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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 3HaHHUAMH, AAOIMHMMH BO3MOKHOCTDH npenoz[aBaTL I[aHHI:Iﬁ npenMeT B IIKOJIC U
KBATH(UITMPOBAHHO BECTH (PaKyIbTATHBHBIC KYPCHI IO ACTPOHOMHUH.

B pesynbraTe OCBOGHMS JNAaHHOW IUCHMIUIMHBI Yy OOYYaromerocst JOJDKHBI OBITh
c(hOopMHpPOBaHbl KOMIIETEHLIMM OCHOBHOM MpodeccnoHalbHON 00pa30BaTelbHONW MPOrpaMMBI

OakanaBpuara:

- IK-2 (CHOCO66H OCYIICCTBIIATH NIEAAIrOTHYCCKYIO ACATCIIBHOCTE HAa OCHOBE CIICHNUAJIBHBIX

HAyYHBIX 3HAHUN).

1.1. ®opmMupyembie KOMIIETEHINH

Tabmuma 1 - Dopmupyembie AUCITUTUIMHON KOMIIETCHIIMI

HaumenoBanue Buga HaumenoBanue Kon u Ha3BaHNE KOMIIETEHIIUH
KOMIIETCHIINN KaTeropuu (TPYIIIThI)
KOMIIETCHLINM
[IpodeccuonanbpHas ITK-2 crocoOeH UCnoan30BaTh CIICIUABHBIC

Hay4YHbIC 3HAHUS TUCITUTUINH TPOQUIIS
"du3uka" B megarornuyecKon IeITeIbHOCTH

1.2. MHaukaTopbl JOCTUKEHUSI KOMIIETEHIIM I

Tabnuna 2 — UHaukaTopsl JOCTHKEHUSI KOMIETEHIUH, opMUpPYyEMbIe TUCITUILINHOM

Kon u HazBanue WnnukaTopsl JMCUUIITMHBL U TPaKTHKH, (OPMHUPYIOLINE KOMIIETEHIHIO

KOMIIETEHITUH JOCTHKEHUS OIIOIT

KOMIIETEHIINHU TI0
OIIOIT

IIK-2 cnocoben | [IK 2.4 Mconme3yer | b1.0.11 IIpeamerHast noaroroska mno npoguio "dusuka”
HCIIOJIb30BaTh CIIELIAIIbHBIE Bb1.0.11.01 Dnemenrapuas Gpusnka
cIelanabHbIC HayuHble 3HaHA 171t | 51.0.11.02 Martemarnueckue MoAeny PU3NIECKUX POIIECCOB
Hay4HbIE 3HAaHUS | Peallu3alun b1.0.11.03 MexaHunka
JUCLIUIUINH 00pa30BaTeILHOIO b1.0.11.04 Ontuka
npoduis nporiecca 1o pusuke | 51.0.11.05 DiiekTpruecTBO U MarHeTH3M
"®uznka" B B cHCTeMe 0011Iero b1.0.11.06 Monekynsipnas ¢pusrKa U TEPMOANHAMHKA
MeIarorndeckoil | oopazoBaHMs b1.0.11.07 DkcnepumenTansHast Gusnka
JIESITEILHOCTU b1.0.11.08 MaTtemarudeckast pusuka

b1.0.11.09 KBanToBas ¢usuka

b1.0.11.10 ActpoHoMus

b1.0.13 Metoauka o0y4eHus: ¥ BOCIIUTAHUS 110 MPODUITIO
"®uznka"

b1.B.02 ®usuka B HICTOPUIECKOM Pa3BUTHU

b1.B.04 OnernBanre 1 MOHUTOPHHT 00pa30BaTENbHBIX
Pe3yJIbTaTOB 00YUArOIIErocs 1Mo (HU3HKe

b1.B.06 IIpakTukym no pemeHuo Gu3nIecKux 3a1ad
b1.B.08 Pemenue 3a1a4 rocy1apcTBEHHON HTOTOBOM
aTTecTanuu 1o usuke

b1.B./IB.01.01 Opranuzanus y4eOHO-HCCIeI0BATENBLCKON
JESITebHOCTH 00YUaloMUXCs IPU U3Y4eHUH (HU3UKO-
MaTeMaTHYECKUX TUCIUIIINH

b1.B.JIB.01.02 Opranuzanus MpoeKTHOU eATeTLHOCTH
00y4aromuxcs Mpu U3y4yeHnH PU3NKO-MaTEMaTHIECKUX
JTUCTIATIIINH




Kon 1 na3spanue
KOMIIETEHIHHA

WNunukaTopsl JMCUUIIITUHBI U PAaKTHKH, (POPMHUPYIOLIHE KOMITETSHIHIO
JOCTHKCHUS OIIOII
KOMIIETCHLIUH 110
OI1OIT

Bb2.B.01(IT) ITpousBoacteennas npaktuka. [lpodpunbuas
IIPAaKTHKa
B3.01(I") [loaroroBka k ciade u caada rocyAapCTBEHHOTO
JK3aMeHa

b3.02(1) Brimonnenue u 3ammura BbITYCKHOM
KBaATHU(HUKAIMOHHON pabOThI

1.3. 3nanusi, yMeHusi, HaBbIkM (3YB) mo qucuumuinae

Tabnuua 3 — 3Hanus, yMeHus, HaBBIKU, POPMUPYEMBIE TUCITUILITHHON

Kon u Ha3sBanue
KOMITETEHLIMH

HNHnukaTopsl JOCTHXEHUS
KOMITETCHIINH, 3aKPETICHHBIC
3a JUCHUILTHHON

3nanus1, ymeHus, HaBbIkH (3YB), popmupyemsie
MUCHUIIIMHON

I1K-2 ciocoben
HCIIOIL30BaTh
cIienajbHbIe
Hay4YHBIC 3HAHUS
JUCLUITINH
npoums
"®u3nka" B
eJarornyeckoun
JIeSITeILHOCTH

IIK 2.4 Vcnonw3yeT
CIICIMAJIbHBIC HAYUYHBIC
3HAHUSA JUTS pea3alum
00pa30BaTeILHOTO MpoIecca
o (hu3MKe B CUCTEME OOIIETOo
o0pa3oBaHHS

3HaTh:

- Hay4yHOE€ CO/Iep)KaHHE€ U COBPEMEHHOE COCTOSHUE
npenMeTHOH obmactu “AcCTpoHOMUS”, JIeXxallee B
OCHOBE IIpEroJaBacMoro y4yeOHOro mpeaMeTa
“duzuka”’

- METOABI NMPOBEACHUS HAYYHOI'O HCCIECIOBAHUS B
MpenIMeTHON 00acT “AcTpoHOMUS;

YMerTsh:

- MHCIIOJIb30BaTb HAYYHBIC 3HAHUA HpCHMCTHOﬁ
obmactm  “AcTtpoHOMES” B TEJArormyecKon
JESTEIBHOCTH 110 MPOQUITIO TIOATOTOBKH;

- IPUMEHSTH Hay4HbIC 3HAHUS MTPEMETHON 001aCTH
“AcTtpoHOMUS” TIPH pa3padOTKe 00pa30BaTENBHBIX
nporpaMM, — pabouux — mporpamMMm  y4eOHBIX
nmpeaMeETOB, KypCOB BHeypO‘IHOfI JACATCIIBHOCTH,
Bnaners:

- METOJaMHM HAy4YHOTO HCCJEOBaHUS B OOJIACTH
ACTPOHOMUM;

- cmocobamMu  monydeHHss ~HWHQOpMANMUA O
COBPEMEHHOM COCTOSIHUM HayYHBIX HCCIIEOBAHUMN B
npeMeTHOH 0bnacTh “AcTpoHOMHS”

2. O0béM 1 TPYIOEMKOCTH TUCUMILIMHBI 10 BHAAM Y4eOHbIX 3aHATHIH. DOpPMBbI
NMPOMEKYTOYHOM aTTeCTAlNHU

Tabnuna 4 — O0beM U TPYAOEMKOCTh AUCIUIUIMHBI IO BUAAM YYEOHBIX 3aHITHI

OO0mas TpyT0eMKOCTh ¥ BHJBI yU€OHOH paOOTHI MO JUCIUILIINHE,

O06BEM yacoB o Gpopmam

MPOBOJIMEIE B Pa3HBIX opMax 090 0by1enna 300
1 O6mras Tpya0eMKOCTh TUCITUTUIHHBI 144
2 KonrtaktHas pabota o0y4aronmxcs ¢ nperojaaBaTeneM (1o BHaM
y4eOHBIX 3aHATHH) (BCEro)
AynutopHas pabora (Bcero): 42
B TOM YHCIIE:
JIEKIIAN 18
MPAKTUYECKUE 3aHATHUS, CEMUHAPHI 24
MTPAKTUKYMBbI
n1abopaToOpHEIE pabOTHI
B MHTEPAKTUBHOU hopme




B JIGKTPOHHOH opme

BreayauropHast pabora (Bcero):

B TOM YHCIIe, MHAUBUAyaAbHas paboTa 00ydJaroIumxcs ¢ 36
npernojaBarelieM

MOJITOTOBKA KYPCOBOW pabOTHI /KOHTAaKTHas paboTta

IpYNIOBasi, HHIUBUAYyaIbHAs KOHCYJIbTAINS U HHBIC BU]IbI YICOHON
NEeSTeNbHOCTH, PEAYCMAaTPUBAIOIIHE TPYIIIOBYIO HITH
WHANBUIYAIHFHYIO paboTy 00ydJaronInxcs ¢ MpenojaBaTeIeM

TBOpUecKas pabora (3cce)

3 CamocTtosTenbHas pabota o0ydaronuxcs (Bcero) 66

4 TIpoMexyTOdHasI aTTECTAIHsI 00yJaromerocs cemectp A —

ak3ameH (364)

