TECTOBbIX | 1
DK30-TINAHETHI. 33 IaH M
HTOTO: 18




1. B 4éM cX0ACTBO M OTIHYME MJIAHET 3EMHOM IPYNIbl U fJIAHET- THTAHTOB.
3anoyHUTh B BUJE TAOJHLIbI:

Tema 2. YerpoiictBo ConHedHoil CHCTEMBI

InaueTnbl 3¢eMHOM IDYNNLI | IInaHeThI-THIAHTbI
0COOEHHOCTH CXOOCTBA 0COOEHHOCTH

2. Beibepute niaHeTy 0 BAPHAHTY B CIMCKE:

Tlnanera Ba [puanr
Mepkypui 1 9 17 25
Beuepa 2 10 18 26
3emis 3 i1 19 27
Mapc 4 12 20 28
IOnurep 5 13 21 29
Carypn 6 14 22 30
VYpaH 7 15 23 31
Hentyu 8 16 24 32

CocTtaBbTe foknan npo riaHety COnHeYHOH CUCTEMBI [0 BapHaHTY,

OpPHEHTUPYSACH HA BONPOCHI:

a. UeM oTnMYHa MIaHETa OT APYrux?

6. Kakyro Maccy nMeer 3Ta niaHerta?

B. Kakoe nonoxenvie mnanetsl B CONMHEUHON cucTeme?

r. CKONBKO IJIMTCS TJIRHETAPHAI MOA U CKOJIBKO CHACPHYECKHE CYTKH?

1.CKONBKO CHAEPUYECKUX CYTOK YKIAABIBAeTCS B OJMH IJIaHETAapHBIH
ron?

e. CpeaHsst NpoAO/DKUTENBHOCTE KH3HU YeNoBeka Ha 3emile -70 3eMHBIX
JIET, CKOJIBKO TUIAHETAPHBIX JIET MOXET NPOXKUTH YeJIOBEK Ha 3TOH MilaHeTe?

x.Kakue aerann MOXHO pacCMOTPETh Ha MOBEPXHOCTH TLIAHETH?

3. Kakue ycJIOBHs Ha IUIaHETe, MOYXHO JIH €€ MOCEeTUTh?

1. CKOJIBKO Y MJIaHeThl CIYTHUKOB U KakHe?

K. [Tor0epurTe K COOTBETCTBYIOIIEMY OIIUCAHUIO HYXHYIO ILIaHETY:



MepkypHii Haubosnee MaccHBHa

Benepa .| OpbHxTa CUIbHO HAKJIIOHEHA K JIOCKOCTHU
3emus Haymenpiuasg U3 njaHeT rUrauToB

Mapc "o npubAU3UTENBHO DABEH ABYM 3€MHBIM
KOnurep bauxaiimas Kk Conuiy

Catvypn o pazMmepam Gax3Ka K 3emie

Ypan HmeeT HaubOOIbILYIO CPERHIOI MIQTHOCTD
HenrtyH Bpaiuaercs, 1exa Ha 00Ky

ILayTon IMeeT CUCTEMY XHUBOIIHCHBIX KOJIELE

Crpoenue u 3pomouus 3BE31

. BriGepuTe 3Be311y B COOTBETCTBHH € BAPHAHTOM.

1
2. Paccuntars pu3HYeCKHEe XapaKTEePUCTHKH 3BE3]L.
3. YKa)KMTe MONOKEHNE 3BE3bI HA AHArPaMME CIEKTP-CBETUMOCTb.
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1. HazoBruTe raniakTuky, B KOTOPOH MBI JKUBEM.



2. Knaccuduuupyiite Hauly ranakTuky no cucreme Xaboaa.
Hapucyiite cxeMaTU4eCKy CTpOSHNE Halllel TaaKTHKH, NOANUILIHNTE
OCHOBHbIE 31eMeHThl. Onpeaenute nonoxenue ConHua.
3. Kak Ha3pIBalOTCS CIYTHUKH HalleH FaJakTUKH?
CKOIBKO BpeMEHH HeODX01MMO, YTOOBI CBET NPOLIEN CKBO3b Hallly
["anakTuky no eé quamerpy?
4. Kakve oO0BeKThI ABNSAOTCS COCTABHBIMH YacTAMH TaIaKTHK?
5. Knaccuduuupyiite 00beKTH Halllel raqakTHKU 10 (OTOrpaQHsM.

["anakTHka

6. Kakue 0ObeXTHI SBISAIOTCS COCTABHbIMU YacTAMU Beenenroi?
7. Kakue ranakTHKH COCTaBASIOT HaceneHue MecTHOM rpynmnbl?
8. B uem nposinsercsi akTHBHOCTb TAIAKTHK?
9. Yro npencTapnAroT co0Oi KBazapbl U Ha KAKUX PACCTOSAHMAX OT 3eMIIH
OHH HaxoAdTcs?
10. Onummre, yto HabmoxaeTes Ha GOTOrpausx:




11. BauseT 14 KOCMOJIOTHYECKOe PaCIIupPCHHC MeTarajakTHKH Ha
pacCTOAHUE OT 3eMiu

s Jlo JIyHubi;

s Jlo nentpa [N'anaktukmy;

s Jlo ranaktviku M31 B co3Be3aun AHIpOMEIbI;
u /[0 ueHTpa MECTHOrO CKOIUICHHS rajlaKTUK.

12. HazoByTe Tpu BO3MOYKHBIX BapuaHTa pa3BuTusa BeenenHol no reopuu
PpuaMana.

PEIIEHUE 3AJ1AY [10 TEME «3®®EKT JOIUIEPA. TEIUVIOBBIE 3AKOHBI
HN3JIYYEHWS»

1. HailiTH TeMnepatypy t me4yH, €CiM H3BECTHO, YTO H3NYYEHHEN3 OTBEPCTHS
B HeH mowaapio S = 6,1 cMm umeer MorHOCTh N = 34,6 BT.UznyyeHue cuurath
ONU3KUM K U3JIY4EHHIO aOCOJNIOTHO YEPHOTO TeNa.

2. Kakyio momtHocte u3nyyeHus N uMmeer Connue? HznyuenueCoanua
CYHTATH OJM3KHM K H3JYYEHHIO a0COJKTHO YepHoro Tena. lemmeparypa
norepxHocTH ConHua T = 5800 K.

3. Kakylo 3HepreTHueckyio cBeTHMOCTh R, MMeeT 3aTBepieBIIHHCBHHEL?
OTHoLIIEHUE 3HEPreTHYECKUX CBETHUMOCTEH CBHHLA U aOCONMIOTHOUEPHOTO TENa
Ing paHHod Temneparypel k = 0.6. -

4. MoIIHOCTE M3nyueHud abcomorHo uepHoro Tena N = 34 kBrt.Haiitu
temnepatypy T 3TOTO Telia, €C/IM H3BECTHO, YTO €T0 MOBEPXHOCTLS = 0,6 M.

5. MOIIHOCTL M3JYYECHHS pacKalleHHOH MeTaJNINYeCKOH IMOBEPXHOCTHN =
0,67 kBT. Temneparypa nosepxtaoctn T = 2500 K ee momansS = 10 eM’. Kakyio
MOIIHOCTG M3nyuyeHus N pMena OBl _9Ta IMOBEPXHOCTh,eCAH Obl _oHa Oblya
abcomoTHo dYepHoii? HalitH oTHollleHHWe KoHepreTUdecKMX CBETUMOCTEH 3TOi
MOBEPXHOCTH ¥ a0COJTIOTHO YEPHOIO Tella MPUAaHHOMH TeMnepaType.

6. JInaMeTp BonbdhpaMoBO ciMpany B 3ekTpuueckoi Jammnouxed = 0.3 mm,
JumHa cnupalii I = 5 oM. [Ipy BKIIOYEHHH JNAaMIIOYKH B ceThHanpsxxeHuem U =
127 B yepe3 namnouxy teyeT ToK [ = 0,31 A. HalitureMneparypy T cnupanu.
CunraTh, YTO IO YCTAHOBIEHMH pPaBHOBECHS BCEBBLIENIOlIeecs B HHMTH TeIIO
TepAeTCs B pe3vibTrare usayudedus. OTHoOIEHHE >HepreTHYeCcKHX CBETHMOCTEH
BOJIb(paMa ¥ abcoMOTHO YepHOToTeNna N faHHoM TeMuepaTypbl k = 0,31.

7. Temnepatypa BoJALMOPAMOBOI crnupaid B 25-BaTTHOM 3JI€KTPUYECKOM
gamnodke T = 2450 K. Or”omieHue ee JHepreTHYeckold  CBETHMMOCTHK
JHEPreTHYEeCKOH CBETUMOCTH aOCONIOTHO YEPHOrQ TeNa NMpH JIAHHOW TEMIIEpaType
k = 0.3. HaliTi nnomanas S uznydawlieid DoBEpXHOCTH CIUpaIH.

8. HaliT COJHEUYHYK) TMOCTOSIHHYIO, T. €. KOJHYECTBO JYHUCTOWIHEPIUM,




nochtaeMoid  ConHuieM B eAWHHIY BpPEMEHH uepe3  eJHHHYHYIOMIOLIAAKY,
NEPNEHAHKYJSIDHYIO K- COJIHEYHbIM JIYYaM M HAXOAIIYIOCAHA TaKOM  XKe
PAacCTOSIHHH OT Hero, Kak U 3emMys. Temnepatypa nosepxHoctd Conaua T = 5800
K. M3ayyenue cuuTare OJM3KUM K H3IIYYEHHIO a0CONOTHO YEPHOTO TENa.

9. Cuuras, yto arMmocdepa nornowaet 10% nyducTol 3HEPruy, NMOCEIIAEMOM
CongueM, HalTH MOLIHOCTE  u3nyueHua N, nonyyaemywor CouHua
TOPU3OHTAIBHBLIM YUYACTKOM 3emiH mioiiaaso S = 0.5 ra. Beicota ConHiua Hazg
ropuzoHToM & = 30°. Msnyuenne ConHla CYHTATH OJM3KHM K H3JYUYEHHIO
abCcoNTHOIO YEPHOTO TeNA.

