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1. lleap AUCUMIJIMHBI

I[envro uzyuenus oucyunaunst ABisieTcs: OpMUPOBAHUE ECTECTBCHHOHAYYHOM KYJIbTYPhI
CTYZ[GHTa, IIOATr0OTOBKA B O6HaCTI/I aCTPOHOMI/H/I, OBJIAACHUEC KJIACCUYCCKNMHU MECTOdJaMU aCTpOHOMI/II/I
JJIS ,I[aJ’II-:HefII.HeFo HCITOJIB30BAHHUS B peH_IeHI/II/I MMPUKIAOIHbIX U HpaKTI/I‘IeCKI/IX 3aj/la4, BOOPYKCHHUC
KOHerTHBIMI/I 3HAaHUAMH, AAOIMHMMHM BO3MOXHOCTD npenoz[aBaTb I[aHHBIﬁ npeaAMET B WLIKOJIC U
KBATH(UITMPOBAHHO BECTH (PaKyIbTATHBHBIC KYPCHI IO ACTPOHOMHUH.

B pesynbraTe OCBOGHMS JNAaHHOW IUCHMIUIMHBI Yy OOYYaromerocst JOJDKHBI OBITh
c(OpPMHUPOBAHBI KOMIIETCHIIUM OCHOBHOW TPO(ecCHOHAIBHOW 00pa30BaTeIbHOW POTPaMMEI
OakanaBpuara:

— OIIK-8 (crmocoOeH OCYHIECTBIATh IEIarorHYecKyr0 JICATEIIbHOCTh Ha OCHOBE
CIIEUUATbHBIX HAYYHBIX 3HAHUI).

1.1. ®opmMupyembie KOMIIETEHINH

Tabmuma 1 - Dopmupyembie AUCITUTUIMHON KOMIIETCHIINI

HaumenoBanue Buia HaunmMenoBaHue kaTteropuu Kon u Ha3BaHNe KOMIIETCHIIUH
KOMIIETEHIIHU (TpyTIIBI) KOMIIETEHITHI
ObmenpodeccroHanbHas Hayunsie ocHoBsl | OIIK-8 criocobeH OCYIIECTBIIATH
Me1arorn4ecKoi MEIarOTHYeCKyI0 JIeATEIbHOCTh HA OCHOBE
JIeSITeIbHOCTH CHeNMANbHBIX HAYYHBIX 3HAHUHT

1.2. MHaukaTopbl JOCTUKEHUSI KOMIIETEHIIM I

Tabmuna 2 — MaaukaTopel JOCTHXKEHHS] KOMIETEHITNH, (YOpMUpPYEMbIe TUCIUTUIMHON

Kon n HazBanue WnaukaTtopst JMCIHIIITHBI ¥ IPAKTHKH, (POPMHUPYIOIIHE KOMITETEHITHIO
KOMIIETEHITUH JOCTHKEHUS OIIOIT
KOMITETEHIIHH TT0
OIIOIT
OIIK-8 OIIK.8.1. 51.0.03.01 OOwias ncuxoiorus
crioco0eH [Ipumensier Bb1.0.04 BozpactHast anaTomMust 1 prU3HOTIOTHS
OCYILIECTBJIATH cIielanabHbIC b1.0.06 CnenuanbHas U KOppEKLUUOHHAS EJarOruKa U
Mearorn4ecKyro | HayyHbIe 3HAHUS TICUXOJIOTHSI
NEeSTeNIbHOCTh Ha | MpeIMeTHON b1.0.10.01 JIuneitnas anredpa
OCHOBE obacTu B b1.0.10.02 I'eometpus
CIIeLIMaIbHBIX eIarorn4ecKoi b1.0.10.03 Teopus uucen
Hay4YHBIX JEeSTeNHOCTH TI0 b1.0.10.04 Anrebpa MHOTO4YJIEHOB
3HAHUHN npoduro b1.0.10.05 DnemeHnTapHas MaTeMaTHKa
MOJITOTOBKU b1.0.10.06 JuckpeTHas MmaTeMaTHKa
OIIK.8.2. Bmageer | b1.0.10.07 Teopust BeposATHOCTEM U MaTeMaTHIeCKasI
METOJIaMHU CTaTUCTHUKA
HAY4YHOT'O b1.0.10.08 UccnenoBanue onepanuii
HCCIIEN0BAHNS B b1.0.10.09 MaTtemaTnka B ICTOPHYECKOM Pa3BUTHH
NpeIMETHOU b1.0.11.01 Maremarudeckue MoieIl (PU3MUECKUX MPOIIECCOB
o0nacTtu b1.0.11.02 Obmas ¢pusuka
OIIK 8.3. Bmageer | b1.0.11.03 DnemenTapHas ¢pusuka
Metogamu aHanu3a | 51.0.11.04 OcHOBBI TeOpeTHUECKOW PU3UKH
[IE€Jaroru4ecKou b1.0.11.05 ActpoHomus
CUTyalluU u | b1.0.11.06 ®u3nka B HCTOPUIECKOM pa3BUTHN
npodeccuonanprol | 52.0.02(Y) YueOnas npakruka. O3HaKOMUTENbHAS TIPAKTHKA
pediaekcuun Ha | B2.0.03(Y) Yuebnas npaktuka. [ [poekTHO-TeXHOIOTHYECKAs
OCHOBE MIPaKTHKa
CIIeLIHaIbHBIX Bb2.0.04(I1) IIpousBoncTBeHHas npakTuka. [lemarornyeckas
HayYHBIX 3HAHUU B | MPaKTHKA
PEAMETHBIX Bb3.01(I") [loaroroBka k ciade U caada rocyAapCTBEHHOTO
o0acTsIx 10 | DK3aMeHa




Kon u HazBanue WnaukaTopst JIMCIMITITNHBI ¥ IPAKTHKH, (OPMHUPYIONIHE KOMITCTCHITHIO
KOMIIETEHIINN JTIOCTHKCHHS OIIOIT
KOMITETEHIIHH TT0
OI10IT

npoduiro b3.02(1) Brimonnenue u 3amura BbITYCKHOM

TTOATOTOBKH KBaATHU(UKAIMOHHON pabOThI
®T/1.02 MHHOBAIMOHHEIC METOABI H TEXHOJIOTHUH
AJICKTPOHHOTO O0YUYCHHS

1.3. 3nanusi, yMmeHnusi, HaBbIkM (3YB) mo qucuumuinne

Tabnuna 3 — 3HaHus, yMEHUs, HAaBBIKH, (DOPMUPYEMBIE TUCIUIUITMHON

Kon 1 na3sBanue

WNHIuKaToOpsl JOCTHKEHUS

3Hanus, ymenusi, HaBeikd (3YB), popmupyemsbie

OCHOBE
CHEIUATTBHBIX
Hay4HbIX 3HAaHUI

IIOATOTOBKHU
OIIK.8.2. Bmameer meTomaMu
HAYYHOTO WCCIICJIOBAHUS B
MpeIMeTHON 001acTn

OIIK 8.3. Bnageer meTogaMu

aHaiu3a Me1aroruuecKkomn
CUTYyaluu u
npodeccuoHaIbHON
pedekcuu Ha OCHOBE
CTHeIUATBHBIX HAYYHBIX
3HAHUI B MPEIMETHBIX
obmactsx  mo  mpoduito
MOJITOTOBKU

KOMIIETCHIIMM | KOMIIETCHLIUH, 3aKpEIlJICHHbIE JUCLUIUIMHON
3a JUCLUIIIIMHOU
OIIK-8 OIIK.8.1. [Ipumenser | 3HaTh:
crocobeH CIEeLUAIbHBIE Hay4HbIE | - HAYYHOE COJIEPXKAaHUE W COBPEMEHHOE COCTOSHHE
OCYILECTBIIATh 3HaHWsI MpPEAMETHON 001acTH | mpeAMeTHOH oOiacTu “AcTpoHOMUS”, Jexallee B
MeIarornIeckyio | B MEeIarornyeckoil | OCHOBE MpernojaBaeMoro y4eOHOrO mpeaMera
JEeSTeNFHOCTh Ha | JesSTeNbHOCTH Mo mpodumio | “Dusmka”

- METOABI NMPOBEACHUS HAYYHOTO HCCIECIOBAHUS B
npeaMeTHOH obnacTu “AcTpoHOMUS”;

YMeTs:

- HCHONb30BaTh HAy4yHbIC 3HAHUS IPEIMETHOH
obnmactu  “AcTtpoHOMUS” B IMEIArOrMYeCKOU
JESTEIBHOCTH 110 MPOQUITIO TIOATOTOBKH;

- IPUMEHATH Hay4HbIE 3HAHUS IPEIMETHON 001aCTH
“ActpoHoMus” TIpu pa3paboTke 00pa30BaTENBLHBIX
nporpaMM,  pabouynx  mporpamMm  y4eOHBIX
PEIMETOB, KypCOB BHEYPOUHOH IEATEIBHOCTH;
Bnaners:

- MeToJ]JaMH HAy4YHOTO HCCJIEe/IOBaHUSI B 00IacTH
ACTPOHOMUU;

- cmocobamMu  monydeHus ~ HMHpOpMALKMU O
COBPEMEHHOM COCTOSIHUM HayYHBIX HCCIICJIOBAHUI B
npeaMeTHOH obnacTu “ActpoHoMus”.