3. Y4eOHO-TeMATHYECKHUI IJIAH U COepP:KaHNe TUCIUIIIHHBI

3.1. YyeOHO-TEeMAaTHYECKHI IIJIAH

Tabnuma 5 - YyeOHo-TeMaTnyeckuil miaH ouyHoi opMbI 00yUeHUs

06 TpymoemkocTb dopma
ast 3aHATHI (Jac.) TEKYIIero
= TPYA KOHTPOJIS U
= 0EMK IPOMEKYTOUH
E Pas OCTh Ol aTTecTaluu
< JICJTBI U TEMbI JIUCIUTUIMHBI [0 3aHATUSM (6cez yCIIEBACMOCTH
= 0 0P0
= uac.) AyautopHbie
3aHATHS CPC
JICKII. | TPaKT.
Cemectp A 144 18 24 66
1. | Cdepuueckast acTpoHOMUS 30 4 6 20 Tect Nel
2. | Hebecnas mexaHnka 18 4 4 10 Tect No2
3. | Actpodusnka 36 6 10 20 | Tecr Ne3
4. | I'amakTHueckasi ¥ BHETaJaKTUIeCKas 24 4 4 16 Tect Ned
ACTPOHOMHUSI, KOCMOJIOTHSI I KOCMOTOHUS
5 | Dx3amen 36

3.2. Coaep:kaHue 3aHATHIA 10 BUAAM y4eOHOH padoThI

Ta6muia 6 — Coneprxanue AUCITUTUTMHBI

Ne
n/m

HaumenoBanue paznena,
TE€MBbI JUCIUILINHBI

Coz[epmaHI/Ie 3aHATUA

Coodepiicanue 1eKYUOHHO20 Kypca

1

Coepuueckana acmponomusn

11

Cdepuueckas acTpoHOMUSI.

I'eorpaduueckue koopauHatel. HeGecHas cdepa. OCHOBHBIC
JUHAW W TOYKH HebecHOW cdeprl. [opu3oHTANBHAS W
9KBATOPHAIBHBIE CHUCTEMbl HEOECHBIX KoopauHAT. V3MeHeHue
KOOpPJIMHAT CBETHJI MPHU CYTOYHOM JIBHXKCHHH. DKIUNTHKA U
IKIIUNTHYECKAs CHCTeMa HEOeCHBIX KOoOpauHaT. M3MmeHeHue
9KBaTOpHAIBHBIX KoopauHaT CouHIla B TeueHue roja. CyTouHblIit
xo11 CosHIa Ha Pa3HBIX ITHUPOTAX.

1.2

Bpems.  Cuctemsl  cuera
BpPEMEHH.

OCHOBBI M3MEpPEHUST BPEMEHH. 3BE3IHBIE CYTKH W 3BE3THOE
BpeMs. VICTUHHBIE CONHEYHBIE CYTKHM W WUCTHHHOE COJTHEYHOE
BpeMs. CpeHue CONHEUHbIE CYTKU U CPEHEE COTHEUHOE BPEMSI.
YpaBHenne BpeMeHU. CBSA3b CPETHETO COHEYHOTO BPEMEHHU CO
3Be3/IHbIM. MecTHoe BpeMsi W Joirora. BcemupHoe Bpews.
[Tosicnoe Bpems. HekpetHoe Bpemsi. (Ce30HHOE BpeMs.
Kanenpaps. JInHKs nepeMeHbl JaThl.

5



HaumenoBanue pasacia,

ConepxaHue 3aHATHSI

n/n TEMb! TUCIMIUIMHBI
2 Hebecnas mexanuka
2.1 HebecHast MmexaHuKa. I'eoneHTpuyeckass M TEJIMOLEHTPUYECKAs CHCTEMBl MHpa.
OMnupuueckue 3akoHbl Kermiepa. DnemMeHTH OpOWT IUIaHET.
OcHOBHBIE 33124 TEOPETUIECKON aCTPOHOMHHU 1 UX PEIICHUE Ha
OCHOBE 3aKOHOB MEXaHMKH U 3aKOHAa BCEMHMPHOTO TSTOTCHHS.
O06o00uieHHbIe ¥ yTOUHEHHBIE 3aK0HbI Kerutepa.

2.2 3aTMeHusl. Bo3mymiennoe  aBmwkenwe, Bo3mymaromas —cuia.  Cuna,
Bo3Mymaromias aBukeHue Jlynel. [lpunuBel W OTJIMBEIL
VYceroitunBocTh COTHEYHON CHCTEMBIL. 3ajava Tpex u Oojiee Tell.
ConHeyHble U JTyHHbIE 3aTMEHUS M YCJIOBUS MX HAaCTYIUICHUS.
Capoc.

3 Acmpogusuxa

3.1 Ob6mue CBEJICHUS o | Cocras u ctpoenne ConmHeuHoi cucTeMbl. [[maneTHbIe 000I0UKH.
ConHeuHoO cucTeMe IloBepxHOCTH TMJIaHET M CHOYTHUKOB. BHYyTpeHHee cTpoeHue

TUTaHET 3€MHOM rpyNIbl ¥ THTanToB. CTpoeHne aTMocdep TIaHeT
36MHOW TpyNIbl M TUTaHTOB. M3myueHue mijaaHeT M KIMMAT.
Heposmymennoe Connue. ConHeunsiii BeTep. CBs3b SIBICHUN HA
ConHue u muaHerax. MeTojipl UCClIe0BaHUS IJIAHET.

3.2 CrniektpanpHas Temnepatypsl 3Be3n. HopMmanbHble 3B€31bl M HMX CIEKTpHI.
KJIACCU(UKAIISL 3Be3n. | CrektpanbHass — knmaccudumkanusa.  [marpamma — «CrexTp-
duzuueckue CBETUMOCTB» U KJacchl cBeTUMOcTH 3Be3l. lllkama 3Be3qHBIX
XapaKTepUCTUKH Temneparyp. Maccel 3Be3n. Pasmepbsl 3Be3n. 3aBUCHMMOCTh
HOPMaJIbHBIX 3B€3]] «Panuyc-cBeTHMOCTB-Maccay.

3.3 VYcnosus YCTOMUYMBOrO | YCIOBUE  Tra30BOrO  pPaBHOBECUA.  YCIOBUE  JyYUCTOrO
coctosiHus 3Be3. CtpoeHue | paBHOBecHs. [ WMrantel u cBepxrurantbl. CyOrHMranTthbl. 3BE37bI
3Be37 pPAa3IMYHBIX KJAcCOB | TMIaBHOM mocienoBaTenbHocTH. CyOKapinuku. KpacHbele TUraHThl.
CBETHMOCTH. [Boiinbie | BolposkaeHHbIe 3Be3/bl: Oenble KapiWKH, HEUTPOHHBIC 3BE31bI,
3BE3/IbI. [Mynecupytomniue | yepHbie AbIpbl. OOIIME XapaKTEPUCTHKH JBOWHBIX 3BE3THBIX
MIEPEMCHHBIC 3BE3JbI. | CHCTEM. BI/I3yaJ'IBHO I[BOfIHLIe 3BC3/bI. 3aTMeHHbBIE IIEPEMECHHBIC
dusznyeckre  nepeMeHHble | 3Be3abl. CHEeKTpanbHO-IBOMHbBIE 3BE3[bl M TECHBIE JBOWHBIC
3BE3/IBL. cucremsl. Ilynbcupyromue nepeMeHHbIE 3BE3[bl. JPYNTUBHBIE

MEPEMCHHBIC 3BC3/IbI. HoBrie n CBCPXHOBBIC 3BC€3/IbI. HYJ]LCHPBI.
PentreHoBckue 3Be3Ibl. OpPYNTUBHBIE NEPEMEHHBIC 3BE3JIBL
HoBbie u cBepxHOBble 3Be3dbl. Ilynbcapel. PenrtreHoBckue
3BE3bI.

4 Tanakxmuueckasn u 6He2anaKmuyeckan ACMpoOHOMUs, KOCMO02UA U KOCMO20HUSA

4.1 lNanakTuyeckas u | l'anaktukn u ux crpykrypa. CoctaB u (u3HUecKHe CBOWCTBA
BHETAJIaKTU4eCKast rajJjakTUK. AKTUBHOCTb TaJlakKTHUecKuX suep. Ksaszapsl
aCTPOHOMHUS Pacnipenenenue ramakthk B mpoctpaHcTBe. OOpazoBaHue u

9BOJTIOLINS TaJIAKTHK.

Mneunsiii Ilyte. CoctaB m crpykrypa Hamed I'amaktukn.
Pacnipenenenne 3Be3q B ['amakTuke. 3BE3MHBIE CKOIUICHUS H
accoIanuy. IMUCCHOHHBIC TYMaHHOCTH. OCTaTKH CBEPXHOBBIX
3Be3n. MexsBesgHas melb M ra3. Kocmudeckne Jydn.
l'anakTtnyeckas KkopoHa W MarHuTtHoe Tmone ['amakTukm.
Panguousnyuenne Bojopoja. IIpocTpaHCTBEHHBIE CKOPOCTH
3Be3n. JBmxkenue Connua. Bpamenue u macca ["anaktuku.

4.2 Kocmonoruss u xocmoronusi. | Beenennas. Kocmonormueckuii mpunmui. Pazberanue raJakTuk.

Kuzur Bo Beenennoii.

PenukroBoe m3nydenune. @DoHOBBIE H3IydeHMs. Mogaenb
OJHOPONHOM wu30TponHONW Bcenennoil. Mopens «ropsyeit»
Bcenennoit.  PensituBHCTCKass ~ KOCMOJNOTHWS.  AHTPOIHBIN

npuHimn. [louck pa3yMHO kxH3HU BO BCeseHHOI.