10. 3Has1 3HAYEHHE COJIHEYHOM IOCTOSHHOM st 3emMin (cM. 3amauyl8.8),
HalTH 3Ha4YeHHE COJHEYHOHN NocTosSHHOMN ans Mapca.

11. Kakyio 3HepreTHyeckyro ¢BeTuMocTh R, MMeeT abconoTHO YepHoe Teno,
€CJIM _MaKCHMYM CNEKTPAIbHON TJIOTHOCTH €ro 3HEepPreTHYECKONCBETUMOCTH
NPUXOANTCH HA AAuHY BOJIHBI X = 484 um?

12. MomHocTe n3nyuyeHus abcoaoTHo depHoro Tena N =10 kBr.Haiitu
njaowans S u3gyvawllueld NOBEPXHOCTH TeJa, €CJIM  MaKCMMYMCHEeKTpalbHOH
NJOTHOCTH €ro SHEepreTHYeCKOM CBETHMOCTH IPHXOAWTCAHA JJIHHY BOJHBI X =
700 HM.

13. B kakux o0nacTsAX CHeKTpa nexar JIMHB BOJIH, COOTBETCTBYIOILIME
MaKCHMyMY CIEKTPaJIbHON IUIOTHOCTH 3JHEPreTHYeCKUH CBETHMOCTH, €CIIH
HUCTOYHHUKOM CBETA CIIYXKHT:

a. cnvpans aekTpudeckoit namnouku (T = 3000 K);

0. nosepxHocTh Connna (T = 6000 K);

B. aTOMHas 6omM02a, B KOTOpOH B MOMEHT B3pbIBa pa3BUBACTCA
temneparypa T ~ 107 K?

H3nydeHue cuuTaTh OMU3KUM K HIyYEHHIO a0COIIOTHO YEPHOTO TeNa.

14, Ha pucyHke pnaHa KpuBasi 3aBHUCHMOCTH CHEKTPAJIbHOW ILJIOTHOCTHU
SHEPreTHYECKOM CBETUMOCTH a0COMKTHO YEPHOTO TeJa IX OT JUTHHBIBOJHEI X MPH
gekotopol temneparype. K kakoii Temneparype ToTtHocuTces 3ta kpuBas? Kakoit
NPOLIEHT HU3NTyYaeMOi SHEPTUH NPUXOAHTCSA HA A0 BUAUMOTO CNIEKTPa MPU 3TOHU
TeMneparype?

15. Ilpy _HarpeBaHH aOCOMIOTHO YE€PHOrO TeNa JUTHHA BOJIHBI HA KOTOPYH)
OPUXOONTCS MAKCHMYM CIEKTPaJbHOH MIOTHOCTH JSHEPreTUYCCKOMCBETUMOCTH,
usMeHmnack ot 690 mo 500 nM. Bo ckonbko pa3  vVBeJUYHJIACBIIPH 3TOM
3HEPreTHYECKad CBETUMOCTE Tena?

OITPEJIEJIEHUE I'EOT'PA®HUYECKOM IUUPOThI T1O
ACTPOHOMUWYECKWM HABJIKOJEHUAM

[lepselii cnocob.

OnpenenuTh reorpahuuecKyio IHUPOTY MOXHO W3 HabmoaeHus IlonspHoi
3ge3/pl. Ecnu cuurtath, uto [londpHas 3Be3aa ykassiBaeT CeBepHbli MONIOC MUPA,
TO OpHONHKeHHO BbicoTa IlonspHoi 3Be3ABl HaJ TOPU3OHTOM JaeT HaM
reorpaduyeckyio IMpPoOTy MecTa Habmoaenus. Ecnu usmeputs sbicoty [lonsipHoii
3BE3/Ibl B BEPXHEH ¥ HWXKHEH KyIbMUHALAX, TO NIOTyYUM Bonee TOUHOE 3HAYEHHE
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ILIMPOTHl MECTa HAOIIOASHHS:
¢=MB+H1H2

3TO paBeHCTBO Tony4aeM u3 paBeHCTB UH = &®°4) u B = 90°+¢p-"
Qopmyna ¢ = VB+HMH2 npuroaHa angd BceX HE3aXOOALIMX 3BE€3[, Y KOTOPBIX
BEPXHSA W HIKHAS Ky1bMHHALUH HAXOAATCA MO OAHY CTOPOHY OT 3€HHUTA.

Bropoii ciocod.

Onpenenuts reorpadUveckyro LIMPOTY MOMKHO M3 HaOIIOASHHUS BEpXHEH
KyAbMUHALHK 3Be3l. M3 paencts UB = (90°-b)+" u 8= 90°+¢d-" nony4um, 41O §
= "+(90°-MB). 3HaK «+» CTaBUTCS, €CIIM 3Be34a KYJIbMHUHHPYET K I0I'Yy OT 3€HUTA, a
3HAK «-» - IPY KYJIbMHUHALUUK 3Be3bl K CeBEPY OT 3€HUTA.

Tpetuit cnoco®b.

OnpenenuTh reorpa@uyeckyrd MIMPOTY MOXHO U3 HaONIOZEHHUS 3Be3,
npoxoafmux BOMU3M 3eHHUTA: § = S Ha acTpoHOMHUECKHX 00CEpBaTOpPHAX
YCTAHABJIMBAIOTCH CIIELHAIbHbIE TEJNECKOMBI (3EHUT-TENECKOI, (hoTorpaduiecKas
3eHUTHasA TpyOa), KOTopble (UKCHPYIOT 3Be3Abl, NPOXOASIIME B IIOJI€ 3PEHHA
MHCTpYMEHTa, BOiu3M 3eHUTa. CKioHeHue () 3Be3/bl, HaXOMJALLUEHCS B 3E€HUTE,
Oyner paBHO §.

Pan  ofcepBaTopHif, OCHAILEHHBIX 3€HHT-TENECKONAMH, COCTABIAIOT
Beemuphyio cnyx0y wupoTel. B ee 3apauyi BXOAWT UCCIEAOBAHHE H3MEHEHHU:
reorpaUyYecKkoll IUWPOTHl, T. €. CJ€XEeHHe 3a TOJOXKEHHEM IOMKOCOB Ha
[IOBEPXHOCTHU 3eMJIH.

1. @oKycHOe paccTosHHe OObeKTHBa Teneckona coctaBager 900 mm, a
poKyCcHOE paccTOAHUE MCNIOAB3yeMOro OKyJsipa 25 mM. Onpenenure yBelHUYEHHE
TeaecKona. .

2. [TepeBeauTe B yacoByio Mepy aonroty Kpacuospeka (1 = 92°520 B.a.).

3. KakoBo cxiioHeHue 3Be3jibl, €CM OHA KyJBMHUHHUPYET Ha BbICOTEC 63° B
KpacHosipcke, reorpaduueckas MIMpoTa KOTOPOro pasHa 56° c.ur.?

4. Korpna B I'punBuye 10 4 17 mun 14 ¢, B HEKOTOPOM IIYHKTE MECTHOE BpPEMS
paBHo 12 4 43 muH 21 ¢. Kakopa gonrora 3Toro nyHkra?

5. Uepe3 KakoW TIIPOMEXYTOK BPEMEHM IIOBTOPSIOTCS MOMEHTHI MakK-
CUMaJIbHOHM ynaneHHocTH Benepbl oT 3eMNM, ecid €€ 3BE3AHBIM IEpHOJ paBeH
224,70 cyt?

6. 3Be3nHBIH Tiepuon obpamenus lOnwurtepa Bokpyr ConHUA cocTaBiser
okono 12 net. KakoBo cpennee paccrosuue KOnurepa ot Connua?

7. Onpenenure paccTosHHEe OT 3eMId J0 Mapca B MOMEHT €ro mnpo-
THBOCTOSIHHS, KOF1a €T0 TOPU3OHTANbHBIH Mapanrakc pasen 18,

8. 'opuzonTansHbiif napamnake ConHua paseH 8,82. Ha xakoM paccTOAHUHU
oT 3eMnH (B a.e.) Haxoxuacs HOmurep, korma ero FOpPU3OHTANIBHBIN I1apalake
Obin 1,527

9. Onpenenute NUHeHHBIH paguyc Mapca, eciii M3BECTHO, YTO BO BpeMs
BEJTUKOI0O IIPOTHBOCTOSHHUS . €r0  YIJIOBOW paauyc cocramnser 12,52, a
rOpPU30OHTANBHBIN Tapannake paseH 23,42,

10. Bo ckonbko pa3 Macca [Inyrona MeHbIIe Macchl 3€MIIU, €CNU U3BECTHO,
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4TO paccTosgHHe A0 ero cnytHuka Xapona 19,64*10 kM, a nepuozn obpaiueHus
cnyTHuKa paseH 6,4 cyT. Paccrosunue Jlynst ot 3eminn cocrasnser 3,84*10° km, a
nepuoa odpauienus 27,3 cyT.

11. Kocmuueckuii 3oua «[ tofiredc» 14 asaBaps 2005 roaa cosepim NocajaKy
Ha cnytHHK CatypHa Twutan. Bo Bpemsi cHHXeHus OH nepejan Ha 3eMilio
dotorpaduio MOBEPXHOCTH OTOro HEODECHOro TeNna, Ha KOTOPOH BHJHBI
obpa3zoBaHus NOXO)KHe Ha pekH U MmopsA. OueHuTe CpelHIO TEeMNeparypy Ha
noBepxHocTH Turana. Kak Bel aymaere, W3 KakoW >KHAKOCTH MOLYT COCTOSThb
peku u Mopsa Ha Tutane?

