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Metoauueckue — ykasaHUs I [PAKTHYECKUX — 3aHATUA 1O  JUCLMILIAHE
«ACTpOHOMHUS», COCTaBIIGHBI B CcOOTBeTcTBHM ¢ TpeboBanusmu @OI'OC CIIO,
IpeIHAa3HAYEeHbl Il CTyAEHTOB, oOydarommxca no cnenuanbHoctu CIIO: 40.02.03
[IpaBo u cyaeOHOE aAMUHUCTPUPOBAHHUE.



MeToauveckue peKOMEHAALMH ISl TPAKTHYECKHUX 3aHATHI

Mertoauueckre PpEeKOMEHIAIMM MPU3BaHbl OKa3bIBaTh IIOMOIIb CTYJICHTaM B
M3y4YEHUH OCHOBHBIX MOHSTHM, U, TCOPUN U MOJTOKEHUN JUCHUIUIMHBI, H3yYaeMbIX
B X0/1¢ KOHKPETHOTO 3aHSTHS, CIOCOOCTBOBATh PA3BUTHIO MX YMEHUIN U HABBIKOB.

Heasimu poBeIeHUS MPAKTUYECKUX 3aHATUM SIBIISIOTCS:

- 00001IeHNe, cHUCTeMaTH3alus, YIUIyOJeHHe U 3aKpelIeHHE TMOJyYEeHHbIX
TEOPETUUECKUX 3HAHUU

- (opMupoBaHUE YMEHHI TPUMEHSTH MOJyYCHHBIC 3HAHUS Ha MPAKTHKE, a TaKKe
peanu3aius eJMHCTBA MHTEUICKTYaIbHON U IPAKTUUECKOM eI TEIbHOCTH.

1. IlosicHuTeabHAA 3aNIHCKA

B pesynbrare ocBoeHHS y4eOHOW JUCHMIUIMHBI «ACTPOHOMHUS OOYYAIOIIUICS
JIOJIKEH YMETh:

— HCHOJIb30BaTh Pa3jIMYHbIE BUJIbI MO3HABATEJILHOM JCATEILHOCTH JJISi PEIICHMUS
aCTPOHOMMYECKUX  3a/1a4, IPUMEHSATH  OCHOBHBIE  METOJbl  MO3HAHUSA
(HaboieHue, ONUCaHUe, U3MEPEHUE, PKCIICPUMEHT) TSl U3yUeHUs PA3InIHbIX
CTOPOH OKPY KarOLIEW JeUCTBUTEIIBHOCTH;

— WCNOJB30BaTh Pa3IMYHBIE WCTOYHUKHU JUIS MOMy4YeHHUs WH(GOpMAINU, a TaKKe
OLICHUBATh €€ JIOCTOBEPHOCTb;

—  aHAIM3UPOBATh U MPEACTABIATH HH(POPMAIIUIO B Pa3IMYHBIX BUIAX;

— OOBSACHATH BUJUMOE TOJIOKEHHUE W JBW)KCHHWE HEOECHBIX TeJ MPUHIMITAMU
OTpENICIICHNsT MECTOIOJIOKEHUSI U BPEMEHU IO aCTPOHOMHUYECKUM OOBEKTaM,
o0nagaTh  HaBbIKAMU  MPAKTUYECKOTO  MCIOJIb30BAHUSI  KOMITBIOTEPHBIX
MIPUIOKEHUM JIJIs1 OTIpe/ICTICHUS BHJIA 3BE3IHOTO HeOa B KOHKPETHOM ITYHKTE JIJIst
3aJJaHHOTO BPEMEHH,

— TPUMCHSTH TPHOOPETCHHBIC 3HAHMS JUISI PEIICHHS NPAKTHYCCKHX —3ajad
MOBCEIHEBHOM JKU3HU,

—  TIPUBOJUTH NMPUMEPHI MPAKTUYECKOTO HCIIOJIb30BAHUS aCTPOHOMUYECKUX 3HAHUM
0 HEOECHBIX TeJIaX U UX CUCTEMAX;

— HCIOJIb30BaTh  €CTECTBEHHO-HAayudHbIe, OCOOECHHO  (PU3UKO-MATEeMaTUYECKUE

3HaHMW 11 OOBEKTMBHOIO AHAIM3a YCTPOMCTBA OKPYXAlOIEro Mupa Ha



npuMepe  JOCTIDKEHWH  COBPEMEHHOM  acTpodU3UKH, acCTPOHOMHUH U

KOCMOHAaBTHUKM.