2. O0béM 1 TPYAOEMKOCTH AMCUMILIMHBI 110 BUAAM Y4eOHbIX 3aHATHH. POpMbI

NMPOMEKYTOUYHOM aTTecTAlUM

Tabnuna 4 — O6beM U TPYJIOEMKOCTh TUCIMITIIMHBI 10 BUJaM Y4eOHbIX 3aHATHH

. O06BEM yacoB o Gopmam
OOmias Tpy/1I0EMKOCTh H BUJIbI yU4eOHOW paOOTHI IO TUCIUILINHE, oByucHHs
MPOBOJIMMBIE B pa3HbIX (Gopmax 090 300
1 O6mras Tpya0eMKOCTh TUCITUTUIHHBI 252
2 KonrakTtHas pabota 00ydaromumxcs ¢ npernojgaBaTeieM (1o Buaam 108
y4eOHBIX 3aHsTH) (Bcero)
AynuropHas pabora (Bcero): 108
B TOM YHCIIE:
JIEKIIUN 36
MPAKTUIECKUE 3aHATHUS, CEMUHAPHI 72
MPAKTUKYMBI
nabopaTopHbIe pabOTHI
B UHTEPAKTUBHOU opme
B AJICKTPOHHOH (opme
BreaymutopHas pabota (Bcero): 144




B TOM 4YHMCJIC, UHAUBUAYAJIbHAA pa60Ta 06y‘-IaIOH_II/IXC$I C

IIpEnogaBaTciIcM

MTOITOTOBKA KypCOBOW pabOTHI /KOHTaKTHas paboTa

TPYNIIOBasi, HHAUBUAYyaIbHAs KOHCYJIbTANNS U HHBIE BU/IBI yIeOHON 36
JIEATEIBbHOCTH, TPEAYCMATPUBAIOLIUE TPYTIIIOBYIO WU
WHANBUIYATHFHYI0 paboTy 00ydJaronIuxcs C MpernoaBaTeneM

TBOpYeckas pabora (dcce)

3 CamocrosrenpHas pabora odydaromuxcs (Bcero) 108

4 TIpoMeXyTO4YHAsI aTTEeCTAIHsI 00YJaIOIIEroCs 9-i1 cemecTp —

ak3ameH (364)

3. YueOHO-TEeMaTHUYECKHH IJIAH U COACPKaAaHUEC NTUCHHUIIJIMNHBI

3.1. YyeOHO-TEeMaTHUYCCKHI IJIAH

Tabnuna 5 - YueOHO-TeMaTHUeCKu# m1aH 04HOM (OpMBbI 00yUeHHS

0061 TpynoemMkocTh dopma
as 3aHATHH (4ac.) TEKYyLIETO
= TPyR KOHTPOJISI U
= 0EMK MIPOMEKYTOUH
E Pas OCTh OM aTTeCcTaIluf
< JIEIIbI M TEMBI TUCLIUIUIMHEI 110 3aHATHAM (6cee yCIIeBACMOCTH
= 0 0O
= uac.) | AyguTopHble
3aHATHUSA CPC
JIEKI]. | TPaKT.
Cemectp 9 252 36 72 108
1. | Chepudeckas acTpoHOMUS 54 4 20 30 Tect Nel
2. | Hebecnas Mmexanmka 56 6 20 30 Tect No2
3. | Actpodusnka 58 12 18 28 | Tecr Ne3
4 INanakThuecKkast ¥ BHETaJaKTHYECKast 48 14 14 20 Tect Ne4
ACTPOHOMHUSI, KOCMOJIOTHSI I KOCMOTOHUS
5 DK3aMeH 36

3.2. Conep:kaHue 3aHATHIA 10 BUAAM y4eOHOH padoThI

Tabnuua 6 — ConeprkaHue JUCHUIUIMHBI

Ne
n/m

HanmenoBanue pas3zacia,
TEMBI JUCIHUITIIMHBI

Conepxanue 3aHATHSI

Coodeporcanue 1eKYUOHHO20 KypCa

1

Cohepuueckan acmponomus

11

Cdepuueckas acTpOHOMUSL.

I'eorpadmueckne koopaunatel. Hebecnas cdepa. OcHOBHBIE
JUHUM W TOYKM HeOecHOW cdepbl. [opusoHTaNBHAT U
OKBATOPHAJIBHBIC CUCTCMBbI HC6ECHBIX KOOpAuHarT. N3menenune
KOOpAWHAT CBETUJI IPU CYTOYHOM JIBHIKCHHU. OKIUITHKA H
SKJIMINTHYECKAsT CHUCTeMa HEOECHBIX KOOpAMHAT. l3MeHeHue
9KBATOPUANBHBIX KoopauHaT ConHIla B TeyeHue roga. CyTouHbIN
xoJ1 CostHITa HAa pa3HBIX MTUPOTAX.

1.2

Bpems.  Cuctemsl  cuera
BpPEMEHH.

OCHOBBI W3MEpPEHUsT BPEMEHH. 3BE3IHBIE CYTKH W 3BE3THOE
BpeMs. VICTUHHBIE COJIHEYHBIE CYTKH M UCTHHHOE COJIHEYHOE
BpeMsi. CpeiHHEe COJTHEUHBIC CYTKU U CPEIHEE COTHEYHOE BPEMSI.
VpaeHenue BpemeHu. CBsA3b CPEIHETO COJHEYHOI'O BPEMEHHU CO
3Be3HBIM. MeCTHOe Bpemsi M J0droTa. BcemupHOoe Bpems.
[Tosicnoe Bpems. ekpetrHoe Bpemsi. (Ce30HHOE Bpewsl.
Kanenmaps. JIuaus nepeMeHs! JaThl.

Heobecnaa mexanuka




HaumenoBanue pasacia,

ConepxaHue 3aHATHSI

n/n TE€MBI JUCIUILIMHBI

21 Hebecnas mexanuka. l'eoneHTpuueckass U TEIUOLEHTPUYECKAs] CUCTEMBbl MHpA.
OMnupuueckue 3akoHbl Kermiepa. DneMeHTH OpOWT IUIaHET.
OCHOBHBIE 33J]a41 TEOPETHUECKOI aCTPOHOMHH U UX pELICHUE Ha
OCHOBE 3aKOHOB MEXAHUKM M 3aKOHA BCEMHPHOTO TSATOTEHHS.
O06001IeHHbIe U YTOUYHEHHBIE 3aK0HBI Kerurepa.

2.2 Bo3mymiennoe  aBmwkenwe, Bo3mymaromas —cuia.  Cuna,
Bo3MymIaromasi ABwkenue Jlynol. IIpuiauBEI M OTJIUBHIL
YceroitunBocth CoTHETHOM CHCTEMEBI. 3a7ada Tpex 1 Oosee Ted.

2.3 3aTMeHusI. ConHeuyHble W JTyHHBIE 3aTMEHUS M YCIIOBHUS WX HACTYIUICHUS.
Capoc.

3 Acmpogusuxa

3.1 OO6mme CBEICHUS o | Cocras u crpoenne CoitHeuHOM crcTeMBl. [[1aneTHbIe 0000YKH.
ConHedHol cucteme [loBepXHOCTM IUIAaHET W CIYTHUKOB. BHyTpeHHee cTpoeHHE

TUTaHET 3€MHOM rpynmbl ¥ TuranToB. CTpoeHune aTMocdep IiaHeT
36MHOM Tpynmbl U TUraHTOB. M3dyyeHue MiaHET W KIUMaT.
Hepo3mymennoe Connue. ConHeunsliii Betep. CBsi3b SIBICHUN HA
ConHue U muaHetax. MeToJipl UCCIIEeA0BaHUS IIAHET.

3.2 CrniektpanbHas Temnepatypsl 3Be3n. HopmanbHble 3BE€3AbI M HUX CHEKTPHI.
KJIACCU(UKAIISL 3Be3n. | CrektpanbHass — knmaccudukanusa.  [marpamma — «CrexTp-
duznueckue CBETHUMOCTb» U KJIacChl cBeTUMOCTH 3Be3d. I[llkana 3Be3mHBIX
XapaKTepUCTUKH Temneparyp. Maccel 3Be3l. Pasmepsl 3Be3n. 3aBUCHMMOCTh
HOPMAJIBHBIX 3BE3]l «Paanyc-CBETUMOCTB-Maccay.

3.3 VYcnosus YCTOMUYMBOrO | YCIOBUE  Tra30BOIO  pPAaBHOBECUA.  YCIOBUE  JyYUCTOrO
COCTOSIHUSA HOpPMaJIbHBIX | paBHOBecHs. [Mrantel M cBepxrurantel. CyOrHranThl. 3BE37BI
3BE3L. Crpoenue | riaBHoM nocienoBarenbHocT. CyOkapnuku. KpacHbie ruTaHTHL.
HOPMAaJIbHBIX 3Be3x | BrlpoxaeHHbIe 3Be3/bI: Oenble KapiuKe, HEHTPOHHBIE 3BE3IbI,
Pa3IUYHBIX KJIAaCCOB | YEPHBIE ABIPHIL.

CBETHUMOCTH.
3.4 JIBOiTHBIE 3BE3IHI. OO011re XapaKTepUCTUKU JIBOMHBIX 3BE3HBIX CHCTEM. BU3yalibHO
JIBOMHBIE  3Be€3[bl.  3aTMEHHBIE  IIEPEMEHHBIE  3BE3/BbI.
CrieKTpanbHO-IBOMHBIE 3BE3/Ibl U TECHBIE IBOMHBIE CUCTEMBI.
35 [Tynecupyroniue [Tynbcupyroniye nepeMeHHbIE 3BE3bI.
[IEPEMEHHBIE 3BE3/IbI.
3.6 duznueckre  MEepeMEHHbIE | DPYNTUBHBIE MEepeMEHHbIe 3Be3lbl. HOBblE U CBEPXHOBBIE
3BE3BI. 3Be3nbl. [lynmbcapel. PeHTreHoBckue 3Be3Nbl. OpYyNTHBHBIC

nepeMeHHbIe 3Be3/6l. HoBbIe M cBepxHOBBIE 3Be3/1bl. [lynbcapsl.
PeHTreHoBCKUE 3BE3/bI.

4 Tanakmuueckan u 6He2anaKmMuYecKas ACMpoOHOMUsL, KOCMON02UA U KOCMO2OHUSL

4.1 lamaktuaeckas actponomust | Muteunsrii Ilyte. CoctaB u crpykrypa Hamreit [amaktukw.
Pacnipenenenne 3Be3n B ['amakTuke. 3BE3MHBIE CKOIUICHUS H
accouanuu. OMHUCCHOHHBIE TYMAaHHOCTH. OCTaTKU CBEPXHOBBIX
3Be31. Mex3Be3aHas mnbulb M ra3. KocMmuueckue myuwm.
lanakTuueckas KOpoHa W MarHuTHoe moJjie [ajakTukwu.
Pagnonsnyuenne Bogopona. IlpocTpaHCTBEHHBIE CKOPOCTH
3Be3. JBmkenue Connua. Bpamenne u macca ['anaktuku.

4.2 Breranakrnueckas lanaktukn m ux crpykrypa. CocrtaB U (U3MUECKUe CBOMCTBA
aCTPOHOMHUSI. raJlakTUK. AKTHBHOCTh TallakKTW4YecKux smep. Ksazapsl

Pacnipenenenue raiakTUK B IPOCTPAHCTBE.

4.3 Kocmormorus u kocmoronusi. | Beenennas. Kocmonornueckuit mpunium. Pazoeranue raiakTuk.
PenukroBoe wu3nyuenue. @DOOHOBbIE HU3NIyuYeHHUs. Mojenb
OJHOPOJIHOM wu30TponHOW BceenenHoil. Mopenb  «ropsyein»
Bcenennoil. PensitTuBucTcKas KOCMOJNOTHSL.