Vrasame; Paccrosnue or Connma jo CarypHa cocrtaBaser 9,54  aee,
OtpaxarenpHyo cnocoOHOCTh 3eMIIM U THTaHa CYUTATH OJMHAKOBOH, a CPEIHIOD
TEMIIEPATYPY HAa NOBEPXHOCTH 3emiu paBHOH 16°C.

12. Kakyo BuauMyrOo 3Be30HYI0 Beawmuuny umeeT ConHue, Habnoaaemoe ¢
Onuxaiiiei 3se3anl? PaccrosiHue 1o Hee coctapnseT oxono 270 000 a.e.

13. [Nopnunslii napannaxc Cupuyca (a Bonpmoro Ilca) cocrasnsier
0, 3772. YeMmy paBHO pacCTOSHHE A0 3TOH 3Be3/bl B MapceKaX M CBETOBBIX
rogax?

14. BunuMmas 3BesfHas BenuuuHa 3pe3asl Cupuyca paBia —1,46", a
paccTosHue cocraBuser 2,65 nk. Onpenenute abCOMIOTHYIO 3BE3AHYIO BETHYHHY
3TOM 3BE3/bI.

15. Bo ckonbko pa3 3Be3na Apkryp (a Bononaca) Ooneme Connnua, eciu
CBETUMOCTh ApKTypa B 100 pa3 Gonbine conHeuHol, a TeMneparypa 4500° K?

16. B cnupajibHOW rajakTuke B CO3BE3AMH |peyroilbHUKa HaOMIOAAr0TCA
nepenanl ¢ mepuogoM 13 naHeil, a MX BUAMMas 3Be3qHas BenuudHa 19,6
Onpeaenute paccTOSHUE 10 FaAKTHKU B CBETOBBIX [O/IaX.

Yxasame: AOCOMIOTHAS 3Be3/HAs BeMYMHA Ledenapl ¢ yKa3aHHBIM NEPHOJOM
paBHa ¥= - 4,6".

17. KBazap umeer kpacHoe cMeuienne z = 0,1. Onpeaenure paccTosHHE [0
KBa3apa.

Yeanae: CUHTATh, YTO NOCTOAHHAA Xab6na #= 70 km/(c-Mnk).

TECTOBBIE 3AJAHHWA 110 ACTPOHOMMU Bapuant Ne |

1. Hayka oHebGecHbBIX CBETUIIA, O 3aKOHAX UX NBHXXEHHA, CTPOCHHUS U
Pa3BHTHA, a TAKXKE O CTPOSHHUH H Pa3BUTUU BeeneHHOH B LIenoM Ha3bIBaeTCs:

1. AcTpoMmeTpus 2. Actpodmsuka
3. AcTpoHOMHUA 4. Jlpyroii oTBeT
2. 'envolieHTpHYECKY IO MOZIeIb MUpa pa3paboTait:
1. Xa66n DaBuH 2. Hukonait KonepHuk
3. Tuxo bpare 4. KnaBauii ITronemeii

3. K nnaHetam 3eMHOH IpyMNbl OTHOCATCH:
1. Mepkypuii, BeHepa, Ypan, 3emns
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2. Mapc, 3emns, Benepa, Mepkypuii
3. Benepa, 3emns, Mepkypnii, ®oboc
4. Mepkypuii, 3emis, Mapc, FOnurep
4. Bropoii ot ConHua miaHeToH ABIsSeTcs:
1. Benepa 2. Mepkypuit
3. 3emns 4. Mapc
5. Mex3Be3JHOe TPOCTPAHCTBO ...
1. HE 3aMOJIHEHO HUYEM
2. 3aTIOJIHEHO MBUIBIO U Fa30M
3. 3aM0JIHEHO 00JIOMKaMH KOCMHYECKHX aNnapaTros
4. Ipyrou oTBeT
6.  Yroj Mexay HalmpaBI€HHEM Ha CBETUIO ¢ KaKOH-1u00 TOYKH
3eMHOI TOBEPXHOCTU ¥ HaNpaBJIeHHEM U3 LICHTPa 3eMIIH Ha3bIBaeTCs:
1.Yacoso# yron 2. 'opu30oHTanbHEBIN Mapaniake
3.A3umMyT 4, [IpsiMoe BOCXOKAECHHE
18
7. PaccTosiHbe, ¢ KOTOPOro CpegHuid paguyc 3eMHON OpOHTHI BUACH NOJ
yrinoM | cexyHna Ha3pIBaeTCs:
1. ActpoHomuueckas eaununa 2. ITapcex 3 . CeroBoli ron 4.
3Be3HasA BeNUYNHA
8. HXHAs ToYKa [epeceueHus OTBeCHOH TUHIH ¢ HeGecHOH cdepoii
HA3bIBACTCA:
1. Toukoii rora 2. TOUKOH ceBepa
3. 3eHUT 4. Hagup
9. Boneuiof xpyr, MIOCKOCTE KOTOPOro NEPIIEHAMKYJIAPHA OCH MHpa
Ha3bIBaETCS: ‘
1. HeOecHBIH 3KkBaTop 2. HeOeCHBIH MepuiHaH 3. Kpyr CKIOHEHHH
4. HaCTOSALUMH TOPU3OHT

10. l'IepBaﬂ SKBATOpUAJIbHAasA CUCTEMaA HeOeCcHBIX KOOPIAUHAT OIpenensaeTcs

Kak:
1.['oaAUYHBIN yroa H CKIIOHEHHUE
2. IIpsiMoe BOCXOXKIEHHE U CKIIOHEHUE
3. A3BUMYT U CKJIIOHEHUE
4. ABUMYT U BBICOTA

11. Boasio# kpyr, no koTopoMy LeHTp aucka CoNHLa COBEpIIAET CBOE
BHAMMOE JIETHEee JBHXEHNE Ha HeOecHoH cdiepe, Ha3bIBaeTCA:

1. HeOecHEIH 3KBaTop 2. HeOeCHBIH MepUANaH 3. Kpyr CKJIOHEHHMI
4. 3KJIMNTHKA
12. JInHHA, BOKPYT KOTOpO#H BpalllaeTcsa HebecHas cdepa, Ha3hIBACTCA:
1. OCh MHpa 2. BEpTUKAIb
3. MOy OeHHAA JINHAA 4. HaCTOALLMH FOPU3OHT

13. B kakoM co3Be3AHMH HaXOAUTCA 3B€3/1a, IMEIoLas KOOpANHATH a = Sh

20m, 5 =+ 100:
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1. Teneu 2. Bosununi

3. 3asn . 4. OpuoH g
14. O0OpaTHOe NBMXEHNE TOUKHU BECEHHET O paBHOIEHCTBUSI HA3bIBACTCA!

1. Ilepurennii 2. Adenuii

3. IIpeueccus 4. Het npaBuiabHOro OTBETA

15. CKOJNIBKO HaCYHTHIBAIOT TNIAaBHEIX (a3 JIyHsI:
1. nBe 2. yeThIpe
3. m1ecTh 4. BoceMb

16. Yo, KOTOPbIH, OTCUUTHIBAIOT OT TOYKH KOra S BIOJIb FOPU3OHTA B
CTOPOHY 3aKaTa 0 BepTHKasia CBETHJIA, Ha3bIBAIOT:

1. AzumyT 2. BricoTa
3. Hacogoii yron 4. CknoHeHune

17. KBaapaThl epHoI0OB 0OpallieHys [LIIAaHET OTHOCSATCS KaK KyObl OOIBIINX
noayoceil opoUT. ITO yTBepKACHUE ABIACTCS:

1. nepBblii 3akoH Kennepa
2. BTOpo# 3akoH Kennepa
3. TpeTui 3akoH Kemnepa
4. yeTBepThIi 3aKkoH Kemnepa

18. Teneckor, y KOTOporo oOBEKTUB NIpeCTaBisieT cOOOM NTMH3Y WM CUCTEMY
JIMH3 HA3BIBAKOT:

1. Pednextopuu 2. Pedpakroprum
1. Mennckonelil 4. HeT npaBuiibHOro oT8eTa
2. Hayka, usywarowas cTpoeHUe HalleH ['aakTUKWM M JPYrHX 3BE3AHBIX
CUCTEM Ha3bIBACTCH:
1. ActpoMeTpus 2. 3Be3/iHas aCTPOHOMHSA 3.
Actponomus 4. JIpyroi oTset
3. ['eonleHTpUYECKYIO MOJENb MUpa pa3padoTa:
1. Huxonai Konepnux 2. Micaak Heroton 3. Knaeaun
[Ttonemeii 4. Tuxo bpare
4. CoctaB COMHEYHOH CUCTEMBI BKIIHOYAET:
1. BoceMb mIaHeT 2. NeBATh MJIAHET
3. necsATh I1aseT 4. ceMb IJ1aHeT
5. YetrepTas ot CoNHIA IIIaHETOH SBIAETCA:
1. 3emns 2. Mapc
3. FOnutep 4, CatypH
6. OnpeneneHHbId, yJ4acTOK 3BE3AHOrO Heba ¢ OYEepUYEHHBIMU I[IpeAelaMi,

OXBAaTBIBAIOILHI BCEC OpuHaalexalue €My CBETHIIA U
UMelomuil  COOCTBEHHOE Ha3BaHME, HA3BIBAETCS .
1. He6ec}{oﬁ Cq)epoﬁ . 2. raJ]aKTMKOH 4.