B pesynbrare ocBoeHUs y4eOHOM TUCIUIUIMHBI 00YYAIOIIUICS T0KEH 3HATh:

NPUHIUNHAIBHYI0 POJb aCTPOHOMHU B TO3HAHMM (PyHAAMEHTAIbHbBIX
3aKOHOB IIPUPOJBI U COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHBI MUPA;
(bu3MUeCcKyl0 MPUPOLY HEOECHBIX TEN M CUCTEM, CTPOCHHE U SBOJIOLHUIO
BcenenHnoii, mnpocTpaHCTBEHHbIE M BpEeMEHHbIE MaciTaObl BceneHHoH,
HauOoJjiee Ba)KHbIE ACTPOHOMHUYECKHE OTKPBITHS, OMPENICIUBIINE PAa3BUTHE
HayKHU U TEXHUKH,

CMBICI TaKuX I[OHATHUM, KaK: AaKTHUBHOCTb, AaCTEPOU]l, ACTPOHOMHUSI,
actpodusuka, arMmocdepa, 0011, BOZMYIICHHUS, BOCXO/ CBETUJIA, BpAIllCHUE
HeOeCHBIX Tel, BeeneHHas, BembIka, ['anakTuka, TOpU30HT, 3aTMEHUE, BUJIBI
3B€3[, 30/[IMAK, KaJCeHJapb, KOCMOJIOTHs, KOCMOHABTHKA, KOCMOC, KOJIbLla
IJIAHET, KOMETBI, KpaTep, KyJIbMHWHAIUS, OCHOBHBIC TOYKH, JMHUH H
MI0CKOCTH HeOecHOM cdepbl, mMarHuTHas Oyps, MeraramakThka, MeETeop,
METEOPUT, METEOPHBIE TENO, MO0XKIb, NMOTOK, Mieunbii IlyTh, MOps u
Marepuku Ha JlyHe, HeOecHas MeXaHHUKA, BUAUMOE U PEAIbHOE JBUIKCHUE
HEOECHBIX TET W HMX CHUCTEeM, oOcepBaTopus, OpOWTa, IUIaHETa, MOJISIPHOE
CUsiHME, TpoTyOepaHell, CKOIUIEHHWEe, CO3BE3[usl M UX KilacCUudUKaIus,
COJIHEYHAsI KOPOHA, COJIHIIECTOsIHUE, cocTaB COTHEYHOI CUCTEMBI, TEIECKOT,
TEPMUHATOP, TyMaHHOCTb, Pa3bl JIyHbl, hoTochepHbie dakenbl, xpomocdepa,
yepHas ablpa, DBOJTIOIMSA, SKIUIITHKA, SAPO.

Paznen 2. YcrpoiictBo CoIHEYUHOM CHCTEMBI

Tema 2.1. CoJiHlle, €ro cOCTaB M BHyTPeHHee cTpoeHue. CojiHeYHasi aKTUBHOCTD.

IIpakTnyeckas padora Nel: «KoHpurypauuu miaHeT U 3aKOHbI IBU)KEHHUSI TUIAHET.

Omnpenenenue paccTosHuii U pazmMepoB Tes B COTHEUHOM crCcTEME.

He.m, paﬁon: HN3YUYHUTh XAPAKTCPUCTHKU ILIIAHCT ComHeunou CHCTEMBI, UX CXOIACTBaA

1 0OCOOEHHOCTH.

Teoperuuecknt MmaTepuall.



B nentpe Conneunoii cuctembl HaxoauTcs: ComHIle, BOKPYT KOTOPOTO MO CBOUM
opbuTtam JBUTAIOTCS BOCeMb IutaHet: Mepkypuii, Benepa, 3emis, Mapc, FOmurep,
CarypH, Ypan, Henrys.

Ho 2006 r k »Toil rpymnmne IutaHer oTHocutTcs M IlmyToH, oH cuurtancs 9-u
rmanerod ot ColiHIla, OJTHAKO, U3-3a €r0 3HAYUTENbHOU oTnaieHHoctu oT CoyHIa U
HEOOJIBIINX Pa3MEpPOB, OH ObUT MCKIIOYEH W3 ITOr0 CIHUCKAa U Ha3BaH ILJIAHETOM-
KapJukoM. BepHee, 3TO 0JiHa U3 HECKOJIBKUX IJIaHEeT-KapinkoB B nosice Koiinepa. Bee
YKa3aHHbIC BBIIIE TUIAHETHI TMPUHATO JICIUTh Ha JBE OOJbIIWE TPYMNIbI: 3eMHas
IpyIIa U Ta30Bble TUTaHThl. B 3eMHyIO IpyIIly OTHOCAT TakHWe IUJIAHEThI, Kak:
Mepkypuii, Benepa, 3emiiss, Mapc. OHM OTIMYAIOTCS HEOOJBIIMMH pa3MepamMu H
KaMEHUCTOMW MOBEPXHOCTHIO, a KPOME TOrO0, PACHOJIOKEHBI OJMKE OCTalbHBIX K
Connny. K ra3zoBeiM rurantam otHocsT: IOnurep, Catypn, Ypan, Henryn. [lns Hux
XapaKkTepHbI OOJIBIINE pa3Mephbl U HATMYKE KOJICIl, TPEACTABISIONINX COO0M JeATHYIO
MbUTh U CKAIUCThIE KYCKU. COCTOAT ATHU IJIAHETHl B OCHOBHOM M3 Ta3a.