6




Ne
n/n

HaumenoBanue pasacia,
TEMbI JUCHUIIJIMHBI

ConepxaHue 3aHATHSI

Cooeporcanue npakmuiecKux 3aHamuil

1 Cohepuuecxkan acmponomusn

11 Teopema o BbicoTe ceBepHOro | Teopema 0 BBICOTE CEBEpHOIO IOJIOCAa MUpPA HaJl FOPU30HTOM.
oJiroca MHUpa Hax | MI3MeHeHHe KOOpAMHAT CBETHJ IPU CYTOYHOM JBHIKCHHUH.
TOPHU30HTOM. l'ognunoe | Boruucnenue BbicoTl ConHmAa M 3Be31 B KyJIbMUHALUSX.
JIBYDKEHUS Connna. | M3meHnenne skBaTopuaibHbIX KoopAuHaT CoylHIAa B TEYEHHUE
Heb6ecHrle koopauHatel. | rofa. Cytounslii xo CoJHIa Ha pa3HBIX mupoTax. OnpeaeneHue
Bpewmsi. B3aMMHOTO PAaCITOJIOKCHHS OCHOBHBIX JIMHUHA M TOYCK HEOCCHOM

chepsl Ha 3amaHHOW Teorpadmueckoi mmpote. IlocTpoeHme
TOYKH MO 3aJaHHBIM HEeOeCHBIM KOoopAWHaTaM. Brrumcienue
BbicoThl ConHLIA M 3Be3d B KyjiabMuHamMAX. OmnpeneneHue
He3axonsamux ceetuil. IIpeoOpazoBanne cucTteM cueta BpeMeHH.
CBsI3p CpeAHEro COJHEYHOTO BPEMEHH CO  3BE3THBIM.
Omnpenernenue reorpapuuecKux KOOPAWMHAT TIO pe3yJbTaTamMm
ACTPOHOMHUYECKUX HaOIIOICHHH.

1.2 Onpenenenne  paccrostHud, | [lapammakTudeckuii TpEyroIbHHK U TPeoOpa30BaHIe KOOPIUHAT.
pa3MepoB u ¢opmer | Pedpakuums. [lapammakc. Paccrostaus. EguHuinbl uzmepeHus
HEOECHBIX Tell. paccTrosiHuil B acTpoHOMHHU. Pasmepbr u opma HEOSCHBIX Tell.

Omnpenenenne pazMepoB U (Gopmel mia”eT (mo ¢ortorpadusm).
Pasmepnl u popma 3emin.

13 Tect Ne 1 Cdepuyeckas acTpoHOMUS

2 Hebecnaa mexanuka

21 Bunumeie u nefictButensHble | BumiMmoe aBwkeHHWe TutaHeT Ha (GOHE 3Be3l. Y paBHEHHA
JBIKEHHSI HEOECHBIX Tedl. CHUHOJNYECKOTO JIBHKEHHS.

Ob6pamenne 3emnu Bokpyr Comnnia. Bpamenue 3eminu BOKpyr
ocu. Ilpeneccuss u Hytaums 3eMHOUM ocu. HepaBHOMEpPHOCTBH
BpauieHus 3emiau. HepaBHOMEpHOE U paBHOMEPHOE BpEMsl.
Opb6ura JlyHbl u ee Bo3MylueHUs. BuauMoe nBrkeHne U ¢asbl
Jlyns1. Ilepuogst oOpamenust Jlynel. Bpamenwe n nuOpanun
JIyHsbL

Omnpenenenre BUANMOTO MTOJIOKEHUS TUTAaHET Ha 3aJJaHHYIO JaTy.
Beruncienne aat 3aJJaHHbIX KOHQUTYpaIUi TUIaHEeT.

2.2 Tect Ne2 HebGecnas mexaHnka

3 Acmpogusuxa

3.1 Onpenenexnue Macc | Onpenenenue macc mianetr ConHeuHol cucteMbl. OnpeneneHne
HeOeCHBIX TeN. | Macc 3Be3/I.

Actpodortomerpus. Criocods! | bieck 3Be3n W Buaumas 3Be3nHas BenuuuHa. AOCOIIOTHAs

OTIpeNeNICHUs PACCTOSIHUM 110 | 3BE3[HAas BEJIMYMHA U CBETHMOCTH 3BE3I.

3BE3. Meton TPUTOHOMETPUUECKHUX MapajIakcoB. Meton
CHEKTPAIbHBIX apajUIaKCOB. 3aBHUCHMOCTh PACCTOSHHSI OT
nepuoja nyjbcauui ueden.

3.2 Metoapl  actpodusuyeckux | OnTudeckue TEJIECKOTIBI. [Ipuemuuku W3ITy4EHHUS.
WCCIIETOBaHUH. Crekrpanbheiii  ananu3.  Cnektporpadsl.  Ompejenenue

Temreparypsl HeOecHbIX Ted. Mukpodoromerpsl. [IpueMHHKH
W3JIyYEHUS. PanuoTeneckorsl. Onruyeckuit 5
panuonnTepdepoMeTpsl. THTEpdEpOMETpHS CO CBEPXUTMHHBIMU
O6azamu. IlpmemHmKM w3nmydeHus. PeHTreHOBCcKHWe, Y- W
HEHUTPUHHBIE  TEJECKOIIBI. [IpueMHUKH  W3ITy4eHUS.
HccnenoBanns ¢ KOCMUYECKUX allapaToB.

3.3 Commrre. [Tnanernsie | BuyTpenHee ctpoenue u pusuveckue xapakrepuctuku ColHIa.

0000uku. CBA3b ABJICHUN Ha
CoJHIIE U IIIaHETaX.

®dorocdepa Comnuna. ConHeuHast aKTHBHOCTb.

[InanerHeie 00070uYKku. [lOBEpXHOCTH TUIAHET W CIYTHUKOB.
BryTpeHHee cTpoeHHE IIaHET 3€MHOW TPYNIBI W THTaHTOB.
CtpoeHue armocdep IJIaHET 3eMHOM TIpylbl W THUraHTOB.




No Haumenoanue paznena,
n/n TEMBI JUCIUTIIIHBI Conepcanme sansTus
Uznyyenwe traner u knmMar. HeBosmymennoe CounHie.
Conneunsiit Berep. CBs3b sBienuit Ha COTHIIE U IIaHETaX.
3.4 OcHOBHBIE ¢usnueckue | CpaBHeHHe Onecka 3Be3l. Boruncienue abCOMOTHBIX 3BE3HBIX
XapaKTePUCTUKH 3BE3]. BEJIMYWH U CBETUMOCTEH 3Be3/1. Brrumcnenne mpocTpaHCTBEHHBIX
CKOpocTed 3Be3ll. BpluumcieHue wmacc JBOWHBIX — 3BE3I.
Knaccudukanms 3Be3IHBIX CIEKTPOB U OMpelesieHHe KIIACCOB
CBETUMOCTH 3BE3/1.
3.5 Tect Ne 3 Actpoduzuka
4 Tanaxmuueckasn u 6He2anaKmMuyeckan ACMpPOHOMUsL, KOCMOJI02UA U KOCMO2OHUS
4.1 Onpenenenune pacctosaHui 1o | OnpeaeneHne pacCTOSHUMN A0 TAIAKTHK MO SPKUM 3BE37aM U IO
rajakTUK. PaHHWE cTaguu | BUIUMBIM YIJIOBEIM pasMepam. OmpenencHue pacCTOSHUN 10
IBOITIONIAN Bcenennoii. | ramaktuk 1o medennaM W IO  CBEPXHOBBEIM  3BE3/aM.
[Ipoucxoxnenue mianeT. | OnpeneneHue pacCTOSAHUH 10 FalakTHK 10 KPACHOMY CMEILEHUI0
OBOJIIOLHS 3€MITH. CIIEKTPaJIbHBIX JUHUHN. [IepBUYHBIA HYKJICOCUHTE3. DBOJIIOIUL
XUMHYECKHUX 3JIEMEHTOB B KOCMOCE.
4.2 Tect Ne 4 lanakTudeckas v BHETAJIaKTHYECKast aCTPOHOMUS, KOCMOJIOTHS U
KOCMOTOHUS
[IpoMexyToUdHast aTTEeCTaIHS - SK3AMEH

4. IlopsAIOK OLICHUBAHUSA YCIIEBAEMOCTH U C)OPMHUPOBAHHOCTH KOMIIETEHIIUI
o0y4yarouerocs B TeKylei U NpoMe;KyTOYHOM aTTecTaluu

HJ’IH MOJ0XKUTEIBHOM OIIEHKH II0 pe3yibTaTaM OCBOCHUSA AUCHUIIIMHBI o6yqa10meMyc;1

H606XO,I[I/IMO BBIIIOJIHUTE BCC YCTAHOBJICHHBIC BHU/IbI y‘IC6HOI>i pa6OTI>I. OHGHKa pEe3yIbTAaTOB

paboTsl oOydatomerocst B 6aiiax (Mo Bujam) rmpuBeaeHa B Tadbmuie 7.

Tabnuua 7 - bamibHO-pedTHHIOBast OLIEHKa Pe3y/IbTaToOB yueOHOI paboThl 00y4aronmMxcs 1Mo

Bugam (bPC)
VYuebnas padora| Cymma | Bunasl u pe3ynbraTsl OneHka B aTTecTaluu Banne
(BUIBI) OaJioB y4eO0HOH paOoTHI
Cemectp A
Texymas 60 |Jlekumonnsle 3ausTHA |1 6aJ1T - ocemeHre | JTeKIMOHHOTO 0-9
yueOHas paboTa (KOHCTIEKT) 3aHATHUS
B ceMecTpe (9 3ansTHIT)
(ITocemienue [pakTrueckue 3ausaTust |1 6aI - nocemienre 1 MpakTUYECKOro 12 - 36
3aHSATHHA 1O (petenue 3amanuii) (12 [3ausTus
pacIUCaHuIo U 3aHSITHN) 3 0aJi1a - nmoceuieHue 1 3aHATHS U
BBITIOJIHEHHE CYIIECTBEHHBIN BKJIA/I HA 3aHATHH B
3aJIaHui) paboty Bceil rpymniisl
Tect (4 paboThI) 3a oauH TecT, ot 6 10: 24-48

7 6amnoB (BeimosHeHO 51 - 60%

3aJIaHuil)

8 6ayutoB (BBITIONHEHO 61 - 65%

3aJaHui)

9 6a/10B (BBITTOIHEHO 66 - 75%

3aJIaHuil)

10 6annoB (BeimonHeHO 76 - 85%

3aJaHu)

11 6anaoB (BeimonaeHo 86 - 95%

3a/IaHuil)

12 6annoB (BeimonHeHO 96 - 100%

3aJTaHuil)
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Uroro mo Tekymeii pabote B cemecTpe 36 -93

[Ipomexyrounasi| 40 |YcTHBIH ompoc 1Mo 12 6ans0B (IOpOroBOE 3HAYEHHE) 12 -30

arrecTanus BONpocaM OmiieTa 30 6as10B (MakCUMAIBHOE 3HAUCHUC)

(3K3ameH) Pemenue 3amanus 3 6aa (IOporoBoe 3HAUCHUE) 3-10
omera 10 6as10B (MaKCHMaJIbHOE 3HAUCHIIC)

HToro no npomexyTo4HoOM aTTecTanuu (3K3aMeHY) 15-40

0ayIoB
CymMmapHas oneHka o quciuminne: Cymma 0ajioB TeKymel u mpoMexkyTouHoi arrecraruu 51 — 100
OaIIoB.