r
3. Co3Besue pynna 3peHue
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7. ¥YT0J, NOA KOTOPBIM K3 3Be3ABl ObLT Obl BHAEH pagHyC 3€MHON OpOUTSHI,
Ha3bIBaeTCH:
1.['onoBoit mapannakc
2. 'opH30HTANBHBIN Napajlilake
3. YacoBoii yron
CxioHeHHe
8. BepxHss To4Ka nepeceveHus 0TBECHOM MMHUU ¢ HebecHoit chepok
Ha3bIBAeTCS:
1. Hagup 2. To4Ka ceBepa
3. Touka rora 4. 3eHUT
9. Bonbluo#i Kpyr, IpoXoIALIUH Yepes MOMca MUpa U 3¢HUT Ha3bIBaeTC !
1. HeOecHBIH 3KkBaTOp 2. HEOESCHBIN MEepUIHAH
3. Kpyr CKJIOHEeHUH 4. HacTOALLMHA FOPU3OHT
10. IIpoMexyTOK BpeMEHU MEXAY JBYMs MOCIEI0BATENIbHBIMU BEPXHUMHU
KyJIbMHUHALUAMH TOUKH BECEHHET 0 PABHOJACHCTBHS Ha3bIBAETCA:
1. ConHe4Hble CyTKU 2. 3BE3AHBIE CYTKU
3. 3Be3aHBIN Yac 4. ConHeuHOe BpeMs
11. BTopas 3kBatopHajibHas CHCTeMa HeOeCHBIX KOOPAWHAT ONpeAeaeTcs
KaK:
1. 'O0MHHUIH YrONl ¥ CKIIOHEHHE
2. [lpaMoe BOCXOXAEHUE U CKIOHEHUE
3. A3UMYT U CKJIOHEHHE
4. A3UMYT H BBICOTa
12. B xaxom co3Be3mnu HaxOaUTCA 3Be3da, MMeeT koopauHate! a = 20h 20m,
5=+ 350:
1. Kozepor 2. NenbduH .
3. CTpena 4, JleGenp
13. ITyts ConHua Ha Hebe BAONB IKIUITHKYU NPOJIETaeT CPEan:
1. 11 co3Be3nuii 2. 12 co3se3nuii 3. 13 co3se3anii 4. 14
CO3BE3AUH
14. 3atMeHre CoNlHIa HACTYNAeT:
1. ecnd JlyHa nonazaer B TeHb 3€MIIH.
2. ecyiu 3eMis Haxoautea Mexay ConHuem U JIyHo#
3. ecnu JlyHa HaxoauTcs Mexay ConHiem u 3emiei
4. HET NIPaBUJIBHOIO OTBETA
15. Kaxxgas u3 ninaHet gBrxetcs BOKpyr ConHOa no 3LmIcy, B OJHOM U3
¢okycoB xoToporo HaxoxuTcd ConHue. 3T0 yTBEp)KAEHUE OpeaeseT:
|. mepBbIi 3aKkoH Kennepa
2. BTOpO# 3akoH Kemnnepa
3. TpeTni 3akoH Kemepa
4. yeTBepTHIH 3akoH Kennepa
16. KaneHaaps, B KOTOPOM NOACYETY BpEMEHU BEAYT 3a UBMEHEHUEM (a3
JIyHBI HA3BIBAIOT: .
1.ConHeuHsIM 2. JIYHHO-COJTHEHHBIM
3.JIlyHHBIM 4. HeT npaBUiabHOrO OTBETA.
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17. Teneckon, y KOTOpPOTO 00BEKTHB NpeJICTaBNgeT co00H BOrHYTOE 3epKaJio
Ha3bIBAIOT: .
1. Pepnexroprum 2.PedpaxTopHum
3. Menuckosbii 4. HeT mpaBUIBHOTO OTBETA
18. CucTeMa, KoTopas 00beJNHAET HECKONBLKO paaUOTENIECKOIIOB HA3BIBASTCS:

1. PaauounTepdepomeTpom 2. Papuoteneckonom
3. lerexropom 4. Het npaBnibHOro OTBETA
1. YcTaHOBHII 3aKOHBI JBUXKEHUS NNAHET:
1. Huxonaii Konepruk 2. Tuxo bpare 3. I'anuneo [Nanuneit
4. Horann Kennep
2. K nmiaHeraM-rurantamM OTHOCATCS IUIAHETBI:
1. ®oboc, FOnurep, CatypH, Ypan
2. Ilnyton, Hentyn, CarypH, Ypau
3. HentyH, ¥Ypan, CatypH, IOnutep
4. Mapc, IOnutep, CatypH, Ypan
3. TpeTbsa o COJIHIA MIaHETa HA3LIBAETCA:
1. Mepkypuii 2. Benepa 3. 3emna 4. Mapc
4. Paccrosume ot 3eminu Jo ConHua Ha3bIBaeTCs:
1. Actporomudeckas eaqununa 2. Ilapcex 3. Ceetosoii ron 4.
3Be3qHAas BeJIHUKHA
5. JIMHUIO, COETUHSIOLLYIO TOUKH 10Ta ¥ CeBepa Ha3bIBACT:
1.ocb Mupa 2. BEpTUKaJb
3. NOAyACHHAA TUHUSA 4. HACTOALLMI TOPU3OHT
6. bonpLIo# KpyT, 110 KOTOPOMY FOPU3OHTAaNEHAS IJIOCKOCTH NEPECEKAETCS C
HeGecHoit cdepoii: .
1.HeOecHBII 3xBaTOp 2. HeOECHBIH MepUaaH

3.KpyT CKJIOHCHUM 4. HaCTOALIMI MOPHU30OHT
7. Bpems, npoieiee ¢ BeEpXHEeH KyJbMHUHALUN TOYKH BECEHHETO
paBHOJEHCTRUS:

1. Conueulsie CyTKH 2. 3Be3/IHbIe CYTKH 3. 3BE3IHBIN Yac
4. ConHeuyHOe BpeMs
8. Bonkemok Kpyr, NpoXoAdLUdi Yepes Mojiroca Mupa U cseTuiio M
Ha3bIBACTCA
1. Kpyr CKIOHEHUH 2. HeOEeCHBIH 3KBATOP
3. HeDecHBIH MepuayaH 4. BepTUKAlb
9. ['opuzoHTaNBHAs cCUcTeMa HEOECHBIX KOOPAUHAT ONpeeNseT:
I."oOqUHHUE yroa U CKIOHEHHE
2. [IpsiMOe BOCXOXASHHE U CKIIOHEHUE
3. ABUMYT U CKJIOHEHHE
4. A3UMYT U BBICOTA
10. B kakoM cO3BE3IMU HAXOAUTCA 3BE3/1a, UMeeT KoopAauHaThl a = 1 1h 20m,
=-150: -
1. l'unpa 2. Jles
3. Yama 4. Bopon
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11. Yron KoTopblii, OTCYUTHIBAIOT OT FOPU3OHTA BAONEL BEPTHKAIH 10
CBETHJIa HA3bIBAIOT:
1. AsumyT 2. BricoTa
3. Hacosoii yron 4. CxiioneHue
12. [TpoMexxyTOK BpeMeHH, 3a KOTOpbIi JIyHa, onuchIBas MOJHBIA KpYyr Ha
HeGecHOlt cdepe, BO3BpaIAACh K TOH Xe TOUYKH HA3bIBAIOT:
|. aCTPOHOMHYECKOU 3TIOXOH
2. CUAEPUYECKHM MECSLIEM
3. TyHHBIMH CyTKaMH
4. CHHOAMYECKNM MeCsilieM
13. YKaxuTe NpaBuiIbHOE YTBEPXKICHHE:
1. CuHOIMUECKHUIT MecsL MeHbLIe CUISPHYECKOro Ha 2 Y CyTOK
2. CuHomuueckui Mecsan Gonblie CUaepu4eckoro Ha 2 Y cyTok
3. CuHOIMUECKHI MecsLl MeHbIIe CHIepHYecKoro Ha 2 % cyTok
4. CuHOIMYecKU# Mecaw Oonblne cuaepuyeckoro Ha 2 % cyTok

14, CambIX rnaBHBIX a3 JIyHBl HACYMTHIBAIOT:
1. nBe 2. 4eThipe
3. wecTh 4. BoceMb
15. Pagnyc-BeKTOp MIaHEThl 32 OXUHAKOBbIE IPOMEXKYTKH BPEMEHH
OINKCHIBACT PABHOBEIMKHUE IIIOMAAH. ITO YTBEPXKACHHE ONpeaeseT:
1. mepBslii 3axoH Kennepa 2. Bropoii 3akon Kennepa 3. TpeTHil 3aK0H
Kennepa 4. yetBepThIil 3akoH Kemnepa
16. Kanennape, B KOTOPOM 33 OCHOBY y4€Ta Bp€MEHH IIPHHUMAIOT CMEHY
BpPEMEH Iofia Ha3blBaIOT: .
1.ConneunbM 2. JIyHHO-conHe4HBIM 3. JIyHHBIM 4. Her
MpaBUJIBHOTO OTBETA.
17. HaiiGounpiuuii Teneckon mMupa «O49eHb GONBILOH TEIECKOM YCTAHOBIIEH
B 0OCepBaTOpUHU:
1.I1ynkoBo 2. Mayna-Kea
3.JIa-Cunna 4. KpumMchbka
18. OCHOBHBIMU YaCcTAMH paHOTENECKONA ABIAKOTCA!