Xoxa padoTsl
1. Kakue nmiianersl BXoaAT B cocTaB Co/iHe4YHOI cucTeMbl?
2. IlepeuncianTe iIaHeThl B NOPsAKe yaajdeHnus ux ot CoaHna
3. Iloab3ysich CHPaBOYHBIMHM [JAaHHBIMHM Y4YeOHHKA, 3aMOJHHUTE TA0aIMIy C

OCHOBHBIMH (l)l/I3I/I‘IeCKl/IMI/I XapaKTEPUCTUKAMU IVIAHET 3eMHOM rpynimnsl

DuU3NYECKNE XapAKTEPUCTUKH TIIIAHET Mepkypuu | Benepa | 3emns | Mapc

Macca (B maccax 3emJin)

HuameTtp (B nuamerpax 3eMiin)

[110THOCTB, KI/M®

Ilepuon BpameHus

Atmocdepa: JIaBJICHUE, XUMHUYECKUI

COCTaB

Temneparypa nosepxHoctu, °C




Yucno CryTHUKOB

Hazpanus CIIYTHHUKOB

3anonHuTe TAOJMIly, CAENAWTE BBIBOABI M YKAXKUTE CXOJCTBA U PA3IUUMS MEXKIY

IJIAHETAMH 3€MHOM TPYIIIIBI.
4. I[Hoab3ysich CHIPAaBOYHUKAMH, 3aI0JHHUTE

(l)I/I3I/I‘leCKI/IMI/I XapaKTEPUCTUKAMHU IVIAHET-TUT'AaHTOB

Ta0JMIy € OCHOBHBIMH

FOnume
du3nuecKrue XapakKTepUCTUKU TTAHET

p

Ypa
Camypn

Henmyn

Macca (B maccax 3emiin)

Huametp (B tuamerpax 3eMIin)

[110THOCTB, KI/M’

Ilepunon BpameHus

AtMocdepa: Temneparypa, °C; XUMUYECKUI

COoCTaB

Huciio cnyTHUKOB

Ha3BaHus caMbIX KPYyIIHBIX CITyTHHKOB

3anojHuB Ta6JIHHy, CIIGJI&ﬁTC BBIBOJbI W YKAKUTC CXOACTBA MW PA3JINYUA MCKOAY

ITaHECTaMH-TUTI'aHTaMU.

5. IlpoBeauTe KadecTBEHHOE CPABHEHHE CBOMCTB IUIAHET 3€MHOM TIpPynnbl U

INIAHET-TUTAHTOB. HCHOHBSyﬁTC IIpHU 3TOM CJIOBA: «BBICOKAA», «HU3KAA», «OOJIBITIAS

uT n B BBIBOJIC YKAKHUTC NPUHIUIIMAIBHOC OTINYHC IIJIAHCT 3eMHOH rpynansl OT

INTAaHCT-TUT'aHTOB

XapakTepuCTUKU [1;maHeTsl 3eMHOM TPYIIIIBI

IImaHeThI-rUraHThI

Paccrosgume ot Comaia

Pa3zmep

Macca




ImoTHOCTE

Atmocdepa

CryTHuKH / KOJIbLIA

6..Paccunraiite cpennee paccrosnue ot Carypna g0 Cosnna.
3Be3aubIl nepuoa BpamnieHus Catypnaa Bokpyr Connua T=29,5 roga
7. Kakoii Bug Oyaer umerb Koablno CatypHa s Ha0J0aaTeNsl, HAXOASAIErocs

Ha ’KBaTOpe M Ha nmoJrocax Carypua?

MecTononoxeHue HaOIr0aTes Bua xonsiia CatypHa st HaOmro1aTens

Ha skBarope CarypHa

Ha nomocax CatypHa

8.3aKOHYMTE MPEIOKEHUS

- OcOOEHHOCTBIO BpAILLEHUS TUIAHET - TUTAaHTOB BOKPYT OCH SBIIIETCS TO, YTO OHHU. ...

- Hamnune y FOnutepa u CaTypHa MIOTHBIX M MPOTSDKEHHBIX aTMOC(Ep 0ObSICHIETCS
TEM, YTO... ... .......

- Cnytnuk CartypHa.....001a1aeT MOIIHOW aTMoc(epoii, cocTosIel B OCHOBHOM M3
a3ora.

- IlmaHeThl — TUTraHThl MMEKOT MaJIYIO CPCAHIOKO INUIOTHOCTH IIO IIPHUYMHE TOIO,

- CymiecTBOBaHME KOJel OOHAPYKEHO Y TUIAHET - TUTaHTOB:..

- FOnuTep m3nmydaer 3HaUMTENHHO OOJIBIIE TETUIOBOM SHEPIHH, YEM IOJIy4YaeT €€ OT
ComnHua. [IpuynHOM 3TOr0 MOXHO CUUTAT......

9.0TBETHTE HA BOIPOCHI

- YV KakoW IIaHeThl caMbIii OOJBIION Tiepemnaj; JHEBHOW W HOYHOW TeMreparyp
MTOBEPXHOCTH?

- Uem oOyciioBneHa BbICOKasi TeMIIepaTypa Ha moBepxHocTh Benepsi?

- Kak Ha3bIBaeTcs IUIaHETa 3€MHOUM TpPYIIbI, CPEIHSAS TEMIEpPATypa MOBEPXHOCTU
xoTopoi Hmke 0°C

- V¥ kaxoil mianeTsl 00IbIIIast 4acTh MOBEPXHOCTH TTOKPHITA BOAOH ?



- V Kakoil TiIaHeThl B COCTaB 00JIAKOB BXOJISAT KAMEJIbKH CEPHON KUCIOTHI?