5. MaTepua/IbHO-TeXHUYECKOE, IPOrPAMMHOE U YU4eOHO-MeToAn4ecKoe
o0ecreueHne TUCHUIIINHBI

5.1. YueOHas aurepatypa

OcHoBHas1 yyeOHAasi IUTEPATypa

1. I'yceitnxanoB, M.K. OcHOBBI acTpoHOMHUU: y4eOHOE MocoOue [DIeKTpPOHHBIN pecypc] :
yuebnoe nmocodue / M.K. I'yceiixanos. -4-e uzg.— OnekrpoH. naH. — Cankr-IlerepOypr : Jlanb,
2019. — 152 ¢. — Pexum nmocrymna: https://e.lanbook.com/book/114684.

JlonoiHUTE IbHAS JJUTEepaTypa

1. ACTpOHOMHUS U aCTPOHOMHYECKOE 0Opa3oBaHue [DneKTpoHHbIH pecypc]/- DiekrpoH. [aH.
— aMypCKUH T'yMaHUTapHO-TIEaroru4ecKuil rocyaapcTBeHHbl yHuBepcurer, 2014. — Nel. —
Pexxum nmoctyna: https://e.lanbook.com/journal/2456 .

2. Ipo6unk, T.FO. ActpoHOMUS: JIaOOpaTOPHBIA MPAKTUKyM [DnekTpoHHbId pecypc] /T.1O.
Hpo6uuk, K.II. Mamykos, B.II. HeB3opoB.- Dnektpon. [lan. — KemepoBckuil rocynapcTBeHHbII
yauBepcureTt, 2014. — 102 c. — Pexwum nocryna: https://e.lanbook.com/book/61398 .

3. 3acoB A.B., ActpoHomus [DnektponHsiii pecypc] / A.B. 3acos, 2.B. Kononosuu. —
OnektpoH. gaH. —  Owsmarmimr, 2011. — 256 c¢. — Pexum  gocryma:
https://e.lanbook.com/book/2370.

5.2. MaTepuajibHO-TeXHUYECKOE U MPOrpaMMHoOe o0ecreyeHue JUCHUIINHbI

VY4eOHble 3aHATHS 110 AUCHUIUIMHE TPOBOAATCS B yueOHbIX ayautopusix KI'TIN KemI'V:


https://e.lanbook.com/book/114684
https://e.lanbook.com/journal/2456
https://e.lanbook.com/book/61398
https://e.lanbook.com/book/2370

HaumenoBanue
yueOHBIX
MPEIMETOB,
KYpCOB,
JCTIATUTAH
(Monyneit),
MIPAaKTUKU, HHBIX
BUOB y4eOHOU

HaumeHoBaHMEe TIOMEIIEHUIA JJIs1 IPOBEJICHHS BCEX BUIOB YUCOHOM
JeSITeIBHOCTH, MPEIyCMOTPCHHOM YUCOHBIM IUTAHOM, B TOM YHUCIIE
MOMEIICHUS JIJIsl CAMOCTOSATEIILHON paOOThI, C YKa3aHHUEM MEePCUHS
OCHOBHOT'O 000pY/IOBaHHMs, y4eOHO- HATJISATHBIX TOCOOUH U
HCIIOJIb3YEMOT0 MPOrPaMMHOTO 00eCIIeYCHUS

Anpec (MECTOMON0XKEHUE)
MOMEIICHUI I
NPOBEICHUS BCEX BHJIOB
yueOHOM NesITeNIbHOCTH,
MIPEeIyCMOTPEHHON yIeOHBIM
IUTaHOM (B CITy4ae
peann3anun
o0Opa3zoBaTenpHON

JIeATeIbHOCTH, MPOTPaMMBbI B CETEBOI
MPeTyCMOTPEHHBIX (dbopmMe TOMOTHUTETHHO
yqe6HLIM IJIaHOM YKa3bIBaCTCsI HAUMECHOBAHUE
00pa3oBaTenbHOM OpraHusanuu, ¢ KOTOPou
HPOrpaMMEI 3aKJII0YEH JIOrOBOP)
AcTpoHOMUS 327 Y4eOHas ayaAuTopus JJis IPOBEACHUS 3aHATUI 654027, KemepoBckas
JIeKIIHOHHOTO THITA, CEMUHAPCKOTO (IIpaKTHYECKoro) Tuma, |o0macts - Kysbacc, T
JUTSL TPYIIIOBBIX U UHIUBUIYaTbHBIX KOHCYJIBTAIHH, Hogoxky3uenk, IIp-KT

TEKYILETO KOHTPOJISI ¥ TPOMEXKYTOUHOU aTTeCTalluu
(MynbTHUMEMITHAS)

Criernanm3upoBanHas (yaeOHas) MeOelb: JOCKa MelloBas,
CTOJIBI, CTYJIbSI

O0opyaoBaHue s IPE3CHTAIMK y4eOHOTO MaTepuaa;
KOMITBIOTEP TPETIOIaBaTelNsl ¢ MOHUTOPOM, TIPOEKTOP, IKPaH,
aKyCTHYecKasi CHCTEMa

Hcnonb3yemoe nporpammuoe obecreuenune: MS Windows
(Microsoft Imagine Premium 3 year mo cyOmuIieH3nOHHOMY
norosopy Ne 1212/KMP ot 12.12.2018 r. 1o 12.12.2021 1.),
LibreOffice (ceoboano pacmpocrpansemoe I10),
antusupycnoe [10 ESET Endpoint Security, numeH3us
NeEAV-0267348511 nmo 30.12.2022 r.; Mozilla Firefox
(cBobomHO pacmpoctpansemoe [10), Google Chrome
(cBoGoHO pacnpocTtpanseMoe [10), Opera (cBoOoIHO
pacnpoctpansemoe I10), Foxit Reader (cBo6oanO
pacnpoctpansemoe I10), WinDjView (cBobonHO
pacmpoctpansiemoe [10), Sunexc.bpaysep (oreuecTBeHHOE
cB00O0HO pacnpoctpansemoe [10).

WnTteprer ¢ obecnieyenuem goctyna B SUOC

[uonepckuit, 1.13, mom.1

5.3. CoBpemeHHbIe MPo¢ecCHOHAJIbHBIE 0a3bl JAHHBIX U HH(POPMAIUOHHBIE

CIIpaBOYHBIC CUCTEMbI

1. Undpopmannonnas cucrtema «EnnHoe OKHO JocTyma K oOpa3oBaTeNbHBIM pecypcam» -
http://www.window.edu.ru.

2.Actpodusmnueckuit mopran AFPortal.ru - http://www.afportal.ru/
3. PHYS-PORTAL.RU - ®usnveckuit napopmMaimonHsiii moprai. - http://phys-portal.ru/

6. Unble cBeeHUsI U (MJIU) MATEPHAJIbI

6.1. IlpuMepHbIe TeMbI MMCbMEHHBIX YUeOHBIX padoT

Tect Nel
Cdepuueckast acrpoHOMHS
BapuanT (o6pa3zerr)

3aganue Al (BbIOepuTe OIMH BADHAHT OTBETA)

IIpu HaGJ01eHUH BUIHO, YTO BCe 3Be3/bl MOAHUMAIOTCA Beé Bbile M Bblle. Habnonarean

CMOTPHT...
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1) Ha ceBep; 2) Ha 10T} 3) Ha3aman; 4) Ha BOCTOK.

3aganue A2 (BbIOepHTE HECKOJIBLKO BADUAHTOB OTBETA)

CeBepHblii 110JIIOC MUpa - ITO. ..

1) [Monsipras 3Be31a;

2) Touka, BOKPYT KOTOPOH JBHXKYTCS BCE 3BE3IbL;

3) TouKa nepeceyeHusi OCU MHUpa C MOBEPXHOCTHIO HeOeCHOM chephl, BOKPYT KOTOPOH MPOUCXOAUT
BHUJIUMOE BpalieHue HebecHon chephl;

4) camas sipkas 3Be3/1a Ha Hebe.

3ananue A3
YcTaHoBHTE COOTBETCTBHE MEKIY CHCTEMAMHU HeOeCHBIX KOOPANHAT U UX MPUMeHEeHHEM
CucTeMbl KOOpAMHAT: BapuanTtsl oTBeTa
A) cocraBlieHHE AaCTPOHOMHYECKHX Kapr,

1. l'opuzonranbHas KaTaJoroB U aTJiacoB

2. [lepBas sxBaTOpUaIbHAs b) usmepenue Bpemenu

3. Bropas skBaTopuanbHas B) naGmronenus

4. Dxnunruyeckas I') onipenienenne opOUT HEOECHBIX T
3aganue A4
YkaxuTe NpaBUJIbHYIO NOCJIEI0BATEIbHOCTh (0T MeHbIIEro K 00/blIeMy) B CTPYKTYPHOI
Hepapxum:
a) TaJJaKTUKH; 0) IJIaHEeTHI; B) 3BE3/IbI; r) MeraranakTuka.