1 . AHTEHHa U AETEKTOp 1. AHTEHHA ¥ TIPUEMHUK
3. IlpuemMHMK U AeTEKTOp 4. AHTeHHa U YMHOXUTENb
1. Hayxa, u3yvaroiias cTpoeHMe Hameid [anakTUKH U JpyrUx 3BE3OHBIX
CHUCTEM Ha3bIBaeTCs:
1. ActpoMeTpus 2. 3Be3Has aCTPOHOMHUS
3. AcTpoHOoMHUS 4. Ipyroi oTBeT
2. 3aKOH BCEMHUPHOTO TATOTEHUS OTKPBLUL:
1. Tanuneo lanuneit 2. Xa66n Ja8uH 3. Ucaak HeroToH 4.
Horann Kennep
3. IlepBas ot CoJsiHIIa TITAHETa HA3bIBACTCA:
1. Benepa 2. 3emna
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3. Mepkypuii 4. Mapc
4. PaccTosHne, KOFOpoe MPOXOAUT CBET 32 OAMH I'0J Ha3bIBACTCA:
1. 3Be3HasA BeNUUYHHA 2. IMapcek
3. Actporomuueckas eauHuLa 4. CBeToBo# roj
5. Bepxusisi TOYKa nepeceyeHHsi OTBeCHOM NHHHUM ¢ HebecHo#l cdepoii
Ha3bIBAETCA:
1. Hagup 2. TOYKax cepepa
3. Toukawra 4. 3€eHUT
6. OnpeneneHHbli  y9acTOK 3Be3JHOre Heba ¢ 4YeTKO O4Yep4YCHHBIMU
npeaenaMy, OXBaThIBAIOIIMH BCE MPUHANNEXKAIIUME €My CBETHIA W UMEHOUIMH
coOCTBEHHOE Ha3BaHWE, HA3bIBACTCS .
1.HeGecHoit cdepoii 2. ["anaktakoi
2.CoszBe3znue 4. I'pynna 3peHue
7. BOJIBLLION KPYT, KOTOPbIH MPOXOAUT Yepe3 CBETUNO0 M, TOUKY 3€HUTA U
Touky Haaup HasbiBaeTcs:
1. HebGecHblil akBaTOp 2. HebecHbIN MepuaAnaH 3. Kpyr
CKJIOHEHHUI 4. peprukany
8. KonuyecTBo 3Hepruu, KOTOPY1O U3NyUaeT 3Be34a CO BCeH CBOeH
NOBEPXHOCTH B EAUHHLY BPEMEHH [0 BCEM HAIPABJIEHAAM HA3bIBAaeTCA:

1. 3Be3/1Has BeNTUYMHA 2. APKOCTH 3. mapceK -
CBETUMOCTH

9. JIunus, coeauusONas TOYKHU FOTa U CEBEpa Ha3bIBAETCH :
1. ocb MUpa 2. BEPTUKAJb

3. nonyaeHHas TUHUA 4. HACTOALVIH FrOPU3OHT
10.ITepBast 3xBaTOpHANIbHAS CHCTEMA HeOeCHBIX KOOPAMHAT ONpeaenseT:
I.["'oOnMHHMH yron U CKIIOHEHHE -
2. lIpsaMoe BOCXOXIeHUEe U CKIOHEHHE
3. A3UMYT U CKIIOHEHUE
4. A3UMYT M BEICOTA
11. B xakom cO3Be3UH HAXOAUTCS 3BE371a, UMEeT KoopAauHaThl a = 8h 20m, 5
=+ 200:
| .Pbich 2. Pak
3.I'mgpa 4. Komnac
12. Ayra 3xKIunTyuKy npoTsixkeHHOCcTho B 300, 0603HaUeHa HA3BaHUEM
COOTBETCTBYIOLLETO 30AMAKANIEHOIO CO3BE3/IUA:
I. Co3pe3aue 2. JIyra 3oauaka
3. 3Hak 3oamnaka 4. HeT npaBuiIbHOTO OTBETA
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13. Yroa, KOTOpBIH OTCHUTBIBAIOT OT HEOECHOr0 3KBaTOpa BAONB Kpyra
CKJIOHEHHI K CBETUILY HA3BbIBALTCA:

1. A3umyT 2. Bricota
3. Hacosoii yron 4. CkioHeHHe.

14. [TpoMeXyTOK BpeMeHH MeXay ABYMsS OAHOUMEHHBIMHU (azaMu JIyHbI
Ha3bIBaeTCA:

1. aCTPOHOMUYECKOH 3M0X0MH
2. CHACPHYECKUM MeCALIEM
3. TyHHBIMH CyTKaMH

4. CHHOOWYECKHM MECSILIEM.

15. 3atMeHre CONHIA HACTYNAET:

I. ecnu JlyHa monagaer B TeHb 3€MIIH.

2. ecnu 3emns HaxoauTtcst Mexxay ConHuem u JIyHoH
3. ecnu JIyHa HaxoauTca Mexay ConHueM U 3emieit
4. HEeT NMPaBUIILHOTO OTBETA.

16. Bnmxaiimas kK Co/IHLY TOUYKa IUTaHETHOH OpOMTHI HA3hIBAETCS:

1. Ilepurenuii 2. Adenuii
3. Ilpeueccus 4. Her npaBUIBHOIO OTBETA

17. HayuHBIH LEHTP, re ¢ MOMOLLIBIO
TEIECKOIIOB U3y4aloT ' HeOecHble OOBEKTHI
Ha3bIBAOT:

2. OGcepBaropueit

4. Het npaBHALHOIO OTBETA
1. UntepbepomeTpom

3. Ilnanerapuem

18. [lepBrIii KOCMOHABT:

1. ¥Opnii 'arapun i. Heomuf n}caﬂeHwK
3. 'epman TuroB . Anexceii Jleounos
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1. Hayka onebecHBIX CBETHIIA, O 3aKOHAX UX JBUKECHHS, CTPOCHUA H
pa3BHUTHSI, a TAKXKE O CTPOEHUY H pa3BUTHKM BcenenHoMH B LeIOM, Ha3EIBAaeTCs:

1. ActpomeTpus 2. Actpoduszuka
3. ACTpOHOMMS 4. Jlpyroi oTBET

2. Kakoii yueHblli JOKa3all pacLlIMpEHHE CBETA TaJIaKTHK:

1. Xa66n DaBun 2. Hukonait KonepHuk
3. Tuxo bpare 4. YunpsaM I'epens

3. [Isatoit nnaneroii ot CotHLa ABNAETCA:

1. 3emns 2. Mapc
3. FOnurep 4. CatypH

4. PaccTosinme, ¢ KOTOPOro CpeiHui paguyc 3eMHOM opOuThl BUASH MO
YoM | cexyHna, Ha3bIBaeTCs: :

1. ActpoHomuueckas enunauna 2. Ilapcek
3. CBeTOBOM roj 4. 3Be3Has BeJIMYHHA

5. YFOJ'I, KOTOpBIﬁ OTCYHTBIBAKOT OT NOPU30HTa BAOJL BEPTUKAJIN A0 CBETHIIA
Ha3bIBAlOT:

1. AzumyT 2. BricoTa
3. Yacosoii yron 4. CknoHeHue

-

6. BepxHsis ToUKa nepeceyeHns OTBeCHO TMHUH ¢ HebecHol cdepoii
Ha3bIBAETCS:

1. HaAup 2. TouyKa ceBepa
3. TOYKa tora 4. 3eHUT
7. TTpOMEXYTOK BpEMEHHU MEXy ABYMS NOCIEeA0BATEIbHBIMH BEPXHUMH
KYJTbMHHALHSIMU TOYKH BECEHHETO PABHOAECHCTBHSA HA3bIBAETCS:

1. ConHeuHsle CyTKM 2. 3Be3{HbIE CYTKU
3. 3Be3/IHbIIH Yac 4. ConHeuHoe BpeMs

8. Bpems, npoieinee ¢ BepXHeH KyITbMHMHALIMUA TOYKH BECEHHETO
pPaBHOJAEHCTBUA:

1. Conneunple cyTkH 2. 3Be3{HbIE CYTKH
3. 3Be3HBIH yac 4. ConHevyHoe BpeMs

9. BTOpaH SKBaTOpUaJIbHasA CUCTEMA HeOeCHBIX KOOpAUHAT OMPEACTIACT:

I."'oguHHMN yron u CKJIOHEHHE
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2. [IpsiMoe BOCX0KAEHHUE U CKIIOHEHHE
3. ABUMYT U CKINOHEHHE
4. A3MMYT U BBICOTA

B kakoM c03Be3HY HaXOAMTCA 3Be34a, MMeeT KoopauHaTel a = 14h 20m,
5=+350:

1. Becsl 2. Hesa
3, Bononac 4. T'ugpa

10. OﬁpaTHOC JBUXCHHEC TOYKH BECECHHEI'0 pAaBHOACHCTBHA Ha3bIBACTCH!

1. INepurenuii 2. Adenuit
3. Ilpeueccus 4. Het npaBunsHOroO 0TBETa

11. Yroq, KOTOpPEIH OTCUMTHIBAIOT OT TOYKHU ora S BAOJIE FTOPU30HTA B
CTOPOHY 3aKaTa 10 BepTUKaJla CBETHJIA HAa3bIBAIOT:

1. AzumyT 2. BeicoTa
3. Uacoso# yrou 4. CkioHeHHe
12. ITyte Conuua Ha HeGe BAOJb IKIUIITHKY NPOJeraeT CpeiH:

1. 11 cosBe3nuii 2. 12 co3Bes3auii
3. 13 cosBezauit 4. 14 co3e3auid

13. TIpoMexxyToK BpeMEHH MeXIy ABYMst ONHOMMEHHBIMU (a3aMu JIyHsI
Ha3bIBaeTCH:

|. aCTPOHOMMYECKOM 3MOXO0H
2. CUIePUYECKHM MecsLeEM
3. JYHHBIMH CYTKaMH

4. CHHOJUYECKUM MECALIEM

14. Kanenzaps, B KOTOPOM 34 OCHOBY y4eTa BPeMEHH IPHHUMAIOT CMEHY
BPEMEH rojia Ha3bIBAIOT:

1. ConHe4yHBIM 2. JIyHHO-COTHEYHBIM
3. JIyHHBIM 4. Het npaBuJILHOIO OTBETA.

15. 3atMenue JlyHsl HacTynaeT:

1. ecJi TeHb OT JIyHbI TonazaeT Ha 3eMITo

2. ecau 3emia Haxoautes Mexay ConHuem u JIyHol
3. ecniu JIyna Haxoautces Mexay ConHieM U 3emiel
4. HET MPABUIBHOTO OTBETA

16. CucteMa, KoTopas 0ObeAUHAET HECKOJIBKO PaIHOTEIECKONOB
Ha3bIBAETCA:
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1. PannonnrepdpepomeTpom 4. Het nmpaBUJIbHOTO OTBETA
3. Jletextopom 2.Paanoreneckonom

17. OCHOBHBIMH YaCTAMU pPagaOTCICCKOIIA ABIAOTCH:

1. AHT€HHA U AETEKTOp

3. [IpueMHHUK U AeTEKTOP
2. AHTEHHa U IPUEMHUK

4. AHTEHHa 1 YMHOXHTEIb
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PEINEHHUE 3AJAY HA 3AKOH BCEMHWPHOI'O TAI'OTEHUA

1. IIpy oneITHON mNpoBEepKe 3aKOHA BCEMHPHOTO THATOTEHHS CHIIA
B3aUMOJEHCTBHS MEXAY ABYMS CBHHLIOBBIMH IIApDAMH MAaccaMU mil = 5 Kr H m2 =
500 r, paccTosiHHE MEXIy LISHTPAMH KOTOPBIX I' = 7 cM, OKa3anach pasHoit F = 34
HH. Berynucaure 1o 3TiM JaHHBIM FPABHTALAOHHYIO MOCTOSHHYIO.