- IlnaneTsl, TeMepaTypa KOTOphix ObiBaeT Bhinre +400°C ?

- [Inanera, npakTUYECKU HE UMEIOLIast aTMOochephl?

Tema 2.3 Ilinanetsl 3eMHOI# rpynnbl - 3emiiss, Mepkypuii, Benepa, Mapc.

IIpakTuyeckast padora Ne2: «@u3uuyecKue yCJ0BHUS HA MOBEPXHOCTH IJIAHET

3eMHOM IPyNnbD).

He.]'ll) paﬁon: HU3YUUTH (bmnqecm/le YCIOBHUA Ha IMOBCPXHOCTH ILJIAHCT 3eMHOM

I'PyNIbIL.
PykoBoACTBySiICH y4eOHHMKOM TI0 «ACTPOHOMHUMY» 3allOJIHUTE CIETYIOUIYIO
TabIuIy:
Haspanme | YcmoBHoe | CocTrosiHMEe aTMOCHEpPHI Cpenn | Penved | Hamma | Cymiec
IUTaHEeThl | 0003HAY. ss MOBEpX | UE U TBOBaH
TEMIIEp | HOCTU | COCTOSl | ue
aTypa, HUE KU3HU
oC BOJIbI
Xum. IInotHOCTE | JlaBneHue
COCTaB.
Mepkypu
i
Benepa
3emis
Mapc

[Ipoananu3upyiite nanubie Tabmmimpl. [lo WToram aHanmm3a 3amUIIUTE KPATKUN

BBIBO/.




Tema 2.4 Ilinanersi-rurantsl: FOnurtep, Catyph, Ypan, HentyH, uX CHyTHUKH |
KOJIbIA
IIpakTuueckas padora Ne3: «CpaBHUTEIbHAS XapAKTEPUCTUKA IIAHET.
Heab: Hayuutbcst onpeaesisiTh OCHOBHBIE XapaKTEPUCTUKH 3Be3]1 (Maccy, CBETUMOCTb,
TEeMIIepaTypy, pacCTOSTHUE 10 3BE3/IbI.

Teopernveckunii MaTepuaJl.

Tak kak 3BC3bI HAXO/ATCA OT HAC HA PA3JIMYHBIX PAaCCTOAHUAX, TO UX BUOAUMBIC
3BE3AHBIC BCJIMYMHBI HUYCTO HC IOBOPAT O CBETUMOCTAX (MOZ/I/;HOCWIM M3le‘l€H1/lﬂ)
3BC3 1. HOBTOMy B aCTPOHOMHH, KPOMC IIOHATHUA «BHAHUMaAsA 3BC31HAA BCIIMYHNHA),

HCIIOJIb3YCTCA ITOHATHC «a0CcoJIIOTHAS 3BC3JHAas BCIIMYHNHA).

3Be3/HbIe BeJIMYNHBI, KOTOPbIE UMEIH Obl 3BE3bl, €CIIM Obl OHU HAXOJIUIUCH Ha
oauHakoBoM pacctosiHuu (Do= 10 1K), Ha3bIBAIOTCA AOCONOMHBIMU 36€30HLIMU

geauyuHamu M.

Bcest aneprus, npoxojsiias B eAMHUILY BPEMEHH Yepe3 3aMKHYTYIO IIOBEPXHOCTb,
OKPYKAIOILYI0 JaHHBI UCTOYHUK — ceemumocmsy L. OTHOIIEHNE CBETUMOCTEN BYX

3BE3]] PEJICTAaBUM B BUEC (POPMYIIBIL:
L/L,=2.512M,™)

CBeTHMOCTH 3B€3/1bI IIPOIOPLHMOHAIBHA IUIOMIAAN OBEPXHOCTH (poTocheps! ( 4nR?)

¥ 4eTBEPTON cTenenu dpdexTuBHOM TemuepaTyps (T7)
L = 4aR*cT*
Ecnu B kauecTBe oHOM U3 3Be37 BbIOpaTh ConHIlEe, TO
L/L.=( R/R,)**(T/T,)*

rjie OyKBbI 0€3 WHIEKCOB OTHOCSITCS K JIF0OOM 3Be3/1€, a CO 3HAaUKOM 0 -K CoJIHILY.



Ecnu u3BectHa cBetumocTh L 1 addexkTrBHAs TemmiepaTypa 3Be31bl, TO, UCTIONb3YS

bopmyiy (6.6), MOKHO BBIUKUCITUTH PAJINYC 3BE3/bI, €€ 00BeM U TUIoaab GoTochepsl.

I[.HH OIpCACICHHUA paCCTOHHI/Iﬁ A0 3BC3] UCITIOJIB3YCTCA METO/ Iapalliiakca. Tonbko B

KauecTBe 0a3nca UCIOJIB3YyETCs HE panyC 3eMIIM, a CPEIHUIN paguyCc 36MHOI OpOUTHI.