3ananue AS (BbiOepuTe OJUH BAPUAHT OTBETA)
Ha 3emuie 1eHb paBeH HOYM KPYIJIbIM I'0J ...
1) Ha NONSAPHBIX Kpyrax; 2) Ha BKBaTOpE;
3) Ha TpomnuKax; 4) rpaBUTAaLlMOHHBIM B3aUMOJEHCTBHEM.
3ananue A6 (BbIOepuUTEe OJJMH BAPUAHT OTBETA)
KynabMuHanuu cBeTuI - 310...
1) 12 vacos aus mist Connia u 12 yacoB Houu [yist JIyHBI, TUIAHET U 3BE3]T;
2) sIBIICHWS TIEpECcEeUEHUsI CBETHIaMH HEOECHOTO MEpH/IHaHa,
3) Bocxoxa Counira yrpom u JIyHBI BeuepoM;
4) sBJIEHUS MEPECEYSHHUs CBETHIAMHU TIEPBOTO BEPTUKAIBHOTO KpyTa.
3ananue A7 (BbiOepuTe HECKOJIBKO BAPHAHTOB 0TBETA)
CouaHile 321110 B TO4Ke 3anajaa. B 3To 1eHb 0HO B301ILJIO B ...

1) TOYKe BOCTOKA; 2) B TOUKe, a3UMYT KOTopoii paseH 270°;
3) B TOUKe, a3UMyT KOoTopoii paBen 90°; 4) B TouKe, a3UMYT KoTOpoii pasen -90°.
3aganue A8

YCTaHOBUTE COOTBETCTBHE MEKIY MOJIOKEHHEM 3Be3Abl M H3MepsieMbIMH /s Hed
BEJIMYMHAMH.
Koopaunarsl 38e3161 Perya (o JIbBa) a = 10"05™, 6 = 12°18'.

ITonoxeHue 3Be3/bL: Bapuantsl oTBeTa
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1. BbicoTa HaJl TOPH30HTOM B BepXHeil KynbMuHanuu B Mockse | A) 46933

(p = 55%5") B) 10"05™
2 .BbicoTa HaJl TOPU30HTOM B HMKHEH KyJIbMUHAIUU B MOCKBE B) -21°57'
3. 3Be3HOE BpeMs B MOMEHT BepXHei Ky/IbMHUHALMH B Apxanrenbcke | ') 22705™
(¢ = 64°35")

4. 3Be31HOE BpeMsi B MOMEHT HID)KHEH KyJIbMHHAUK B MOCKBe

3aganue A9

Yka:kuTe NpaBUJILHYIO [10CJ1€10BATEJIbLHOCTH B HEPAPXUH NPUYHH, IPUBOASIIMX K CO3JaHUI0
CHCTEeMBbI CPe/IHEro COJIHEYHOI0 BpeMEeHM:

a) HAKJIOH 3KIIMITUKH K HEOECHOMY 9KBaTOPY;

0) IHEBHAs JESTEIILHOCTD YEIOBEKA;

B) 3JUIMIITUYHOCTb 36MHON OPOUTHI.

3aganue A10

YcraHoBHUTE COOTBETCTBHE MeEXKAY HA0JI01aeMbIMU 00beKTAMHU M €IMHHUI[AMH HM3MepeHHs
PACCTOSIHUS B ACTPOHOMMHU.

OOBEeKTHI: BapuanTsl oTBera:

A) mapcek
1. ITmanersr COTHEYHOM CUCTEMEL b) cBeToBoii ron
2. 3Be3pl. B) actpoHomuueckas eauHuIIA

3ananue Bl (BbiOepuTe OAUH BAPDHAHT OTBETA)

«Ha nepekarte urpaJjia nojiHosoaHas pexka. Hax jeBbiM, oT10rMM Oeperom B 0e300.1a4HOM
3Be3lHOM HeOe cusiia noaHas JlyHa, m cepedpucras mosoca cBera Iepepe3aja peky,
TeKYyULYIO0...»

1) Ha ceBep; 2) Ha 10T; 3) Ha 3amap; 4) Ha BOCTOK.

3aganue B2 (Bp10epuTe HECKOIBKO BADHAHTOB 0TBETA)

He3saxoasias 3Be31a HaGJai01aeTcs B BepXHeil KyJILbMUHALMM HA BbIcoTe 54°46', a B HMuKHei
— na BbicoTe 35°54'. Illupora MecTa HAGJIIOAEHHS M CKJIOHEHHE TOM 3Be3/IbI PABHBI. ..

1) ¢ = 80%34; 2) ¢ =45%20"; 3) & = 45%20; 4) 5 =280%34".

3aganue B3

YcraHoBuTE COOTBETCTBHE MeXKAY (PAKTAMHU U COOBITUAIMM:

dakTel: CoObITHsA

. A) Beenenue B Poccuu rpuropuanckoro Kanesaaps

1. B okts0pe 21 nens b) Pedopma kanennaps Ilanoit Pumckum I'puropuem X111
2 .B depane 15 nueit | B) Benenue kanennaps KOnuem Lezapem

3. B aBrycre 31 nesp I') Peopma kanengapss OktaBHaHOM ABIyCTOM

3amanue B4.

YcTaHoBUTE COOTBETCTBHE MEKIY AaTamMu U Koopaunaramu Costnuna B Mockse (¢ = 55%45"),
BbIOMPasi BADHAHTHI U3 CIIHCKA M 3aI0JIHSAS Ta0uIy:

Bapuanrer:

A.-57°41';  B.-34°15';  B.-23%26'; TI.-1049'; 1. 09 E. 10°49';
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XK. 23%26'; 3.34°15'; M. 57%41'; K. 90°; JI.180°; M. 270°.
Jlata a 5 Nax P

21 maprta

22 UIoHA

23 ceHTsa0ps

22 nexalps

3ananue BS. BoinmosinuTe 3aganue, moJ1y4as pe3yJbTaThl M0CJA€10BATEIBHO.

Korna IOnurep HaxoaurTcss Ha paccrosiHum 4,2 a.e. oT 3eMJM, €ero TOPU30HTAJIbHBIN
napajjiake pases ... . [Ipu 3tom boabmoe Kpacnoe narao FOnurepa Buano ¢ 3emin noa
yriom 10”. JluHeiiHbIi pa3Mep 3TOro KpynHeiiero nuukjaoHa B CoJIHEYHOH cucTeMe paBeH

Keiic-3aganue.

Ilepen Bamu «Hemas» kapTa y4acTKa 3Be3HOr0 Heba

ITox3anaua 1.

OTroxnecTBUTE CO3BE3IMs U ONpeAeuTe BpeMs rojaa, Korjaa yao0Hee Bcero nNpoBOAUTH €ro
Ha0JII0AeHHUe.

IMoazanaua 2.

OTo:knecTBUTE SIPKHE 3BE3/1bI U ONPeAeJNTe UX IKBATOPHAJIbHbIE KOOPAMHATHI. Boluuciaure,
HAa KAKOH BBICOTE HA/I TOPU30HTOM U B Kakoe BpeMs OyAyT KyJ1bMHHHPOBATH 3TH 3Be3/1bl B
HoBoxky3nenke 1 uions. Mo:xxHo jiu 0yaeT Ha0101aTh 3TH 3Be3/IbI B 3TO Bpems ?

o' .
]

+15°00'

21hoom 20h00m : 1onoom ¢ - 18h00m o 17hoom” ® ’ 16h00m

Tect Ne2
Hebecnas Mexanuka
BapuanTt (o0Opazerr)
3apanue Al
YcTraHoBHTE COOTBETCTBHE MEXK/IY ONpe/ie/ieHHeM BeJJMYUHBI U €€ Ha3BaHHeM

OHpe,Z[CJ'ICHI/ISI ’ BapI/IaHTLI OTBCTa
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1. Bumumoe ¢ 3emim B3auMHOE | A) dJOHTAIUSA
pacnosnoxenue miaHeTsl 1 CosHua b) xondurypanus
2. Yrom, moa KOTOphIM CO CBETWJIAa BHJCH | B) BUIUMBIN yriioBol pa3mep
paauyc 3eMiu I') cyrounslii mapayiakc
3. Buaumoe ¢ 3emun yrioBoe paccrosiaue | J1) TOIuYHBIN mapaiiakce
rwianetsl ot ConHna
4. Yron, moa KOTOPHIM HAaOJIOAATEIIO

BUJEH JUCK CBETHIIA

3aganue A2 (BbIOepuTe OIMH BAPHAHT OTBETA)

Benepa HaxoauTcst B Hau0oJIb1IeH 3anaqHoi d1oHranuu. OHa BUIHA...

1) yTpoM Ha BOCTOKE; 2) Be4uepoM Ha 3amaje; 3) B MIOJTHOYB; 4) BCIO HOYb.
3ananue A3 (BblOepuTEe HECKOJIBKO BAPUAHTOB OTBETA)

Bo Bpems MOJHOTO COMHEYHOrO 3aTMEHMSI HENAJIeKO OT COJIHEYHOrO JIMCKa OBbIBAIOT BUJIHBI
rtaHeThl. Eciy BUIHBI TONBKO ABE MIIAHETHI, TO 3TO. ..

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

3aganue A4

YcTraHoBHTE COOTBETCTBHE MEK1Y IlepUOAaMU 00paleHus1 HeOeCHBIX TeJl

[lepuoas! oOparieHus: Bapuants! oTBeTa

1. Cugepuyeckuii mnepuoj oOparieHus
Mapca pasen 1,9 rona. Ero mpotuBoctosinus | A) 1320 cytok
MIOBTOPSIIOTCA YEPE3. . .

2. Hwxname  coegunenuss  Bewnepsl | b) 767 cytok
MOBTOPSIIOTCA Kaxkable 1,6 rona, a MOJHBIN
obopotr Bokpyr Comnna Benepa cosepmiaer | B) 398 cyrok
3a...