2. OnpepenuTe paBHOASHCTBYIOILYIO CUY, AeHCTBYIOUYIO Ha JIyHY, CuMTas,
4YTO CHJIBI PUTAKEHUA K 3eMile
u COJIHLY B3aUMHO NEPHOEHANKYIAPHBL. U ~-=~— -==-

Maccnr Jlyusi, 3emian 1 Comnia ¢oot/'i'S. BeTcTBeHHO paBHBI Wi = 7,36 ¢ 10%
kr; V1V -1
m; = 5,98 ¢ 10* kr; me = 1,99+ | J J
107" kr; pacctosaus ot JIlyHsl 1o 3eMnu U oT JlyHEI 10
CEJIHIIE! COOTBeTCTl};EHHO v VI 77/// ’
0 Z
paBHBI I13= 3,85 10 M, rae = 1,5 ¢
1 a1l
10 m.

3. Ha moBepxHocTH 3emin HaxoASTcA Ba CBUHLOBBIX Iapa paauycoM R =
10 cM xaxabiii. B olHOM H3 HHX BEIpe3aHa cdepuyeckas MoJOCTh, KaK MOKA3aHO
Ha pucyHke 3.7. Pamuyc momoctd r = 5 €M, LEHTP MNOJOCTH HaxXOAHWTCH Ha
paccrosHuu | = 5 cM oT ueHTpa mapa. Onpenenute CUly IpaBUTALMOHHOIO
IPUTSHKEHHA WapoB. LIeHTPHI IapoB HaXOAATCS Ha paccTosHUH L = 40 cm.

4. Pamnyc R, JIyns npumepHo B 3,7 pa3a MeHblle, yeM paguyc R 3emnn, a
macca m JIynsl B 81 pa3z menpumie Maccel M 3emmu. Onpenenute yckopeHue
cBOOOAHOrO NajficHus Tell Ha MoBEepXHOCTH JIyHBI.

5. [Ipeamonoxum, 4To Macca 3eMAH cTana B 2 pasa, a paguyc - B 1,2 pasa
Oonsuie. Onpeaendre, BO CKOJIBKO pa3 H3MEHUIACh CHIa TSHKECTH, AEHCTBYIOLLAS
Ha TeJI0, HaXOAsLIeecs Ha MOoCe.

6. Kakoe yckopenne coobmaer ConHue 3eMie CBOMM TNpHUTSDKEHHEM?
Paccrosuaue no Connua npumepHo B 24 000 pa3 Gonslue, yem paguyc 3eMiH, a
Macca CoNHIa npeBspiaeT Maccy 3emiau B 333 000 pas. (g;= 10 M/c’.)

7. Beluncnute yckopenue JIyHBl, ABHXYIUEHCA BOKpYr 3eMJIM IO OK-
pyxHocTH. PaccTogHue Mexay ueHtpamu 3emiu u JlyHsl mpumurte paBHbIM 400
000 kM. Pamuyc 3emn 6400 km. (g= 10 M/c?.)

8. OTHoweHne Macchl Benepbl k macce 3emnu pasHo 0,82, a oTHolIeHHE
cpenHero paguyca BeHephl k cpeqHeMy paguycy 3eMiIH paBHO
0, 95. Yemy paBHa cHlia TSXKECTH CIyCKaeMoro Ha BeHepy annapatra Maccoi
500 xr? (g;= 10 m/c%),

9. OnpenennuTs YCKOpPEeHHe CBOOOJHOIO MafaeHHs Ha ITOBEPXHOCTH ILIaHET
Mapca u Benepsl, a Takxe acrepouna Llepepsl. Macchel U paauycbl B CPaBHEHHH C
3eMHBIMH: Y Mapca - 0,107 u 0,533, y Benepsl - 0,815 u 0,950, y Llepeps! ~ 28,9 ¢
10° u 0,0784.

10. Macca Jlyuel B 81,3 pa3sa, a quamerp B 3,67 pa3za MeHblIEe 3eMHBIX. Bo
CKOJIBKO pa3 Bec acCTpOHABTOB ObUI MeHbllle Ha JIyHe, yeM Ha 3emie?

11. YeMy paBHO ycKopeHUe CBOGOAHOrO MajeHnsa Ha noBepxHocTH ColHIa
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CartypHa, paauycel kKOTOpbIX Oonblie 3eMHoro B 109,1 u 9,08 pasa, a cpenuas
IUIOTHOCTH B CpaBHEHHH ¢ 3eMHO# coctaBnset 0,255 u 0,127?

12. Kakoe yckopeniie cBoOoAHOr0 naaeHus Obuto Ob1 Ha IOBEPXHOCTH 3€MIIH
1 Mapca, ecmu GBI IPH HEM3MEHHON Macce WX JMAMETPH! YBEIUYMIHCH BIBOE H
BTpoe? CeefleHns o Mapce cM. B 3afaue 9.

13. Kax m3MeHunoch 6bl yckopeHHe CBOOOJHOrO MajeHusi Ha NOBEPXHOCTH
IUIAHETH IIPH YBEIMYEHHUH €€ MacChl B m pa3, a CpelHel IUIOTHOCTH B 2 pa3 W, B
YaCTHOCTH, NpU m= n?

14. KakuMm ctano Obl yckopeHue CBOOOAZHOrO MafAcHHUS Ha IOBEPXHOCTH
ComHua, ecny 61 IPU TOH Ke Macce OHO YBEIHUUNIOCH B JHAMETpPE 10 pa3MepoB
3eMHOI opOuTh? Macca ConHua B 333 ThIc. pa3 Gosblie 3€MHOM, a €ro JHaMeTp
pareH 1392000 xm.

15. Kak m3MeHHnoCh OBl YCKOpeHHE cBOOONHOTO MajieHHs Ha 3eMiie NpH
HEH3MEHHOH Macce W YBeNUYeHUH ee pasmepoB B 60,3 pasa, T. €. 10 OpOHTEHI
Jyum?

16. B Kkakux Tmipemeniax MeEHseTCs TpPaBUTALUOHHOE YCKOPEHHE CIyTHHKa
cBA3H «MoONHHA-3», BEIBeeHHOrO Ha opOuTy 14 anpens 1975 r. u obneraroiero
3emi0 B npefenax BHICOTH OT 636 kM 10 40660 KM HaJ 3eMHOM IOBEPXHOCTHIO?
[TpunsTe paguyc 3emiu paBHBIM 6370 KM.

17. HaliThu  rpaBHTalluUOHHOE YCKOPEHHE OBYX TaJIHJIEEBBIXCIIYTHHKOB
IOnutepa, Mo u Kamnucro, obpamaromiuxcsi BOKPYr IDIAaHETBI Ha CPeNHUX
paccTosHuAX B 5,92 u 26,41 e€ pamnyca. Macca IOnutepa pasna 318, a paguyc -
10,9 3eMHorO.

18. YKa3aTh pacrmoiiokeHue oliuero ueHtpa Macc 3emiH U JIyHBI, MpUHAB
paguyc 3emun 6370 kM, Maccy JIyHbl paBHOH 1/81 3eMHOM Macchl H pacCTOsHUE
MEXIy TesaMu - 60 3eMHBIM paJlycaM.

TEMbI PE®EPATOB ITO ACTPOHOMHWH

1. IlepcnieKTUBBI pa3BUTHA aCTPOHOMUM U KOCMOHABTHKM B PoccHu.

Ha3eMHble ONTHYECKHe U paguo-HaOMOIeHNA.
2. O0630p OTeUeCTBEHHBIX aCTPOHOMHYECKHX 00CEpBaTOPHH.