Y107 7T, 0 KOTOPBIM CO 3BE3/1bI OBLT OBl BUJICH CPEIHUNA PAANyC 36MHOM OPOUTHI, a,
PAaCIOJIOKEHHBIN NIEPIICHANKYJISIPHO HAITPABICHUIO Ha 3BE31Y,

Ha3bIBAETCHA 200UYUHBIM napaulaKkcom 36€30bl

B Tex ClIy4dasx, Korja yaacTcCs OonpeACInuTb 3HAYCHUC T, pAaCCTOSAHHUEC 0 3BC3/bl D

BBIYHUCIISIETCS 110 (popMyIie
D=a/sinn

[Tapamnakc Bcerna ouenb Man (Menblie 1”). [Toatomy hopmyity MoxKHO 3amucath B

BUJIE:
D=206265"/ &t

B 3B€3IIHOﬁ ACTPOHOMHH PACCTOAHUA 1O JAJICKUX 00BEKTOB HU3MCPAIOT B IIAPCCKAX U
CBCTOBLIX I'0ZIaX, TaK KaK HC TOJIbBKO KHJIOMETP, HO AAaKC aCTPOHOMHYCCKAA CAMHUIIA

(a.e.) CIUMIIKOM MaJa Jijisi U3MEPEHUS PACCTOSHUI 10 3BE3/I.
Ilapcex (nx) — paccTosiHue, IapauIake i KOTOporo paseH 1”.

Cseemogoti 200 (c8. 2.) — paccTosiHUuE, KOTOPOE CBET MPOXOIUT 3a OJHH IO,

pactipocTpansisich co ckopoctbio 300 000 km/c.

1 mk =206 265 a.e.=3,26 cB.r.= 30,86 - 10 kM.
1 cB.r. = 9.46 - 10"kM=63 240 a.e.=0.3 k.
10° nk = 1 knk (kunonapcex);

10° nx = 1 Mk (Meramnapcex).

O‘IGBI/II[HO, 4dTO paCcCTOAHUC 10 3BE3bI B ITAPCCKAX JICTKO BBIYHUCIINTD 110 (I)OpMy.TIeZ



D=1/n

Ecau u3BecTHBI BHUAMMas 3BC3HAA BCIIMYKMHA U PACCTOAHUC A0 3BC3IbI, 36COJ'HOTHYIO

3BE3/IHYIO BETUYMHY MOXHO BBIYUCIIHTH 1O (hopmyJie
M=m+5-5IgD
rne D — paccTosiHue 10 3Be3/bl B TapceKax.

Ecau u3BecTHBI BHUAUMaAsA 3BC3/IHAA BCIIMUMHA U 3HAYCHHUC 'OAUYIHOTI'O IIapajllIaKCa

3Be3bl, (hopmyina (6.10) mpumer BuA:
M=m+5-5lgn

OHOM M3 BaXKHEUIIINX XapAKTEPUCTUK 3BE3/IbI SABJSIETCS €€ Macca. Maccy 3Be3/bl B

Maccax COJ'IHHa MO>XHO BBIYUCJIUTEH I10 q)OpMYJIe.
w/M=3,89-10701% M

r7ie L — Macca 3BE3/Ibl,

M — abcomroTHas 3BC31HasdA BCINYMNHA 3BC3AbI.

OmnpeneneHne cpeHer TNIOTHOCTH 3BE3/Ibl, IPU U3BECTHOM €€ Macce U pa3Mepax,

BO3MOJKHO 110 (hopmyie:

p=3 w4 aR?

Tpetuit 3axoH Kemepa, yrouneHHbI HbI0TOHOM, ITO3BOJISIET ONPEIETUTH MACCY

BU3YyaJbHO — JIBOMHOM 3BE3/IbI, €CITM U3BECTEH €€ MapalIaKc.

A — GosbIas MoJIyoch OPOUTHI CITyTHUKA, BEIPA)KEHHAS B a.€., T — mepuos
oOpaleHus CIyTHUKA OKOJIO TJIaBHOM 3BE3/1bl, a; — OOJIbIIAsl MOJTYOCh 36MHOM
opouTtsl, T, — nepuoa obpatmenus: 3emiaun Bokpyr CosHIla, m; XU m; — Macchl 3Be3/I,

M 1 m, — maccel CoaHna 1 3eMiau



Taxk kak 60bI1ast TOTYOCh 3eMHOM OpOUTHI paBHa 1 a.e. u mojoxus T,=1, m,=0,

MAacCChI 3BC3/1, BBIPAKCHHBIC B MaCCax COJIHHa, MOKHO BBIYHCJINTD I10 q)OpMYHG

m1+m2=a3*Mo /7'53T2

Xoa padoThI:

1.JlaitTe onpeneneHus MOHITUSM

CBEeTUMOCTD 3BE€3/bI

Bunnmasg 3B€31Has BenuunHa

AOcomoTHas 3BE3Has BEIIMYMHA.

2. I[OHOJIHI/IB PHUCYHOK H€O6XO,Z[I/IMBIMI/I 6YKBCHHBIMI/I 0603H3‘1€HI/IHMI/I, BBIITOJIHNB

CIICIYFOIIHE 3aJaHuUs

a) BBEIMTE MOHITUE TOJIMYHOTO Mapajiakca

0) 3anuimre GopMyIIbl MO KOTOPHIM, MOKHO ONPEJEIUTh PACCTOSTHUS 10 3BE3N (B

ACTPOHOMHYCCKUX CAUHUIAX U napceKaX), CCJIM N3BCCTCH HX IapaJlIaKC

3. 3anumuTe COOTHOLICHUSI MEXAY €INHULIAMU

CB.JICT

1 nk. =
lok.= a.e.
lnk.= KM.