3. HaGmonarens 3amerms, uto Hekas | [') 225 cyrok
ianeTa otxoaut ot ConHua K BOCTOKYy Ha 90
kaxble 505,25 cyrok. Bpems oOparenus stoi
11a”eTsl BOKpyr CollHIa paBHo. ..

4. Cupepuueckuil nepuoj oOpaleHus
IOnutepa pasen 12 romam. IlporuBocTosiHMs
IOnurepa noBTopsroTCS Uepes. ..

3aganue AS

YkaxkuTe NpPaBUJIbHYI MOCJI€I0BATEIbHOCTL OCHOBHBIX (pa3 JIyHbI B TeueHHe OHOIO
JIYHHOTO Mecsilia MocJje JyYHHOr0 3aTMEeHusI:

a) HOBOJIYHHE; 0) MOTHOJTYHHE;  B) MEepBas Y€TBEPTh; T') IOCJICTHSIS Y€TBEPTh.

3ananue A6 (Bbi0epuTe HECKOJIBKO BAPUAHTOB 0TBETA)
B nenb JerHero cosHuecrossHusa IOnurep B mMpoTMBOCTOAHMHM KYJbMUHUpYeT B MockBe

(9=5545") ...

1) Ha BeicoTe 1049’ Hax TOPU30HTOM; 2) Ha BeICOTE 5741’ Hax TOPUZOHTOM;
3) B 12 yacoB HoOuwH; 4) B UCTUHHYIO MOJTHOYb.

3ananue A7
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YcTaHoBHTE COOTBETCTBHE MEKIY XapAKTePUCTHKAMM IBHAKEHHS KOMeT U (POpMOii X OPOMT.

XapakTepUCTUKH IBUKEHUSI KOMET: Bapuantsl oTBeTa

1. KomeTa co ckopoctbio 65 km/c mponuta Boau3u CosiHIIa Ha | A) MO OKPY>KHOCTH
paccrosauu 0,42 a.e. DTa KOMeTa IBUTAJIACh TIO. ..
2. B 1965 r. xomera HUkein-Cexku mnpouuia cBoil mepurenuil Ha | b) mo smnumncy
renuorieHTpuaeckoM paccrosiaun 0,0083 a.e. co ckopocthio 480 kwm/c.

DTa KOMeTa JIBUrajach 1o... B) o mapa6oute
3. Komera 1954 |l npomuna cBoil nepurenuii Ha paccrosiHuu 1,24 a.e.
CO CKOPOCTHIO 36,5 KM/c. ITa KOMeTa JBUTAIACH TIO. .. I') mo runep6oute
3aganue AS.

BobinosinuTe 3a1aHue, Nojay4vasi pe3yJbTaThl MOCI€10BATEIBHO.

CuHoauueckuii mepuoa BepxHeii mianersl 417 cyrok. E€ cunepuyeckuii mepuoa paBeH ... .
Cpennee paccrosinue 310 mianersl oT CosiHIA PABHO ... .

3ananmne A9 (BbIOepuUTEe 0OJJMH BAPUAHT OTBETA)

Ecsin Bol peminiin Hadaronats JIyHy 3a Henediro 10 3aTMeHusi, To Bam cienyer uckartsb eé cpasy
nocJje 3axona CoJHuna...

1) Ha BoCTOKE; 2) Ha 3anaje; 3) Ha 1ore; 4) Ha ceBepe.
3amanne A10
YcranoBuTe coorBeTcTBHE MexKAY (pa3oil JIyHbI H yca0BHAMH €€ BUIMMOCTH.
®a3bl JIyHsI: Bapuants! oTBeTa
1. Pactymas Jlyna naGmtogaercs. . . A) yrpom
2. YosiBaromas Jlyna Habmogaercs. .. b) Beuepom
3. [lonnas Jlyna naGnronaercs. .. B) B moiHOYB

3aganue Bl (Bb10epuTe HECKOIBKO BADHAHTOB 0TBETA)

Ha0nronaercs HebecHoe Tes10, uMewnee cuHoau4deckuii nepuon 1,25 roga. Ero cuaepnyecknii
nepuoja u cpeaHee paccrosuue or CoJlHIA PABHBI...

1) 1,25 rona; 2) 5 ner; 3) 16 a.e; 4)292a.e..

3ananue B2 (BbiOepuTe 0JUH BAPDUAHT OTBETA)

Habaroparenan, Haxoasimmiicss Ha 3eMHOM JKBartope, Bce Bpemsi BuAMT MC3 y cedst Han
roJIOBOii. ITOT CIIyTHUK o0paiaeTcs BOKPYT 3eMJIH ¢ JIMHEHOH CKOPOCTHIO ...

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

3aganue B3

BeinoJsinuTe 3aganue, moay4asi pe3yJbTaThbl 0CJICA0BATEIBHO.

C 3emJiu BUIHO, uTO BeHepa HaxoauTcst B HauoOoabeii djouranuu (47) ot Cosnna. Ipu 3Tom
paaMoOMMIyYJIbC, HampaBjieHHbIH K Benepe, Bo3Bpatmiaca Kk 3emie 4epes3 4736°
I'eonenTpuyeckoe paccrossHue BeHepbl BO BpeMsl paguo/0Kalluu paBHoO ... . PaccrosiHue
Benepsnl or CostHlia cocTaBJisierT ...

3ananue B4.
YcranoBuTe COOTBETCTBHE MEXKIY SABJICHUSIMH ¥ PUYNHAMH, MX BbI3bIBAIOIIIMMU:

SIBieHus: BapuanTsl oTBeTa
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1. Ilpeueccus 3eMHOM ocH A) Bo3mymaroiiee 1eiicTBHE MIIAHET-TUTAHTOB

2. IlpunuBbl U OTIUBBI b) Bo3mymaromiee nevicteue Jlynsl u ConHua

3. Yensabunckuit meteoput (2013 r.) | B) I'paButanimonnoe nputsxenue Jlynoi u Comaiem
IKBATOPHAIBLHOTO B3IYTHS 3eMIIU

3ananue BS.
Bri0epuTe BapHaHTBI COIVIACHO TEKCTY 3aJaHUs.
B3rusinyB Ha He00, JIETKO OTJIMYUTH

1. 3Be3anI OT IJIAHET ) 2. biau3kne KOMeTbI OT JaJIeKMX TYMAHHOCTel
NMOTOMY, YTO
A) 3Be3/1bl MEPLAIOT; b) IInaneTts! OBICTPO IBUKYTCS;

B) Komersl ouens sipkue; ') KomeTbl ObICTPO IBUXKYTCS.

Keiic-3apanue.

Ha pucynke nokasan Tpek mianersbl CoJiHe4HO# cucTeMbl (110J105keHHe CPe/iu 3Be3/] B pa3Hble
MOMeHThI BpeMeHH). [10J105keHusi, 0TMeYeHHbIe KPYKOYKAMHU, OTCTOAT APYr OT Apyra Ha 10
JAHel, 1aThl MoANMcaHbI Yepe3 30 qHei.

IMoazamaua 1.

B kakoM HanpaBJ/ieHUM IBUKETCS IUIAHETA — B IPAMOM WJIM B NONSAITHOM ?

B kakoii KOH(Urypanuu HAXOAUTCH IJIAHETA B CPeJHell TouKe Tpeka ?

Kakast 310 nu1anera — BepXHsisi MJIM HUKHSASA ?

KakoBo Bugumoe cyrouHoe nepeMenieHue miaHeTsl (B cpeHel ToYKe Tpeka) ?

IMoazanaua 2.

Onpenennre BeJUYUHY 00JIb1IOH I0JIyOCH OpOMTHI I1aHeThI. Kakasi 310 niianera ?

i l |-14°
BECHI
CKOPIVOH /
| / 1-16°
) L . . .
29.VI_ _ 29Vl ©
i 30.V 180 =
30.1V 28.VIIl 5
31.111 T
2 . . g
— | R_‘“‘-Hh@ . -
- . / . 200 O
..
i |.220
* |
| | |
16h 24m 16h 12m 16h 00m 15h 48m 15h 36m

I'Ipﬂmoe BOCXOXAEeHNe

Tect Ne3.
Actpodusuxa
BapuanT (o6pa3zerr)
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Cnpagounvie OanHble

Ao0cosnoTHast 3Be3aHas Bemunna Cosnna 4,77™, eceerumocts Cosnna 3,8:10% Br.
Yacrs 1. [l1aneTsl

3ananue Al BoiOepure BAPHAHT COTJIACHO TEKCTY 3aJaHMS.

YcraHoBHTE COOTBETCTBHE MEXKIY MJIAHETAMU U I[BETOM Heda THeM

[lnanera: BapuanTs!l oTBeTa
A) roiryboit
1. Benepa b) Gemnprit
2. Mapc B) opanxeBbiii
3. Mepkypuit I') uepubii
J1) >xenThIii

3ananue A2 VYkakuTe MNPAaBUJIbLHYKH I0CJI€I0BATEJbHOCTh B HepapXuM MPUYMH,
o0ecreyuBaOIIMX PeryJsipHYI0 CMeHY BpeMeH roja Ha 3emJie:

1) Ob6pamenue 3emnu Bokpyr ConHIa;

2) Haxiion ocu BpameHust 3eMJIH K IIIOCKOCTH €€ OpOUTEHI;

3) [TocTOSIHCTBO HAKJIOHA OCH BpalIeHUs 3eMJIU K TNIOCKOCTH €€ OpPOUTHI.

3ananue A3 (BbiOepuTe OIMH BAPHAHT OTBETA)

AHTHNIAPHUKOBBIN 3(PpekT — 310 mnpos3paydHocTtb armocpepsl i HNK-uznydyenus
NOBEPXHOCTH IVIAHETHI U HENPO3PA4YHOCTh A1 Y ®- u onTu4eckoro usiaydenus Connna. On
BO3HHUKAeT...

1) Ha mpoTHBOCOIHEYHON cTOpoHe MepKypus;

2) Ha MPOTUBOCOJIHEUHON cTOpoHEe Benepsr;

3) Ha 3emuie B TOM MOJIyLIapUH, TJ€ B JaHHBIM MOMEHT 3UMa;

4) Ha Mapce nocne nbuieBoi 0ypu.