3. Kpynneiimme actpoHoMuueckue oocepBatopun. Epponeiickas FOxHas
obcepatopus (ESO) Jla-Cumna (Uunu).

4. KpynHetimue actpoHoMu4eckue obceppaTopun. MexayHapogHas
obcepBaropus May-Ha-Kea, ["aBaiickue o-Ba.

5. Kpynneiinie actpoHoMuveckue obceppatopuu. O6cepBatopus aenb Pok
ae noc Myua-uoc (JIa-ITansma, Kanapckue o-Ba).

6. KpynHeiiuue actpoHoMuueckue obcepBaTopun. ABCTpaauicKas
obcepBatopus Cail fuHrCnpuHr.

7. OGcepBaTOpHH U aCTPOHOMHUYECKHe TUIomAnku B r. HoBocuGupcek.

8. Kpynueiiimpe ontuyeckue Teeckornsl Mupa. [IpoekTs cBepXx60onbLnx
TEJIECKOIIOB., '

9. Paguoreneckon PATAH. KpaTtkoe onncanne.
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10. Pagnonnrepdepometpus co cepxmuHHol 6azoi (PC/Ib) B Poccuu.
Cets PCIIb «KBa-3ap». KocMuueckue neeneaoBanus
11. Hoeoctn ¢ MKC 3a 2009-2010 r.
12. CnyTHuKOBEIE pagHoHaBuranonnsie cucremst GPS, TIOHACC,
GALILEO.
13. Kocmuueckas obcepsatopus «Paaguoactpon».
14. PentrenoBckas kocMuyeckas obceppatopusi «Chandra» (Uanapa).
15. Kocmuueckuii Teneckon nMm. Xabona («Hubble», HST) u ero npeeMuuk
«JIxelMc Ya060».
16. Kocmuueckui teneckon «Kerep» (Kepler) ans noncka sx301iaHeT.
[lepBble pe3ynbTaThl paboThI.
17. Kocmuueckuii uadpakpacnblit teneckon «I'epuwens» (Hershel).
18. PedTreHoBCKas kocMuveckas obceppatopust « XMM-Newton».
19. Ynerpaduoneropbie kocmuueckue obcepparoput «FUSE», « GALEX».
20. MexayHaponHas acTpodH3nyeckas JlabopaTopus raMMa-ny4en
«Integral».
21. KocMuueckue oOcepBaTopuH A UCCIIEA0BAHUSA MUKPOBOJHOBOIO
penukToBoro udnytenus - WMAP (2006) u «IInanx» (Plank).
22. KocMuueckue HeclieNoBaHus 3eMiu, HauuHasa ¢ 90-x ronos XX B.
23. Kocmuueckue uccnenosanus Jlynel B XXI eke. («Klementinay,
«SMART-1» u np.).
24. Kocmuveckue uccnenopanns Connua. ConHeuHas KOCMAYECKast
o6cepsatopust «Ko-ponac-®», AMC «Ulysses» (Yaucc) n ap...
25. Mccneposanus Mepkypus. AMC «Messenger» (Meccernmkep).
26. MccnenoBanust Mapca ¢ NOMOLIBIO aBTOMAaTHYECKHX MEXIIJIAHETHBIX
CTaHLIVH,
27. Uccnenoanus KOnutepa. ABToMaTHYECKas MEXIUIAHETHASA CTAHLINA
["anuneo «Galileoy.
28. Uccnenoanus CatypHa. ABTOMaTHYECKash MEXIIAHETHAS CTAHIUS
«Kaccunu-T'tolirenc» («Cassini - Huygens»).
29. KocMHUU€ECKHe UCCIeNOBaHUs KOMET H acTeporoB. («Stardusty,
«Hayabusay, «Roset-ta», 3oua Deep Impact uap.)
30. Hccneposanune okpaH ConHe4dHoi cuctembl. AMC «HoBble rOpU30HTE
(NewHorisonts).
31. [IumoTHpyeMElii MONET U BRICAJKa aCTPOHABTOB Ha acTepOHJIe:
actepouiHas Muccus PlimouthRock (ITnumyTtpok). ‘
32. TlpoekTsl acTpoHOMHYeckuXx obcepBatopuii Ha JlyHe. [Tpuknannas
ACTPOHOMHS,
33. TlpuHiinnsl onpeaeneHus reorpapuueckux KOOpAUHAT (IHPOTEHI U
JIOJITOTHI} K a3UMYTa B aCTPOHOMHH.
34. [Ipocreiitue cnocobbl opueHTHpoBaHUs N0 CoNHIY ¥ 3BE3J1aM. -
I'oH4apyK.
35. CoJHEeYHbIe Yachl.
36. JIOMaLIHUH MIaHETapUi.
37. Mol acTpOHOMHYECKHI CaNT.
38. Caiit kypca «O6mas acrporoMus» B CITA.
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39. CoctaBnenue kaneHaapei. Kanengapy pasHsiX BpeMeH H HApOJOB.

40. Habmonenwns 3Be3gHOro Heba: OMMMCcaHue CBOUX HAOIIIOIeHUI ¢
pPUCYHKamu, poTorpadpusaMy U T.I1.

41. ConHeuHble U NyHHbie 3aTMeHusA. OOcToaTenscTBa 3aTMenuii B 2009-
2011 rr. Cossezaus.

42. Tononumrka 3Be31HOTO Heda (IIPOUCXOXKISHNE HA3BAHUI B ac-
TPOHOMHH ).

43. Cossesaue OpuoHa: HCTOPHS Ha3BaHHS, HHTEPECHBIC ACTPOHOMHUYECKHE
OOBEKTHI, HAXOAALUIUECS B 3TOM CO3BE3AMH.

44. Cossesaue [lepces: ucTOpus Ha3BaHUs, HHTEPECHbIE ACTPOHOMUYECKHE
00 BEKTHI, HAXOQSLKECS B ITOM CO3BE3IHM.

45. CosBesaue AHAPOMEIBl: HCTOPHSI HA3BaHUA, HHTEPECHBIE ac-
TPOHOMUYECKHE OOBEKTHI, HAXO/ISALIUECH B TOM CO3BE3MU.

46. Cozsesnue Jlupbl: UICTOpHS HA3BAHUS, HHTEPECHbIE ACTPOHOMHYECKUE
00BEKTHI, HAXOIIIUECS B TOM CO3BE3/IUH.

47. Co3Besaue Tenblia: HCTOpUs HA3BAHUs, AHTEPECHbIE ACTPOHOMHYECKUE
OOBEKTHI, HAXOASILNECS B 3TOM CO3BE3IUH.

48. Co3zpesmue Bonpuroii MeaBeauIpl: HCTOPHS Ha3BaHHS, HHTEPECHEIE
ACTPOHOMUYECKUE OOBEKTHI, HAXOAAIIHECS B STOM CO3BE3/IUH.

49. Cossesnue Lledes: Mctopus Ha3BaHUs, HHTEPECHBIE aCTPOHOMHYECKHE
OOBEKTBI, HAXOAALUIUECS B 3TOM CO3BE3IUH.

50. Cossesaue bonbmoro llca: ncropus Ha3BaHUS, HHTEPECHBIE ac-
TPOHOMHYECKHUE O0BEKTHI, HAXOAAIIUECT B ITOM CO3BE3IUH.

51. Cozgesnue I'onunx [IcoB: ucTopus Ha3BaHKs, UHTEPECHLIE ac-
TPOHOMHYECKUE OOBEKTHI, HAXOSALIUECH B ITOM CO3BE3/IUN.

52. CosBesgue Paka: ucTopUs Ha3BaHUS, UHTEPECHBIC ACTPOHOMHUECKUE
00BEKTHI, HAXOAAIIUECS B TOM CO3BE3/HIN.

53. Co3sBeznue Jlebens: ucTopus Ha3BaHWSA, HHTEPECHBIE aCTPOHOMMYECKHE
OOBEKTHI, HAXOMSMIIUECH B 3TOM CO3BE3UH.

54. Co3ge3nue bnu3HelOB: HCTOPHsl HA3BAHHS, HHTEPECHbIE ACTPO-
HOMUYECKHE OOBEKTHI, HAXOIAIINECSA B 3TOM CO3BE3IHH.

55. Co3se3nue JleBbl: UCTOpUS HAa3BaHWS, MHTEPECHBIC AaCTPOHOMHUYECKNE
O0BEKTHl, HAXOAAIHECS B 3TOM CO3BE3UH.

56. Co3Besue no BrIGOPY aBTOpa: UCTOPHA HAa3BaHUS, HHTEPECHBIC
aCTPOHOMMYECKHE 00BEKTHI, HAX0 sAiHecs B 3TOM co3Be3auu. Mcropus
aCTPOHOMHHU.

57. CTaHOBIEHHE COBPEMEHHON KapTUHBI MUpPa (0T ApUCTOTENs IO HAIIHX
IOHEH ).
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58. Hcropus pvcckoit acTDOHOMHH.

59. ObcepBaTOPHH KAMEHHOTO BeKa.

60. CroyuxeHmk - obcepBaTOPHA KAMEHHOTO BEKa.

61. Actpoapxeosoruyeckue naMATHHKH XaKacHH.

62. HpeBHssa actpoHoMHA HoBoro CseTa (MHKHU, aTLHEKH,

63. Yuxenckuii. buorpadus v OCHOBHbBIE HAVUHBIE TDVIBI.

64. Lluonxosckuii. bBuorpacdus U 0CHOBHBIE HAYYHbBIE

65. dpuaMaH u Teopnsa HecTallMoHapHo# BeeneHHoOH.