4.0Onpenennute pacCTOSHUE 0 3BE3]

Paccrosaue no

I'ognunbIi HUccnenoBartennb, roabl
3Be3aa 3BE3/1bI
napasakc omnpezeeHus apajiakca
K CB. JICT
61 Jlebens 0,296" ®. beccenn, 1837-1838




o JIupsl 0,123" B. Ctpyse, 1835-1837

o
0,754" T. I'ennepcon, 1833-1839
IlenTaBpa

1. 3Has BUAMMYIO 3BE3IHYIO BEIMUMHY 3Be3/( M) U MOJb3YACh JAHHBIMU 3aJIaHUs

4, onpenenuTe uX aOCONIOTHBIC 3Be3/IHbIE BKeMWYUHBI ( M) 1 cBeTumocTh ( L)

3Be3na m M| L

61 Jlebens 5.22

o JIupsr 0.03
o

-0.27
[{enTaBpa

6.3anoxHUTE TAOIUIy C XapaKTePUCTUKAMH KJIaCCOB 3BE3/IHBIX CIIEKTPOB

XapaKkTepUCTUKA CIIEKTPAIbHBIX KJIAaCCOB
Kiacc .
TEeMIIEpaTypa 3BE3 b1
CICKTpa LBET 0COOEHHOCTH
, 103 K

O

B

A

F

G

K

M

L




7. Jlns mepeMeHHOM 3Be3/[bl B MaKCUMyMe OJIeCKa MaKCUMYM W3IIYYSHHS MPUXOJIUATICS
Ha JUIMHY BOJHBI 414 HM, a B MUHUMYyMe OJiecKa — Ha JUIMHY BOJHBI 527 HM. Kak
M3MEHWIACh TEMIIEpaTypa 3BE3/1bI?

8. Halimute pasMepsl 3Be3bl AJbTaup, €CIM €€ CBETUMOCTh paBHA JIECATH
ceetumocTsaM CorHila, a Temneparypa porochepsr T= 8400K

9. C mnomompio wuHTEp(EpoMETpa H3MEpPEH YTIIOBOM OUaMeTp 3Be3Ibl Pery.
Omnpenenute paguyc 3Tou 3Be37bl B paguycax CoHIIa, €Clii €€ TOAUYHBIN Mapaiake
0,039

Paznen 3. Crpoenue u 3Bos0ouus BeesieHHOM

Tema 3.1 Hama I'anakTuka, ee coCTaB U CTPOEHUE.
IpakTuyeckas padora Ne 4 «3yyeHue cOCTaBa U CTPOEHMS FAJIAKTUKHU
«Mu1eYHBIH MYyTHbY.
Heab padorei: [[03HAKOMUTBCS ¢ XapaKTEPUCTUKAMHU TaJIAKTUKH « MIIEUHBIN Ty Th»
Xoxa padoTsl

1. 3akoHUUTE MPETIOKEHUS
lamakTuka — ...,
Muneunbiid [TyTb —3TO ...ccevvviiiiiii
Hawnbomnee mioTHas neHTpanbHast 00JacTh HaIIeH
["anakTku pacrosioxkeHa B
[0k1:15c71171 SRR
VL HA3BIBACTCS «.evveeeennieeeennnneennn
['pynmsl U3 Oonbloro yucina 3se3 B ['anakTuke

13P:K3 5 112110} FR pUMEPOM

KOTOPBIX SABJISTEOTCS «.vevvennennennennennennns
o Hinonancenu
2. Ha pucyHke nokazaHo CTpOEHHE Hallel

[Nanaktuku (Bug ¢ «pedpar). Ykaxute nonoxenne Connia B ['anakTuke 1 OCHOBHBIE
€€ CTPYKTYpPHBIE AJIEMEHTHI: AJIpO, JUCK, Tall0, KOPOHY, LIEHTPAIbHOE CryIIEHHE

(6anmx).

[Honmoxenue

ComHna




3. M300pa3ute cxemaTU4HO Hally ["alakTUKy B BUIE «CBEPXY» U CTPEJIKAMHU YKaKUTE

nosioxkenrie CoHIa, SApo, CIUPaIbHbIE PyKaBa

4. 3anoaHuTe Ta0IuIly, CoJIepkKaIyro o01mue cBeaeHus o ['amakTuke

YucieHHbIE

Xapakrepuctuku ['anakTuku
3HAYEHUS

Pa3mep (nquamertp), Kk

Paccrosinne CodHile oT nieHTpa ['anakTuku, Kk

JluneliHasi CKOPOCTh OOpaIlleHUs BOKPYT sijipa (Ha pacCTOSTHUE OT
nentpa ["amaktuku qo ConHIa), KM/c

[Tepuox obpamienus (moaueiit 060poT ConHia U 3BE3]1 B €10
OKPECTHOCTSIX BOKPYT IIeHTpa ["amakTHKM), MITH JIeT

Macca (B maccax Comniia)

Bospacr, mipn ner

5. VI3 mepeunciaeHHoro cocTaBa «HaceJIeHus» | alakTUKY BBITUAIIUTE OTAECIBHO
O0OBEKTHI, OTHOCSIIIUECS K TaJI0 U TUCKY

1) kpacHbIE TUTAHTHI; 2) T0JTO Nepuoaudeckue redenibl; 3) roayOobie TUTaHThI; 4)
KOPOTKOIIEpUOANYECKHE edenibl; 5) KpacHble Kapauku; 6) ra3omnbsuieBbie o0aka; 7)

IIapOBBIE 3BE3HBIC CKOILIEHUS; §) pacCesHHbIE 3BE3IHBIC CKOTICHUS.