44 ObpaszoBanne u HsBodronusa | OOpa3oBaHHE U SBOJIOLUS IAJAKTHK.

TaJIaKTHK.




HaumenoBanue pasacia,

ConepxaHue 3aHATHSI

n/n TEMBI JUCLUITINHBI
45 Poxxnenme, xm3ap u cmepTh | [IpoTo3Be3anpie TyMaHHOCTH. BO3HUKHOBEHHE 3B€3/T. DBONIOIHS
3BE3/I. HOPMAJIbHBIX 3BE3/. OBOJIOIUS 3BE3l C TOTEpPEl Macchl.
Koneunsle cTaguy SBOTIOLUH 3BE3J. DJBOJIOHUS 3BE3IHEBIX
CKOIIJICHUH.
4.6 [Ipoucxoxneane ConHeunoit | CoBpeMeHHBIC NPEICTABICHUS O TPOHUCXOXKICHUM M pPaHHEH
CHCTEMBI. sBosonnu CostHewHO# cuctembl. [IporcxokIeHNe TUIaHEeT.
4.7 Kusup Bo Beemenno. Anxtponssiii npuHImn. [Touck pazyMHoil xu3Hu Bo BeeneHHOM.

Coldepirrcanue npakmuieckux 3aHAmMul

1 Copepuueckan acmponomus

11 Teopema o BbicoTe ceBepHOro | Teopema O BBICOTE CEBEPHOI'O IOJKOCA MHpa HaJ TOPU30HTOM.

1.2 HoJIroca Mupa Hax | M3MeHeHne KOOpIMHAT CBETHJI NPH CYTOYHOM [JBIIKEHHH.
TOPH30HTOM. Brruucnenne BeicoTsl ColTHIA M 3BE31 B KYJIbMUHAIIHSX.

13 lNopnunoe newkenns ConHua | M3menenue skBaTopuanbHbIX KoopauHaT CoJHIA B TEUCHHE

roaa. Cyrounsblil xox CoJiHIA HA pa3HBIX MIUPOTAX.
14 Onpenenenne  paccrostHui, | [lapammakTudeckuii TpEyroIbHHK U MTPeoOpa30BaHIE KOOPIUHAT.
pa3MepoB u ¢opmel | Pedpakuums. Ilapammakc. Paccrosiaus. Eaununel u3mepeHus
HEOECHBIX Tell. paccTosiHuil B aCTPOHOMUH.
15 Onpenenenne pasmepoB U | Pasmepsr u gopma HeOecHBIX Ten. OmpeneneHrne pa3MepoB H
(hopMBI HEOECHBIX TEIL. ¢dopmel mianet (o dororpadusim). Pasmeps! u popma 3emin.
1.6 [MonBmKHas KapTa 3BE3HOrO | YCTPOMCTBO MOJABUKHON KapThl 3BE3THOTO HeOa, KOOPIUHATHAS
1.7 Heba CETKa OCHOBHOTO Kpyra, KOOpJINHAaTHasI CETKa HAKJIaJHOTO KpyTa.
Pabora ¢ xapToii, onrcaHue BHIA 3BE3THOTO HeOa HA 3ajaHHEIC
JaTy W BpeMs, OIpeelieHHe HeOeCHBIX KOOpIWUHAT CBETHI,
ompeJieiecHe MOMEHTOB BOcxoja W 3axona 3Be3n u ComHia,
ompelesieHHe BBICOTHI B KyJlbMHUHaUMsX 3Be3n u ConHia,
oTpeJiesieHNe YCIOBUI BUAMMOCTH IJIaHeT u (a3 JIyHBI
1.8 Heb6ecHrle KoopauHatel. | OmnpeneneHne B3aUMHOTO PACIONIOKEHHUS OCHOBHBIX JIMHHU H
1.9 Bpewms. TOoueK HebecHOU cepbl Ha 3aAaHHON reorpaMuecKod MIMPOTe.
IlocTtpoeHne TOYKM TO 3aJaHHBIM HEOECHBIM KOOpIMHATAaM.
Beruucnenne BbeicoThl ConmHIIA W 3Be31 B KYJIBMUHAIIHSX.
Omnpenenenne Hezaxonsamux cBeTui. lIpeoOpazoBanue cuctem
cyeta BpeMeHH. CBs3b CpEIHEr0 COJHEYHOIO BPEMEHU CO
3Be3HbIM.  Ompenenenue reorpadUuecKuX KOOPAWHAT —II0
pe3yibTaTaM acCTPOHOMUYECKUX HAOIOICHHH.
1.10 | Tect Ne 1 Cdepuyeckas acTpOHOMHUS
2 Hebecnaa mexanuka
2.1 Bunumeie u neiictButensuble | BuguMoe nBwkeHHe IutaHeT Ha (OHE 3Be3A. YpaBHEHHS
2.2 JIBIDKEHHST HEOECHBIX TEIl. CUHOJMYECKOr0 JBMKEHHUS.
2.3 JBrxenns 3emin. Ob6pamenne 3emnu Bokpyr Comnnila. Bpamenune 3eminu Bokpyr
24 ocu. Ilpeneccuss m Hyraumsa 3emHOW ocu. HepaBHOMEpHOCTH
BpauieHus 3emun. HepaBHoMepHOE U paBHOMEpPHOE BpeEMs.

25 Hemxenue JIyHblL. OpOuta JlyHsl u ee Bo3MyleHus. Bugnumoe nBrkeHne U ¢asbl
Jlyns1. Ilepuogst oOpamienust Jlynel. Bpamenwne n nuOpanun
JIyHBI.
2.6 HBxeHue rwianet: | OnpeneneHue BUANMOTO MOJI0KEHUS IUTaHET Ha 3aIaHHYIO J1aTy.
2.7 MOJIOXKEHUSI M KOHQUTrypanuu | Beraucienvie gat 3alaHHBIX KOH(QUTYpAIViA TUIAHET.
2.8 JBwkenne 1utaneT: pasMepsl | Ompernenenue 3JeMEeHTOB opOouT HebecHBIX Ten. OmpeneneHue
2.9 u dhopma pa3MepoB u (opmbl miaHer (o ¢ortorpadusm). OnpeneneHve
TEOIICHTPUYECKUX  PACCTOSHUM, CpPEeJHHX ¥  MTHOBEHHBIX
CKOpPOCTEW JIBIXKEHUS TIJIAHET.

2.10 | Tect Ne2 HebecHas mexaHuKa

3 Acmpogusuxa




No Haumenoanue paznena,
ConepxaHue 3aHATHSI
n/n TEMb! TUCIMIUIMHBI

3.1 Omnpenenenne Macc | Onpenenenne mace TuianeT ComHeYHON cucTeMbl. OmnpenencHue
HeOECHBIX Tell. Macc 3Be3/I.

3.2 ActpodoTomeTpus. bneck 3Be3n u BuamMas 3Be3nHas BennyuHAa. AOCOIIOTHAs

3BE3/1Has BEJIMYMHA U CBETUMOCTD 3BE3]1.

3.3 CriocoOsl ompeneneHus | Meroxn TPUTOHOMETPUUYECKUX I1apasiaKcoB. Meton
paccTosiHU# 110 3BE3 . CHEKTPAIbHBIX apajUlakCoB. 3aBUCHUMOCTH PAcCTOSHUS OT

TIEPUOIA MyJIbCAIHA HEeEHI.

3.4 Meroapl  actpodusnueckux | OnTHIeCKHe TEJICCKOIIBI. [Ipuemunkn W3ITy4YeHHS.

HCCIICIOBAHMM. Cnekrpanbabiit  anamm3.  Cnektporpadsl.  OmpenescHue
Temreparypsl HeOecHbIX Ted. MukpodoromeTpsl. [IpueMHUKH
W3ITy9eHHUS. Pagnoreneckomnsl. Onrtuyeckuit u
paguonHTepdepoMeTprl. IHTEphepoMeTprs CO CBEpXIITHHHBIMHU
O0azamu. IIpuemMHuKM wu3mydyeHus. PeHTreHoBckme, Y- U
HEHUTPUHHBIE  TEJECKOIIBI. [lpueMHUKN  W3ITy4eHUS.
HccnenoBaHusi ¢ KOCMUYECKUX alIapaToB.

3.5 Coumnnrre. Baytpennee ctpoenue u ¢puszndeckue xapakrepuctuku CoNHIIA.

®dorochepa Connna. ConHeuHast aKTHBHOCTb.

3.6 [Tnanernbie o6onouku. Cesasb | [Inanerneie o6omouku. [lOBEpXHOCTH IUIAHET W CITyTHHUKOB.
sneanii Ha ConHue U | BHyTpeHHee cTpoeHHE IUIAHET 3€MHOM IpyNIbl M TUTAHTOB.
IUTaHEeTax. Crpoerue arMocep IUIaHET 3€MHOH TPYNIBl M THIAHTOB.

Wznydyenne muaHer u kiaumar. Heosmymennoe CounHile.
Conneunblil Betep. CBs3b sBneHuil Ha COTHIE U IJIAaHETaX.

3.7 OcHOBHEIE ¢usnueckue | CpaBHeHue Ojecka 3Be3]]. Berancienrne abCONMOTHBIX 3BE3IHBIX

XapaKTCpUCTHUKHU 3BE3 . BEJIMYMH U CBETUMOCTEH 3BE31. Brruucnenue IMPOCTPaHCTBECHHBIX
CKOpoCTEeH 3Be3l. DBrluucnenwe Macc JBOMHBIX  3BE3J.
Knaccudukanus 3Be3IHBIX CIIEKTPOB U ONpeElesIEHHE KIIACCOB
CBETHMOCTH 3BE3I.

3.8 Tect Ne 3 Actpodusuka

4 Tanakmuueckas u gHe2an1aKMuUeCcKas ACMPOHOMUA, KOCMONO2UA U KOCMO20HUA

4.1 Omnpenenenue paccrosnuii 1o | Onpenenenue pacCTOSIHAN A0 TATAKTHK 0 SPKUM 3Be3/laM H 110
rajJaKTHK. BUAMMBIM YTJIOBBIM pasmepam. OmnpeneneHue pacCTOSHUNA a0

rajlakTUK 10 1ieergaM W 1O CBEPXHOBBIM  3BE3JIaM.
OnpeneseHne pacCTOSHUMN A0 FaJIaKTHK 10 KPACHOMY CMELICHUIO
CIIEKTPaIbHbIX JIMHUM.