3aganue A4 (BbiOepuTe HECKOJIBLKO BADUAHTOB OTBETA)

C nomMoub10 painoI0KaAlui MOKHO ONIPEAeIUTh...

1) HanpaBiieHUE BpallleHUs MJIaHETHI; 2) HampaBlIeHUE IBUKCHUS TUIAHETHI;

3) paccTosiHME A0 TJIAHETHI; 4) TemriepaTypy NOBEPXHOCTH IJIAHETHI.

3aganue AS YcTraHOBHTE COOTBETCTBHE MEHK/AY OIIMCAHMEM SIBJICHHS M €r0 HA3BAHHEM

Onucanue sIBICHUSA: BapwnanTs! oTBeTa

1. cBeueHHE BEpXHUX CJIOEB aTMOC(hEphl A) coiHeuHbIH BeTep
2. CONHEYHBIA CBET, PACCESHHBbIM Ha MEXIUIAaHETHOH MbUIM B | b) 301MakanbHbI cBeT
IIJIOCKOCTH SKJIMITUKA B) nonsipasle custHuSA

3. PaaruoOn3IyudCHUC BOSMYIICHHOT'O COJ'IHI_Ia

3aganue B1 BoiOepuTe BADHAHT COTJIACHO TEKCTY 3aaHUSA
YceTraHoBHTE COOTBETCTBHE MEKIY XapPAKTEePUCTHKAMH MJIAHEThl M MX 3HAYEeHUSIMHU
Panuyc Mapca pasen 3,99 106 m, a macca — 6,4:10% kr.

XapaKTEepUCTUKH TJIAHETHI: BapuanTe! oTBeTa
1. [TepBas kocMuveckasi CKOPOCcTh Ha Mapce paBHa... A) 3,55 xm/c
2. Bropas kocMuyeckasi CkopocTb Ha Mapce paBHa. .. b) 7,91 km/c
B) 5,02 km/c
) 11,18 xm/c

3aganue B2 (BbiOepuTe OAMH BAPHAHT OTBETA)
IIpu norJiomieHNU KOMETHBIMH SI/IPAMHU COJTHEYHOT'0 U3JIy4YeHUs! IPOUCXOIHUT. ..
1) mnaBneHuE JIHI0B; 2) cyOnumManus JibJ10B;
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3) KuMneHue BOJbL; 4) ucnapeHue BOJIbI.

Yactsb 2. 3Be31b1

3ananne A6 YcraHOBUTE COOTBETCTBHE MEKIY onpeneneHneM GoToMeTpruecKoil BeJTHYNHbI
U ee HA3BaHHEM

Onpenenenue: BapuanTe! oTBeTa

1. ocBeleHHOCTD, co3/jaBacMasi HEOECHBIM TEJIOM Ha IIPUEMHUKE | A) CBETUMOCTb
U3IY4EHUs - ITO. ..

2. MOIIIHOCTb U3JIy4€HHUs 3B€3/Ibl — 3TO. .. b) 6neck
3. PA3HOCTD 3BC3AHBIX BCIIMYUH, ONIPCACICHHBIX B IBYX Pa3JIMYHBIX
(oTOMETPHUECKUX CUCTEMAX JJIsi OJJHOTO M TOTO e CBETHJIA — 3TO. .. B) nokasaresns nsera

3ananue A7 (BblOepuTe OAUH BAPUAHT OTBETA)
LIBeTa 3Be3/1 pa3jiu4YHbI, MIOTOMY YTO PA3JIUYHBI UX ...
1) pa3mepsr, 2) TeMIeparypsl; 3) Macchr; 4) paccTostHUS 710 HHX.
3ananue A8 (Bbi0epuTe HECKOJIBKO BAPHAHTOB 0TBETA)
Temneparypa B nenrpe Coanua 14 MJIH. IpagycoB M TaM MNPOTEKAKT TepMoOsiiepHbIe
peakuuu. Y Oesoro kapiauka Cupuyc B temmneparypa B nenrpe 40 MuH. rpaaycos, a
TepMoOsi/iepHbIE PEAKI[UN He UAYT, IOTOMY 4TO...
1) y kapnuka HET BOAOPO/a;
2) TemnepaTtypa KapiiiKa He U3MEHSAETCS OT LEHTPa K MOBEPXHOCTH;
3) TemmepaTypa Kapiuka HeAOCTaTOYHA JIJIsl TOPEHUS Telus;
4) naBieHue BEUIECTBA KapiIuKa HEAOCTATOYHO Ui CYIIECTBOBAHUS CTA0OMIBHOTO yIIIepoia.
3amanne A9
YkaxkuTe NpPaBUJIbHYI0 N0CJEJ0BATEIbHOCTH 3Be3]l, COOTBETCTBYIOIIYI0 YBEJIUYEHUIO HX
Os1ecka:
1) Cupuyc (m=-1,6™); 2) Anbniebapan (m=1,06"); 3) Bera (m=0,14™);
4) Anpraup (m=0,89™); 5) Monspuas (M=2,14"); 6) Anrapec (m=1,22M).
3aganue A10 BeiOepuTe BapuaHT COIJIACHO TEKCTY 3aJaHUs
YcTraHoBHUTE COOTBETCTBHE MEKIY THIIAMH 3Be3/] 1 KOHEYHBIMHU CTAAUSMH UX IBOJIOIHHI

3BE3MbL: Bapuants! oTBera:
1. KpacHble TUranTsbl A) HEUTPOHHBIE 3BE3/IbI
2. CBepXHOBBIE 3BE3/IbI b) uepHbIe IbIpHI

B) 6enbie kapauku

3ananue B3 (BbiOepuTe 0JUH BAPDUAHT OTBETA)

XXI Bek. O0cepBaTopusi Ha Mapce u3MepuJ/ia napaaiakce 3Be3/bl, KOTOPbIH 0Ka3aJicsl paBeH
0,1”. Paccrosinmne 10 3TOM 3Be3/Ibl PaBHO...

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

3aganue B4 Boinosinure 3a1anne, QUKCHPYS Pe3y/IbTaThl MOCJICA0BATEIHHO

Buaumasi 3Be31Hasi BeJIMYMHA 3Be3/1bl AibTaup — o OpJaa — pasuaa 0,89™, a mapajuaake —
0,198". AbcoroTHast 3Be3/IHAs BeJIMYMHA AJIbTAMPAa PABHA ..., 2 CBETUMOCTb COCTABJISAET...
L@ u...BT.

3ananue BS
YcraHoBHTE COOTBETCTBHE MekKAY KOCMHYECKMMH O0beKTaMM ¢ MNPHYMHAMH HX
YCTOMYUBOCTH:
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OOBEKTHI:

BapuanTs! oTBeTa

1. 6emnblit KapauK
2. HOpMaJbHas 3Be3/1a
3. KIaccuyeckas IaHera

A) paBEeHCTBO CHUJI TPAaBUTALMH U JABJICHMSI BELLIECTBA B 1IEJIOM
b) paBeHCTBO CuJl rpaBUTAlMM U JaBJICHHs BEIIECTBA BO BCEX
CJIOSIX BEIlleCTBa

B) paB€HCTBA CHJI I'paBUTAllUM W JABJICHHSA BBIPOXICHHOI'O
QJICKTPOHHOI'O I'a3a

Keiic-3aganmue.
Ha pucynke moka3aHo nepeMelnieHue sipyaiimieii 3Be3bl HOYHOro Heda Cupmyc cpenm

JAaJIeKuX 3Be3]l ¢ MOMEHTAa Ha4yaJjia Ha0MaeHuid (rogoBble MAPAIAKTHYECKHE KOJIeOaHUs
BbluTeHbI). Ha pucyHke 3ameTeH 3(p(pekT HAJIMYNA CIIYTHUKA 3TOM 3Be3bl. OueHnTe Mmaccy
3TOr0 CIYTHHMKA, CYUTAS €€ CylIeCTBEHHO MeHbIleid macchl camoro Cupuyca, a opourty —
Jexamei B IiI0ckocTH pucynka. Macca Cupuyca paBna 2 maccam CoJiHIa, paccTOsiHME 10
Hero — 2,64 nk.

100 —
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a BocTok
I
=
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3
0 50—
A
m
o
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2000

1962

50 100 150 200
Yrnosble cekyHabl

250

Tect Ne4.

I'agakTuyeckas M BHerajJakruueckasi ACTPOHOMMSA, KOCMOJIOTUA 1 KOCMOI'OHUSA

BapuanT (o0Opa3zerr)

1. B nerckom ¢punsme «IIpo Kpacuyro Illanouky» ecTb Takas mecHs:

TaM BBICOKO-BBICOKO

KTt0-TO nmponui Monoko,

W nonyumiiace Mneunas Jlopora.

A BIOJB 110 HEH, BAOJL 10 HEH
MuMo KeMUyKHBIX OTHEU

Mecsii msIBET Kak Oemnast mupora. ..

CKOJIBKO 311eCh OIIMOOK U Kakue ?

2. Ouenure aOCOTIOTHYIO 3BE€3HYIO BEIMYMHY CBEPXHOBOH, BCIbIXHYBIIEH B 1987 r. B Bonbuiom

MaremnnanoBom O0ake, pacCTOsSTHUAE 10 KOTOPOH okouto 55 knk. B makcumyme 6ecka SN 1987

MMesia BUANMYIO 3BE3IHYIO0 BEINYHHY OKOJo 3™,
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10.

11.

12.

[Touemy CBSI3b MEXAY CBETHMOCTBIO IIe)eU/1 U MePHOI0OM U3MEHEHUs iX OJecka Obliia OTKPHITA
0 HaOMroneHusaM 38e3/] B bonsmom Marennanosom Oonake, a He B Hameii 'anaktuke ?

[Touemy, uem Osmke K mosoce Mieunoro [1ytu, Tem GoJibIie BUIHO 3BE3/T U MEHBIIIE — TAJICKUX
rajaxTuk ?