6. Y 3Be3anl Anbranp (a Opria) ronnunslil mapamiakce paseH 0,198", coGcTBeHHOE
asuxenue 0,658" u mydeBasi CKOpocTh -26,3 kM/c. Onpeaennure TaHreHIIUAIbHYIO U

MPOCTPAHCTBEHHYIO CKOPOCTH 3BE3/IbI.

Tema 3.3 ®usnyeckas NIPUPOAA M IBOJIOLNS 3Be3/1. /[BOHbIE, HOBBIE U
CBEPXHOBBIE 3BE3/Ibl.
IIpakTnyeckas padora Ne 5 «OmnpenejieHHe OCHOBHBIX XapaKTePUCTHK 3BE3J.

OnpenesieHue CKOPOCTH ABMKeHMS 3B€311 B ["amakTuke».




1. Pa3bepure pemenue 3anauu. [lapannaxc 3ee30vr Apkmyp 0,085”. Onpedenume paccmosnue 00
36€300l.

Hano: Pemenne.
1
. | r=—
p=0,08{5 BanummTe GOPMyJTy JUIS ONPENETIEHNUS PACCTOSHUS: p
r= ~11,8nk
Haiitu: [ToacraBpTe 3HAUEHUSA: 0,085
r-? BeIpasure paccTosiHUE B CBETOBBIX MOJIAX: 11,8:3,26~38

OrtBet: paccrosiHue 10 3Be31b6I ApKTYyp 38 CB. JIET.
2. Pa3bepute peuienue 3anauu. Ecau 6v1 no opbume 3emau 08ueanacs 36e30a ¢ maxou jce maccotl,
kak y Connya, kakos 6wl 6bi1 nepuod eé obpawerusn?

Hano: Pemenne.
3
m +m,=—;
A=1ae. 3anummTe GopMyITy Ui ONPEesIEHUs] MacChl JBOMHBIX 3BE3: T
A3
T=4———
_ ® o .o m.+m
mi1 +m2 = 2M W | [Ipeobpasyiite popmyity, BeIpa3uB epro 1 oOparieHus 3BE31; 172
13
T=4—=—~0,7
Haijitu: [ToncraBbTe 3HAUECHUS: 2
T-7? OtBeT: niepuo odparienus 3837 ObuT OBI paBeH 0,7 Jer.

3. Pa3bepure pemenne 3agaun. Bo ckonvko pas [eneb bonvue Connya?
CBeTHMOCTb U TeMIEepaTypy MOBEPXHOCTH 3BE€3/bl BHINUIINTE U3 TaOauIbl «OCHOBHBIE CBEJIEHUS O
HanOoJee ApKuX 3BE3aX, BUANMBIX B Poccumy.

Hamno: Pemenne:
2
R= \/E(E)
L =16000 Sanumute GopMyITy Ul ONIPEISIICHHS paJyca 3Be3]IbI: r
2
R= leOOO(M) ~47
T=9800 K IloxcraBbpTe 3HAYEHUS: 9800
T =6000K
© |
HaiiTn: Otgert: Jlene6 6ombme Connila B 47 pas.
R-?

4. Pemmre 3anauy. [lapannaxc 36e30ut [lene6 0,005”. Onpedenume paccmosnue 00 36e300l.
5. Pemmre 3amauy. V 0gotuinoii 36e3061 nepuod oopawenus 100 nem. Bonvwas nonyocy opoumer 40
a.e. Onpedenume cymMmy macc 080UHOU 36€300bl.

6. Pemure 3amauy. Bo ckonvko paz Kanenna 6onvue Connya?

7. Pazbepure pemenue 3amaun. Cobcmeennoe Osudicenue 38e30vl cocmaegnsem 0,2” 6 200.
Paccmosinue 0o neé 10 nk. Kakosa maneenyuaibHas ckopocms 36e30ul?
Jano: Pemenue.

p=0,2 3anummre (GopMysly JUIS ONpeleNieHHs TaHICHLIUAIbHOM CKOPOCTH:
v.=4,74u-r



v.=4,74:0,2-10~9,5

r=10 ok Paccuuratite TAHICHOUAJIIbHYIO CKOPOCTb 3BE3/IbI:
HaiiTu: OTBeT: TaHreHIMaIbHass CKOPOCTh 3BE3/BI 9,5 KM/C.
=7
VT !