4.2 Onpenenenne pacctoanuit 1o | OnpeaeneHne pacCTOIHUM 0 TaIaKTHK IO KPACHOMY CMEIIEHUIO
rajJaKTHK. CHEKTPAIbHBIX JIUHHUH.

4.3 Panrne cramum sBomonuu | [lepBUYHBIN HYKICOCHHTE3. DBOIOIUSI XUMUYIECKUX IEMEHTOB
Bcenennoii. B KOCMOCE.

4.4 IIpoucxoxneHue niaHer. IIpoucxox1eHHE IUIAHET.

4.5 DOBONFOLHS 3EMITH. DBomonHs 3eMITH.

4.6 OBomonust 6nocdepst 3emsn | IBomonust bnocheps! 3emin. Posb actpoHoMHYECKHX (HAaKTOPOB

B ABOJTIOLINH JKM3HU Ha 3eMiie.
4.7 Tect Ne 4 lalakTHYeckas ¥ BHEraJlakTHYECKasi aCTPOHOMUS, KOCMOJIOTUS U

KOCMOTI'OHHMA

HpOMe)KYTO‘-IHaH aTTCCTaluA - 9K3AdMEH




4. IlopsiioK OLIEHUBAHUSA YCIIEBAEMOCTH U C(POPMHUPOBAHHOCTH KOMIIETEHIIU I
00y4aierocsi B TeKyueid 1 MpoMe:KyTOYHOI aTTecTaluu

JIJIs TIOJIOKUTENIBHON OIIEHKU MO pPe3yjbTaTaM OCBOSHUS TUCIUIUIMHBI 00ydaromemMycs
HEOOXO/JMMO BBINIOJHUTh BCE YCTAHOBJICHHBIC BHIbI y4eOHOU paboThl. OICHKAa pe3ysibTaToB
paboThl oOy4arorierocst B 0amiax (1o BuaAaM) MpuBeeHa B Tadymie 7.

Tabnuma 7 - baibHO-pEUTHHTOBAs OIlEHKA Pe3yIbTaTOB y4eOHOM pabOThl 00yJaroIIUXCs 10

Bunam (bPC)
VYyeOnas pabora| Cymma | Bugasl u pe3ynbTaTsl OreHKa B aTTeCTaIiu Bammet
(BHBI) 0ayioB yueOHO pabOTHI
9 cemecTp
Texymas 60 |Jlexumonnsle 3aHsTHA |1 62/ - HocemeHue | TeKInOHHOTO 0-18
yueOHas padora (KOHCTIEKT) 3AHATHSL
B ceMecTpe (18 3ansTHit)
(ITocemenne [Mpaktuaeckue 3ansatust (0,5 6anna - mocemienue 1 18 - 36
3aHATHIA TI0 (perrenue 3amanuii) (36 [MPaKTHYECKOTO 3aHATHS
pacnucaHuio U 3aHSITHN) 1 6ann - noceuienue 1 3auATUs 1
BBITIOJTHEHHE CYIICCTBEHHBII BKJIA/l Ha 3aHATHH B
3aJTaHMI) paboTy BCel TpyIsI
Tect (4 paboThI) 3a oauH TecT, ot 6 10: 24-48
7 6annoB (BemonHeHo 51 - 60%
3aJ1aHuil)
8 6a10B (BBITTONTHEHO 61 - 65%
3aJTaHNHN)
9 6a/10B (BBIMIOJIHEHO 66 - 75%
3aJ1aHuil)
10 6annoB (BemoHEHO 76 - 85%
3aJIaHuil)
11 6anaoB (BeimonaeHo 86 - 95%
3aJTaHAHN)
12 6aauoB (BemosHeHO 96 - 100%
3aJ1aHuil)
Hroro mo tekymieit pabote B cemecTpe 42 -100
[Mpomexxyrounas| 40 |YcTHbli onpoc 1o 12 6ana0B (IOPOroBoe 3HAYCHUE) 12-30
aTTeCcTaIus BOIpOCaM OuiieTa 30 6an10B (MaKCUMAIHLHOE 3HAUCHHUE)
(’Kx3aMeH) Pemenve 3amanus 3 6amna (oporoBoe 3HaUEHHE) 3-10
omera 10 6a/10B (MakKCHMAaJTbHOE 3HAUCHHE)
HToro no npomMexyTo4HOM aTTecTaluu (3K3aMeHY) 15-40
OasoB
CymmapHas oueHka no gucuuminnae: Cymma 0ajuioB TEKye U mpoMexyTouHoi arrectanuu 51 — 100
0aJIoB.

5. MaTepua/IbHO-TeXHHUYECKOE, IPOrPAMMHOE U YU4eOHO-MeToAn4ecKoe

o0ecreyeHne TUCIUILINHBI

5.1. YueOHas auteparypa

OcHoBHas yueOHasi IuTEeparypa

1. I'yceitnxanoB, M.K. OcHOBBI acTpoHOMHH: y4yeOHOE mocobue [DIeKTpOHHBIN pecypc] :
yuebHoe nocodue / M.K. I'yceiixanos. -4-e uzg.— OnekrpoH. naH. — Cankr-IlerepOypr : Jlanb,
2019. — 152 c. — Pexum nocrymna: https://e.lanbook.com/book/114684.



https://e.lanbook.com/book/114684

JlonoiHUTEIbHAS JIUTEepaTypa

1. ACTpoHOMHUS U aCTPOHOMHYECKOE 0Opa3oBaHue [DneKTpoHHbIN pecypc]/- DiekrpoH. [aH.

— aMypCKHUH I'yMaHUTapHO-TIEaroru4ecKuil rocyaapcTBeHHblil yHuBepcurer, 2014. — Nel. —

Pexum nocryna:

https://e.lanbook.com/journal/2456 .

2. JIpo6uuk, T.FO. ActpoHomus: 1abopaTopHBId MpakTUKyM [DnektponHslii pecypce] /T.1O.
Hpobunk, K.II. Manykos, B.II. HeB3opoB.- Onextpon. [lan. — KemepoBckuil rocyiapcTBEHHbIN
yauBepcureT, 2014. — 102 ¢. — Pexum goctyna: https://e.lanbook.com/book/61398 .

3. 3acoB A.B., Actponomus [Dnektponssii pecypc| / A.B. 3acoB, 2.B. KononoBuu. —

DJIEKTPOH.

JIaH.

Ousmataur, 2011. 256 c.

https://e.lanbook.com/book/2370.

Pexum  goctyna:

5.2. MaTepl/laJILHO-TeXHI/I‘leCKOe H nporpaMmmMmHoe odecreueHue ANCIHUIIJINHBI

Y4eOHble 3aHATHS 110 AUCHUTUIMHE TPOBOAATCS B yueOHBIX ayauTopusx HOU KemI'Y:

HaunmeHnoBanue
y4eOHBIX
TPEIMETOB,
KYpCOB,
IUCIUIIINH
(Momymeit),
MPAaKTUKU, HHBIX
BUJIOB Y4eOHOI

HaunmeHoBaHue noMeleHnit 1J1sl MPOBEICHUS BCEX BUIOB y4eOHOI
JIeATEIbHOCTH, PEyCMOTPEHHOM y4eOHBIM IIAHOM, B TOM YHCIIE
TIOMEIICHUS ISl CAMOCTOSITENbHON paboThl, ¢ YKa3aHUEM NePedHs
OCHOBHOTO 000pyI0BaHus, yueOHO- HaIrIAJHBIX TOCOOMH 1
HCTIONIb3YEMOTO MPOTrPaMMHOTO 00eCICUCHUS

Anpec (MECTONOI0KEHHUE)
MOMEIEHHUH JIJIs
MIPOBEJCHUS BCEX BHIOB
y4eOHOH NesITeNbHOCTH,
MIPEAYCMOTPEHHOH ydeOHBIM
IUTaHOM (B CITy4ae
peanuzanun
00pa3oBaTenbHON

JEITENBHOCTH, IIPOrPaMMBI B CETEBOM
IIPEyCMOTPEHHBIX (opmMe TOTIOTHUTETHHO
y‘-Ie6HI)IM IJIaHOM YKa3bIBaCTCsI HAUMECHOBAHUE
o0Opa3oBaTenpHON OpraHusanuu, ¢ KOTOPou
IIPOTrpaMMBbI 3aKJIIOYEH JOTOBOP)
AcTtpoHOMHUS 327 YdeOHas ayuTOpUs ISl TPOBEACHUS 3aHATUN 654027, Kemeposckas
JIEKIIMOHHOTO THITA, CEMUHAPCKOT0 (MIPAaKTUYECKOr0) THUTIA, obmacte - Kysbacc, T.
JUTS TPYTIOBBIX M MHAUBUAYaAIbHBIX KOHCYIbTALIUH, Hosokysnelk, Ip-KT

TEKYIIEro KOHTPOJIS U IIPOMEXKYTOUHOI aTTecTaliui
(MynpTHMETMITHAS)

CriernanusupoBanHas (yaeOHas ) MeOellb: JOCKa MelloBas,
CTOJIBI, CTYJIbS

O0opyaoBaHue I MPE3CHTAIUK y4eOHOTO MaTepHana:
KOMIIBIOTEP MPENoaBaTeisi C MOHUTOPOM, MMPOEKTOP, IKPaH,
aKyCTHYeCKas CHCTEMa

Hcnonb3yemoe nporpammuoe obecreuenune: MS Windows
(Microsoft Imagine Premium 3 year mo cyOIuIieH3MOHHOMY
noroopy Ne 1212/KMP ot 12.12.2018 r. 10 12.12.2021 1.),
LibreOffice (ceoboano pacmpocrpansemoe 110),
antuBupycHoe [10 ESET Endpoint Security, nuuen3us
NeEAV-0267348511 no 30.12.2022 r.; Mozilla Firefox
(cBoboHO pacmpocTpansemoe [10), Google Chrome
(cBoboaHO pacupoctpansemoe I10), Opera (cBoO0IHO
pacnpoctpansiemoe [10), Foxit Reader (cBo6oanO
pacnpoctpansiemoe I10), WinDjView (cBoOo1HO
pacmpoctpansiemoe 110), Sanexc.bpaysep (oTeuecTBeHHOE
cBoOoHO pacnpoctpansemoe [10).