66. DiiHIUTEHH. ACTPOHOMHYECKHE NOKa3aTeNbCTRA
OTHOCUTEJIBHOCTH.

67. Xab06n ¥ HaYaJI0 H3VIEHHS raJIaKTHK.

68. JhxopnaHo boyHo. buorpadus. OCHOBHEIE TTONOXEHHS
69. Kennep. buorpadus 1 0OCHOBHblE HaYYHBIE€ TDVIHI.

70. Tanuneo I'anuneii. brorpadua u 0OCHOBHBIE HAVYHbBIE
71. Tunnapx. Buorpadusa v 0CHOBHEIE NOCTH)XEHHS B

72. ACTpoJiOTHA U HayKa.
73. Bauanue JlyHb1 Ha 3emito.
74. ConHe4Has aKTHBHOCTD: €€ npoaBneHua NepuOAHIHOCTE. COCTOSHUE
Connua 3a nocneaHue nATh JeT.
75. ConHeuHas aKTHBHOCTH M e¢ BlIMsiHHe Ha Ouocdepy 3emin.
76. TIOHCK MNIAHET y APYruX 3Be3A: NPUHLMIbI OOHApYKEeHUs TUIAHET,
pe3yNbTaThl IOUCKA.
77. BO3HUKHOBEHHE XHM3HHU Ha 3eMJIe H MOMCK KM3HM Ha APYruXx IUIaHeTax.
78. T'unoTe3a maHCMEPMHUH - IEPEHOC )KU3HHU B KOCMOCE.
79. EcTb nu xu3Hbs Ha Mapce? Opranuka KpacHoH niaHeTsl.
80. ITyTu moHcka BHE3EMHBIX LIUBHAK3ALMM.
81. Ilonck BHE3eMHBIX ITUBHIIM3ALIMIA HA IEPCOHATIBHOM KOMIIBIOTEpE: TIPOEKT
SETIi@HOME.
82. AHanu3 pasiuyHBIX BapHaHTOB «KOHLIA CBETA» C aCTPOHOMUYECKOMH
TOUKH 3PEHHUS.
83. KocMuueckas yrposa: pa3dop HECKOJIIBKMX BApHAHTOB.
84. I'nnoTe3pl BOSHUKHOBEHHUS T10sICa aCTEePOUJIOB.
85. Actepoun Anouc: BEIYUCIEHHE OPOUTEI, BEPOSITHOCTD CTONKHOBEHHS C
3emneii.
36. IlpobGnema acTepoHAHO-KOMETHOH OMacHOCTH.
87. Merteoput Cent-Pobept (Kanazga, 1994), Burtumcknii Sonux (Poccns,
2002 r).
88. ACTPOHOMHS B [033HH M MPO3€. 3BE3AHAT aCTPOHOMHUS, KOCMOJIOTHS.
89. MeToabl U3BMEpEeHHs PacCTOAHUIN B AaCTPOHOMMH,
90. Tpu Buaa MaTepuu Bo BeeneHHOMN: BUIMas MaTepusi, TEMHast MaTepHs,
TEMHas SHeprusl.
91. ITpobnema CKpbITOH MacChl B KOCMOJIOTHH.
92. KopuuHeBble KapNUKU - HOBBIX Kilacc HEOECHBIX OOBEKTOB.
93, ["alakTHKYU C aKTUBHBIMH SAPaMH.
94, BzaumopeiicTBYIOLIHE raJlaKTHKH,
95. Beble KapnuKH, HEHTPOHHBIE 3BE3/Ibl, YEPHBIE ABIPHI - PE3YJIBTAT
3BOJIIOLIMH 3BE3].
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96. Teopus uHdasaLMOHHON BeenenHoOM.

97. Teopus cTpyH B KOCMOJIOTHH.

98. KoHuenuus MHOKECTBEHHOCTH BCeNeHHBIX - MynbTBepc. YepHble
IBIPEl U KPOTOBBIE HOPBL.

99. I'loucK rpaBUTAUMOHHBIX BOJIH.

100. CBoDOIHAas TeMa (cornacoBaTh C IIpernoaaBaTelieM).
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PELHEH3USA

HA MeTOAHYECKHEe YKa3aHHA N0 BHIMOJHEHHIO CAMOCTOATEIbLHBIX paboT mo yuebnoiki
aucnnmuanae OY/1.07 ACTPOHOMMAA

MeTtoauyecKkHe yKa3aHWS 10 BBINOJHEHHIO CAaMOCTOSATENBHBIX paboT-
paspaboransl J1.B. Manaxosckoii, npenojaBaTtejieM (QH3MKU U 3JEKTPOTEXHUKH
¢uamana Cam I'YIIC B r.PTumeso.

[TpeacraBieHHBle HAa peLEH3UI0 METOAMYECKHE YKa3aHWs [0 BbINOJHEHHIO
camocToATeNbHbIX pabor mo aucummnude OY.07 ACTPOHOMMA paspabotansl B
COOTBETCTBUM ¢ TpeboBaHuAMH @PenepaJbHOTO TIOCYAAPCTBEHHO 00pa3oBaTeNbHOrO
CTaHJapTa CpefHero npodeccuoHanbHoro oOpasoBaHuA Ins cneunuanbHocreii: 08.02.10
CTpouTenbCcTBO JKENEe3HBIX AOPOr, IMyTh W MyTeBOe xo3aicTtBo; 23.02.01 Opranuzauus
TIepeBO30K W yhpaBileHue Ha TpaHcnopTe (no Buaam); 23.02.06 Texuuueckas
3KCINTyaTallusd NMOABHXKHOTO COCTaBa XeJle3HBIX Jopor (6a3oBas MOArOTOBKA CPEIHETO
npodeccHoHaANBHOTO 00pa3oBaHus) A OMHOH (GOpMBI 00y4eHHs.

MeToauueckie peKOMEHIOALHH HANPABIEHBl HA MOBblUIEHUE 3PQGEKTHBHOCTH
yueOHOro mporecca MpH BLITOTHEHHH CaMOCTOSTERbHBIX paboT, a Takoke Ha obecnevyeHue
Oonee KauecTBEHHOro u3yueHus coaepxxanus kypca OYVJ.07 ACTPOHOMMUA .

MeToauueckie peKOMEHJALIMK COAEPXAaT TeMAaTHKY CaMOCTOATENBHBIX padoT,
LIeJTH, TIOPSIIOK BRINONHEHUS paboThl, HCTOYHKUKH UX (OPMUpOBaHUS, IUTEPATYypYy .

[TpakTHHeckHe 3aJaH|sl COCTABNEHbI TaK, YTOOBI NPU UX BBIIOJHEHUU CTYACHTEI
CAMOCTOATENBHO OTpadaThiBand HaBbIKM MW YMEHHs, IONyYEHHBIE Ha ayIUTOPHBIX
3aHATHAX, NO3BOMSIOT cPOPMUPOBATH Y HHUX CHOCOOHOCTH K  CaMOpPa3BHUTHIO,
caMo00pa30oBaHNK) M HHHOBAIMOHHOH [EATENBHOCTH. B Ipolecce CaMOCTOSATENBHOM
paboThl CTYIEHTHl 3aMOJIHAKT CBOAHBIE 0OoOuIalomMe TaOMULB MO TeMe, FOTOBAT
MaTepHaNbI-NIPE3CHTAlMY, pedepaThl, pEUIAKOT 331a4y U BBITOMHSIIOT TECTHI.

MCTO,ZIH'-IGCKHB YKa3aHusi MOryT OBIThH PEKOMEHAOBAHEL K MW3J3aHUIO H

HUCTIONB30BAHBI B IIPAKTHKE IIPEMOaBaHUA.

PeueHseHT: 4 P ; H.C. JIpiTaeBa, npenojaBarTens
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JIHeT cornacoBaHng

JIoTIOJIHEHUS U H3MEHEHHUS K BBIMOJIHEHHUIO CaMOoCToATENbHbIX paboT (BCP) Ha 2019-
2020 yueGHbil roa. ’

JlononHeHHs U M3MEHEHHs X BLINOJHEHHEK) CaMOCTOSTENbHbIX padoT Ha 2019-2020
yueOHbIi rog mo auciumnde OV J1.07 ACTPOHOMMA ans cneuuanbHOCTEH:
08.02.10 CTpouTenbCTBO KENE3HBIX JOPOT, NYTh U NYTEBOE XO39HCTBO;

23.02.01 Opranusanms nepeBo3oK U yapasjieHre Ha TpaHcnopTe (110 BUIaM);
23.02.06 TexHuveckas 3KCILTyaTalHs [OJBHXHOIO COCTAaBA JKEJIE3HBIX AOPOr.

Ha 2019-2020 y4eOHbiil rog BHECTH CIIeAYIOIIMe M3MEHeHHs K KoMmiuiekty BCP mo
mcuuniie  OVJ.07  ACTPOHOMMUSA AN CreuHaJbHOCTEN 08.02.10
CTpOHTENBCTBO JKeJIEe3HBIX AOPOT, NYTh U MyTeBoe X03:aicTBO; 23.02.01 Opranusauus
MEPEBO30K M ynpasneHue Ha TpaHcnopre (mo BHAaM);23.02.06 Texuuueckas
SKCILTyaTalus MOABUKHOIO COCTABA JKEJIE3HBIX JJOPOT.

1. TutynbHBIH THCT
a) uuaekce aucuunmuasl OY .07 ACTPOHOMUS, n3mennts Ha uHaexc OV /.08
AcTpoHomus, coracHo yueGHoMy muany 2019-2020 yuebHOrO roja.

JomonueHusa U u3aMeHeHus B BCP obOcyxaennl Ha 3acegaHuu LIK maremarnueckux,
eCTeCTBEHHOHAYUYHBIX U o0LIenpodeccHoHANBHBIX JUCLHIUINH

« 1 » abigen o 20 4“?“ r. (mpotoxon Ne 7).
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JIncT cornacoBanus

JIONOTHEHUS ¥ H3MEHEHHMA K BBITIOJIHEHUIO CaMOCTOATENLHBIX paboT (BCP) Ha 2020-
2021 yueGHblii rog. ’

JlonoyiHeHUs: U U3MEHEeHHs K BBIMOJHEHUIO caMocToATeNnbHbIX pabor Ha 2020-2021
yueOHblit roa no aucuuniuae OY 1,08 ACTPOHOMMUS qns cnenuanbHOCTEN:
08.02.10 CTpounTenbsCcTBO KENE3HBIX JOPOr, IYTh ¥ IIYTEBOE XO3IHCTBO,

23.02.01 Opranuzanus nepeBo30K H yIpaBJieHHe Ha TPaHCHIOpTE (110 BUAAM);
23.02.06 Texnuueckas 3KCmiIyaTanusa NOABHKHOIO COCTABA JKEJIE3HBIX JOPOT.

Ha 2020-2021 yueGHbii roa n3meHeHHH k kommiekty BCP mo JUCLHIUIMHE
OV .08 ACTPOHOMUSA pns cnenuansHoctedt 08.02.10 CTpOUTENBCTBO XENE3HBIX
AOpOT, MyTh ¥ MyTeBoe X03sticTBo; 23.02.01 Opranuzauus nmepeBo30K U ynpaBiIeHHUE Ha
tpancnopre (no Buaam);23.02.06 Texnuueckas 3KCIUIyaTalMs ITOABHXKHOTO COCTaBa
*KeJIe3HBIX JOpOr, HeT.

HononHeHus v n3meHenus B BCP obcyxaeHnl Ha 3acefianuu LIK MaTemaTH4ecKHX,
€CTeCTBEHHOHAYYHbIX U 00LIeIPOMECCHOHANBHBIX TUCIUIUIHH

&I » abwpeenn __ 20 A¢  r. (npotokon Ne ).
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