[Tpenmonoxxum, yto CoJiHIIE B pe3y/bTaTe HEOXKHUIAHHOTO KOJIATica IPEeBpaTUIIOCh B YEPHYIO
neipy. Kak nmpu 3ToM u3MeHUTCS 1epro oOpaiieHus 3eMiu ?

B xoniie cBoeii apostoniiu CosTHIE HAYHET PacIIupsAThCS U MPEBPATUTCS B KPACHBIA rUrant. B
pe3yJsbTaTe TeMIIepaTypa ero HOBEPXHOCTHU IIOHU3UTCS BIBOE, @ CBETUMOCTH yBenuuutcs B 400
pa3. [lornotut mu ColHIle MpU ATOM KaKHe-Tu00 U3 TUTaHeT ?

IloueMy TOYHOCTH M3MEPEHUS PACCTOSHUN 0 NAJEKHUX TaJaKTHK 3aBHCUT OT TOTO, ¢ KaKOu
TOYHOCTBIO HAM M3BECTHO pacctosiHue 10 ConHia ?

CBepxHOBast B MaKCUMyMe OJIecKa JI0CTUraeT abCoF0THOM 3Be3H0M Beanunabl M = -21M, Kak
4acTo OYJyT PErucTpUpOBATHCSI BCHBIIIKM CBEPXHOBBIX, €CJIM BEAETCS MaTPYIMPOBAHUE I10
BCeMy HeOy 10 TpeaebHOM BHIMMOM 3Be3fqHOM BenuuuHbl m = 14" ? Cuwraiite, yro B
TUIIMYHOM TalakTHUKE CBEpXHOBas BcmbixuBaeT 1 pa3 3a 100 ner, a camMu rajsakTHKU
pacrpesieNieHsl B IPOCTPAHCTBE ¢ KoHIenTparueii 0,1 Mmc™,

VYrnossie pazmepsl ranakTuku M81 B bonbioit Measeauiie paBusl 35'x14', a ranaktuku MS51
B ['onumx Ilcax 14'x10’. HamOGomaplue BUAMMBIC 3BE3AHBIC BEIMYMHBI CBEPXHOBBIX 3BE3]I,
BCIIBIXHYBIIIMX B Pa3HOE BPeMsl B OTHUX TajaKTHKaX, ObLIM PaBHBI COOTBETCTBeHHO 12,5™ M
15,1™. ITpunsB B cpeaHeM aOCOTIOTHYIO 3BE3IHYIO BETUUYNHY CBEPXHOBBIX 3BE3]l B MAKCHMYME
6secka O6u3Kol K -15™, BRIYUCINTD PACCTOSHHUS 10 STHX TAIaKTHK U MX JTMHEHHbBIE pa3Mephl.

Coepudeckas ranakTuka B co3Be3aun CKymbnTopa umeet Macey 4x10% kr u ynanena ot nameit
Tanaktuky Ha 85 krc. Macca namreit I'anaxtuku 2x10% kr. Onpesenute, KakoB MOXKET OBITH
MaKCUMaJbHBIM paguyc rajgakTuku B CKynenrope, 4ToObl OHa He ObUTa paspylieHa
IIPUWIMBHBIMH CWJIaMM NpuTsKkeHns Hamen [ManmakTuku.

B smmuntrueckoii ranaktuke M32 (cnmytHuke Tymannoctu AHzupomensl) ~250 MIlH. 3Be3f.
Buaumelii 6rieck 3Toif ramakTukH paBeH +9. Cunras, 4YTO BCe 3B€3/bl B TATAKTUKE MPUMEPHO

OJWHAKOBBI, BBIYHUCIIUTC BUJIMMBIN oneck OJTHOM 3BE€3/IBI.

JlBa kBa3apa paszesneHbl yrioBeIM paccTosiHueM B 1”. Ilpu xakoil Mmacce OHM MOTJIM ObI OBITH
rPABUTALMOHHO CBSI3aHHBIMH, €CJIM X KpacHble cmenieHus pasHel 0,436 u 0,437 ?
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6.2. IlpumepHbIe BONPOCHI M 3aIaHus / 321a4H VISl IPOMEKYTOYHOM

arTrecranmuun

Paznernr! u TeMbl

[IpumepHbIe TEOpETHUYECKHE
BOIPOCHI

[IpumepHBIE TpaKTHYECKHUE 3a/1aUH

1. Chepuueckas
aCTPOHOMHUS

1.1. Chepuueckas
ACTPOHOMHUS. 3BE3THOE
HeOOo U co3Be3usI.

1.2. HebGecHas cdepa.
T'opuzonTanbHasi,
9KBaTOPHAJIBHBIC U
IKJTMIITHYECKAS] CHCTEMBI
KOOp/IMHAT.

1.3. DKIMnTHKA |
30/IMaKaNIbHbIC CO3BE3THSI.
1.4. BunuMeble MOJI0KEHNS
HeOecHBIX CBeTHI. Buaumoe
TOJIMYHOE IBUKCHUE
ConHua.

1.5. Bpewms. YpaBHernue
BpPEMECHHU.

1.6. [IpeoOpazoBanue
CUCTEM CYeTa BPEMCHU.
Kanennaps.

1. B yctbe benomopcko-bantuiickoro xanana
BbicoTa CeBEepHOro MOJI0Cca MUPa HaJl
ropu30HTOM coctapisieT 64°33'. Ha kakoit
BbIcOTe ObIBaeT Tam CoJHIIE B MONACHD 22
nexadps?

2. HeOecHast MexaHuKa

2.1. HeOecHas MexaHHKA.
2.2. Ctpoenne CONHEYHOM
CHCTEMBI.

2.3. [Ismxenue u dassl
JIyHsL

2.4. T'eonleHTpUUECKAs U
reJTMOLeHTPUYECKast
CHCTEMBI MHPA.

2.5. 3aKOH BCEMUPHOTO
TSATOTEHUSI.

2.6. OMnMpuyecKue u
0000I1IEHHBIE 3aKOHBI
Kennepa.

2.7. MeToJbI pacyeToB
TPAEKTOPUIL IoseTa
KOCMHYECKHX aIllapaToB.
2.8. Onpenenenue opout
HeOeCHBIX Tell.

1. HackonpKko B yTII0BOH Mepe 3eMilst 3a
CYTKH 00roHsieT Mapc, eciim CMOTpETh C
Comnana? Cungepudeckue mepuo bl
oOpalleHus STHX MJIAHET COOTBETCTBEHHO
paBHbl 365,25 u 687 cyTKam.

3. Actpoduszuka

3.1. Mneunsri [TyTb.

3.2. CocraB 1 CTpyKTYypa
Hameit "anaktuku.

3.3. Pacnipenenenue 38e31 B
TamakTuke. 3Be31HBIE
CKOIUICHUS ¥ aCCOIUAIUH.
3.4. DMHUCCUOHHBIE
TYMaHHOCTH.

3.5. OctaTku cBepXHOBBIX
3BE3I.

3.6. Mex3Be3nHas nblib U
ras.

3.7. KocMuyeckue myqm.

1. Kak mokazanu u3MepeHusi, CKOpOCTh BETpa
BOIHM3M MOBepxHOCTH BeHepwr nocruraer 3
Mm/c. Kakoii ckopoctu BeTpa Ha 3emiie
COOTBETCTBYET 3Ta CKOPOCTH JIJISI OKA3aHUS
OJIMHAKOBOTO TWHAMHYECKOTO AaBicHus ? Ha
Benepe T =750 K, Parw =100 aT™m.

2. Kakast u3 1ByX 3Be3]1 sipue Ha 36MHOM
HeOe: 3Be3/1a 2-0i BUIAUMOMN 3BE3THOM
BEITMYMHBI WM 3Be3/1a ¢ a0COIIFOTHOM
3BE3HOHN BENIMYMHON -5™, HaxosIIasics Ha
paccrostauu 100 e ot 3emiu ?
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Pa3nenn! u TeMEBI

[TpumepHBIe TEOpETHYECKHE
BOIIPOCHI

HpI/IMepHLIG MPAKTUYCCKUC 3aJaUn

4. N'anakTu4yeckas u
BHErajJJaKTUYECKast
aCTPOHOMMUS,
KOCMOJIOTHS U
KOCMOTOHHSI

4.1. I'amakTrdeckasi KopoHa
Y MarHUTHOE TIOJIC
lanaktuku.

4.2. PannonsiyaeHue
BOZOpPOJA.

4.3. TIpocTpaHCTBEHHBIC
CKOPOCTH 3BE3]1.

4.5. Imwxenne ComHIIA.
Bpammenue u macca
lanaxtuku.

4.6. l'alakTUKH U UX
CTPYKTYpa.

4.7. CoctaB 1 (puznveckne
CBOICTBA TAJIAKTHK.

4.8. AKTHBHOCTB
raJIaKTUICCKUX SA7EP.

4.9. Kpa3zapsl.
Pacnpenenenue raiakTuk B
MPOCTPAHCTBE.

4.10. Bcenennasl.
Kocmonornueckuit
MIPUHIIAIIL.

1. Oniernre abCOMOTHYTO 3BE3THYIO
BEJIMYMHY CBEPXHOBOM, BCTILIXHYBIICH B
1987 r. B bonwiiom Marennanosom O0ake,
paccTostHue 10 KOTOpoi okoJio 55 KiK. B
makcumyMme Oecka SN 1987 nmena
BUIMMYIO 3BE3IHYIO BEINYHHY OKOJ0 3™

2. Kak u3MeHHUTCS POIOIDKUTENLHOCTD MO/
Ha 3emte, korma CoJTHIE IPEBPATUTCS B
OeTbIii KapJIMK C MacCOM, COCTaBISIOLICH
60% coBpemenHo# Maccel ConHia?

CocraBurens (n):

Anrtonenko A.U., nouent kadeapst MOMM

(pamunusn, unuyuanet u dondcnocms npenooasamens (ei))
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