WnTtepuer ¢ obecnieyenuem goctyna B SUOC

ITuonepckuit, a.13, mom.1

10


https://e.lanbook.com/journal/2456
https://e.lanbook.com/book/61398
https://e.lanbook.com/book/2370

5.3. CoBpemMeHHbIe npodeccHOHATbHBIE 0a3bl JAHHBIX M HH(POPMALIMOHHbIE
CIIPAaBOYHbBbIE CHCTEMbI

1. Nadopmannonnas cuctemMa «EamHOe OKHO JOCTyma K 00pa3oBaTebHBIM pecypcam» -
http://www.window.edu.ru.

2.Actpodusmueckuii mopran AFPortal.ru - http://www.afportal.ru/

3. PHYS-PORTAL.RU - ®usnueckuii napopMaiMoHHbIi moprat. - http://phys-portal.ru/

6. Uuble cBegeHus U (MJIM) MATEPHAJIBI

6.1. IlpumepHble TEMbI MUCHLMEHHbIX Y4€OHBIX padoT

Tect Nel
Cdepuueckasi acTpOHOMHUS

Bapuanrt (oOpaserir)
3ananue Al (BblOepuTe OJUH BAPUAHT OTBETA)
IIpu Ha0J101eHUH BUAHO, YTO BCe 3Be3/bl MOAHUMAIOTCH Bcé Bbllle U Bbile. Habaonarean
CMOTPHMT...
1) Ha ceBep; 2) Ha IOT; 3) Ha 3aman; 4) HA BOCTOK.
3aganue A2 (BbIOepHUTE HECKOJIHLKO BADHAHTOB OTBETA)
CeBepHblii 110JIIOC MUpa - ITO. ..
1) IMonsipHas 3Be31a;
2) ToukKa, BOKPYT' KOTOPOH JIBUKYTCS BCE 3BE3bL;
3) TouKa nepeceyeHusi OCU MHUpa C IMOBEPXHOCTHIO HeOeCHOM chephl, BOKPYT KOTOPOH MPOUCXOAUT
BUMMOE BpalleHrue HebecHoit cepsi;
4) camas spKas 3Be3/1a Ha HeOe.
3ananmne A3
YcTraHoBHUTE COOTBETCTBHE MEXKIY CHCTEMAMHU HeOECHBIX KOOPAWHAT U UX MPUMeHEeHHEeM

CucremMbl KOOpUHAT: BapuanTs! oTBeTa
A) cocraBiieHME aCTPOHOMHMYECKHUX Kapr,
1. l'opuzoHTanbHas KaTaJIOTOB U aTJIacoB
2. IlepBas skBaTOpUaIbHAS b) usmepenue BpemeHu
3. Bropast sxBaTopuasibHas B) naGmonenus
4. DxknunTuyeckast I') onpenenienne opOUT HEOECHBIX Tl
3ananue A4
YkaxkuTe NpaBUJIbHYIO NOC/IEA0BATEJBHOCTh (0T MEeHbIIEro K 00/1blIeMy) B CTPYKTYPHOM
Hepapxmu:
a) TaJIaKTHKU; 0) MIaHEeTHI; B) 3BE€3/1bI; r) MeraranakTuka.

3aganue AS (BbIOepHuTe OIMH BADHAHT OTBETA)
Ha 3emuie 1eHb paBeH HOYM KPYIJIbIi I'0J ...
1) Ha MONAPHBIX Kpyrax; 2) Ha DKBaTOpE;
3) Ha TpomnuKax; 4) rpaBUTALlMOHHBIM B3aUMOJECHCTBHEM.
3ananue A6 (BbIOEpHUTE OMH BAPHAHT OTBETA)
KyiabMuHanuu cBeTuI - 310...
1) 12 gacoB aus mis Connna u 12 yacoB Houw juist JIyHBI, IJIAHET U 3BE3I;
2) sIBIICHHS NIEPECEUCHUsI CBETHIAMU HEOECHOTO MEpH/IHaHa,
3) Bocxoxa CouHia yrpom u JIyHBI Beuepom;
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4) sBIIEHUS NIEPECEYCHUS CBETHIIAMU TIEPBOT0 BEPTUKAIBHOTO KpyTa.
3aganue A7 (BbIOepHTe HECKOJIBLKO BADUHAHTOB OTBETA)
CoJuHie 321110 B TO4YKe 3anajaa. B 310 1eHb 0HO B30LILIO B ...

1) TOYKe BOCTOKA; 2) B TOUKe, a3UMyT KOTOpOii paen 270°;
3) B TOUKe, a3UMYT KOTOpOii paer 90°; 4) B TouKe, a3UMYT KOTOpOii paBeH -90°.
3amanue A8

YcraHoBHTE COOTBETCTBHE MEXKAY TMOJI0KEHHEM 3Be3Abl H H3MepsieMbIMH Jisl Heé
BeJIMYMHAMM.
Koopaunarsi 3Be31b1 Perya (o JIbBa) o = 10P05™, § = 12°18".

[Tonoxenue 3Be3/1bl: BapuanTsl oTBeTa
1. BricoTa Hajl TOPH30HTOM B BepXHeil KynbMuHanuu B Mockse | A) 46933
( = 55%5") B) 10"05™
2 .BbicoTa Haji TOPU30HTOM B HUKHEH KylabMUHAIMKU B MOCKBe B) -21%57"

3. 3Be3IHOE BpeMs B MOMEHT BepXHeil KynbMHHAIMHU B ApXarrenscke | ') 22705™
(9 = 64%35")
4. 3Be31HOE BpeMsi B MOMEHT HM)KHEH KyJlbMUHAIMKU B MOCKBe

3aganue A9

YkaxuTe NPaBHIIBHYIO NI0CJI€0BATEIbHOCTh B HEPAPXUH IPHYHMH, IPUBOASAILIMX K CO3IAHHIO
CHCTEMbI CPeIHEero COJTHEYHOI0 BPpeMeHH:

a) HaKJIOH 3KJIMITUKHU K HEOECHOMY 9KBaTOpY;

0) AHEBHAs J1eATEILHOCTh YEIOBEKa;

B) 3JUIMIITUYHOCTb 36MHON OPOUTHI.

3aganue A10

YcraHoBuTE COOTBeTCTBME MeKAY HalJ101aeMbIMH 00beKTaMU M eIMHHIAMH HM3MepeHMs
PACCTOSIHUAL B ACTPOHOMMH.

OOBEKTHI: BapuanTs! oTBeTa:

A) mapcex
1. ITmaneTtsl COTHEYHON CUCTEMEI b) cBeToBOl TOXT
2. 3Be3HI. B) actpoHoMuueckas enuHMIIA

3aganue Bl (Bp10epuTe OIMH BAPDHAHT OTBETA)

«Ha nmepekare urpaJja nojaHosoaHasi peka. Hag jeBbiM, oTioruM Geperom B 0e3001a4HOM
3Be3HOM He0e cusiiia mosaHasa JIyHa, M cepeOpucTasi moJioca cBeTa Iepepe3aja peKy,
TeKyUyIo0...»

1) Ha ceBep; 2) Ha 1OT; 3) Ha 3amap; 4) Ha BOCTOK.

3ananue B2 (BbIOepuTe HECKOJIBKO BADHAHTOB OTBETA)

Hesaxoasmas 38e3/1a Ha0/11012eTcsl B BepXHeli KyJIbMUHAIIMK HA BhIcoTe 54°46', a B HUKHeii
— Ha BbicoTe 35°54'. Illupora MecTa HAGIIOAEHHS M CKJIOHEHHE TOM 3Be3/bI PABHBI. ..

1) ¢ = 80%34; 2) ¢ =45%20'; 3) & = 459207 4) § = 80°34'.

3aganue B3

YcraHoBHTE COOTBETCTBHE MEXKAY (PAKTAMHU U COOBITUAIMM:

‘ daxTer: ‘ CoOpITHs
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. A) Beenenue B Poccuu rpuropuanckoro kajneHaaps

1. B okts16pe 21 nenn b) Pedopma xanennaps Ianoit Pumckum I'puropuem X111
2 .B deBpane 15 nueit | B) Breaenue xanengaps HOnuem Lezapem

3. B aBrycre 31 nenn I') Pedopma kanennapss OkraBuaHoM ABryCTOM

3aganue B4.
YcTaHOBUTE COOTBETCTBHE MEKIY AaTamMu U Koopaunaramu Costnua B Mockse (¢ = 55%45"),
BbIOMPasi BADHAHTHI U3 CIIUCKA U 3aI0JIHSAS Ta0JauIy:

Bapuantbi:
A.-57%41';  B.-34°15";  B.-23%26"; I.-10°49’; 1. 0C; E. 10°49’';
XK. 23926';  3.34°15"; n.57°41’; K. 90% JI.180°; M. 270°.
Jlata a d Nax P
21 maprta
22 wioHs

23 ceHTsA0ps

22 nexalpst

3aganue BS. Boinosnure 3a1anne, noJry4asi pe3yJibTaThl OCI€10BaATEIbHO.

Korna KOnutep Haxogutcsi Ha paccrosiHum 4,2 a.e. oT 3eMJIH, €r0 TOPU30HTAJIbHBIH
napauiakc pases ... . [Ipu 3tom boabmoe Kpacnoe nsatno FOnurepa Buano ¢ 3emin noa
yrjom 10”. JIluneiinblii pa3mep 3T0ro KpynHeiimero uukjaoHa B CoiHe4HO#H cucTeMe paBeH

Keiic-3ananmne.

ITepen Bamn «Hemas» KapTa y4acTKa 3Be3HOI0 Heda

IHox3agauya 1.

OroxxaecTBUTE CO3BE3MA M ONpe/esuTe BpeMsl Ioja, KOraa yaio0Hee BCero nNpoBOAUTH €ro
Ha0JII0/1IeHue.

IMoazanaua 2.

OroxxaecTBUTE SIPKHeE 3Be€3/bI H ONpeeIuTe MX IKBATOPUAJIbHbIE KOOPAUHATHI. Bbluncianre,
HA KaKOH BBICOTE HA/I TOPH30HTOM H B KaKOe BpeMs OyAyT KyJbMHHHPOBATh 3TH 3Be3/1bl B
Hosoky3nenke 1 nrons. MoskHo i1 Oyaer Ha01I04aTh 3TH 3Be3/1bI B 3TO Bpems ?
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Tect Ne2
Hebecnas Mexanuka
Bapuant (o0Opazerir)
3aganue Al
YcTraHoBHTE COOTBETCTBHE MEXK/Y ONpe/ieieHHeM BeJIMYUHBI U ee Ha3BaHHeM

Omnpenenenus BapuanTsl oTBera

1. Buaumoe ¢ 3emumm B3auMHOE | A) 3JIOHTAIUS

pacrosiokeHue mianersl 1 CoaHua b) xondurypauus

2. Yroiu, moa KOTOPbIM €O CBETWJIAa BUJIEH | B) BuauMblil yrioBoil pazmep
paaunyc 3emiu I') cyrounslil mapannakc

3. Bugumoe ¢ 3emiu yriaoBoe paccrosiHue | Jl) ToauuHbIi napaiiakc
mnagersl oT CoaHIa

4. VYronm, mox KOTOPbIM HaOJIrOAATEINIO
BH/JIEH JIUCK CBETUIIA

3aganue A2 (BbIOepHuTe OIMH BADHAHT OTBETA)

Benepa Haxoaurcsi B Han0oJib1Iel 3anaaHo 3joHranuu. OHa BUAHA...