8. Pas30Oepute pemienue 3anaun. B cnexkmpe 36e30b1 u3z 3aoauu Ne 1 cmewenue nunuu eeaust 5876

o o

A cocraBister 0,6 A . Onpedenume nyuegyio ckopocmo 36e30bl.
Jlano: Pemenne.

o
1,=5876 A

Banuimte GopMyITy s OIPEACTICHUS JIy4e€BOM CKOPOCTH 3BE3/IbI ITPH TOMOIIN
A
r— A ¢

0 , e

v
CHEKTPAIBHOTO aHaM3a Ha ocHOBaHUM 3(dekra [Joriepa:

_ 8
c=3-10"m/c - ckopocts cBeTa.

PaCC‘IHTaﬁTe queByIO CKOpOCTB 3BC34bI.
v =90 3008=30633 m/c~31Km/c
r~5876

OTtBerT: my4eBast CKOpOCTb 3Be311bI 31 KM/C.

9. Pazbepure pemenue 3anauu. Onpeoderume NpOCMPAHCMEEHHYIO CKOPOCHb 38€30bl, UCHONb3YS
omeemul Kk 3a0auam NeNe [ u 2.
Jano: Pemienne:

v.=9,5kml/c .
T 3anummre Teopemy l[ludaropa mist onpeaeneHuss MPOCTPAHCTBEHHON CKOPOCTH

3BE3/IBL:

[[2, 2
=31km V=4V +V .o
v,=3lkmlc t "r . PaccumWTaiiTe MPOCTPAHCTBEHHYIO CKOPOCTH 3BE3/IbI:

Haitrn: v=19,5°+31°~32

v-7? OTBeT: IPOCTPAHCTBEHHAS CKOPOCTH 3BE3/TbI 32 KM/C.

10. Pemmre 3amauy. Coocmeennoe osudicenue 36e3061 cocmasnsiem 0,17 6 200. Paccmosnue 0o neé
50 nx. Kaxosa maneenyuanvHas ckopocmo 36e30bl?
11. Pemute 3amauy. B cnexmpe 36e3061 u3 3adauu Ne 4 cmewenue 1a60pamopHol OIUHbL BOJIHbL

o o
5000 A cocraiser 0,17 A . Onpedenume nyuesyio ckopocms 36e306bL.
12. Pemmre 3anmauy. Onpedenume npocmpancmeeHHYl0 CKOPOCMb 36€30bl, UCHONb3VA OMEembvl K
3a0auam NeNe 4 u 5.



IlepevyeHb y4eOHBIX U3IaHUI, HHTEPHET - PeCyPCOB, 10NOJTHUTEIbHOM
JUTEPATYPhI
OCHOBHbBIC HICTOYHHUKHU:

1. Keccenbman, B. C. Bes acTpoHOMHUSI B OJJTHOM KHUTE (KHUTA JJIs1 YT€HUS 110
actpoHomun) [DnexktponHsblit pecype] / B. C. KeccenbmaH. — DIEKTPOH. TEKCTOBbBIC
nanHble. — VbkeBck: PeryisipHas u Xxaorndeckas qJuHamuka, THCTUTYT
KOMIIBIOTEPHBIX HccienoBanuil, 2018. — 452 ¢. — 978-5-4344-0435-

8. — Pexum noctyna: http:// www.iprbookshop.ru/69345.html

1. Tonunbckas, I'.I1. BHyTpeHHee cTpoeHHe 1 3BOIIOLUS 3B€3/1: yueOHOe

noco6ue / I'.Il. Tonunsckas.— MockBa; bepnun: Iupexkt-Meaua, 2019. — 271 c.: ui. —
Pexxum nocryna: mo moanucke. — URL: http://biblioclub.ru/index.php?
page=book&id=273674. — bubnuorp. B kH. — ISBN 978-5-4475-3997-9. — DOI

10.23681/273674. — TekcT: 3ME€KTPOHHBIN.

2. Tomunsckas, I'.I1. ®usuka Mex3Be3HOM cpebl: yueoHoe mocodue / I'.I1.
Tonunbckasi— Mocksa; bepaun: Jupexkr-Meaua, 2020. — 197 c.: un. — Pexum
noctymna: o noanucke. — URL: http://biblioclub.ru/index.php?
page=book&id=276178. — bubauorp. B kH. — ISBN 978-5-4475-4003-6. — DOI

10.23681/276178. — TekcT: 2JIEKTPOHHBIMN.

JIoTOTHUTETbHBIC HCTOYHHUKU:

1. Yapyrun, B. M. ActpoHomus [ DneKTpoHHBINA pecypc]: yueOHoe mocodue st
CIIO / B. M.

Yapyrun. — DnekTpoH. TeKcToBble nannubie. — CapatoB: [Ipodobpazoanue, At [Tu
Ap Menua, 2020. —
236 c. — 978-5-4488-0303-1, 978-5-4497-0184-8. — Pexum jgoctyma:
http://www.iprbookshop.ru/86502.html
HNHTepHET UCTOYHUKH:
https://www.google.com/sky/ - caliT 1151 T€X, KTO HHTEPECYETCs
kocMocowm https://lifehacker.ru/30-astronomy-and-space-sites/ - caiit
«3HaKOMCTBO ¢ KOcMOCcOM» https://eyes.nasa.gov/index.html - caifr
«Hacay https://www.rosenergoatom.ru/ - caiit Pocaneproarom
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