1) yTpoM Ha BOCTOKE; 2) Be4epoM Ha 3ama/e; 3) B IOJTHOYB; 4) BCIO HOYb.
3ananue A3 (BbiOepuTe HECKOJBLKO BADHAHTOB 0TBETA)

Bo BpeMsi MOJHOTO COJIHEYHOTO 3aTMEHHUs HENAJIeKO OT COJIHEYHOTO JWCKa OBIBAIOT BUIHBI
rutaHeTsl. ECiii BUIHBI TOJBKO JIBE TUIAHETHI, TO ATO. ..

1) Mepkypwuii; 2) Benepa; 3) Mapc; 4) IOnurep.

3ananue A4

YcTraHoBHTE COOTBETCTBHE MKy epHoJaMu o0palieHnsi HeOeCHbIX TeJs

[Tepuoas! oOpamieHus: Bapuants! oTBeTa

1. Cupepuueckuii mepuoa oOparieHus
Mapca pasen 1,9 rona. Ero npotuBocrosinus | A) 1320 cytok
ITOBTOPSIFOTCS YEPE3. . .

2.  Hwxame  coegunenuss  Benepsl | b) 767 cyTok
MOBTOPSIIOTCA Kaxkable 1,6 rojga, a MOJHBIN
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obopot Bokpyr Comuina Benepa cosepmiaer | B) 398 cyrok
3a...

3. HaGmoparens 3amerns, uro Hekas | [') 225 cyrok
riaHeTra otxoauT ot ConHia K BOCTOKy Ha 9(f
kaxpie 505,25 cyrok. Bpemst oOparnieHus 3Toit
r1aHeTsl BOkpyr ColHIla paBHoO. ..

4. Cupepuueckuii mepuoja oOpalieHHs
IOnutepa pasen 12 romam. IlporuBoctosiHust

IOnurepa noBTopstOTCS YEPES. ..

3aganue AS

YkaxkuTe NpaBWIbHYIO IOC/IEA0BATEIBLHOCTh OCHOBHBIX (pa3 JIyHbI B TedyeHHe OJHOIO
JIYHHOTO Mecsilia NocJjie JYHHOr0 3aTMEeHHsI:

a) HOBOJIYHUE; 0) IOJTHOJTYHHE;  B) MEPBasi YCTBEPTh; T') IOCJIEIHSIS YETBEPTh.

3ananue A6 (BbiOepuTe HECKOJIBKO BAPHAHTOB 0TBETA)
B nenb JietHero cosHuecrosinusg HOnuTep B MPOTHBOCTOSIHMU KYJbMHHHpPYeT B MoOCKBe

(9=5545") ...

1) na Beicote 1049’ Hag rOpU30HTOM; 2) Ha BbIcOTE 5741’ Haxm rOPU30HTOM;
3) B 12 yacoB HOYH; 4) B UCTUHHYIO MOJHOYb.
3amanne A7

YcraHoBUTE COOTBETCTBHE MEKTY XapaKTePUCTHKAMHU IBUKEHUS KOMET U (1)0pMOI7[ HX Opﬁl/IT.

XapaKTEpUCTUKH JIBUKEHUS KOMET: Bapuantsl oTBEeTa

1. Komera co ckopoctbto 65 km/c mpouuta BO6au3u ConHua Ha | A) O OKPY>KHOCTH
paccrosinuu 0,42 a.e. OTa KOMeTa IBUrayIach I0. ..
2. B 1965 r. xomera Ukeiin-Cexkn mpomnuia cBoii nepurenuit Ha | b) mo smiumncy
reauoueHTpuueckom paccrosauu 0,0083 a.e. co ckopoctbio 480 km/c.

DTa KOMeTa JIBUrajach 1o0... B) o mapa6ose
3. Komera 1954 Il npouwia cBoii mepurenuii Ha pacctosauu 1,24 a.e.
CO CKOPOCTHIO 36,5 KkM/c. DTa KOMeTa JBUTANACH TIO. .. I') mo runepOosne
3ananue AS.

BeinoJsiHuTe 3aganue, moay4asi pe3yJbTaThbl 0CJICA0BATEIBHO.

Cunoanyeckui nepuoa Bepxseii mianersl 417 cyrok. E€ cuapepuyeckuii nepuoa paBseH ... .
Cpennee paccrosinue 310il mianersl 0T CotHIa PABHO ... .

3aganue A9 (BbIOepHTE OJUH BAPMAHT OTBETA)

Ecau Bl petuniu Ha0oaaTs JIyHy 3a Hees110 10 3aTMeHust, T0 Bam cienyer uckarb eé cpasy
nocJje 3axoaa CoJHua...

1) Ha BOCTOKE; 2) Ha 3amnaje; 3) Ha 1ore; 4) Ha ceBepe.

3ananue A10

YcranoBuTe cooTBeTcTBHE MKy (pa3oii JIyHbI 1 yca0BHAMH €€ BUIMMOCTH.

‘ ®a3bl JIyHbI: ‘ Bapuants! oTBeTa
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1. Pacrymas Jlyna nabmromaercs. .. A) yrpom
2. YosBaromas Jlyna nHabnronaercs. . . b) Beuepom
3. [Monnas JIyna nabmrogaercs. .. B) B monHOYB

3ananue Bl (BbiOepuTe HECKOJIHLKO BAPMAHTOB 0TBETA)

Haobuaronaercst HebecHOe TeJ10, UMeroIee cHHoAn4Yeckunid mepuoa 1,25 roga. Ero cunepuueckuii
nepuoja u cpeHee paccrosinue oT CoJIHIA PABHBI...

1) 1,25 rona; 2) 5 ner; 3) 1,16 ae.; 4)2.92 a.e..

3aganue B2 (Bbi0epuTe O1MH BAPDHAHT OTBETA)

Hao0uronaresab, Haxoasimuiicas Ha 3eMHOM J3KBarope, Bce Bpemsi Buaut UC3 y cedss Han
roJI0BOM. JTOT CIIYTHUK o0paiaercs BOKPYT 3eMJI ¢ JTHHEHHOH CKOPOCTHIO ...

1) 3,07 xm/c; 2) 29,87 xMm/c; 3) 7,906 km/c; 4) 11,18 xm/c.

3apanue B3

Boinosnute 3aganue, nojay4vasi pe3yJbTaThl MOCI€10BATEILHO.

C 3emutn BUIHO, 4TO Benepa naxoaurces B Hanooabieii daouramuu (47) ot Coanna. Ilpu 3tom
PaIHOMMITYJILC, HampaBJieHHbIii K BeHnepe, Bo3BpaTmics k 3emie uepe3 47M36°
I'eouenTpuyeckoe paccrosinue BeHepbl Bo BpeMmsi pajuoJiOKalluu pPaBHO ... . Paccrosinue
Benepsi or CosiHua cocraBJsier ...

3ananue B4.
YcraHoBuTE COOTBETCTBHE MEKIY ABJICHUAMH M NPUYUHAMU, UX BbI3bIBAIOIIMMM:
SBnenus: BapuanTts! oTBeTa
1. Ilpeueccus 3eMHOM ocH A) Bo3mymaroiee neicTBHE IJIaHET-TUTAHTOB
2. [IpunuBbI ¥ OTIMBBI b) Bosmymatomiee netictsue Jlynsl u Connua

3. Yensbunckuit mereoput (2013 r.) | B) ['paBuranmonnoe npursokenue Jlynoit u Connuem

9KBATOPUAIIBHOTO B3AYTHUS 3emin

3ananue BS.
Bbi0epuTe BApHAHTHI COTJIACHO TEKCTY 3a/IaHUA.
B3risinyB Ha He0O, J1erK0 OTJINYUTH

1. 3Be3ambI OT MIIAHET U 2. ban3kue KoMeThI 0T JaJIeKHX TYMAHHOCTEH
oToMy, 4T0
A) 3Be3/1bI MEPLIAIOT; b) I1naneTrs! ObICTPO JBUKYTCS;

B) Komers! ouens sipkue;  I') KomeTsl Op1cTpo ABMXKYTCS.

Keiic-3ananue.

Ha pucynke nokasan Tpek nmjiaHersbl CoJiHeUHO cucTeMbl (110J105keHHMe CPe/iu 3Be3/] B pa3Hble
MOMeHTBI BpemeHH). Ilo1okeHnsi, 0TMeYeHHbIE KPYKOYKAMH, OTCTOAT APYr OT aApyra Ha 10
JAHel, 1aThl noaAnucanbl yepe3 30 qHeii.

ITop3anaua 1.

B xakoM HanpaB/eHHM IBHMKeTCS IJIAHETA — B IPSIMOM WJIM B IONSITHOM ?

B kakoil KOH(Urypanuuu HAXOAUTCH IVIAHETA B CPeJHel ToOYKe TpeKa ?

Kakas 310 nuiaHeTa — BepXHAS WU HUKHAA ?

KakoBo BuAuMoOe CyTOYHOE NepeMelleHne IVIaHeThI (B cpeaHeil TouKe Tpeka) ?

IHox3agaua 2.

Onpenenure BeJMYUHY 00JIb1I0H M0JyocH opOuTHI I1aHeThl. Kakasi 310 niianera ?
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Tect Ne3.
Actpodusuxa
Bapuanrt (o0Opaserir)
Cnpasounvie 0Oanmnvie

AGcooTHast 3Be3aHasn Beanmunna Connna 4,77™, ceerumocts Costana 3,8:10%° Br.

Yacts 1. [Tnanerst
3aganue Al BoiOepuTe BapHaHT COIVIACHO TEKCTY 3aJaHHA.
YcTraHoBuTE COOTBETCTBHE MEKIY IJIAHETAMH U LIBETOM Heda IHeM

[Inanera: Bapuants! oTBeTa
A) rony0oit
1. Benepa b) Genbrit
2. Mapc B) opamxessiit
3. Mepkypuit I') uepHsIit
J1) xxenThlii

3ananne A2 VYkKakuTe MNPABHIBHYI IIOCIEA0BATEIbHOCTH
o0ecrevyuBalIIMX PeryJsipHYyI0 CMeHY BpeMeH roja Ha 3emJie:

1) O6pamenue 3emnu Bokpyr ConHIa;

2) Haxnon ocu BpatieHus 3eMJd K TNIOCKOCTH €€ OPOUTHI,

3) ITocTOSHCTBO HAKJIOHA OCH BpalleHHUs 3eMJIH K MJIOCKOCTU €€ OpPOUTHI.
3aganue A3 (BbIOepHuTe OIMH BADHAHT OTBETA)

AHTHNAPHUKOBBIA J3(PPeKT — ITO0 NPO3PaYHOCTH aTMochepsnl

B HepapxuuM INPHYHH,

nas UK-uznydenus

NOBEPXHOCTH IVIAHETHI U HENPO3PAYHOCTh A1 Y ®- u onTuveckoro usiaydenus Connna. OH

BO3HHMKAeT...
1) Ha MpoTUBOCOIHEYHOU CTOpOHE MepKypus;
2) Ha MPOTUBOCOJIHEYHOU cTOpoHE BeHepsr;
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3) Ha 3emuie B TOM MOJIyLIapUH, TI€ B TaHHBIM MOMEHT 3UMa;

4) Ha Mapce nocie mbUIeBoOi OypH.

3ananue A4 (Bbi0epuTe HECKOJIBKO BADHAHTOB 0TBETA)

C nomMouIb10 paIN0JI0KAINHA MOKHO ONIPEAeIUTh...

1) HanpaBieHUE BpaLICHUS MJIAHETHI; 2) HampaBlIeHUE JIBMKEHUS TUIAHETHI;

3) paccTosiHHE JI0 MJIAHETHI; 4) Temreparypy MOBEPXHOCTH IIJIAHETHI.
3ananue AS YcTaHOBHTE COOTBETCTBHE MEKIY ONMCAHMEM SIBJICHHSI M €r0 HAa3BaHUeM

Onucanue sBJICHUSA: Bapuants! oTBeTa

1. cBeueHme BEpXHUX CIIOEB aTMOC(HEpbI A) conHeuHbIH BeTep
2. COJHEYHBIM CBET, PACCESIHHBIM Ha MEXIUIAHETHOU MbUIH B | b) 301MakanbHBIN CBET
IJIOCKOCTH SKJIUITUKA B) nonsipable cusiHUS
3. paguousinyyeHue Bo3myuieHHoro ConHua

3ananue B1 BbiOepuTe BapHaHT COIVIACHO TEKCTY 3aJaHUA
YCTaHOBHTE COOTBETCTBHE MeKIy XapaKTePHCTHKAMH IUIAHEThI H HX 3HAYEHHSIMH
Paguyc Mapca pasen 3,99 -10° m, a macca — 6,4:102 kr.

XapaKTEpUCTUKH TJIAHETHI: BapuanTe! oTBeTa
1. IlepBas kocMuueckas CKOpocTh Ha Mapce paBHa... A) 3,55 xm/c
2. Bropas kocmuueckasi CKopocTb Ha Mapce paBHa. .. b) 7,91 xm/c
B) 5,02 xm/c
I 11,18 km/c

3ananue B2 (BbiOepuTe 0JUH BAPDUAHT OTBETA)
IIpu norJiomeHNH KOMETHBIMH SI/IPAMHU COJTHEYHOT'0 M3JIy4YeHUs! IPOUCXOIHUT. ..
1) nnaBieHueE JIbOB; 2) cybiumanus JibJi0B;
3) KumneHue BOJibl; 4) ucnapeHue BOJbI.
Yactb 2. 3Be31B1
3aganue A6 YcTaHOBUTE COOTBETCTBHE MEXKIY OnpeaeaeHreM (POTOMETPHYECKOH BeJTMYHHBI
U ee HA3BaHHEM

Onpenenenue: BapuanTs! orBera

1. ocBeleHHOCTD, co3aBaeMasi HEOECHBIM TEJIOM Ha MPUEMHUKE | A) CBETUMOCTh
U3JIy4EHUs - 3TO. ..
2. MOITHOCTh U3TyYEHUS 3BE3/IbI — 3TO. .. b) 6rneck

3. pa3HOCTb 3BE3HBIX BEJIUYUH, ONPEACIICHHBIX B IBYX Pa3iIMUHBIX

(I)OTOMeTpI/ILIeCKI/IX CUCTEMAX IJIs1 OAHOT'O M TOT'O XK€ CBCTHUJIA — JTO... B) IIOKa3aTCJib IIBETA

3aganue A7 (BbIOepuTe OIMH BADHAHT OTBETA)
IiBera 3Be31 pa3iM4YHbI, HIOTOMY YTO PA3JIUYHBI UX ...
1) pa3mepsr, 2) TeMImeparypsl; 3) Macchr; 4) paccTostHUS IO HHX.
3ananue A8 (Bbi0epuTe HECKOJIBKO BAPUAHTOB 0TBETA)
Temneparypa B nenrpe CojHua 14 MJIH. TpaaycoB M TaM MPOTEKAOT TepMoOsiepHbIe
peakuuu. Y Oesioro kapauka Cupuyc B temmeparypa B umentpe 40 muiH. rpaagycoB, a
TepMOsi/iePHbIE PeaKIUM He HAYT, IOTOMY 4TO...
1) y kapnuka HET BOAOPO/a;
2) TeMIiepaTypa Kapjiuka He U3MEHSAETCS OT LIEHTPA K MOBEPXHOCTH;
3) TemriepaTypa KapJauKa HeJOCTaTOYHA AJisl TOPEHUSI TeIus;
4) naBieHue BeUIeCTBa KapJuKa HEAOCTATOYHO Ui CYIIECTBOBAHUS CTa0OMIBHOIO yIJIepo/ia.
3aganue A9
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YkaxuTe NPaBWILHYI TOCI€I0BATELHOCTh 3Be€3]], COOTBETCTBYIONIYH) YBEJIUYEHHIO WX
Os1ecka:

1) Cupuyc (m=-1,6"); 2) Anbaebapan (m=1,06M); 3) Bera (m=0,14");

4) Anpraup (m=0,89™M); 5) Honspuas (M=2,14"); 6) Anrapec (m=1,22M).
3ananue A10 BoiOepuTe BApUAHT COTJIACHO TEKCTY 3a1aHUS

YcTaHOBHTE COOTBETCTBHE MEKIY THIIAMH 3Be€3/1 H KOHEYHBIMH CTAUSIMH HX IBOJIIOINH

3Be3 b Bapuants! oTBeTa:
1. KpacHble rurantbl A) HEUTPOHHBIE 3BE3/IbI
2. CBEpXHOBBIE 3BE3/1bl b) uepHbie nbIpHI

B) Genble kapnuku

3ananue B3 (BbiOepuTe 0JMH BAPDUAHT OTBETA)

XXI Bek. O6cepBaTopusi Ha Mapce u3Mepu/ia Napajjakc 3Be3/ibl, KOTOPbIil 0Ka3aJicsi paBeH
0,1"”. Paccrosinue 10 3TO¥i 3Be3/Ibl PABHO...

1) 10 nk; 2) 15,2 nx; 3) 1,52 nx; 4) 30 Mxi.

3ananue B4 Boinmosinure 3aganne, puKCHpys pe3yabTaThl HOCIEA0BATEIbHO

Buaumas 3Be31Has BeqM4nHa 3Be3Abl AjbTaup — o OpJaa — paBua 0,89™, a mapaiake —
0,198". AGcosoTHasi 3Be3/IHAS BeJIMYUHA AJIbTapa PaBHA ..., 3 CBETUMOCTb COCTaBJIsAET...
L@ u...BT.

3amanue B5
YcTraHoBHTE COOTBETCTBHE MEXKAY KOCMHYECKHMH O0OBEKTaMM M NPHYMHAMH HX
YCTOMYHBOCTH:
OOBEKTHI: BapuanTs! oTBeTa
1. Genblil KapauK A) paBEeHCTBO CHUJI TPaBUTAIMH U JaBJICHUS BEILIECTBA B 1I€JIOM
2. HOpMaJbHas 3Be3/1a b) paBeHCTBO cuil rpaBUTAllMU U JaBJIEHUS BEIIECTBA BO BCEX

3. KlTaccuuecKas IJIaHeTa | CIOSIX BCIICCTBA
B) paBCHCTBA CHJI I'paBUTALIUHU U OABJICHUA BBIPOXKICHHOI'O
QJICKTPOHHOTI'O I'a3a

Keiic-3ananue.

Ha pucyHke moka3zaHo mnepemelieHue sipyaiiieid 3Be3lbl HOYHOro Heb6a Cupuyc cpeau
JAaJIeKHX 3Be3]] ¢ MOMEHTAa HayaJja Hal/roaeHuil (rogoBble NapauIaKTHYecKHe KoJeOaHus
BbIuTeHbl). Ha pucynke 3ameren 3@ ¢eKT HAJIMYUSI CHYTHUKA 3TOM 3Be3Abl. OneHuTe Mmaccy
ITOr0 CNYTHHKA, CYUTAsl ee CylIeCTBEHHO MeHbIIeil macchl camoro Cupmyca, a opoury —
Jekalel B II0CKoCcTH pucyHka. Macca Cupuyca pasHa 2 maccam CoJiHIIa, pacCTOsIHHE 10
Hero — 2,64 nk.
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Tect Ne4.
lanakTuyeckasi 1 BHeraJlakTu4yecKasi aCTpOHOMHUSI, KOCMOJIOTHSI U KOCMOTOHHUS
BapuanTt (o0Opaserr)

1. B nmercxom ¢unbme «IIpo Kpacuyro [llanouky» ecTs Takas necHs:

Tam BBICOKO-BBICOKO

Kto-T0 nponun Mosoko,

W nonyumitace Maneunas Jlopora.

A BIOJB 110 HEH, BIOJL 10 HEH

MuMO KEeMUyKHBIX OTHEN

Mecsir mbIBET Kak Oemnas mupora. ..

CKOJIBKO 371€Ch OIIMOOK U KaKue ?

OrneHuTte abCONIIOTHYIO 3B€3AHYIO BEJIMUUHY CBEPXHOBOM, BCTbIXHYBIIEH B 1987 1. B Bosnbiom
MaremnnanoBom Obiake, pacCTossHHE 10 KOTOpO# okoio 55 knk. B makcumyme Oecka SN 1987
MMesIa BUANMYIO 3BE3HYIO0 BEIMYHHY 0KOJo 3™,

[Touemy cBSA3b MEXAY CBETUMOCTBIO IIeeu U IEPHOIOM U3MEHEHUs UX Oecka Oblja OTKpbITa
1o HaOJroneHusM 3Be31 B bonbmom Marenmanosom O6nake, a e B Hamreii IN'amaktuke ?

[Touemy, uem 6amKe K mosoce Mieunoro [1ytu, Tem Gosibiiie BUIHO 3BE3/T U MEHBIIIE — TAJIEKUX
rajaxkTuk ?

ITpenmnonoxum, uto CoJiHIE B pe3y/bTaTe HEOKHUIAHHOTO KOJUIAICa IPEBPATUIIOCH B YEPHYIO
neipy. Kak npu aToM u3MeHuTCs epuo; oopaiieHus 3eminu ?

B konue cBoet sBonmtonun CoJIHIIE HAYHET PacIIMPATHCS U IPEBPATUTCS B KPACHBIN TMTaHT. B
pe3yJbTaTe TeMIIepaTypa ero MOBEpXHOCTH MTOHU3UTCA BABOE, & CBETUMOCTh yBeIHM4UTCSA B 400

pa3. [Tormotut s CoJHIle TPH 3TOM Kakue-Iu00 U3 MIaHeT ?

[ToueMy TOYHOCTH M3MEPEHUS PACCTOSIHUMA JO JAIEKHX TaJaKTHK 3aBUCUT OT TOTO, C KaKoi
TOYHOCTBIO HAM M3BECTHO pacctosaue 10 ConHia ?
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10.

11.

12.

CBepxHOBast B MaKCUMyMe OJIecKa JI0CTUraeT abCoIOTHOM 3Be31HOM Bemnunabl M = -21M, Kak
4acTo OyAyT PErucCTpUpOBATHCS BCIIBIIIKA CBEPXHOBBIX, €CIU BEJETCS MaTPyJIUPOBAHUE IO
BCceMy HeOy 0 MpeaesibHON BHUAMMON 3Be3aHOM BenuuuHbl m = 14M ? Cuuraiite, 41O B
TUMUYHOM TrajlaKTUKE CBEpXHOBas BcmbixuBaeT 1 pa3 3a 100 ner, a camu rajgakTHK{
pacIpesiesieHsl B IPOCTPaHCTBE ¢ KoHneHTparmeii 0,1 Mmc™,

YrioBeie pazmepsl ranaktukd M81 B bonbimoit Mensenuiie paBabl 35'x14', a ranmaktuku M5 1
B ['onumx Ilcax 14'x10’. HauOosplive BUIMMBIE 3BE3/IHbIE BEIMYMHBI CBEPXHOBBIX 3BE31,
BCIIBIXHYBIIMX B pa3sHOE BPeMs B OTHX TaJaKTHKaxX, ObUIM paBHBI COOTBETCTBeHHO 12,5™ n
15,1™. TIpunsB B cpeHEeM aOCOTIOTHYIO 3BE3JHYIO BEIMUHHY CBEPXHOBBIX 3BE3]l B MAKCUMYME
Orecka OH3KOH K -15", BBIYHUCIUTE PACCTOSIHUS JI0 9THX TATaKTHK U UX JINHCHHBIC Pa3MEpBL.

Coepuyeckas ranaktuka B cozpe3aun Ckynbnropa umeet Macey 4x10% kr u ynanena ot nameit
lanaktuky Ha 85 knc. Macca namreii Ianaxtuku 2x10* kr. OnpenennTe, KakoB MOKET OBITH
MaKCUMaJIbHBIM paguyc rajgakTuku B Ckynaenrope, 4ToObl OHa HE ObUIa paspylleHa
IIPUWIMBHBIMM CWJIaMM NpuTsKeHns Hamen ["anakTuku.

B smnuntuueckoit ranaktuke M32 (cnyrHuke TymanHoct AHapomenbl) ~250 MIIH. 3Be3f.
Bunumeliii 6reck atoil ranaktuku paBeH +9. Cunras, 4To BCE 3BE3/bl B FaIAKTHUKE MPUMEPHO
OJINHAKOBBI, BBIYMCIIUTE BUIAUMBII OJ€CK OJJHOW 3BE3/bI.

JlBa xBa3apa pasJelieHbl yIIIOBBIM paccTtostuieM B 1”. Ilpu xakoli Macce oHM MOTJIH OBbI OBITH
IPaBUTALMOHHO CBA3aHHBIMU, €CIIM UX KpacHble cMmelleHus pasubl 0,436 u 0,437 ?

6.2. IIpuMepHbIe BONPOCHI M 3a1aHuS / 3a1a4M /ISl IPOMEKYTOYHOM

aTrecraguu
Paznensl u Tembl [TpumepHBIe TEOpeTHYECKUE [TpumepHBIe IpaKTUYECKHE 3aJa9H
BOITPOCHI

1. Chepuueckas 1.1. Chepuueckas 1. B yctbe bennomopcko-banrtuiickoro kanaia

ACTPOHOMHUS acTpoHOMHUSL. 3BE3/IHOE BeicoTa CeBEpHOTo MOI0Ca MUpa Hall
HEe0O U CO3BE3 /M. ropu3oHTOM cocTasister 64°33'. Ha xakoit
1.2. HebGecHas cdepa. BeIcoTe ObIBaeT TaM CONHIIE B TONACHD 22
I'opuzonTanbHasd, nexaops’?

9KBATOpPUATHHBIE H
SKJIMITHYECKAS CUCTEMBI
KOOpPJIHMHAT.

1.3. DKIMOTHKA U
30HaKaJIbHbIC CO3BE3AU.
1.4. BuagnMele mOM0KEHUS
HeOEeCHBIX cBeTHJI. Buaumoe
FOAUYHOE JBUKCHUE
Counnua.

1.5. Bpewms. YpaBHenue
BPEMEHH.

1.6. IIpeoOpa3zoBanue
CHCTEM CYETa BPEMEHHU.
Kanennaps.
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Pa3nenn! u TeMEBI

[TpumepHBIe TEOpETHYECKHE
BOIIPOCHI

HpI/IMepHLIG MPAKTUYCCKUC 3aa9N

2. HeOecHast MexaHuKa

2.1. HebGecHas MexaHHKA.
2.2. Ctpoenne ConHEYHOM
CUCTEMBI.

2.3. [Ismwxenue u dassl
JlyHsL

2.4, T'eonienTpUvecKas u
TeTUOICHTPUYECKAsT
CHCTEMbI MHPA.

2.5. 3aKOH BCEMUPHOTO
TATOTECHUS.

2.6. DMnupuyeckue u
00001IIeHHBIE 3aKOHBI
Kennepa.

2.7. MeToapl pacyeToB
TPACKTOPHUIL monera
KOCMUYECKHX alaparoB.
2.8. Omnpenenenue opoUT
HeOECHBIX Tell.

1. HackompKko B yTII0BO# Mepe 3eMilst 3a
CYTKHU 00roHsieT Mapc, ecim cMOTpEThb ©
Comamna? Cungepudeckue mepruoIbl
oOpalleHus STHX MJIaHET COOTBETCTBEHHO
paBHBI 365,25 1 687 cyTkam.

3. Actpodusnka

3.1. Mneunsrii [1yTh.

3.2. CocraB u CTpYKTypa
Hameii I"'anaktuku.

3.3. Pactipenenenne 3Be3n B
T'anmakTuke. 3Be3aHBIE
CKOTIJICHUS M ACCOIHAIUH.
3.4. DMHUCCHOHHBIE
TYMaHHOCTH.

3.5. OcraTku cBepXHOBBIX
3BE3/I.

3.6. Mex3Be3aHas mbUib U
ras.

3.7. KocMuyeckue my4m.

1. Kak moka3zanu u3MepeHus, CKOPOCTh BeTpa
BOJIM3M MTOBEPXHOCTH BeHeprl nocruraer 3
Mm/c. Kakoii ckopocTu BeTpa Ha 3emiie
COOTBETCTBYET 3Ta CKOPOCTH /ISl OKA3aHHUS
OIMHAKOBOI'0 JMHAMHUYeCKOro masieHus ? Ha
Benepe T =750 K, parw = 100 aT™m.

2. Kakas u3 1ByX 3Be3[ sipue Ha 36MHOM
Hebe: 3Be3/1a 2-0i BUIUMOM 3BE3IHOM
BEJIUYHHBI UJIH 3B€3/1a ¢ aOCOIIOTHOM
3BE3IHOM BEJINYMHON -5™, HaxomsIascs Ha
paccrostauu 100 nic ot 3emin ?

4. I'amakTudeckas v
BHETaJIaKTHYECKast
aACTPOHOMUS,
KOCMOJIOTHS U
KOCMOTOHHS

4.1. TamakTrdyeckast KOpOHa
M MarHUTHOE TI0JIE
I"anakTuky.

4.2. Pannonsiydenue
BOZIOpOJIA.

4.3. TIpocTpaHCTBEHHBIC
CKOPOCTH 3BE3I.

4.5. Ipmxenune ComHIA.
Bpammenue u macca
I"anakTuky.

4.6. 'anakTHKHU U UX
CTPYKTYpa.

4.7. CocraB u (pusnygeckne
CBOMCTBA TaIAKTHK.

4.8. AKTUBHOCTD
raJlakTU4eCKUX szep.

4.9. Kpa3zapsl.
Pacrmipenenenue rajakTik B
MIPOCTPAHCTRE.

4.10. Bcenennas.
Kocmomornueckunii
MIPUHIIAIIL.

1. Onernre abCOMOTHYIO 3BE3THYIO
BEJIMYMHY CBEPXHOBOM, BCIIBIXHYBUIECH B
1987 r. B bonwmom Marennanosom O0OJake,
paccTosiHue 10 KOTOpou okoio 55 knk. B
Makcumyme Osiecka SN 1987 nmena
BUJINMYIO 3BE3[THYIO BETMUMHY OKOJo 3™

2. Kak u3MeHHTCS IPOIOIDKUTENFHOCTD TO/1a
Ha 3emuie, koraa CoJHIE OpeBpaTUTCS B
OeJIbIi KapJIMK ¢ MacCOM, COCTABIISAIONICH
60% coBpeMeHHO#1 Macchl ConHna?

CocraBurens (n):

Antonenko A.U., nouent kadeapst MOMM
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(pamunusn, unuyuanet u dondcrnocms npenooasamens (et))
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